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How to use
the MICROPAEDIA

The 12 volumes of the MICROPAEDIA contain tens of
thousands of shorter articles on specific persons, places,
things, and ideas, arranged in alphabetical order. The
MICROPAEDIA can be used as an information resource on
its own; and it can function as support for the longer
articles in the MACROPAEDIA (to which it refers whenever
appropriate). The MICROPAEDIA in turn is supported by
references in the INDEX and by the lists of suggested
readings in the PROPAEDIA. Finally, the MICROPAEDIA is
the portion of the Encyclopedia Britannica best suited
for the reader who wishes to browse among the countless
subjects in all fields of human learning and history in all
times and places.

Alphabetization

Entry titles are alphabetized according to the English al-
phabet, A to Z. All diacritical marks (such as in 6, 1, or i)
and foreign letters without parallels in English (such as ayin
[] and hamza [’]) are ignored in the alphabetization. Apos-
trophes likewise are ignored. Titles beginning with num-
bers, such as 1812, War of, are alphabetized as if the
numbers were written out (Eighteen-twelve, War of).

Alphabetization proceeds according to the “word-by-
word” principle. Thus, Mount Vernon precedes mountain;
any John entry precedes John Henry, which in turn
precedes Johne’s disease. Any character or string of char-
acters preceding a space, hyphen, or dash is treated as
a word and alphabetized accordingly. Thus, De Broglie
precedes debenture, and jack-o’-lantern precedes jackal.
Titles with identical spellings are arranged in the follow-
ing order: (1) persons, (2) places, (3) things.

For many rulers and titled nobility, chronological order,
as well as alphabetical order, governs placement. Rulers
of the same given name (e.g., William) may be grouped
together, separate from other entries, and indicated by
the symbol e. They may be subgrouped alphabetically by
country and, within each country, arranged chronologi-
cally (William I, William II, etc.). Nobility or peers of the
same titled name (e.g., Essex, EARLS OF) are similarly
grouped together, separate from other entries; they are
indicated by the symbol e and arranged chronologically.

Places with identical names are arranged in the alphabet-
ical order of the countries where they are located. Iden-
tical place-names in the same country are alphabetized
according to the alphabetical order of the state, province,
or other political subdivision where they are found.

Entry arrangement

The titles of entries are arranged according to the forms
commonly found in indexes and dictionaries, with some
special conventions.

Entry titles for certain physical features, institutions,
structures, events, and concepts are ordinarily inverted to
place the substantive word first. Thus, the Bay of Ben-
gal is entered as Bengal, Bay of; the Bank of England
as England, Bank of; the Tower of London as London,
Tower of; the Siege of Vienna as Vienna, Siege of; and
the balance of power as power, balance of. If the name
of a physical feature, institution, structure, event, or con-
cept has two or more descriptors, it is entered under the
descriptor appearing first. Thus, the Episcopal Church in
Scotland is entered as Episcopal Church in Scotland (not
Scotland, Episcopal Church in); the Leaning Tower of
Pisa as Leaning Tower of Pisa; and the kinetic theory of
gases as kinetic theory of gases.

The entries for most Western persons are arranged so
that one can read a name in correct order by begin-
ning after the first comma, proceeding to the end of
the boldface type, returning to the beginning word or
words, and proceeding forward to the first comma. Thus,
the entry March, Patrick Dunbar, 2nd Earl of, is read
“Patrick Dunbar, 2nd Earl of March”; the entry Orléans,
Louis, duc @’, is read “Louis, duc d’Orléans.” Names of
Far Eastern origin are given in Oriental order, with the
surname preceding the personal name (e.g., Tojo Hideki,
Deng Xiaoping, Nguyen Cao Ky).

Cross-references

Some cross-reference entries appear in the MICROPAEDIA
for the purpose of leading a reader from names that
are familiar to alternate names that may not be. Cross-
references also appear frequently within or at the ends
of standard entries, where they are identified by see, see
also, see under, q.v. (quod vide, “which see”), or gq.v.
(quae vide, “which see,” plural).

Certain entries serve both as relatively brief essays on
general subjects and as cross-references to the same sub-
jects treated at greater length and in greater depth in the
MACROPAEDIA. Such an entry (e.g., igneous rock) begins
with a definition of the subject and then provides the
following cross-reference: “A brief treatment of igneous
rocks follows. For full treatment, see MACROPAEDIA:
Minerals and Rocks.

Entries on certain broad subjects (e.g., music) direct the
reader to several relevant articles in the MACROPAEDIA
and also to the PROPAEDIA for listings of related articles
in the MICROPAEDIA.,

Abbreviations

Abbreviations used in the MICROPAEDIA are given in a list
that appears at the end of every MICROPAEDIA volume.

Territorial boundaries

In articles and maps indicating disputed geopolitical
boundaries and territories, the attribution of sovereignty
or administrative subordination to any specific area does
not imply recognition of the status claimed by an admin-
istering power.



otter, any of several species of semi-aquatic
mammals in four genera of the weasel family
(Mustelidae). They have the same general pro-
portions as a weasel—the lithe, slender body,
long neck, small ears, and short legs. The head
is flattened, and the base of the tail is almost
as thick as the body. Few other animals pro-
duce a fur so highly valued by man and so
durable; the darker furs of northern animals
are the most prized.

Otters swim easily with webbed feet, and can
travel underwater for 0.4 kilometre (/4 mile)
without surfacing for air. They prefer to travel

River otter (Lutra canadensis)
Kenneth W. Fink—Root Resources

by water but, their short legs notwithstanding,
can travel on land faster than a man can run.
Their food consists of all manner of small
aquatic animals, including fish, which they
catch sometimes by teamwork; they also prey
on other small mammals. A litter of one to
five young is born after a gestation of 61-63
days.

Unlike almost all other wild animals, otters
are playful as adults. A favourite sport is slid-
ing down a steep bank of mud or snow and
plunging into water or a snowdrift. Otters are
intelligent, friendly, and inquisitive. When ob-
tained young, they can be trained readily.

Among the best-known otter species are the
following:

African small-clawed otter (4donyx philippsi)
of western and central Africa, found princi-
pally in rain forests and mountain streams;
also called Liberian otter; considered as three
species (Paraonyx philippsi, P. congica, and P.
microdon) by some authors; length about 95
centimetres (38 inches), including the 35-cm
tail; weight about 7 kilograms (15 pounds);
shining, dark-brown fur, pale markings on
throat and face; claws, blunt and short on the
partly webbed forefeet and entirely webbed
hindfeet. .

Central American otter (Lutra annectens)
of Central and South America; also called
southern river otter; coat, yellowish to reddish
brown with grayish brown underparts.

Clawless otter (Aonyx capensis) of central
and southern Africa, generally found near
slow-moving water; also called African (or
cape) clawless and giant African otter; length,
95-100 cm exclusive of the flattened, 55-cm
tail; weight, 14-27 kg; fur, brown with pale
chin and throat patches; claws lacking except
for rudimentary claws on third and fourth
hindtoes.

Common otter: see Eurasian otter and river
otter, below.

Eurasian otter (Lutra lutra) of Eurasian and
North African rivers; also called common and
Old World otter; length, 56-83 cm, exclusive
of the 36-55-cm tail; shoulder height, about
30 cm; weight, 6-15 kg; fur, brown, paler be-
low, white on cheeks and throat.

Giant (Brazilian giant) otter (Pteronura
brasiliensis), very rare species confined to
slow-flowing rivers and streams of South
America; species endangered as a result of

hunting; also called saro and margin-tailed, or
flat-tailed, otter for its flattened, ridged tail;
feet, completely webbed; fur, brown with a
large whitish chest patch; probably the largest
otter, attaining a length of 1-1.5 m, excluding
the 0.7-m tail.

Hairy-nosed otter (Lutra sumatrana) of
southern Asia, named for its finely haired
nose pad; length about 130 cm, including the
50-cm tail; coat, reddish brown with whitish
throat, chin, and cheeks.

Oriental small-clawed otter (donyx cinerea
separated as Amblonyx cinerea by some au-
thors), of Southeast Asia; also called Asian
clawless and Indian small-clawed otter; some-
times tamed and used to catch fish; weight
2.7-5.4 kg; length 56-61 cm, excluding the
31-cm tail; fur, dark brown, paler below, with
whitish throat and face markings.

River otter (Lutra canadensis) of North
American lakes and streams; also called land,
common, North American, and Virginia otter;
head and body length, 65-75 cm; tail length,
30-50 cm; weight, 5-12 kg; fur, glossy, dark
brown, usually paler ventrally, with contrast-
ing whitish throat and muzzle markings.

Sea (great sea) otter (Erhydra lutris), rare,
completely marine species of the North Pa-
cific, usually in kelp beds; floats on its back
with a stone on its chest, opening mollusks
by smashing them on the stone; hindfeet
large, broad, flipperlike; forefeet reduced; coat
(the most expensive otter fur) thick, lustrous,
reddish to dark brown, often grizzled; head
and body, 76-120 cm; tail length, 25-37 cm;
weight, 16-41 kg; hunted almost to extinction
by 1910, now fully protected and gradually
increasing in numbers.

Smooth-coated otter (Lutra perspicillata) of
Southeast Asia, separated as Lutrogale perspi-
cillata by some authors; also called smooth, or
smooth Indian, otter and simung; coat, sleek
reddish to blackish brown, often lighter ven-
trally and marked by whitish face and throat
patches; length 66-74 cm exclusive of the flat-
tened, 43-46-cm tail.

Where the same name may denote a person,
place, or thing, the articles will be found
in that order

otter shrew, any of the three species of west
equatorial African mammals composing the
subfamily Potamogalinae of the tenrec (g.v.)
family (Tenrecidae). Some authors separate

Otter shrew (Potamogale velox)
Painting by Don Meighan

them as the family Potamogalidae (of the
order Insectivora). They are carnivorous and
semi-aquatic, in streams and estuaries. All are
long bodied, with laterally flattened tails, used
for propulsion underwater, and dense brown
and white fur. The largest species is Pota-
mogale velox, often called giant water shrew;
it may be 64 centimetres (25 inches) long,
including its 29-cm tail. It has skin flaps
on the inner sides of the hindfeet. The two
species of the genus Micropotamogale (includ-
ing Mesopotamogale) are smaller.

otterhound, dog breed first described in the
14th century. Developed to hunt otters, it re-
sembles a rough-coated bloodhound and has
a large head, pendulous ears, and a dense,
shaggy, water-resistant coat. Its webbed feet
make it an excellent swimmer. It stands 24
to 26 inches (61 to 66 centimetres), weighs
55 to 65 pounds (25 to 30 kilograms), and

1 Otto

is usually blue-gray or yellowish brown with
black-and-tan markings.

Ottilien (Papua New Guinea): see Ramu
River.

Ottingen-Schrattenhofen faience, German
tin-glazed earthenware made in Bavaria in
the 18th and 19th centuries. The factory was
first established at Ottingen in 1735 and two
years later was moved to Schrattenhofen. The
ware is characteristic of much produced in
Bavaria—e.g., cylindrical beer tankards—and
the decoration is likewise Bavarian in the
Rococo style. The factory also produced less
ornate ware and, in later years, like many Ger-
man faience centres, a cream-coloured earth-
enware inspired by that of Wedgwood.

Otto, Greek oTHO, name of rulers grouped
below by country and indicated by the sym-
bol e,

BAVARIA

eOtto II, also called OTTO OF NORDHEIM,
German OTTO VON NORDHEM (d. Jan. 11,
1083), duke of Bavaria and also a leading no-
ble in Saxony, the most implacable opponent
of the German king Henry IV.

In 1061, Agnes of Poitou, regent for her
young son Henry IV, invested Otto with the
duchy of Bavaria. The following year, how-
ever, he helped Archbishop Anno of Cologne
to kidnap Henry IV, an act that deprived
Agnes of the regency. From then until the end
of Henry’s minority, Otto was prominent in
the government of the German state. Along
with other Saxon nobles, he did not hesitate to
take advantage of Henry’s minority to usurp
part of the King’s demesne. In 1070 Otto was
accused of complicity in a plot to murder the
King and was deprived of his Bavarian and
Saxon possessions. Taken prisoner in 1071, he
was restored to his lands in Saxony in 1072.

Shortly after the Saxon uprising against
Henry IV broke out in 1073, Otto assumed
its leadership. The short-lived Peace of Ger-
stungen (1074) stipulated Otto’s restoration to
Bavaria. But when Henry resumed war in June
1075, Otto was taken prisoner again. Around
Christmas of that year, however, Henry not
only pardoned Otto but also gave him a high
administrative post in Saxony.

Nevertheless, after the excommunication and
deposition of Henry by Pope Gregory VII over
the investiture of bishops (1076), Otto rejoined
the Saxon rebels. As soon as his restoration
to Bavaria was assured, he assented to the
election of Rudolf of Rheinfelden as German
king in opposition to Henry (1077). A skillful
fighter, Otto inflicted losses on Henry’s forces
in 1078 and in January 1080 and won the
battle on the Elster River in October of that
year; but Rudolf received a mortal wound in
the battle. The forces opposing Henry then
elected Hermann of Salm as anti-king, but
Hermann’s chief military support collapsed
with Otto’s death less than three years later.

e Otto (b. April 27, 1848, Munich—d. Oct.
11, 1916, Schloss Fiirstenreid, near Munich),
insane king of Bavaria, younger son of King
Maximilian II.

Otto fell insane in 1872 and, from 1880
onward, had to be kept under strict surveil-
lance. When his elder brother, King Louis II,
likewise insane, died in 1886, he became king
under the regency first of his uncle Luitpold,
the heir apparent, and then (1912) of Luit-
pold’s son Louis, who made himself king, as
Louis III, on Nov. 5, 1913, even though his
cousin Otto was still alive.

GeERMANY/HoLY RoOMAN EMPIRE

¢Otto I, byname OTTO THE GREAT, Ger-
man OTTO DER GROSSE (b. Nov. 23, 912—d.



Otto 2

May 7, 973, Memleben, Thuringia), duke of
Saxony (as Otto II, 936-961), German king
(from 936), and Holy Roman emperor (962-
973), who consolidated the German Reich by
his suppression of rebellious vassals and his
decisive victory over the Hungarians. His use
of the church as a stabilizing influence created
a secure empire and stimulated a cultural re-
naissance.

Early years. Otto was the son of the future
king Henry I, of the Liudolfing, or Saxon,
dynasty, and his second wife, Matilda. Little
is known of his early years, but he probably
shared in some of his father’s campaigns. He
married Edith, daughter of the English king
Edward the Elder, in 930; she obtained as
her dowry the flourishing town of Magdeburg.
Nominated by Henry as his successor, Otto
was elected king by the German dukes at
Aachen on Aug. 7, 936, a month after Hen-
ry’s death, and crowned by the archbishops of
Mainz and Cologne.

While Henry I had controlled his vassal
dukes only with difficulty, the new king firmly
asserted his suzerainty over them. This led
immediately to war, especially with Eberhard
of Franconia and his namesake, Eberhard of
Bavaria, who were joined by discontented
Saxon nobles under the leadership of Ot-
to’s half-brother Thankmar. Thankmar was

Otto | (left) offering a model of Magdeburg cathedral
to Christ in majesty, ivory plaque, c. 970; in the
Metropolitan Museum of Art, New York City

By courtesy of the Metropolitan Museum of Art, New York City, gift of
George Blumenthal, 1941

defeated and killed, the Franconian Eber-
hard submitted to the King, and Eberhard of
Bavaria was deposed and outlawed. In 939,
however, Otto’s younger brother Henry re-
volted; he was joined by Eberhard of Fran-
conia and by Giselbert of Lotharingia and
supported by the French king Louis IV. Otto
was again victorious: Eberhard fell in battle,
Giselbert was drowned in flight, and Henry
submitted to his brother. Nevertheless, in 941
Henry joined a conspiracy to murder the King.
This was discovered in time, and, whereas the
other conspirators were punished, Henry was
again forgiven. Thenceforward he remained
faithful to his brother and, in 947, was given
the dukedom of Bavaria. The other German
dukedoms were likewise bestowed on relatives
of Otto.

Foreign conquests. Despite these internal
difficulties, Otto found time to strengthen and
to extend the frontiers of the kingdom. In the
east the margraves Gero and Hermann Billung
were successful against the Slavs, and their
gains were consolidated by the founding of
the Monastery of St. Maurice in Magdeburg,
in 937, and of two bishoprics, in 948. In the

north, three bishoprics (followed in 968 by a
fourth) were founded to extend the Christian
mission in Denmark. Otto’s first campaign
in Bohemia was, however, a failure, and it
was not until 950 that the Bohemian prince
Boleslav I was forced to submit and to pay
tribute.

Having thus strengthened his own position,
Otto could not only resist France’s claims to
Lorraine (Lotharingia) but also act as media-
tor in France’s internal troubles. Similarly, he
extended his influence into Burgundy. More-
over, when the Burgundian princess Adelaide,
the widowed queen of Italy whom the mar-
grave Berengar of Ivrea had taken prisoner,
appealed to him for help, Otto marched into
Italy in 951, assumed the title of king of the
Lombards, and married Adelaide himself, his
first wife having died in 946. In 952 Berengar
did homage to him as his vassal for the king-
dom of Italy.

Otto had to break off his first Italian cam-
paign because of a revolt in Germany, where
Liudolf, his son by Edith, had risen against
him with the aid of several magnates. Otto
found himself compelled to withdraw to Sax-
ony; but the position of the rebels began to
deteriorate when the Magyars invaded Ger-
many in 954, for the rebels could now be
accused of complicity with the enemies of the
Reich. After prolonged fighting, Liudolf had
to submit in 955. This made it possible for
Otto to defeat the Magyars decisively in the
Battle of the Lechfeld, near Augsburg, in Au-
gust 955; they never invaded Germany again.
In the same year Otto and the margrave Gero
also won a victory over the Slavs. A further
series of campaigns led, by 960, to the sub-
jection of the Slavs between the middle Elbe
and the middle Oder. The archbishopric of
Magdeburg was founded in 968 with three
suffragan bishoprics. Even Mieszko of Poland
paid tribute to the German king.

Coronation as emperor. In May 961 Otto
procured the election and coronation of the
six-year-old Otto II, his elder son by Adelaide,
as German king. Then he went for a second
time to Italy on the appeal of Pope John XII,
who was hard pressed by Berengar of Ivrea.
Arriving in Rome on Feb. 2, 962, Otto was
crowned emperor, and 11 days later a treaty,
known as the Privilegium Ottonianum, was
concluded, to regulate relations between em-
peror and pope. This confirmed and extended
the temporal power of the papacy, but it is
a matter of controversy whether the proviso
enabling the emperor to ratify papal elections
was included in the original version of the
treaty or added in December 963, when Otto
deposed John XII for treating with Berengar
and set up Leo VIII as pope. Berengar was
captured and taken to Germany, and in 964
a revolt of the Romans against Leo VIII was
suppressed.

When Leo VIII died in 965, the Emperor
chose John XIII for pope, but John was
expelled by the Romans. Otto, therefore,
marched for a third time to Italy, where he
stayed from 966 to 972. He subdued Rome
and even advanced into the Byzantine south
of Italy. Prolonged negotiations with Byzan-
tium resulted in the marriage of Otto II to the
Byzantine princess Theophano, in 972. Hav-
ing returned to Germany, the Emperor held a
great assembly of his court at Quedlinburg on
March 23, 973. He died in Memleben several
weeks later and was buried in Magdeburg at
the side of his first wife.

Assessment. Otto -I's achievement rests
mainly on his consolidation of the Reich.
He deliberately made use of the bishops to
strengthen his rule and thus created that “Ot-
tonian church system of the Reich” that was
to provide a stable and long-lasting framework
for Germany. By his victorious campaigns, he
gave Germany peace and security from foreign
attack, and the preeminent position that he
won as ruler gave him a sort of hegemony in

Europe. His Italian policy and the acquisition
of the imperial crown constituted a link with
the old Carolingian tradition and was to prove
a great responsibility for the German people
in the future. All areas under Otto’s rule pros-
pered, and the resultant flowering of culture
has been called the Ottonian renaissance.
(Ku.R.)
BIBLIOGRAPHY. Rudolf Koepke and Ernst
Duemmler, Jahrbiicher der deutschen Geschichte:
Kaiser Otto der Grosse (1876; 2nd ed. 1962), a
description of the actual events in chronologi-
cal order and the people involved; Gerd Tellen-
bach, “Otto der Grosse, 912-973,” in Die grossen
Deutschen, new ed., vol. 1, pp. 35-51 (1956), a
short character sketch; Hermann Aubin, Otto der
Grosse und die Erneuerung des abendlandischen
Kaisertums im Jahre 962 (1962); and Helmut
Beumann and Heinrich Buettner, Das Kaisertum
Ottos des Grossen (1963)—all assess the historical
significance of the renewal of the empire. Very lit-
tle has been published on Otto I in English. John
J. Gallagher, Church and State in° Germany Un-
der Otto the Great (1938); and chapters by C.W.
Previte-Orton and A.L. Poole in The Cambridge
Medieval History, vol. 3 (1964), are of interest.

e Otto II (b. 955—d. Dec. 7, 983, Rome),
German king from 961 and Holy Roman em-
peror from 967, sole ruler from 973, son of
Otto I and his second wife, Adelaide.

Otto continued his father’s policies of pro-
moting a strong monarchy in Germany and of
extending the influence of his house in Italy.
In 961 he was crowned co-regent king of Italy
and Germany with his father and was made
co-regent emperor in 967. On April 14, 972,
he married the Byzantine princess Theophano.
At his father’s death in 973 he was accepted
without opposition as successor, although re-
volts in the duchy of Bavaria and in Lorraine
occupied the early years of his reign. Bavaria,
the most independent of the duchies, rebelled
in 974, under the leadership of its duke,
Henry II the Quarrelsome, Otto’s cousin. It
was not until 978 that Bavaria was pacified,
the same year that Lothair, king of France,
invaded Lorraine. In 979 Otto received the
submission of Bohemia and Poland, and in
980 Lothair renounced his claim to Lorraine.
Having thus secured his German dominions,
Otto marched into Italy in 980, where Ger-
man rule had been maintained by an imperial
party headed by Hugh, marquis of Tuscany.
Otto invaded southern Italy and was decisively
defeated there by the Arabs in 982. In 983 he
summoned a diet at Verona, where his young
son, Otto III, was crowned German king.
Otto II died in 983 while attempting to bring
Venice under imperial control. His absence
from Germany had occasioned revolts along
its borders, and after his defeat in Calabria in

Otto Il enthroned, miniature from his gospel,
Reichenau school, c. 975; in the treasury of Aachen
Cathedral, Germany

Foto Ann Munchow



982 the German position east of the Elbe col-
lapsed because of a revolt by the Danes and
an invasion by the Slavs. Nonetheless, Otto
left a firmly established realm to his son and
successor Otto III.

e Otto III (b. July 980—d. Jan. 23, 1002,
near Viterbo, Italy), German king and Holy
Roman emperor who planned to recreate the
glory and power of the ancient Roman Em-
pire in a universal Christian state governed
from Rome, in which the pope would be sub-
ordinate to the emperor in religious as well as
in secular affairs.

Son of the Holy Roman emperor Otto II
and Empress Theophano, Otto III was elected
German king in June 983 and crowned at
Aachen in December, shortly after his father’s
death. But the child king was seized by Henry
II the Quarrelsome, the deposed duke of
Bavaria, in an attempt to secure the regency,
if not the throne, for himself. In May 984,
however, Henry was forced by the imperial
diet to turn the child over to his mother, who
served as regent until her death in 991; Otto’s
grandmother, the dowager empress Adelaide,
assumed the regency until the King came of
age in 994.

In 996, heeding an appeal by Pope John XV
for help in putting down a rebellion led by the
Roman noble Crescentius II, Otto crossed the
Alps. Declared king of Lombardy at Pavia, he
reached Rome after the Pope’s death, where-
upon he secured the election of his 23-year-
old cousin, Bruno of Carinthia, as Gregory V,
the first German pope. Gregory, who crowned
Otto emperor on May 21, 996, was driven
from Rome after the Emperor’s return to Ger-
many by Crescentius, who then installed John
X VI as pope. The Emperor marched back into

Otto Ill, detail from a miniature,
Reichenau school, ¢. 998; in the
Bayerische Staatsbibliothek, Munich
(Codex Monacensis Graecus 4453)

By courtesy of the Bayerische Staatsbibliothek,
Munich

Italy in late 997; taking Rome in February
998, he executed Crescentius, deposed John,
and reinstated Gregory.

Otto then proceeded to make Rome his of-
ficial residence and the administrative centre
of the empire. Instituting elaborate Byzantine
court ceremonies and reviving ancient Roman
customs, he assumed the titles “the servant of
Jesus Christ,” “the servant of the apostles,”
and “emperor of the world” and saw him-
self as the leader of world Christianity. When
Gregory V died (999), Otto had the French-
man Gerbert of Aurillac, his former tutor who
agreed with his concept of a theocratic em-
peror, installed as Pope Sylvester II.

In 1000 Otto made a pilgrimage to the
tomb of the mystical archbishop Adelbert of
Prague at Gniezno, which he established as
the archbishopric of Poland. When in January
1001 Tibur, Italy, rebelled against Otto, he
laid siege to the town, forced its surrender,
and then pardoned its inhabitants. Angered
by this action, the Romans, who wanted the
rival town destroyed, rebelled against the Em-
peror (February 1001) and besieged his palace.

After placating the rebels momentarily, Otto
withdrew to the monastery of St. Apollinaris,
near Ravenna, to do penance. Unable to re-
gain control of the imperial city, he requested
military support from his cousin Henry of
Bavaria, who was to succeed him as German
king and later as emperor. Shortly before the
Bavarian troops arrived at his headquarters,
Otto died.

e Otto IV, also called OTTO OF BRUNSWICK,
German OTTO VON BRAUNSCHWEIG (b. c.
1175/c. 1182—d. May 19, 1218, Harzburg
Castle, Lower Saxony), German king and Holy
Roman emperor, candidate of the German

Otto 1V, detail of a statue on the Shrine
of the Three Kings, c. 1200; in the
treasury of Cologne Cathedral

Foto Rathschlag, Cologne

anti-Hohenstaufen faction, who, after rivalling
against two Hohenstaufen kings, was finally
deposed.

A member of the Welf dynasty, Otto was
a son of Henry the Lion of Brunswick and
Matilda, daughter of Henry II of England.
Brought up at the court of his uncle Richard
I of England, Otto was made earl of York
in 1190 and count of Poitou and duke of
Aquitaine in 1196. Under both kings Richard
and John, English diplomatic and financial
help were to be of great assistance to Otto in
his struggles with the Hohenstaufens.

When the Hohenstaufen emperor Henry VI
died in September 1197, his heir, Frederick II,
was an infant. Therefore the German princes
favouring the Hohenstaufens elected Frede-
rick’s uncle, Philip of Swabia, as German
king in March 1198. The opposing party, led
by Archbishop Adolf of Cologne, however,
elected Otto in June 1198.

War ensued between the two factions. In
1201 Otto obtained the support of Pope Inno-
cent III after agreeing to the papacy’s territo-
rial claims in central Italy. In 1204, however,
some of Otto’s chief supporters in Germany,
including Archbishop Adolf, went over to Phi-
lip’s side. When, in early 1208, Otto held
only the Welf allodial lands (hereditary pos-
sessions independent of any feudal investiture)
in Brunswick, even Pope Innocent recognized
Philip as king.

When in June 1208 Philip was murdered by
a German count to whom he had refused to
give one of his daughters in marriage, many
of Philip’s former supporters made overtures
to Otto, who agreed to a new election. Cho-
sen king at Frankfurt in November 1208, he
strengthened his position by his betrothal to
Philip’s 10-year-old daughter Beatrix the El-
der. The Pope recognized Otto again after the
King reaffirmed the papacy’s claims in central
Italy.

When in August 1209 Innocent received him
at Viterbo, Italy, Otto refused to concede to
the church all the lands that the papacy had
been claiming from the empire. He agreed,
however, not to claim suzerainty over Sicily,
of which the young Frederick of Hohenstaufen
had in 1198 been crowned king as a vassal of
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the papacy, because the pope’s policy aimed
at preventing a reunion of the German and
Sicilian crowns. Otto was crowned emperor in
Rome on Oct. 4, 1209.

Soon, however, it became evident that Otto
did not intend to keep his word. After occu-
pying Tuscany, he invaded the mainland part
of Frederick’s kingdom of Sicily. Disregard-
ing his excommunication by Innocent, Otto
in November 1210 conquered southern Italy.
By the time Apulia had fallen, an assembly
of princes at Niirnberg declared him deposed
and invited Frederick to take his place.

When Otto returned to Germany in March
1212, in order to retain the support of at least
part of the Hohenstaufen faction, he married
Philip’s daughter Beatrix, but lost that support
when she died within three weeks of their mar-
riage. Frederick, who arrived in Germany in
September 1212, soon prevailed in the south-
ern duchies, but Otto and his supporters held
out against him in the lower Rhine district
and northeastern Germany. In alliance with
his uncle, King John of England, Otto then
invaded France, which supported Frederick.
Disastrously defeated at the Battle of Bouvines
(July 27, 1214), Otto was deserted by nearly
all his supporters. He was formally deposed as
king in 1215. By the time of his death, three
years later, his power was confined again to
his Brunswick dominions.

GREECE

¢ Otto, (b. June 1, 1815, Salzburg, Austria—
d. July 26, 1867, Bamberg, Bavaria), first king
of modern Greece (1832-62), who governed
his country autocratically until he was forced
to become a constitutional monarch in 1843.
Attempting to increase Greek territory at the
expense of Turkey, he failed and was over-
thrown.

The second son of King Louis I of Bavaria,
Otto was chosen king of Greece by the great
powers at the conference of London in May
1832. The Greek National Assembly con-
firmed his selection in August 1832, and he ar-
rived in Greece on Feb. 6, 1833, accompanied
by several Bavarian advisers. He instituted a
new legal code and organized a regular army,
but the Bavarians’ absolutist rule and heavy
taxation led to discontent, which was appeased
by the resignation of Otto’s chancellor, Joseph
Ludwig von Armansperg, in 1837. After fail-
ing to annex Crete in 1841, an attempt that
alienated Great Britain, the Greeks staged a
revolt in 1843. Otto, a Roman Catholic in an
Eastern Orthodox country, was forced to grant
a constitution specifying that his eventual suc-
cessor be Orthodox. A Greek oligarchy now
replaced the former Bavarian one. The King
toyed with the “Great Idea,” the reestablish-
ment of the former Byzantine Empire with its
capital at Constantinople; but his intervention

.. A ‘.

Otto, painting by an unknown artist;
in the Historical and Ethnological
Museum, Athens

Dimitri Papadimos
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against Turkey in the Crimean War (1853-
56) merely provoked a Franco-British occupa-
tion of the Piraeus, and he failed to gain any
additional territory for Greece. Otto’s backing
of Austria in the Italian War of Independence
(1859) further damaged his prestige. He was
finally deposed in a revolt on Oct. 23, 1862,
and returned to Bavaria.

SAXONY

e Otto II: see Otto I (Germany/Holy Roman
Empire).

Otto oF BRUNSWICK: see Otto IV under
Otto (Germany/Holy Roman Empire).

Otto oF FREISING (b. ¢. 1111—d. Sept.
22, 1158, Morimond, Champagne), German
bishop and author of one of the most im-
portant historico-philosophical works of the
Middle Ages.

Otto entered (1132 or 1133) the Cistercian
monastery at Morimond in eastern Cham-
pagne and became its abbot in 1138 but was
immediately called as bishop to Freising in
Bavaria. As half-brother of the Hohenstaufen
German king Conrad III and as uncle of Fred-
erick I Barbarossa, Otto influenced the policy
of the Empire and was present at the imperial
diet o)f Besangon in the County of Burgundy
(1157).

Otto’s Chronica sive historia de duabus civ-
itatibus is a history of the world from the
beginning to 1146. Following St. Augustine,
it interprets all secular history as a conflict
between the civitas Dei (“the realm of God”)
and the world; and it views its contemporary
period as that in which Antichrist (the princi-
pal personage of power opposed to Christ) is
to appear. His second work, the Gesta Frid-
erici, deals with the house of Hohenstaufen
and with the deeds of Frederick Barbarossa
up to 1156.

Otto THE GREAT: see Otto I under Otto
(Germany/Holy Roman Empire).

Otto, Nikolaus August (b. June 10, 1832,
Holzhausen, Nassau—d. Jan. 26, 1891, Col-
ogne), German engineer who developed the
four-stroke internal-combustion engine, which
offered the first practical alternative to the
steam engine as a power source.

Otto built his first gasoline-powered engine
in 1861. Three years later he formed a part-
nership with the German industrialist Eugen
Langen, and together they developed an im-
proved engine that won a gold medal at the
Paris Exposition of 1867.

In 1876 Otto built an internal-combustion
engine utilizing the four-stroke cycle (four
strokes of the piston for each explosion). The
four-stroke cycle was patented in 1862 by the
French engineer Alphonse Beau de Rochas,
but since Otto was the first to build an en-
gine based upon this principle, it is commonly
known as the Otto cycle. Because of its relia-
bility, its efficiency, and its relative quietness,

Nikolaus Otto, c. 1868
Ulistein Bilderdienst

Otto’s engine was an immediate success. More
than 30,000 of them were built during the
next 10 years, but in 1886 Otto’s patent was
revoked when Beau de Rochas’ earlier patent
was brought to light.

Otto, Rudolf (b. Sept. 25, 1869, Peine, Prus-
sia—d. March 6, 1937, Marburg, Ger.), Ger-
man theologian, philosopher, and historian
of religion, who exerted worldwide influence
through his investigation of man’s experience
of the holy. Das Heilige (1917; The Idea of
the Holy, 1923) is his most important work.
Early life and academic career. Otto was
the son of William Otto, a manufacturer. Lit-
tle is known of Otto’s early life, except that he
was educated at the gymnasium in Hildesheim
before becoming a student of theology and
philosophy at the University of Erlangen and,
later, at the University of Gottingen, where
he was made a Privatdozent (“lecturer”) in
1897, teaching theology, history of religions,
and history of philosophy. In 1904 he was
appointed professor of systematic theology at
Gottingen, a post he held until 1914, when he
became professor of theology at the Univer-
sity of Breslau. In 1917 he became professor
of systematic theology at the University of
Marburg and for one year (1926-27) served
as rector of the university. He retired from his
university post in 1929, though he continued
to live in Marburg the rest of his life.

Otto took time from his scholarly pursuits,
more out of a sense of duty than of prefer-
ence, to participate in community and public

Rudolf Otto, 1925
Foto—Jannasch, Marburg/L.

affairs. He was a member of the Prussian Par-
liament from 1913 to 1918 and a member of
the Constituent Chamber in 1918, where he
asserted a liberal and progressive influence.
And he was later to concern himself with the
political questions of the Weimar Republic.
Otto also participated widely in Christian ecu-
menical activities, both as they related to divi-
sions within the Christian community and as
they concerned relations between Christianity
and other religions of the world.

Scholarly pursuits. What initially prompted
Otto’s inquiry into man’s experience of the
holy was a. specifically Christian, even Protes-
tant, concern that had awakened in him
while studying the life and thought of Martin
Luther. This concern—to elucidate the distinc-
tive character of the religious interpretation of
the world—is reflected in his first book, Die
Anschauung vom heiligen Geiste bei Luther
(1898; “The Perception of the Holy Spirit by
Luther”). He was to expand his inquiry in his
book, Naturalistische und religiose Weltan-
sicht (1904; Naturalism and Religion, 1907),
in which he contrasted the naturalistic and the
religious ways of interpreting the world, first
indicating their antitheses and then raising the
question of whether the contradictions can be
or should be reconciled.

Otto resisted an easy reconciliation between
the world view offered by the sciences and the
religious interpretation but opposed equally
the religionist’s hostility toward science and
the scientist’s disregard of religion. The two
perspectives, he insisted, are to be embraced
and heeded for what they purport to dis-
close concerning the world in which men live.
It was clear, however, that Otto’s principal
concern was to justify and to clarify what
it is that the religious interpretation of the
world, even within its rational aspect, con-
veys to man as a distinctive dimension of
understanding beyond the discoveries of the
sciences and the generalized knowledge fol-
lowing from them. Five years later came his
work, Kantische-Fries’sche - Religionsphiloso-
phie (1909; The Philosophy of Religion Based
on Kant and Fries, 1931), a discussion of the
religious thought of the German philosophers
Immanuel Kant and Jacob Friedrich Fries, in
which he sought to specify the kind of ratio-
nality that is appropriate to religious inquiry.

During 1911-12 Otto undertook an ex-
tended journey, visiting many countries of the
world, beginning with North Africa, Egypt,
and Palestine, continuing to India, China, and
Japan, and returning by way of the United
States. These experiences were to set his prob-
lem in a worldwide context, turning him to
an extended and searching exploration of the
diverse ways in which the religious response
had manifested itself among various religions
of the world. He proved to be remarkably
well equipped for such an exploration, both
in his mastery of languages and his knowledge
of the history of world religions. In addition
to being at home with the languages of Near
Eastern religions, he had mastered Sanskrit
sufficiently to translate many ancient Hindu
texts into German as well as to write several
volumes comparing Indian and Christian reli-
gious thought.

Influence of Schleiermacher. Otto’s initial
mentor guiding his inquiry into the specific
character of the religious response was the
eminent German philosopher and theologian
Friedrich Schleiermacher. It was Schleier-
macher’s early work, specifically his book Uber
die Religion. Reden an die Gebilden unter
ihren Verdchtern (1799; On Religion: Speeches
to Its Cultured Despisers, 1893), to which Otto
gave particular attention. What appealed to
him in this work was Schleiermacher’s fresh
way of perceiving religion as a unique feeling
or awareness, distinct from ethical and ratio-
nal modes of perception, though not exclusive
of them. Schleiermacher was later to speak of
this unique feeling as man’s “feeling of abso-
lute dependence.” Otto was deeply impressed
by this formulation and credited Schleierma-
cher with having rediscovered the sense of the
holy in the post-Enlightenment age. Yet he
later criticized the formulation on the grounds
that what Schleiermacher had pointed up here
was no more than a close analogy with or-
dinary, or “natural,” feelings of dependence.
For “absolute dependence” Otto substituted
“creature-feeling.” Creature-feeling, he said,

is itself a first subjective concomitant and effect

of another feeling element, which casts it like

a shadow, but which in itself indubitably has

immediate and primary reference to an object

outside of the self.

Otto called this object “the numinous” or
“Wholly Other”—i.e., that which utterly tran-
scends the mundane sphere, roughly equiva-
lent to “supernatural” and “transcendent” in
traditional usage.

The Idea of the Holy. Various influences
had played upon Otto’s reflections through
the years, aiding him in reformulating the re-
ligious category that was to carry him beyond
Schleiermacher. His early teacher -at Gottin-
gen, Albrecht Ritschl, had located religion in
the realm of value judgments, whereas, more
significantly, his theological colleague at Got-



tingen, Ernst Troeltsch, sought for a religious
a priori as the ground of religious interpre-
tation and judgment. Otto was impressed by
William James’s shrewd insights in The Va-
rieties of Religious Experience (1902), yet he
found James’s empirical method inadequate
for interpreting such phenomena. Otto was
particularly attracted to the thought of J.F.
Fries, already mentioned, whose notion of
Ahndung (obsolete form of Ahnung; literally,
“presentiment,” or “intuition”), a yearning
that yields the feeling of truth, opened up
to him a way of dealing with religious phe-
nomena sensitively and appropriately. These
“feelings of truth” Otto sought to schematize
in his Idea of the Holy.

In that work, however, Otto was conscious
of moving beyond his previous efforts, explor-
ing more specifically the nonrational aspect of
the religious dimension, for which he coined
the term numinous, from the Latin numen
(“god,” “spirit,” or “divine”), on the analogy
of “ominous” from “omen.” The numinous,
the awe-inspiring element of religious experi-
ence, Otto contended,

evades precise formulation in words. Like the

beauty of a musical composition, it is non-ra-

tional and eludes complete conceptual analysis;
hence it must be discussed in symbolic terms.

Thus, The Idea of the Holy, while benefitting
from earlier studies, represented for Otto a
new venture and a radical shift in the nature
and ground of his inquiry. The concern here
was to attend to that elemental experience
of apprehending the numinous itself. In such
moments of apprehension, said Otto,
we are dealing with something for which there
is only one appropriate expression, mysterium
tremendum. . . . The feeling of it may at times
come sweeping like a gentle tide pervading the
mind with a tranquil mood of deepest worship.
It may pass over into a more set and lasting atti-
tude of the soul, continuing, as it were, thrillingly
vibrant and resonant, until at last it dies away
and the soul resumes its “profane,” non-religious
mood of everyday experience. . . . It has its crude,
barbaric antecedents and early manifestations,
and again it may be developed into something
beautiful and pure and glorious. It may become
the hushed, trembling, and speechless humility
of the creature in the presence of—whom or
what? In the presence of that which is a Mystery
inexpressible and above all creatures.

Although the mysterium, which Otto repre-
sents as the form of the numinous experience,
is beyond conception, what is meant by the
term, he insists, is something intensely pos-
itive. Mysterium can be experienced in feel-
ings that convey the qualitative content of the
numinous experience. This content presents
itself under two aspects: (1) that of “daunting
awfulness and majesty,” and (2) “as something
uniquely attractive and fascinating.” From the
former comes the sense of the uncanny, of
divine wrath and judgment; from the latter,
the reassuring and heightening experiences of
grace and divine love. This dual impact of
awesome mystery and fascination was Otto’s
characteristic way of expressing man’s en-
counter with the holy.

Later works. Otto employed the method
he had developed in The Idea of the Holy
in three major publications that followed:
West-Ostliche Mystik (1926; Mysticism East
and West, 1932); Die Gnadenreligion Indiens
und das Christentum (1930; India’s Religion
of Grace and Christianity, 1930); and Reich
Gottes und Menschensohn (1934; The King-
dom of God and Son of Man, 1938). Of the
three books, the latter is especially important
for glimpses of new insight that seem to point
beyond the earlier, more widely acclaimed
volume; it renders the hint of ultimacy that
appears in present history.

Otto’s concern with experiencing the numi-
nous also gave rise to experimenting with new
forms of liturgy designed to give urgency and
vividness to such experiences in Protestant

services of worship under critically controlled
conditions. Here he employed a “Sacrament
of Silence” as a culminating phase, a time of
waiting comparable to the Quaker moment of
silence, which he acknowledged to have been
the stimulus to his own innovation.

Otto took all religions seriously as occasions
to experience the holy and thus pressed be-
yond involvement in his own historic faith as
a Christian to engage in frequent encounter
with people of other religious traditions. He
had much respect for the distinctive character-
istics of the various religions and thus resisted
universalizing religion in the sense of reduc-
ing all to the lowest common denominator.
Yet he strongly argued for a lively exchange
between representatives of the various reli-
gions. It was this concern that led him to
create in Marburg the Religious Collection of
religious symbols, rituals, and apparatus on
a worldwide basis for purposes of inspection
and study and to advocate establishing an
Inter-Religious League as “a cultural exchange
in which the noblest . . . of our art and science
and of our whole spiritual heritage would be
mutually interpreted and shared.”

Personal life and characteristics. Otto never
married, but he shared his home with his
widowed sister and her daughter. A tall, erect
man of subtle mien and movement, Otto cre-
ated .an imposing presence. His students at
Marburg called him “Der Heilige” (“the Holy
One” or “the Saint”). Someone said of him
after his death, “After all, he was something of
a king; yet a king who did not lack humility.”

Rudolf Otto was first and foremost a scholar,
absorbed in his special field of inquiry and
rigorous in the pursuit of it. This fact in itself
presented him on initial contact as being aus-
tere in manner and remote in his reflections.
People who encountered him did not readily
intrude upon the man or engage him in light
conversation. To interrupt his reflections, they
felt, one must have something of significance
to talk about. That this was in part a facade
of their own making, based upon the impres-
siveness of the man himself, was discovered
again and again by those who came to know
him well, for, despite this outward austerity,
Otto was a gentle person, reticent in his re-
sponse to people. Yet he could be gracious
and outgoing once the barrier of formality
had relaxed. Nevertheless, the style of the man
was that of a serious and dedicated scholar,
and no amount of congeniality or friendliness
dispelled that tone of an encounter with him.

(B.EM.)
BIBLIOGRAPHY. Robert F. Davidson, Rudolf Ot-
to’s Interpretation of Religion (1947), the only
full-length biographical study of Otto in En-
glish—principally an analysis of his thought; S.P.
Dubey, Rudolf Otto and Hinduism (1969), the
only book-length study of Otto’s philosophy in
English, other than Davidson’s book; Bernard E.
Meland, “Rudolf Otto,” in Dean G. Peerman and
Martin E. Marty (eds.), A Handbook of Christian
Theologians, pp. 169-191 (1965), a characteriza-
tion of the man and his thought; Joachim Wach,
“Rudolf Otto and the Idea of the Holy,” in Types
of Religious Experience: Christian and Non-Chris-
tian, pp. 209-227 (1951), a delightful essay by
one who knew Otto well (highly informative and
revealing); William J. Wainwright, “Rudolf Otto,”
in The Encyclopedia of Philosophy, vol. 6, pp. 13-
15 (1967), especially helpful as an interpretation
and assessment of the philosophical aspects of Ot-
to’s thought.

otto of rose (essential oil): see attar of roses.

Ottoboni, Pietro Vito: see Alexander VIII
under Alexander (papacy and antipapacy).

Ottokar (name of Bohemian kings): see un-
der Otakar.

ottoman, deeply upholstered seat of any
shape, with or without a back, introduced into
Europe in the late 18th century from Turkey,
where, piled with cushions, it was the central

5 Ottoman carpet

piece of domestic seating. One of the early
versions was designed as a piece of fitted fur-
niture to go entirely around three walls of a
room, and from this evolved a smaller ver-
sion, designed to fit the corner of a room.

Carved and gilded ottoman by Gottlieb Volimer,
Philadelphia, c. 1860; in the White House,
Washington, D.C.

Courtesy of White House Historical Association; photograph, National
Geographic Society

As the 19th century progressed, ottomans be-
came circular or octagonal, either with arms
radiating from the centre, which divided the
seating space into sections, or with a central,
padded column, which often supported a plant
or statue and against which one could lean.
The growth of club life stimulated the prolif-
eration of ottomans, many of which also came
to have hinged seats underneath for holding
magazines and the like. The ottoman foot-
stool, a closely allied piece of furniture, was
an upholstered footstool on four legs, which
could also be used as a fireside seat.

Ottoman carpet, any floor covering hand-
woven under the earlier Ottoman sultans of
Turkey. Extremely fine, handsome carpets—
of wool on a foundation of silk, having flo-
ral patterning, often with schemes of large or
small circular medallions—and comparable
prayer rugs were made for the court, possibly
at Bursa in the 16th century.

Coarser, all-wool examples were made in
Cairo after the conquest in 1517 and probably
also in Anatolia. In due course many of these
carpets were exported to southern Europe,
where they have been preserved. Although

Detail of an Ottoman carpet from Turkey or Cairo,
late 16th century; in the Metropolitan Museum of
Art, New York

By courtesy of the Metropolitan Museum of Art, New York, bequest of
George Blumenthal, 1941
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they are mentioned in old records, all-silk ex-
amples do not seem to have survived.

Ottoman Empire, an empire created by
Turkish tribes in Anatolia that lasted from the
decline of the Byzantine Empire in the 14th
century until the establishment of Turkey as
a republic in 1922. It was named for Osman
(Arabic ‘Uthman), an amir (prince) in Bithy-
nia who began the conquest of neighbouring
regions and who founded the empire’s dynasty
around 1300.

A brief treatment of the Ottoman Empire
follows. For full treatment, see MACROPAEDIA:
Turkey and Ancient Anatolia.

The first period of Ottoman history, from
1300 to 1481, was one of almost continuous
expansion through war, alliance, and outright
purchase of territory. Under Osman and his
successors Orhan (ruled 1324-60), Murad I
(1360-89), and Bayezid I (1389-1402), nearly
all of Anatolia was conquered. Alliances with
various factions within the Byzantine Empire
won the Ottomans a foothold in Europe in
about 1346, and from Gallipoli they moved
into Thrace, Macedonia, Bulgaria, and Ser-
bia. At Kosovo in 1389 Murad defeated the
Balkan allies to complete Ottoman domina-
tion of that territory. Bayezid further strength-
ened Ottoman rule and was awarded the title
of sultan by the Caliph of Cairo. The rapid
advance of Ottoman power attracted the no-
tice of the Tatar leader Timur, however, who
turned from his conquest of India to protect
his western flank. He defeated an Ottoman
army at Ankara in 1402.

Timur left as quickly as he had come, but
years passed before the Ottomans could re-
sume their conquests. Of Bayezid’s four sons,
Mehmed (Muhammad) I emerged as sultan in
1413; under him and his successors Murad II
(1421-51) and Mehmed II (1451-81), the em-
pire reasserted control of Europe south of the
Danube, defeating a crusader army at Varna
in 1444. In 1453 Constantinople was taken,
and in subsequent years Morea, Trebizond,
Bosnia, Albania, the Crimea, and other areas
were conquered or annexed.

Of the many unique military and adminis-
trative forms evolved by the Ottomans, the
most notable included the devsirme system,
whereby Christian youths from the Balkans
were drafted and converted to Islam for a life-
time of service. The military arm supplied by
the devsirme system was the Janissary corps,
an infantry group attached to the person of
the sultan. Mehmed II developed the practice
of requiring all members of the government
and army, Turkish or Balkan, Muslim or
non-Muslim, to accept the status of personal
slave of the sultan. By that means he hoped to
ensure the indivisibility of power, with the en-
tire ruling class sworn to absolute obedience.

Under Selim I (1512-20) Ottoman expan-
sion resumed. His defeat of the Mamliks in
1516-17 doubled the size of the empire at a
stroke by adding to it Syria, Palestine, Egypt,
and Algeria. The reign of his son Siileyman I
(1520-66), known in Europe as “the Magni-
ficent,” was a golden age of Ottoman power
and grandeur. He conquered Hungary from
the Habsburgs, annexed Tripoli, extended the
empire southeastward through Mesopotamia
to the Persian Gulf, and made the Ottoman
navy dominant in the eastern Mediterranean.
After Siileyman’s reign, decline set in. Even
though territorial expansion continued yet a
while—Murad III (1574-95) conquered the
Caucasus and seized Azerbaijan from Iran—
administrative and social weaknesses became
insidious. The decline of the empire after Sii-
leyman is attributed to the increasing lack of
ability of the sultans who followed him, the
ever-increasing power of the devsirme class
and the tensions it created within the ruling

class, the erosion of Ottoman industry, the de-
cline of Ottoman-controlled trade routes with
the development of better navigation, and sud-
den leaps in population and the subsequent
decline of urban centres. Reforms instituted
in the 17th century were too weak and narrow
to arrest the decline. Meanwhile, the power-
ful nation-states arising in Europe during this
period formed alliances to drive the Ottoman
off the continent.

Decline accelerated in the 18th century,
which saw the decay of rural administration
into small, feudal-like states and increased
unrest in the cities, disrupting food supplies
and leading to widespread famine. Few of
the innovations in technology that underlay
Europe’s prosperity made their way into the
empire. Early in the 18th century some aris-
tocrats did adopt Western styles (the Tulip
Period), and later in the century Selim II tried
to modernize the government; but in a reac-
tionary revolt led by Mustafa IV in 1807, the
empire returned to traditional ways.

By the accession of Mahmud II in 1808, the
Ottoman situation appeared desperate. Local
authorities openly opposed the central gov-
ernment, while the empire was at war with
both England and Russia. In the next few
decades Mahmud II reestablished some order
with military modernization and governmen-
tal reorganization, but the boundaries of the
empire continued to shrink. Mahmud’s sons,
Abdiilmecid I and Abdiilaziz, enacted a series
of liberal and modernizing reforms called the
Tanzimat, which were widely viewed in the
West as an effort to encourage friendly rela-
tions with European powers. Among the re-
forms were the first comprehensive education
system and the westernization of commercial,
maritime, and penal codes. The centralization
of power removed all checks on the power
of the emperor, but in 1876 Abdiilhamid II
agreed to the first constitution in any Islamic
country. Two years later, by the Treaty of San
Stefano and negotiations at the Congress of
Berlin, the empire was forced to give up Ro-
mania, Serbia, Montenegro, Bulgaria, Cyprus,
and other territories. Abdiilhamid was able to
hold the empire together for the rest of the cen-
tury by reminding Europeans that the Turks
within their own borders were kept peaceful
by its preservation, but the final years of his
reign were marked by revolts, notably that of
the Young Turks in 1908. The Balkan wars
of 1912-13 all but completed the empire’s ex-
pulsion from Europe. After disastrous defeat
in World War I and a revolution immediately
after, the 36th and final Ottoman emperor,
Mehmed VI Vahideddin, was overthrown in
1922 and modern Turkey formed.

Ottonian art, painting, sculpture, and other
visual arts produced during the reigns of the
German Ottonian emperors and their first
successors from the Salic House (950-1050).
As inheritors of the Carolingian tradition of
the Holy Roman Empire the German em-
perors also assumed the Carolingian artistic
heritage, the conscientious revival of late an-
tique and Early Christian art forms (see Car-
olingian art). Ottonian art later developed a
style of its own, however, distinct from the
Carolingian tradition, particularly in painting,
ivory carving, and sculpture. Ottonian illu-
minators were less concerned with natural-
ism and more with expression through sober,
dramatic gesture and heightened coloration.
Ivory carving continued to be produced for
liturgical purposes; as can be seen in scenes
from the ivory plaques of the “Magdeburg
Antependium” (c. 970), carvings have a char-
acteristic restraint, the narrative is conveyed
through simple gestures and enlivened by an
original kind of decoration such as that in
the strongly patterned background. An impor-
tant development in Ottonian art was that of
large-scale sculpture. Stone sculpture contin-
ued to be rare, but wooden crucifixes such as

the over-life-size Gero Crucifix (before 986;
Cathedral of Cologne) and wooden reliquar-
ies covered with gold leaf began a return to
sculpture in the round. Bronze casting, an an-
tique art practiced also by the Carolingians,
flourished. Its most impressive manifestation
was in relief-covered bronze doors commis-
sioned by Bishop Bernward of Hildesheim
(died 1022) for his cathedral.

Ottonian architecture was more conservative,
expanding and elaborating Carolingian forms
rather than developing a new style. The west-
work, or fortress-like construction with towers
and inner rooms through which one entered
the nave, and outer crypt, or chapel complexes
below and beyond the eastern apse (projec-
tion at the end of the church), were retained
and enlarged; the Carolingian double apses
(projections ‘at each end of the nave) were
elaborated with double transepts. Ottonian ar-
chitecture was more regulated than Carolin-
gian, with simple interior spaces and a more
systematic layout. St. Michael’s (founded c.
1001), Hildesheim, exemplifies this regularity,
with two crypts, two apses, and two transepts,
each with a crossing tower. The achievements
of Ottonian artists provided background and
impetus for the new monumentality distin-
guished as Romanesque (g.v.).

ottrelite, manganese-rich variety of the sili-
cate mineral chloritoid (g.v.).

Ottumwa, city, seat (1844) of Wapello
County, southeastern Iowa, U.S., on the Des
Moines River, 83 mi (134 km) southeast of
Des Moines. Settled in 1843 as Louisville,
it was renamed (1845) Ottumwa, an Indian
word meaning “rippling waters.” Following
a damaging flood (1947), the city recovered
its position as a commercial and manufac-
turing cenire with a locally financed program
of self-help, “Operation Bootstrap.” Meat-
packing and the manufacture of farm equip-
ment are the chief industries. Ottumwa is
the home of Iowa Technical Institute (1962),
Ottumwa Heights College (1925), and Indian
Hills Community College (1966). The city’s
airport is the site of the Airpower Museum,
which displays more than 20 ancient airplanes,
artifacts from early aviation, and several hun-
dred model airplanes. Inc. town, 1851; city,
1857. Pop. (1980) 27,381.

Ottweiler porcelain, true, or hard-paste,
German porcelain produced in the Rhineland
from 1763 onward. The factory was started
by Etienne-Dominique Pellevé, a porcelain
maker from Rouen, Fr., under the patronage
of Prince Wilhelm Heinrich of Nassau-Saar-
briicken. The Ottweiler factory was situated
within the Prince’s garden. Few specimens of
Ottweiler porcelain are known. After 1789

Ottweiler hard-paste porcelain coffee
jug, c. 1765; in the Victoria and Albert
Museum, London

By courtesy of the Victoria and Albert Museum,
London; photograph, EB Inc.



the works produced only a kind of stoneware
called English Stone porcelain.

Otway, Thomas (b. March 3, 1652, Trot-
ton, near Midhurst, Sussex, Eng.—d. April 14,
1685, London), English dramatist and poet,
one of the forerunners of sentimental drama
through his convincing presentation of human
emotions in an age of heroic but artificial
tragedies. His masterpiece, Venice Preserved,
was one of the greatest theatrical successes of
his period.

Otway studied at Winchester College and
at the University of Oxford but left in 1671
without taking a degree. He went to London,
where he was offered a part by Aphra Behn in
one of her plays. He was overcome by stage
fright, and his first performance was his last.
His first play, a rhyming tragedy called Alcibi-
ades, was produced at the Duke’s Theatre at
Dorset Garden in September 1675. The part
of Draxilla in this play was created by the well-
known actress Elizabeth Barry, and Otway fell
violently in love with her. Six unsigned love
letters, said to be addressed to Barry, were
published in a collection that appeared in

Otway, miniature by Thomas Flatman, c. 1675; in the
Victoria and Albert Museum, London
By courtesy .of the Victoria and Albert Museum, London

1697, 12 years after Otway’s death. His sec-
ond play, Don Carlos, produced in June 1676,
had an immense success on the stage and is
the best of his rhymed heroic plays. Titus
and Berenice, adapted from Moliére, and The
Cheats of Scapin, adapted from Jean Racine,
were published together in 1677.

In 1678 Otway obtained a commission in an
English regiment serving in the Netherlands,
and he was abroad when his first comedy,
Friendship in Fashion, was staged. His next
play, Caius Marius, a curious mixture of a
story from Plutarch with an adaptation of
Romeo and Juliet, was staged in 1679. He
published his powerful, gloomy autobiograph-
ical poem, The Poet’s Complaint of His Muse,
in 1680.

Otway’s most memorable dramatic work was
done in the last years of his short life. In the
spring of 1680 his fine blank-verse domes-
tic tragedy The Orphan had great success on
the stage. On March | in the same year his
best comedy, The Souldier’s Fortune, proba-
bly drawn from his military experience, was
produced. Venice Preserved, also written in
blank verse, was first performed at the Duke’s
Theatre in 1682. Until the middle of the 19th
century it was probably revived more often
than any poetic play except those of Shake-
speare. John Dryden, who wrote the prologue,
praised it highly. Otway’s tragedies, particu-
larly Venice Preserved, are notable for their
psychological credibility and their clear and
powerful presentation of human passions.

Otztal Alps, German OTZTALER ALPEN, Ital-
ian ALPI VENOSTE, eastern segment of the
Central Alps lying mainly in the southern
Tirol (western Austria) and partly in north-
ern Italy. The mountains are bounded by
the Rhaetian Alps and Reschenscheideck Pass

Coira Castle in the Venosta valley of the upper
Adige River, in the Otztal Alps, ltaly
Marzari—SCALA from Art Resource/EB Inc.

(Italian Passo di Resia, west-southwest), ‘the
Inn River valley (north), the Zillertal Alps and
Brenner Pass (east), and the Adige River val-
ley (south). Many of the peaks are snow- and
glacier-covered, including Wildspitze (12,382
feet [3,774 m]), the highest point both in the
range and in the Austrian Tirol. The Otztaler
Ache, a tributary of the Inn River, divides the
main part of the range to the southwest from
the Stubaier Alpen section to the northeast.
The Ortles range across the Adige River in
Italy is sometimes considered part of the Otz-
tal Alps.

Ou Mountains, Japanese OU-SAMMYAKU,
range forming the backbone of northeastern
Honshu, Japan, and extending for 310 miles
(500 km) south from Aomori ken (prefec-
ture) to Fukushima ken. Geologically, domi-
nant Tertiary sediments are occasionally inter-
rupted by intrusions of the basement granitic
and gneissic core. These intrusions, such as
Mount Waga, frequently attain much higher
elevations than the surrounding formations.
The margins of the mountains drop down by
fault scarps to the Kitakami River valley in
the east and to a row of longitudinal basins in
the west.

The elevation of the range is greatly modi-
fied by the overlapping of the Nasu Volcanic
Zone. From north to south the overtower-
ing volcanic groups, each bearing the name
of its major peak, are Hakkoda, Iwate, Sug-
awa, Funagata, Zad, Azuma, and Bandai. The
eruption of Mount Bandai in 1888 resulted in
debris accumulation on its northern flank and
the consequent formation of numerous lakes,
thereby greatly altering the drainage pattern
of the entire area. N

A salient feature of the Ou Mountains is the
row of depressions along its axis. Significant
among them are, from north to south, the
Hanawa and Shizukuishi basins, the Waga
River valley, and the Onikobe and Inawashiro
basins.

Ou River, Laotian NAM o, river in northern
Laos, one of the 12 principal tributaries of the
Mekong River; it is 236 miles (380 km) long.
The Ou River rises on the Chinese frontier
north of Muang Ou Nua and flows south and
southwest through the gorges and mountain
valleys of the northernmost part of Laos be-
fore joining the Mekong at Ban Pak Ou, 15
miles (24 km) above Louangphrabang town.
The Ou is navigable as far north as Hatsa, just
northeast of Phongsali town. The lower Ou
River valley, supporting a Lao rice culture,
also carries a part of the road linking northern
Vietnam with the Mekong River valley.

Ou-yang Hsiu, Pinyin 0oUYANG X1U, courtesy
name (Wade-Giles romanization) YUNG-SHU,
literary name TSUI-WENG, canonized name
WEN-CHUNG (b. 1007, Mien-yang, Szechwan,
China—d. 1072, Honan), Chinese poet, his-
torian, and statesman of the Sung dynasty,
who reintroduced the simple “ancient style”
in Chinese literature and sought to reform

7 Ou-yang Hsiu

Chinese political life through classical Confu-
cian principles.

Ou-yang Hsiu was the son of a judge in
Mien-yang, Szechwan province. His father
died when Ou-yang was three, and he and his
mother went to live with his uncle in Hupeh.
Although the story that the family was so poor
that he had to learn writing in the sand with
a reed is apocryphal, they probably lived in
straitened circumstances.

In 1030 he placed first in the doctoral ex-
aminations and was appointed a judge at
the western capital, Lo-yang. He was already
known as a brilliant young writer, and at
Lo-yang he befriended the renowned essayist
Yen Shu and the poet Mei Yao-ch’en. These
friendships not only enhanced Ou-yang’s sta-
tus but, more important, reinforced his strong
preference for the simplicity and clarity of the
“ancient style.” Some years before, he had
read the works of Han Yii, the great master of
T’ang-dynasty literature, whose pure and easy
“ancient style,” free of outworn metaphors and
allusions, had greatly impressed him. Eventu-
ally, his leadership and advocacy of that style
paved the way for a new literary movement.

In 1034 he was appointed a collator of texts
in the imperial library at the capital, K’ai-
feng. Two years later, when Fan Chung-yen, a
government official, was banished, at the in-
sistence of an imperial counselor, for speaking
out against certain official practices and in-
stitutions, Ou-yang did not hesitate to attack
the counselor in writing. As a result, he, too,
was banished and demoted to low judicial of-
fice in Hupeh and Hunan provinces, where
he wrote the Hsin Wu-tai shih (“New History
of the Five Dynasties™), a history of a period
of political chaos lasting through almost the
entire 10th century. Ou-yang’s strong sense of
fairness led him to devote separate sections to
political outcasts such as martyrs, rebels, and
traitors, a radical departure from previous dy-
nastic histories.

Highly recommended by Fan Chung-yen,
who was back at the capital, and other high
officials, Ou-yang was recalled to the capital
in 1043 to become imperial counselor. When
Fan and others were dismissed for forming
a private group of political reformers, Ou-
yang, in a notable essay on partisanship, de-
fended associations of gentlemen as politically
constructive. His courage and forthright opin-
ions earned the respect of the emperor, Jen
Tsung, and he was commissioned to record
Jen Tsung’s daily life and to draft edicts. His
frank opinions and severe criticisms of others
created many enemies, and in 1045 he was
accused of and tried for having had illicit re-
lations with his niece many years before—a
charge to which his romantic life, during his
days in Lo-yang, lent support. Although he
was finally acquitted, his reputation was seri-
ously impaired.

He was demoted -and sent to Anhwei
province, where he served as magistrate of
one county after another. The beautiful coun-
tryside intensified his partiality for wine. He
called himself the “Old Drunkard,” built a
pavilion of that name, and wrote an essay
about it, which has become one of the most
celebrated works in Chinese literature. Af-
ter a term (1050) as defense commander of
the southern capital of Kuei-te, in Honan
Province, he was recalled to the capital in
1054 to become an academician of the Hanlin
Academy.

It had been more than nine years since he
was exiled from the capital, and the new ap-
pointment signified a promotion. As always,
his moral courage and outspoken manner did
not endear him to his colleagues. He was first
ordered to write the Hsin T ang shu (“New
History of the T’ang Dynasty™). A year later,
with his work only begun, he was sent as
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ambassador to the Manchurian Khitans, who
ruled most of Northern China. In 1057 he was
placed in charge of civil service examinations.
He favoured those who wrote in the “ancient
style” but failed those who employed literary
embellishments. For thus imposing his own
ideas of literature on the traditional exami-
nation system, he was physically attacked by
disgruntled candidates. He survived, however,
and the literary style championed by him set a
new course for Chinese literature. He praised
and promoted brilliant young writers such as
Wang An-shih and Su Tung-p’o.

When the “New History” was finished in
1060, he was rapidly promoted to the highest
councils of state, leaving a remarkable record
in social, financial, and military affairs. Even-
tually his position at court became untenable,
however, and at 60 he was approaching the
end of his political career. He was falsely ac-
cused. of having an affair with his daughter-in-
law, a charge that injured his prestige and left
him increasingly isolated in the capital. He re-
peatedly asked to be relieved, but instead the
new emperor sent him to be magistrate suc-
cessively in Anhwei, Shantung, and Honan.

In Shantung he opposed the reforms of his
former protégé Wang An-shih, particularly a
system of loans to farmers at a low interest
rate, and refused to carry them out in his
districts. It is clear that by this time he had
become a disappointed conservative. In 1071
he was retired with the title of grand precep-
tor of the crown prince. He intended to make
his permanent home in beautiful Anhwei, the
place of his Old Drunkard Pavilion (Tsui-
weng T’ing), but within months he died in his
66th year. :

The personal influence and many-faceted ac-
tivity of Ou-yang Hsiu had a lasting effect. As
a statesman he worked to regenerate political
life through classical Confucian principles; he
criticized fearlessly, and he recommended the
promotion of able men who eventually led
opposing parties. He was early captivated by
writings of Han Yii, whose opposition to Bud-
dhism he shared, though in a more moderate
form. He revived Han’s advocacy of a simpler,
more direct prose like that of Mencius, to
replace the mannered and excessively rhyth-
mic style then popular, and his writings in
the resultant ku-wen style established a model
emulated thenceforth. He emancipated the fu
prose-poems from strict conventions and left
superb examples of these as well as of the
newer z’u (lyrics to popular tunes) and other
literary forms. In his “New History of the Five
Dynasties” and “New History of the T’ang
Dynasty,” he amplified the standard history
form and praised or censured men and in-
stitutions through terse but exact descriptions
implying moral judgment, in supposed emu-
lation of Confucius. As a scholar he ignored
later commentaries and instead sought a fresh
and immediate understanding of early texts.
He contributed to archaeological study and
as a painter helped create the new wen-jen-
hua (literati) style. His preserved writings in-
clude not only his histories but more than 150
chapters of poems, state papers, letters, and
other smaller pieces. His library consisted of
10,000 books and a large collection of literary
remains and archaeological records from an-
cient times. He was honoured posthumously

with the title Wen-chung (literary and loyal). .

BIBLIOGRAPHY. James T.C. Liu, Ou-yang Hsiu:
An Eleventh-Century Neo-Confucianist (1967, orig.
pub. in Chinese, 1963), an excellent biography;
Chang Carsun, The Development of Neo-Confu-
cian Thought, vol. 1, pp. 91-92, 137-138 (1957),
for a brief account of Ou-yang’s thought; Shou-yi
Ch’en, Chinese Literature, pp. 355-359 (1961), for
an appraisal of his literary merits and influence;
Herbert A. Giles, A History of Chinese Literature,
pp. 212-216 (1923), for excerpts of essays.

Ouachita Geosyncline, a linear trough in
the Earth’s crust in which rocks of the Pa-
leozoic Era (from 225,000,000 to 570,000,000
years ago) were deposited along the southern
margin of North America, from Mississippi to
eastern Mexico. Most of the belt is overlain
by undisturbed, younger rocks of the Missis-
sippi Embayment and the Gulf Coastal Plain,
but marginal parts of the belt are exposed
in the Ouachita Mountains of Arkansas and
Oklahoma, the Marathon uplift of western
Texas, and scattered remnants in northeast-
ern Mexico. The oldest exposed rocks are of
Cambrian ‘age; the youngest are Middle Penn-
sylvanian, in the Quachita Mountains, and
Late Pennsylvanian, in the Marathon uplift.
The geosyncline’s rocks of Cambrian through
Devonian age consist of dark, siliceous shales,
sandstones, and cherts, which indicate slow
deposition over a long period of time. Its Mis-
sissippian through Pennsylvanian rocks, on
the other hand, consist of thick sequences of
shales and sandstones deposited rapidly in a
subsiding trough.

Deformation of the geosyncline probably be-
gan during Early Paleozoic time in the buried
interior portions of the geosyncline, but the
marginal exposed portions were not deformed
until the Late Pennsylvanian Period in the
Ouachita Mountains and Early Permian in the
Marathon uplift. Deformation, based on the
evidence now available, seems to have shifted
through time from the interior portions of the
geosyncline northward to the marginal por-
tions. The name Ouachita orogeny is applied
to the event that resulted in the folding and
northward thrusting of the exposed marginal
part of the geosyncline.

The Ouachita Geosyncline may represent a
southward continuation of the Appalachian
Geosyncline, which was displaced westward
by the opening up of the Gulf of Mexico in
the Early Mesozoic.

QOuachita Mountains, a rugged range of
large hills that continues the Ozark Plateau in
the United States. The Ouachita Mountains
extend approximately 225 miles (360 km) east
to west from Little Rock, Ark., to Atoka,
Okla., and north to south, approximately 50—
60 miles (80-95 km) from the Arkansas River
Valley to the northern margin of the Coastal
Plain. The ridges trend generally east-west
and are approximately the same height.The
highest elevation (2,950 feet [899 m]) in the
range is Rich Mountain in Le Flore County,
Okla., near the Arkansas line. Hot Springs
National Park lies in the Ouachita Mountains.
The word Ouachita is derived from an Indian
tribal name. Oak and pine forests cloak the
hills, and cultivation is restricted to the more
favourable valley bottoms.

Ouachita orogeny, a mountain-building
event that resulted in the folding and faulting
of exposed strata in the Ouachita Geosyncline
in the southern portion of the United States
in Arkansas, Oklahoma, and the Marathon
uplift region of West Texas. The deformation
is Late Paleozoic in age, probably culminating
between the Late Pennsylvanian and the Early
Permian (about 280,000,000 years ago). The
orogeny resulted in a northward and westward
compression in the geosynclinal strata onto
adjacent platform rocks.

Ouachita River, river rising in the Ouachita
Mountains of west-central Arkansas, U.S., and
flowing in a generally southeasterly direction
to join the Red River in Louisiana after a
course of 605 miles (973 km). The lower 57
miles (92 km) of the Ouachita (from its con-
fluence with the Tensas River) is known as
the Black River (g.v.). Most of the Ouachita’s
25,000-square-mile (65,000-square-kilometre)
drainage basin lies in the upper Coastal Plain
of Arkansas and Louisiana and in the alluvial
valley of the Mississippi. Chief tributaries are
the Boeuf (g.v.) and Tensas rivers entering

from the east, Bayou Bartholemew from the
west, and the Saline River from the north.

The Ouachita has been a navigation route
since the late 18th century. Six locks and dams
were built on the river prior to 1924. There
are three multipurpose dams (hydropower,
flood control, recreational facilities) on the
upper Ouachita within-the Ouachita Moun-
tains: Blakely Mountain (1955) and Carpenter
(1931) dams near Hot Springs National Park,
impounding Lakes Ouachita and Hamilton,
and Remmel Dam (1924), impounding Lake
Catherine.

The chief cities along the river are Arkadel-
phia and Camden, Ark. (the latter linked to
the Ouachita by a channel [1950]), and Mon-
roe, La. Formerly called the Washita River,
the name Ouachita is derived from that of an
Indian tribe.

Ouachita River (U.S.): see Washita River.

Ouaddai, also spelled wADAI, historic and
cultural region in eastern Chad, central Africa.
The chief city of the region is Abéché. The re-
gion’s area of savanna grasslands roughly cor-
responds to the formerly independent Quaddai
Muslim sultanate (see Wadai, Kingdom of).

Crossed by caravans linking the Sahara
with equatorial Africa and by Muslim pil-
grim routes from West Africa toward Mecca,
Ouaddai is an amalgam of cultural and ethnic
influences. The dominant people, the Maba, a
Negroid, Sudanic people, are Muslims. Their
main economic activity is raising cattle. Other
inhabitants include Arabs and Fulani and var-
ious other peoples.

Though Arab geographers had described the
area, Ouaddai was not generally known to
Europeans until after 1873, when it was ex-
plored by the German geographer Gustav
Nachtigal. The history of Ouaddai before the
17th century is uncertain, but in about 1640 a
Maba chieftan, -Abd-el-Kerim, conquered the
country and overthrew the Tungur, a dynasty
originating in Darfur to the east. For the
next 200 years there were intermittent wars
with the kingdoms of Bagirmi and Kanem-
Bornu, many for the purpose of maintaining
Ouaddai’s supply of slaves and eunuchs for
shipment to Arab courts in the north.

Muhammad al-Sharif, who was sultan of
Ouaddai from 1835 to 1858, introduced the
Sanasiyah Islamic brotherhood into the re-
gion, and it remained the dominant political
and religious force until Ouaddai was con-
quered by the French. Although it had been
recognized as within the French “sphere of in-
fluence” according to an Anglo-French agree-
ment of 1899, Ouaddai retained its effective
independence until 1904, when Ouaddaians
attacked French outposts in the Chari region.
Fighting continued sporadically until 1908,
when the Ouaddai sultan, Doud Murra, pro-
claimed a holy war (jihad) against the French.
Dividing his army into units under feudal
lords, he was no match for French troops and
was soundly defeated. By 1912 the French had
pacified the area and abolished the sultanate.
A famine in 1913-14 devastated Ouaddai.
From an estimated population of more than
2,000,000 in the 1870s, the inhabitants were
reduced to about 300,000 by 1917.

After independence in 1960, banditry, long
prevalent in Ouaddai under the French,
evolved into guerrilla warfare on the part
of the Muslim population against the south-
ern Christians and animists who dominated
Chad’s government. Fighting in this region
continued sporadically into the 1980s because
of the country’s continuing civil war.

Ouagadougou, also spelled WAGADUGU, cap-
ital and largest town of Burkina Faso (for-
merly Upper Volta), West Africa. It was the
capital of the historic Mossi kingdom of Wa-
gadugu (founded in the 15th century) and the
seat of the morho naba (“great king”) of the
Mossi people. Islam became the religion of



post during the French: occupation (1932-56).
Still a military centre with a fortress, it is also
an important oasis and road junction linked
to Marrakech by way of n’Tichka Pass.
Ouarzazate is situated in an arid region that
extends from the crests of the High Atlas

French embassy building, Ouagadougou, Burkina
Faso
Walter Weiss—Ostman Agency

the kings under Naba Dulugu (ruled 1796?-
18257?). The morho naba still lives in the city,
though his powers have been greatly eclipsed
by the French colonial and post-independent
administrations.

Ouagadougou is a city of large trees and
modern public buildings abutting traditional
residential neighbourhoods. It has a market,
a crafts centre, the national museum, and
the University of Ouagadougou (1969). It is
connected by rail to the Atlantic port of Abi-
djan, Cote d’Ivoire (Ivory Coast), and has an
international airport. Major products include
textiles, carbonated beverages, matches, and
footwear. Pop. (1985 est.) 359,801.

Ouahran (Algeria): see Oran.
Ouaphris (Egyptian king): see Apries.

Ouargla, also spelled (after 1981) WARGLA,
town, east-central Algeria. It is situated on the
western edge of a sebkha (large, enclosed basin)
in the Sahara. One of the oldest settlements
in the Sahara was made by the Ibadiyah, a
Muslim heretical sect, at nearby Sedrata in
the 10th century (ruins remain). In the 11th
century they were attacked by Sunnite Mus-
lims and fled to Ghardaia, 118 miles (190 km)
west-northwest. The Ouargla site was then set-

The Saharan museum in Ouargla, Alg.
Shostal—EB Inc.

tled by Berbers and black Africans. The town
remained autonomous but for a brief period
of Turkish control in the 16th century. The
French gained possession in 1872, and the
present town was built around Fort Lutaud to
the south after 1928.

Quargla is dominated by a large mosque and
is walled with six gates. It has an arcaded mar-
ketplace and a Saharan museum. The town
is surrounded by date palm groves and fruit
and vegetable gardens irrigated by numerous
wells, tapped from the underground Wadi
Mya. There is a trade in livestock, woolen
carpets, and basketry. Nearby oil wells to the
southwest and at Hassi Messaoud, 50 miles
(80 km) east-southeast, with its valuable de-
posits of oil and natural gas, have boosted
the local economy and population. The town
also has an airport. Pop. (1977 prelim.) mun.,
77,354,

Ouarzazate, town, south-central Morocco. It
lies on the Saharan side of the High Atlas
mountains and is situated in the valley of the
River Ouarzazate near its juncture with the
River Draa. The town originated as a military

southward to the borders of the Sahara. Habi-
tations exist only in the valleys, chiefly those
of the Dadés and Draa. The region’s great-
est economic resource lies in the manganese
mines of Imini and the cobalt mines of Bou-
Azzer, but it also has large deposits of copper.
The agricultural potential of the Draa valley
was enhanced in the early 1970s with the com-

The fortress, Ouarzazate, Mor.
Ed Scully—Photo Trends

pletion in 1971 of Mansour ed-Dabhabi dam
10 miles (16 km) downstream from Ouarza-
zate. Pop. (1982) town, 40,485.

Oubangui-Chari: see Central African Re-
public.

Oubangui River (Africa): see Ubangi River.
oud (musical instrument): see ‘ad.

Oud, Jacobus Johannes Pieter (b. Feb. 9,
1890, Purmerend, near Amsterdam—d. April
5, 1963, Wassenaar, near The Hague), Dutch
architect notable for his pioneering role in the
development of modern architecture.

Oud was educated in Amsterdam and at
the Delft Technical University, after which he
worked with a number of architects in Lei-
den and Munich. In 1916 he met Theo van
Doesburg, and together the two men founded
in 1917 the influential review De Stijl, which
set forth the theories of the de Stijl group
of avant-garde artists. Oud soon became the
chief proponent of the de Stijl idiom in mod-
ern architecture. Among his earliest architec-
tural projects in this austere, highly geometric
style were theoretical projects for houses at
Scheveningen (1917) and for a factory at
Purmerend (1919). He designed a hotel at
Noordwijkerhout (1917) and the Allegonda
villa at Katwijk (1917). These and other build-
ings featured subtle oppositions of horizontal
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Bio-Rehabilitation Centre for physically handicapped children by J.J.P. Oud, 1952-60, Arnhem,
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and vertical lines; long, straight walls wrap-
ping into smoothly rounded corners; building
units enclosing an open space; and simplified
rectilinear and circular forms that achieve a
subtly poised equilibrium despite their assym-
metrical arrangement.

In 1918 Oud was appointed housing archi-
tect to the city of Rotterdam, in which post
he was required to supply sorely needed mass
housing for workers. The housing blocks he
subsequently designed and built at Spangen
(1918), Tusschendijken (1920), and Hoek van
Holland (1924-27) had a sober and func-
tional austerity that contrasted strongly with
the picturesque elaboration of detail typical
of the school of Amsterdam led by Michel de
Klerk. His Café de Unie (1924-27, destroyed
in 1940) and Kiefhoek estate (1925-27), both
in Rotterdam, also emphasized de Stijl princi-
ples, although by then he was tending toward
separation from the movement. Oud’s book
Hollandische Architektur (1926) gave him an
international reputation.

Among his late works are the monumental
and somewhat ornate Shell Building (1938) in
The Hague, which disappointed some because
of Oud’s evident abandonment in it of de
Stijl principles. The Bio-Children’s Convales-
cent Home (1952-60) near Arnhem, however,
convincingly demonstrated Oud’s continuing
mastery of the elegant geometrical composi-
tions typical of what had become known as
the International Style.

Oud-Katholieke Kerk van Nederland: see
Old Catholic Church of The Netherlands.

Oudenaarde (Flemish), French AUDENARDE,
municipality, East Flanders province, west-
central Belgium. It lies along the Scheldt
(Schelde) River south of Ghent. A prosperous
tapestry-making centre in the Middle Ages,
its industry declined in the 15th century with
the success of the Gobelin tapestry weavers
(trained in Oudenaarde), many of whom later
went to Paris. It was at Oudenaarde in 1708,
during the War of the Spanish Succession, that
the French Army was vanquished by Eugene
of Savoy and the duke of Marlborough.

Oudenaarde’s landmarks include the town
hall (1526-36) with its five-story belfry, the
13th-century Cloth Hall, the Church of St.
Walburga with its carillon, and the Church of
Our Lady of Pamele (1325). The old bishop’s
residence (1600) was the birthplace of Mar-
garet of Parma, natural daughter of Charles V
and Johanna van der Gheenst.

Beer and textiles are the main products
of Oudenaarde, which includes the outly-

By courtesy of the Royal Netherlands Embassy, Department of Cultural Affairs, Washington, D.C.
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Town hall, Oudenaarde, Belg.
Nels—Club Iris

ing towns of Bevere, Edelare, Eine, Ename,
Leupegem, Nederename, and Volkegem. Pop.
(1983 est.) mun., 27,233.

Oudenaarde, Battle of (July 11, 1708), vic-
tory over the French won by the duke of Marl-
borough and Prince Eugene of Savoy during
the War of the Spanish Succession; it eventu-
ally led to the Allied (Anglo-Dutch-Austrian)
recapture of Ghent and Bruges, which had
been captured by the French on July 4-5.

The battle was fought north of the town
of Oudenaarde between an Allied army of
80,000 men under Marlborough and Eugene
and a French army of 85,000 men under the
marshal Louis-Joseph, duc de Vendéme, and
Louis, duc de Bourgogne. The French were
preparing to besiege Oudenaarde and were
caught off guard. The Allied army, which had
marched 50 miles (80 km) in 65 hours, crossed
the Scheldt River on July 11 and immedi-
ately attacked before the French could deploy
properly. The French command had been di-
vided: Bourgogne had wanted to retreat and
only at the last moment consented to Ven-
dome’s plea to stand and fight. All afternoon
a bitter and confused battle raged. Unnoticed
by the French, Marlborough sent a Dutch
force on a long detour to the west. It struck
the French right flank while Eugene pressed
against the French left. By the time darkness
forced a halt, the French had lost 6,000 killed
or wounded and another 9,000 captured. The
Allies suffered about 4,000 casualties. The
next day Vendome rallied the defeated army
and repulsed the Allies at Ghent. Marlbor-
ough recaptured Ghent and Bruges in January
1709, and the French withdrew to their own
border.

Oudh (India): see Ayodhya.

Oudinot, Nicolas-Charles, puc (duke) DE
REGGIO (b. April 25, 1767, Bar-le-Duc, Fr.—
d. Sept. 13, 1847, Paris), general, administra-
tor, and marshal of France in the Napoleonic
Wars whose career illustrates the opportunities
to rise in the French Army after the Revolu-
tion.

Oudinot was the son of a businessman. In

1784 he joined France’s royal army but, since
commoners were barred from promotion, re-
signed in 1787. After the French Revolution,
however, he became the leader of Meuse
volunteers (1792) and was transferred to the
regular army the following year, rising to gen-
eral of brigade (1794) for his heroic resistance
at Kaiserslautern. Becoming general of divi-
sion (1799) and chief of staff under André
Masséna, Oudinot fought in Switzerland and
Italy and then commanded an elite division of
grenadiers (1805-07) in fighting at Austerlitz
and Ostrolenka.

Oudinot was promoted to marshal after the
Battle of Wagram (1809) and was created duke
of Reggio in 1810. After serving as adminis-
trator in Holland (1809-12) and fighting in
the Russian campaign, he was badly defeated
in 1813 at Grossbeeren, Prussia, after which
he was superseded by Michel Ney. Following
Napoleon’s abdication in 1814, Oudinot ral-
lied to Louis XVIII, remaining loyal to him
during the Hundred Days (1815). He served
in Spain in 1823 and was governor of the
Invalides (veterans’ hospital) from 1842 until
his death.

Oudry, Jean-Baptiste (b. March 17, 1686,
Paris—d. April 30, 1755, Beauvais, Fr.),

French Rococo painter, tapestry designer, and
illustrator, considered one of the greatest ani-
mal painters of the 18th century.

“The Calling of the Hounds,” tapestry by Jean-
Baptiste Oudry, 1742-45; in the Palazzo Pitti,
Florence

SCALA—Art Resource/EB Inc.

He first studied portrait painting with Nico-
las de Largilliére, a portraitist of Parisian
society, through whom he made many con-
nections. His early portraits are often arca-
dian in setting and tender and sentimentally
charming in the Rococo tradition. In his early
career he executed many still lifes that were
used as decorative inserts for paneled rooms.
After he was made a member of the French
Royal Academy in 1719, his work consisted
largely of animal paintings, tapestry designs,
and book illustrations.

In 1734 Oudry was made head of the
Beauvais tapestry works. Some of his designs
brought the company wide fame, such as
those for the tapestry series “Country Amuse-
ments” (1730), “Moliere’s Comedies” (1732),
and “The Fables of La Fontaine” (1736). The
designs for the last series were related to the
277 illustrations Oudry did for a four volume
edition of the Fables. His other book illus-
trations included those for editions of Don
Quixote and Le Roman comique. In 1736
he was made inspector general of the Go-
belins tapestry factory and designed a series
of tapestries (1736-49) depicting the hunts of
Louis XV. He was also commissioned to paint

the dogs of the king’s pack and was appointed
official painter of the royal hunts. Oudry’s
tapestries, like his paintings, were highly re-
garded for their tonal subtlety and lively study
of nature. Among his later still lifes is the
well-known “White Duck” (1753), a tour de
force of precise drawing and delicate white-on-
white tonalities. Oudry’s services were sought
not only by Louis XV but by Tsar Peter the
Great of Russia, the queen of Sweden, and
the prince of Mecklenburg-Schwerin.

Oudtshoorn, town, south-central Cape Prov-
ince, South Africa. It is located about midway
between Cape Town (west) and Port Elizabeth
(east) on the banks of Grobbelaars River. First
settled in 1847, it was named (in 1863) after a
baron who died in 1773 enroute to his gover-
norship at the Cape, and it officially became
a town in 1887. Situated in the Little Karroo
(a narrow plain between high mountains) at
1,007 feet (307 m) above sea level, Oudts-
hoorn is sheltered by the Swartberg on the
north and by the Outeniqua mountains to the
south. It is a centre of agricultural trade for
dairy products, alfalfa (lucerne), fruit, vegeta-
bles, and tobacco, but it is particularly well-
known for its extensive ostrich farms and its
ostrich feather industry. Roads and railway
link Oudtshoorn with other parts of Cape
Province. The C.P. Nel Museum (1953) con-
tains a collection of pioneer antiques. The
limestone Cango (Kango) Caves (declared a
natural monument in 1938) are known for
stalactites and are 17 miles (27 km) to the
north of the town in the foothills of the Swart-
berg. Pop. (1984 est.) mun., 43,347.

oued (dry streambed): see arroyo.

Oued, el-, town, largest of the Souf Oases
in northeastern Algeria. It lies 50 miles (80
km) west of the Tunisian border. Surrounded
by the sand dunes of the Grand Erg (sand
dunes) Oriental, the Souf Oases extend for 25
miles (40 km) northwest to southeast. A river
(oued) once flowed to the east, but it was swal-
lowed by the encroaching sands. The town
sits in the midst of the oasis and has narrow,
winding streets, with cube-shaped buildings of
clay-stone topped by cupolas. The houses are
clustered, creating the image of a “Town of
a Thousand Domes,” so-called by the French
writer-adventuress Isabella Eberhardt (1877-
1904). The town’s fortress mosque and use of
arcades and arches reflect both Moorish and
Roman influence. Date-palm groves are grown
in man-made, funnel-shaped craters that are
protected from the sand by woven palm walls
and are close enough to groundwater to elim-
inate irrigation.
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Cupola-topped buildings in el-Oued, Alg.

Dominique Darbois

A busy caravan centre, el-Oued exports high-
quality dates and is known for its carpets and
woven cloth. Its Museum of the Souf contains
regional exhibits. Pop. (1977) mun., 71,710.

Ouémé River, Ouémé also spelled WEME,
river rising in the Atacora massif in north-
western Benin, West Africa. It is about 310
miles (500 km) in length and flows south-
ward, where it is joined by its main affluent,
the Okpara, on the left and by the Zou on
the right. It then divides into two branches,



one discharging into Lake Nokoué in the
Niger Delta near Cotonou and the other into
Lagoon Porto-Novo. Rain forests grow along
the shores; navigation, although impeded by
rapids, is possible during the rainy season.
The river’s fish, including freshwater and pro-
cessed, is exported to Nigeria and Togo. Mil-
let, sweet potatoes, and yams are cultivated,
and the Ouémé Valley development scheme
has been undertaken to improve agriculture.

Ouenza, town, northeastern Algeria. It lies
near the eastern border with Tunisia. The
nearby Mount Ouenza (4,226 feet [1,288 m])
is the site of extensive iron-ore deposits, mak-
ing the town one of Algeria’s leading mining
centres. Pop. (1977 prelim.) mun., 31,867.

Ouessant Island, French iLE D’OUESSANT,
also called USHANT ISLAND, a rocky island,
Finistére département, off the western tip of
Bretagne, western France. The island, about 5
miles (8 km) long and 2 miles (3 km) wide,
has an area of 6 square miles (15 square km).
Its lighthouse, the Phare de Créac’h, marks
the south entrance to the English Channel,
the north entrance light being at Land’s End,
England. Lampaul, the little port that is the
capital of Ouessant, is the chief settlement of
the island’s fishermen,; its fields, which cover
only a small fraction of the island, traditionally
have been worked by the fishermen’s wives.
A large but indecisive action was fought off
Ouessant in July 1778 between British and
French fleets. Pop. (1982) 817.

QOuezzane, city, north-central Morocco. It lies
at the southwestern edge of the Rif Mountains.
Ouezzane is situated on the northern slope of
Mount Bouhelal, at an elevation of 1,066 feet
(325 m). It was founded in 1727 as a religious
community on the site of a village named
Dechra Jebel er-Rihan (“Village of the Mount
of Myrtles”) by Moulay ‘Abd Allah, a descen-
dant of Idris II. It has served as a zawiyah
(monastic complex) of the Taiba (a Safi [mys-
tical] brotherhood). Ouezzane is considered to
be one of the sacred cities of the Maghrib, the
region in North Africa comprising the Atlas
Massif and the Mediterranean coastal plain of
Morocco, Algeria, and Tunisia, and is hence
a pilgrimage centre. In 1920 the city was oc-
cupied by the French. Cereals and cattle are
raised in the vicinity of Ouezzane, and the
city also serves as a local market centre. Pop.
(1982) mun., 40,485.

Oughtred, William (b. March 5, 1574, Eton,
Buckinghamshire, Eng.—d. June 30, 1660,
Albury, Surrey), English mathematician and
Episcopal minister who invented the earliest
form of the slide rule, two identical linear or
circular logarithmic scales held together and
adjusted by hand. Improvements involving
the familiar inner rule with tongue-in-groove
linear construction came later.

In 1604 Oughtred became vicar of Shalford,
Surrey, and subsequently rector of Albury.
Although his years in the ministry included
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Oughtred, detail of a watercolour by
G.P. Harding after a portrait by W.
Hollar, 1644; in the National Portrait
Gallery, London

By courtesy of the National Portrait Gallery, London

the period of the Commonwealth, when more
than 8,000 clerics were deprived of their
charges, he was permitted to continue in his
parish.

Oughtred’s most important published work
was the Clavis Mathematicae (1631; “The
Keys to Mathematics™), which included a de-
scription of Hindu-Arabic notation and dec-
imal fractions and a considerable section on
algebra. He experimented with many different
algebraic symbols and was responsible for the
use of the symbol “:” in writing a propor-
tion and the symbol “X” for multiplication.
His work on slide rules was an adaptation to
a physical scale of the tabular logarithms of
John Napier of Scotland. His early form of
circular slide rule was invented before 1632
and the pair of rectilinear, relatively slidable
members by 1633. His claim of priority of
the circular rule was contested by one of his
former students, Richard Delamaine the El-
der. Oughtred’s Trigonometria (1657) treated
plane and spherical trigonometry.

Ouham River, river, one of the main head-
waters of the Chari River, central Africa. It
rises in two main branches in the elevated
plateau country of the western Central African
Republic; it then flows north, crossing the
international frontier into Chad, where it is
known as Bahr Sara, and joins the Chari just
north of Sarh. The Ouham’s length, from its
longest (eastern) branch to its junction with
the Chari, is estimated at 420 miles (676 km);
it is navigable for commercial traffic in its
lower course.

Ouida, pseudonym of MARIA LOUISE RAME,
or DE LA RAMEE (b. Jan. 1, 1839, Bury St.
Edmunds, Suffolk, Eng.—d. Jan. 25, 1908,
Viareggio, Italy), English novelist, known for
her extravagant melodramatic romances of
fashionable life.

Ouida’s father was a teacher of French, and
the pseudonym “Ouida” derived from a child-
hood version of “Louisa.” Her first novel,
Granville de Vigne (renamed Held in Bondage,
1863), was first published serially in 1860.
Her stirring narrative style and a refreshing
lack of sermonizing caught the public’s fancy
and made her books extraordinarily popular.
Strathmore (1865) and Chandos (1866) were
followed by Under Two Flags (1867). After
traveling in Italy, Ouida settled at Florence in
1874, and, among many subsequent novels,
Moths (1880) was one of her best. She was
the author of a number of animal stories, of
which 4 Dog of Flanders (1872) was long a
children’s favourite. Reckless extravagance re-
duced her to acute poverty in later life.

Ouidah, also spelled wHYDAH, town, south-
ern Benin, West Africa. It lies along the Gulf
of Guinea. The town was the main port of the
Kingdom of Abomey in the 18th and 19th
centuries. Portuguese, French, Dutch,. Danish,
British, and Americans all vied for a share of
the slave and palm-oil trade made available
through Ouidah by the efficiently organized
and centralized kingdom. In 1893 the area
came under French control. Some of the old
forts, a cathedral, and a temple of the Abomey
traditional religion remain. Coconut, palm,
and coffee are grown in the- area. Ouidah is
connected by road and railway to Cotonou,
20 miles (32 km) east, the major port and
commercial centre of Benin. Pop. (1979 pre-
lim.) 6,407.

Ouija board, in occultism, a device osten-
sibly used for obtaining messages from the
spirit world, usually employed by a medium
during a séance. The name derives from the
French and German words for “yes” (oui and
ja). The Ouija board consists of an oblong
piece of wood with letters of the alphabet in-
scribed along its longer edge in a wide half-
moon. On top of this, a much smaller, heart-
shaped board is placed, mounted on casters,
which enable it to slide freely.
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Each participant lightly places a finger on the
small board, which then slides about because
of the resultant pressure. The letters pointed
out by the apex of the board may in some
instances spell out words or even sentences. In
the late 19th century, when the Ouija board
was a popular pastime, it was fashionable to
ascribe such happenings to discarnate spirits;
more recent opinion is skeptical.

Ouimet, Francis (b. May 8, 1893, Brook-
line, Mass., U.S.—d. Sept. 2, 1967, Newton,
Mass.), American amateur golfer whose suc-
cess did much to remove the British upper-
class stigma from the game and to popularize
it in the United States.

After starting as a caddie and working in a
dry-goods store to earn his expenses, he gained
a limited recognition until the 1913 U.S. Open
championship. In that event he tied the En-
glish professionals Harry Vardon and Ted Ray
and then defeated them in the playoff. That
victory gave golf an impetus in the United
States that has accelerated ever since. Ouimet
won the U.S. Amateur championship in 1914
(when he also won the French Amateur) and
in 1931. He played on the U.S. Walker Cup
team from 1922 through 1936 and was non-
playing captain from 1936 through 1949, ex-
cluding the war years. Elected captain of the
Royal and Ancient Golf Club of St. Andrews
in 1951, he was the first non-Briton to receive
this honour.

Oujda, city, extreme northeastern Morocco.
It lies near the Moroccan-Algerian border.
Founded in 944 by Zanatah Berbers, the city
was fought over by Berbers, Arabs, and Turks
and destroyed and rebuilt so often that it was
called Medinet el-Haira, “City of Fear.” Peace
finally came after the French occupation in
1907. The Moroccan and Algerian railways
meet at Oujda, the main function of which is
as a frontier post. It is also a tourist centre,
has an international airport, and owes some
growth to the coal, lead, and zinc mines to
the south. There are traces of ancient walls,
but the city’s appearance is generally modern,
with wide avenues and parks. Oujda is near
Sidi Yahya oasis, a legendary burial place of
John the Baptist and site of the Battle of Isly,
where the French defeated the Moors in 1844.
It is connected by road and railway with Taza.

Olives and grapes are grown in the irrigated,
fertile plain in which the town is situated.
Cereals (primarily wheat), sheep, and goats
are raised on the plain, and esparto grass,
bailed and exported for use in making paper,
grows throughout the area. Large deposits of
anthracite coal are located near Jerada, a lead
mine is at Touissit, and lead metal is pro-
duced at Oued el-Heimer. Pop. (1982) mun.,
260,082.

Ouly, in full ouLUN LAANI, Swedish ULEA-
BORGS LAN, lddni (province), central Finland,
bounded on the west by the Gulf of Bothnia
and on the east by the Soviet Union. It has
a land area of 21,956 square miles (56,866
square km). It was founded in 1776 when the
former province of Ostrobothnia was replaced
by the lddnit (provinces) of Oulu and Vaasa.
Oulu included all of Finnish Lapland until
1938, when the lddni of Lappi was created
out of the northern portion. Level along the
coast, the province rises in the east to forested
hills; the large Oulujarvi (lake) is situated in
its south-central part. Economic activities are
dominated by agriculture (mostly barley with
some oats), forestry, iron mining at Otan-
maki, cattle raising, and the manufacture of
wood products. Principal towns are Oulu (the
administrative capital), Kajaani, and Raahe.
Pop. (1986 est.) 431,981.

Oulu, Swedish ULEABORG, city, capital of
Oulun /ddni (Oulu province), west-central
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Finland, at the mouth of the Oulu River on
the Gulf of Bothnia. During the European
Middle Ages a trading post was located on the
site. In 1590 the prospering settlement was for-
tified, and town rights were granted in 1610.
The fortress was destroyed by an explosion
in 1793, and the city was almost completely
destroyed by fire in 1822; but it became one
of Finland’s major commercial centres in the
19th century. An important seaport, the city
specialized in the export of wood tar; the tar
depots and harbour facilities were destroyed,
however, during the Crimean War by the
British. During World War II, many sections
of the city were destroyed, and postwar build-
ing has modernized it considerably.

Oulu has been the seat of a bishopric since
1900, and its cathedral was built in 1830-32,
incorporating the remains of an earlier church
destroyed in 1822. The city is an important
educational centre, with a university (founded
1959), a summer university, and the district
hospital. The city’s industries include lumber,
flour, and cellulose mills, as well as shipyards,
fisheries, tanneries, and a foundry. The Meri
Rapids, on which the city is located, pro-
vide hydroelectric power and are also a major
tourist attraction. Oulu is connected by air,
rail, and sea to the rest of Finland. Pop. (1986
est.) mun., 97,297.

Oum el-Bouaghi, also called (after 1981)
OUM EL-BOUAGUL, formerly CANROBERT,
town, northeastern Algeria. The town is situ-
ated in the high plains of the Tell Atlas about
40 miles (65 km) southeast of Constantine
city. This extensive high-plains region receives
about 20 inches (500 mm) of rain annually,
and the town is a principal trading centre
for the wheat, barley, figs, and olives grown
nearby. The area was chosen to demonstrate
the autogestion (self-managed farms) advo-
cated by Ahmed Ben Bella in the first years of
Algerian independence from France, so that
workers could share in the management and
profits of the land. Salt marshes (chotts) pro-
vide seasonal grazing pastures for sheep. Pop.
(1987 prelim.) 44,199.

Oum er-Rbia, Wadi, chief river of central
Morocco, rising in the Moyen (Middle) Atlas
mountains and flowing generally westward for
345 miles (555 km) to the Atlantic Ocean
near Azemmour. Although not navigable, it
is a perennial, torrential river and a major
source of hydroelectric power and irrigation:
dams on the river include Afourer, Kasba Zi-
dania, Im Fout, Daourat, Sidi Said Maachou,
and Bine el-Ouidane (on the Wadi el-Abid).
The Tessaout and el-Abid, both of which join
the Oum er-Rbia from the south, are the
main tributaries. Agricultural products grown
in the river’s basin include citrus fruits, wheat,
grapes, cotton, and flax.

Oun Kham (b. 1811/16—d. Dec. 15, 1895),
ruler of the Lao principality of Luang Prabang
(1872-94), whose troubled reign ended with
the establishment of a French protectorate
over Laos.

From the 1870s northern Laos increasingly
was beset by invading bands of Chinese
(Ho, or Haw) freebooters and bandits, against
whom Oun Kham’s weak forces were power-
less. When he was unable to resist effectively
an attack on Luang Prabang in 1885, his
overlord, the king of Siam (Thailand), dis-
patched an army to defend the area, as well
as commissioners to run his state. When the
Siamese army left in 1887, the band of the
Tai pirate Deo Van Tri overwhelmed Luang
Prabang, and Oun Kham took refuge at Pak
Lay, near the Siamese border, with the assis-
tance of the French vice-consul Auguste Pavie
in Luang Prabang. Pavie quickly ingratiated
himself with Oun Kham, who felt that the

Frenchman had saved his life—a gesture that
was not forgotten.

His health in grave condition after his es-
cape, Oun Kham spent two years in Bangkok,
the Siamese capital. He was reinstalled as
sovereign in Luang Prabang in 1889 and
reigned until 1894, when he was replaced by
his son, Kham Suk, who reigned as King
Zakarine. Following the Franco-Siamese Con-
flict of 1893, Luang Prabang and the rest of
Laos was transferred by treaty from Siam to
France.

ounce, also called sSNow LEOPARD (Leo un-
cia), long-haired cat, family Felidae, grouped
with the lion, tiger, and others as one of the
big, or roaring, cats. The ounce inhabits the
mountains of central Asia and the Indian sub-
continent, ranging from an elevation of about
1,800 m (about 6,000 feet) in the winter to
about 5,500 m (18,000 feet) in the summer.
Its soft coat, consisting of a dense, insulating

Ounce (snow leopard)
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undercoat and a thick outercoat of hairs about
5 cm (2 inches) long, is pale grayish with dark
rosettes and a dark streak along the spine. The
underparts, on which the fur may be 10 cm
(4 inches) long, are uniformly whitish. The
ounce attains a length of about 2.1 m (7 feet)
including the 0.9-metre- (3-foot-) long tail; it
stands about 0.6 m (2 feet) high at the shoul-
der and weighs 23-41 kg (50-90 pounds). It
hunts at night and preys on various animals,
such as marmots, wild sheep, and domestic
livestock. Its litters of two to four young are
born after a gestation period of approximately
93 days.

The ounce has often been placed, with the
other big cats, in the genus Panthera. Because
of certain of its skeletal features, it has also
been separated by some authorities as the sole
member of the genus Uncia. The ounce is
listed as an endangered species in the Red
Data Book.

ounce, unit of weight in the avoirdupois sys-
tem, equal to Y16 pound (437'2 grains), and
in the troy and apothecaries’ systems, equal
to 480 grains, or Y12 pound. The avoirdupois
ounce is equal to 28.35 grams. As a unit of
volume, the fluid ounce is equal to Y16 of a
pint, or 29.57 millilitres, in the U.S. Custom-
ary System and to Y20 of a pint, or 28.41
millilitres, in the British Imperial System. As
a unit of weight, the ounce derives from the
Roman uncia (meaning “twelfth part”), which
was Y12 of a Roman foot. The standard or
physical embodiment of the Roman foot, a
copper bar, constituted the Roman pound
standard and was divided along its length into
12 equal parts, called unciae. Thus, uncia
designated both a unit of weight and one of
length and is the source of the modern terms
inch and ounce.

Oundle, market town, East Northampton-
shire district, county of Northamptonshire,
England, on the River Nene. The manor was
granted to the feudal landowner John, Earl of
Bedford, after the dissolution of the monaster-
ies under Henry VIII in the 1530s. The Church
of St. Peter, with its crocketed spire, has work
in Early English, Decorated, and Perpendicu-

lar styles. Oundle School, a well-known pub-
lic (independent, fee-paying) school for boys
founded in 1556 under the will of Sir William
Laxton, lord mayor of London, was granted a
royal charter in 1930. The school became fa-
mous under the headmastership (1892-1922)
of Frederick William Sanderson (g.v.). The
town itself, small and residential in character,
with buildings of local gray limestone, has a
twice-yearly fair. Pop. (1980) 3,283.

Ouolof (people): see Wolof.

Ouolof empire (West African history): see
Wolof empire.

Ouologuem, Yambo, pseudonym uTTO
RODOLPH (b. Aug. 22, 1940, Bandiagary,
Mopti region, French Sudan [now The Su-
dan]), Sudanese writer who was highly ac-
claimed for his first novel, Le Devoir de
violence (1968; Bound to Violence), which re-
ceived the Prix Renaudot. With this work,
QOuologuem became the first African writer to
receive a major French literary award.

Ouologuem was born to a ruling-class family
and attended local schools in addition to a
lycée in Bamako, Mali; he received degrees
in philosophy, literature, and English in Paris
in 1962. He also studied for his doctorate in
sociology in Paris.

His best-known work, Le Devoir de violence,
is an epic about a fictitious Sudanese empire,
in which hundreds of years of African history
are unfolded and in which three forces down
through the centuries are responsible for the
black man’s “slave mentality”—the ancient
African emperors, the Arabs, and finally, since
the mid-1800s, the European colonial adminis-
trators—reducing the black man to “négraille”
(a word coined by Ouologuem, meaning “nig-
ger rabble” in its translation). The work was
highly controversial, some critics claiming it
to be a new form of African literature, others
maintaining that it was highly derivative of
Graham Greene’s It’s a Battlefield (1934) and
of a work by André Schwarz-Bart, Le Dernier
des Justes (1959; The Last of the Just). Ouo-
loguem viewed the African’s lot as a legacy
of violence and, in modern times, as a duty
of violence toward white misconceptions of
blacks that impose on him a slave mentality
and character.

Ouologuem’s bitterness about white attitudes
also appears in some of his poems, and his
Lettre a la France négre (1969) attacks the
“noble” sentiments that have been expressed
by paternalistic French liberals about Africa.

Other works include Les Milles et un bibles
du sexe (1969; “The Thousand and One Bibles
of Sex”), published under his pseudonym,
Utto Rodolph. Ouologuem also coauthored
French-language textbooks for foreigners un-
der the title Terres du Soliel (1971; “Lands of
the Sun”).

Our Father, the Latin Pater Noster, the first
words of the Lord’s Prayer (g.v.).

Ourinhes, city, south-central Sio Paulo esta-
do (“state”), Brazil. It lies at 1,568 feet (478
m) above sea level along the Paranapanema
River, near the border of Parani state. Once
called Jacarézinho, the city was made the seat
of a municipality in 1948. Principal crops of
the region include coffee, alfalfa, cotton, rice,
and corn (maize). Industrial plants in Ou-
rinhos process agricultural products and also
manufacture liquor, metal goods, and ammu-
nition. The city is linked by railroad and high-
way to the state capital, Sdo Paulo, 220 miles
(350 km) east, and to neighbouring urban
centres in S30 Paulo and Parana states. It also
has an airfield. Pop. (1980 prelim.) 52,698.

Ouro Préto, city, southeastern Minas Gerais
estado (“state”), Brazil. It lies on the lower
slopes of the Serra do Oro Préto, a spur of the
Serra do Espinhago, at 3,481 feet (1,061 m)
above sea level, in the Doce River drainage
basin.



Within a decade of its founding in 1698 as
a mining settlement, Ouro Préto became the
centre of the greatest gold and silver rush in
the Americas to that date. It still resembled a
boom town when it was given city status in
1711 with the name Vila Rica. It was made
capital of the newly created Minas Gerais cap-
taincy in 1720. In 1823, after Brazil’s inde-
pendence was won from Portugal, Ouro Préto
was named capital of Minas Gerais province.
In 1897, however, because of transportation
difficulties the capital was transferred to Belo
Horizonte (40 mi [65 km] northwest), wors-
ening the economic decline that had already
begun in Ouro Préto. The opening of an Alcan
aluminum factory at nearby Saramenha in
1979 helped to revive the city’s economy. The
Universidade Federal de Ouro Préto (1969) is
located there. The city is linked to Belo Hori-
zonte by highway and railroad.

Ouro Préto lives largely in the past. In 1933
it was decreed a national monument and the
surrounding region a national park, so that
the city’s elaborate (mostly late 18th-century)
public buildings, churches, and houses might
be preserved or restored; they make the place
a veritable open-air museum. In the late
1970s a federally funded restoration project
was begun. The old colonial governor’s palace
houses a mining school (founded 1876) and a
museum that contains an outstanding collec-

The church of Nossa Senhora do Carmo overlooking
Ouro Préto, Braz.
John Lewis Stage—Photo Researchers

tion of minerals native to Brazil. The massive
colonial penitentiary contains the Museum of
the Inconfidéncia, dedicated to the history of
gold mining and culture in Minas Gerais. The
colonial theatre, restored in 1861-62, is the
oldest in Brazil. The city has many Baroque
churches. Religious architecture and sculpture
attained great perfection in the city under the
skillful hands of Antonio Francisco Lisboa,
better known as Aleijadinho (Little Cripple).
The church of Sdo Francisco de Assis and
the facade of the church of Nossa Senhora do
Carmo are his masterpieces. Pop. (1980 pre-
lim.) 27,821.

Ouroboros, emblematic serpent of ancient
Egypt and Greece represented with its tail in
its mouth continually devouring itself and be-
ing reborn from itself. A Gnostic and alchem-
ical symbol, Ouroboros expresses the unity of
all things, material and spiritual, which never
disappear but perpetually change form in an
eternal cycle of destruction and re-creation.

Crowned dragon as tail eater,
illustration from Eleazar’s Uraltes
Chymisches Werk, 1760

By courtesy of The Beinecke Rare Book and
Manuscript Library, Yale University

In the 19th century, a vision of Ouroboros
gave the German chemist Friedrich August
Kekule von Stradonitz the idea of linked car-
bon atoms forming the benzene ring.

Ouse, River, also called GREAT OUSE, river
in England, draining the East Midlands at the
Fens. It rises 5 mi (8 km) west of Brackley,
Northamptonshire, and flows past Bucking-
ham, Bedford, Huntington, and St. Ives to
Earith and thence via the Fens to The Wash,
a shallow inlet of the North Sea. For the first
100 mi it follows an irregular, meandering
course, its gradient falling from 20 ft per mi
(4 m per km) above Buckingham to 2 ft per
mi toward Earith. From Earith to its mouth,
a distance of 35 mi, the course is almost en-
tirely artificial, having been straightened and
having had its flow controlled by sluices. The
average gradient there is very slight. Parts of
the upper valley are followed by the Grand
Union Canal. Locks make the river naviga-
ble upstream to Bedford. Coarse fishing and
gravel extraction are important.

The river is sometimes called the Great Ouse
to distinguish it from other English rivers of
the same name in West Sussex and North
Yorkshire.

Ouse, River, river in north central England
draining the central Pennines (via its tribu-
taries) and the Vale of York. It is formed by
the confluence of the Swale and Ure rivers east
of Boroughbridge in central North Yorkshire
county. The Ouse flows generally southeast-
ward for 60 mi (99 km) through the city of
York and parish (town) of Selby to join the
River Aire (at the Humberside county bound-
ary) north of Goole. Nine miles east of Goole
the Ouse merges with the north-flowing River
Trent to form the River Humber (en route to
the North Sea). The average discharge of the
Ouse into the Humber is about 3,500 cu ft/
sec (100 cu m/sec). The lower Ouse is a major
transportation route for industrial products
and raw materials (including steel, coal, and
textiles); it is connected to the Aire and Calder
Navigation, one of England’s most important
inland waterway systems, that extends into the
heavily industrialized county of West York-
shire. Assorted crops including barley, wheat,
potatoes, and sugar beets are grown along its
adjacent plain.

Deep-shaft coalfields in the Ouse basin
emerged as the United Kingdom’s most im-
portant new source of coal in the late 1970s,
and as new mines opened in the early 1980s
north of Selby, the economic significance of
the Ouse as a transportation route increased.

13 Outardes River

ousel (bird): see ouzel.

Ousmane, Sembéne (b. Jan. 1, 1923, Ziguin-
chor-Casamance, Senegal), Senegalese writer
whose historical-political novels and work as a
film director since the mid-1960s earned him
an international reputation.

Ousmane spent his early years as a fisherman
on the Casamance coast. He studied at the
Ecole de Céramique at Marsassoum and then
moved to Dakar, where he found work as a
bricklayer, plumber, and apprentice mechanic
until he was drafted into the French Army
in 1939. In 1942, during World War II, he
joined the Free French forces and landed in
France for the first time in 1944. After demo-
bilization he remained in France, working as
a docker in Marseille, and became a militant
trade unionist.

Ousmane taught himself to read and write
in French and in 1956 published his first
novel, Le Docker noir (“The Black Docker”),
based on his experiences in Marseille. After a
spinal disorder forced him to give up physi-
cal labour, he made literature his livelihood.
Among the works that followed were O pays,
mon beau peuple! (1957, “O My Country,
My Beautiful People™), and Les Bouts de bois
de dieu (1960; God’s Bits of Wood, 1970),
which depicts the African workers’ railroad
strike to obtain decent wages and working
conditions in 1947-48, an early attempt to
combat the most flagrant abuses of colonial-
ism, and which was translated into several
languages; a volume of short stories entitled
Voltaique (1962), L’Harmattan (1964, publ.
in Présence Africaine; “The Storm”), and Xala
(1974; Eng. trans. 1976), which also provided
the subject of one of his best films. In about
1960 Ousmane became interested in motion
pictures, in an attempt to reach an African
popular audience, 80 percent of whom didn’t
know French or have access to books in any
language. After studying at the Moscow Film
School he returned to Africa, and made three
short subject films, all reflecting a strong so-
cial commitment, and in 1966 a feature film,
La Noire de. .. (Black Girl), the first ever
produced by an African filmmaker. It de-
picted the virtual enslavement of an illiterate
girl from Dakar employed as a servant by a
French family. The film won a major prize at
the 1967 Cannes Film Festival.

With Mandabi (“The Money Order”), a com-
edy of daily life and corruption in Dakar,
Ousmane in 1968 made the revolutionary de-
cision to film not in French but in the Wolof
language. All his subsequent films were in
Wolof. His masterpiece, Ceddo (1977; “Out-
siders”), an ambitious, panoramic account of
aspects of African religions, was banned in his
native Senegal.

A list of the abbreviations used
in the MICROPAEDIA will be found
at the end of this volume

Out Islands, the islands that make up The
Bahamas apart from New Providence Island.
Extending eastward off the Florida coast to
just north of Hispaniola are about 3,000 is-
lands and rocks, with a combined area of
about 4,000 sq mi (10,360 sq km). About 20
of the islands are permanently inhabited. Pop.
(1980) 74,068.

Outardes River, French RIVIERE AUX OUT-
ARDES, river in Cote-Nord (North Shore) re-
gion, east central Quebec province, Canada,
rising in the Otish Mountains and flowing
southward for 300 mi (480 km) through Lake
Plétipi to the St. Lawrence River, 18 mi
southwest of Baie-Comeau. Named after the
numerous wild geese for which it is famous,
the Outardes River, with its many rapids
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and falls, attracted hydroelectric development
in the 1930s and, in the 1960s, the Mani-
couagan-Outardes Project of Hydro-Quebec.

Outback, in Australia, any inland area re-
mote from large centres of population. Gen-
erally, the term is applied to semiarid inland
areas of eastern Australia and to the arid
centre of the Western Plateau and its semi-
arid northern plains (in Western Australia)
where bodies of water are scattered and fre-
quently dry. The Macdonnell, Musgrave, and
Petermann mountain ranges and four major
deserts, the Gibson, the Great Sandy, the
Great Victoria, and the Tanami, are situated
in this latter region. The term has been in
use since the 19th century and has many
compounds and derivatives, such as “back
of Bourke,” “back of beyond,” “back coun-
try,” and “backblocks.” Terms with similar
meaning include “the bush” and “never-never
land.” Since the mid-1870s, cattle have been
raised on the meagre vegetation of the far
north, and, beginning in the late 1800s, sheep
have been kept on large landholdings called
stations. This pastoral activity continues in
the Outback together with opal mining and oil
production. Stations provide basic economic
necessities in the Outback by shipping in
supplies from cities. The Royal Flying Doctor
Service provides medical assistance to people
in the Outback, and correspondence schools
of the air instruct pupils using two-way radio
equipment and television.

outcaste, in the Hindu caste system, an in-
dividual or group that has been thrown out
of caste, usually for some ritual offense. The
outcasting may be temporary or permanent.
In the 19th century, a Hindu faced excom-
munication for going abroad, where it was
presumed he would be forced to break caste
restrictions and, as a result, become polluted.
Such an offender would be reinstated upon
completion of the proper observances, usually
culminating in payment of a fine or giving a
feast for caste brethren.

To be permanently outcaste was more seri-
ous, as it deprived the offender both of a social
or economic support group and of a marriage
partner. Offspring of certain intercaste unions
(traditionally the union of a Brahman mother
and a Sudra father) were considered outcastes.
Outcastes might be adopted into an existing
caste of low status or form a new caste. Be-
cause of their precarious economic position,
outcastes frequently were forced to take on
polluting jobs no one else wanted to do; thus
they became not only outcastes but untouch-
ables.

Some tribal groups in and around India and
all foreigners were automatically perceived as
avarna (“casteless,” or “out of caste”).

Outcault, Richard Felton (b. Jan. 14, 1863,
Lancaster, Ohio, U.S.—d. Sept. 25, 1928,
Flushing, N.Y.), American cartoonist and cre-
ator of the “Yellow Kid,” a comic cartoon
series that was influential in the development
of the comic strip.

Outcault studied art in Cincinnati, Ohio, and
in Paris and later contributed to Judge and
Life, humour magazines that had begun pub-
lication in the early 1880s. By 1885 he was
drawing comic cartoons based on life in the
slums for the rejuvenated New York World,
purchased by Joseph Pulitzer in 1883. Out-
cault’s drawing of an urchin wearing a night-
shirt was selected for a colour-production test
conducted by the World on Feb. 16, 1896.
The bright yellow-clad figure attracted such
wide attention that the urchin was named the
“Yellow Kid.” Almost from the first, slangy
messages appeared on the nightshirt. Outcault
was hired away from the World later that year
by William Randolph Hearst, owner of The

New York Journal. Pulitzer outbid Hearst, and
then Hearst outbid Pulitzer, at which point
Pulitzer gave up and hired George Luks to
draw the “Yellow Kid.” The press war and
the shenanigans over Outcault’s services re-
sulted in the expression “yellow journalism”
for sensational and unscrupulous publishing.
The success of the “Yellow Kid” led to the
introduction of many other comics.

In 1897 Outcault left the Journal for The
New York Herald, where in 1902 he created
“Buster Brown,” his second important car-
toon character. Neat and prissy in appearance,
Buster was a mischief-maker who carried out
his pranks in a genteel setting far removed
from the tough, vigorous slum of the “Yellow
Kid.” The strip is remembered chiefly for the
subsequent use of the name Buster Brown in
advertising a wide range of products.

Outer Banks, also called THE BANKS, chain
of islands extending southward for 175 miles
(282 km) along the coast of North Carolina,
U.S., from Back Bay, Va., to Cape Lookout,
N.C. Generally covered with sand dunes, the
islands range from a few feet to more than
100 feet (160 m) in height. They are inhabited
by some fishermen and farmers, and the area
attracts bird hunters and sports fishermen.
The Atlantic Intracoastal Waterway threads its
way between Outer Banks and the mainland.
The Banks are full of shipwrecks and pirate
lore and have several historical sites, notably
Roanoke Island (g.v.), where an unsuccessful
English colony was established in 1585, and
Kitty Hawk, where the Wright brothers made
the first powered airplane flight.

Outer Hebrides, islands off the northwest-
ern coast of Scotland, administered as the
Western Isles Area, one of the three Islands
areas of Scotland. As their name suggests,
the Outer Hebrides lie farther away from the
Scottish mainland than do the islands of the
Inner Hebrides. The Outer Hebrides stretch
130 miles (210 km) from Lewis Island in
the north to Barra Head Island in the south.
They are separated from the Inner Hebrides
in the north by the North Minch and Little
Minch channels and in the south by the Sea
of the Hebrides. The Outer Hebrides lie in
a crescent about 40 miles (65 km) from the
Scottish mainland. The largest islands of the
Outer Hebrides are Lewis, Harris, North Uist,
Benbecula, South Uist, and Barra. About 40
miles (65 km) northwest of the main chain is
the island of St. Kilda.

Many of the islands in the Outer Hebrides
are uninhabited, and almost all of the popu-
lation lives on Lewis and Harris. There has
been considerable depopulation of the islands
in the 20th century, primarily because of the
lack of economic opportunities. The islands
are one of the few areas in Scotland where
Scottish Gaelic is still spoken as the everyday
language.

Wildlife is abundant in the Outer Hebrides.
The more isolated islands contain large seabird
populations, including gannets, fulmars, and
puffins. Red deer is found on the northern
islands, a primitive wild sheep is native to
Soay Island, and the Atlantic gray seal in-
habits many coastal areas. The vegetation of
the islands consists mostly of grassland and
tundralike herbage, with peat bogs frequently
found in the poorly drained lowlands. The
islands’ barren and rock-strewn eastern coasts
contrast sharply with the white sand beaches
backed by grassy plains (the machair) found
along the western coasts. Trees are few, and for
the most part the scenery is open and bleak.
The harsh environment and scanty, poor soil
limit cultivation to hardy fodder crops, pota-
toes, and a few vegetables.

Crofting (tenant farming) is the traditional
mainstay of the economy and is still widely
practiced. The typical croft is just a few acres
with a handful of sheep, a cow, and enough
crops to supplement the diet and provide a

small income. Peat is cut in the extensive
moors of the islands’ interior and is used to
heat the crofters’ homes. The islands are also
known for their high-quality Harris tweed,
which is traditionally woven on handlooms
by the crofters at home. Fishing is also impor-
tant, though it has declined since the heyday
of herring fishing during the early part of the
century.

The Outer Hebrides have been inhabited for
at least 4,000 years, and prehistoric remains
are numerous, including the fine Megalithic
stone circle at Callanish (Lewis). Equal in
importance to Stonehenge, the Callanish me-
galiths are aligned to make a rough Celtic
cross 405 feet (123 m) north to south and 140
feet (43 m) east to west. Several smaller stone
circles in the area align with Callanish.

Stornoway on Lewis is the chief town and
administrative centre of the islands. It has a
good natural harbour and contains ship re-
pair facilities and a construction yard for the
nearby offshore oil industry.

Outer Himalayas (Central Asia): see Siwalik
Hills.

Outer Mongolia: see Mongolia.

Outer Space Treaty, formally TREATY ON
PRINCIPLES GOVERNING THE ACTIVITIES OF
STATES IN THE EXPLORATION AND USE OF
OUTER SPACE, INCLUDING THE MOON AND
OTHER CELESTIAL BODIES (1967), interna-
tional treaty binding the parties to use outer
space only for peaceful purposes. In June
1966 the United States and the Soviet Union
submitted draft treaties on the uses of space
to the United Nations. These were reconciled
during several months of negotiation in the
Legal Subcommittee of the UN Committee
on the Peaceful Uses of Outer Space, and
the resulting document was endorsed by the
UN General Assembly on Dec. 19, 1966, and
opened for signature on Jan. 27, 1967. The
treaty came into force on Oct. 10, 1967, after
being ratified by the United States, the So-
viet Union, the United Kingdom, and several
other countries.

Under the terms of the treaty, the parties are
prohibited from placing nuclear arms or other
weapons of mass destruction in orbit, on the
Moon, or on other bodies in space. Nations
cannot claim sovereignty over the Moon or
other celestial bodies. Nations are responsible
for their activities in space, are liable for any
damage caused by objects launched into space
from their territory, and are bound to assist
astronauts in distress. Their space installations
and vehicles shall be open, on a reciprocal
basis, to representatives of other countries,
and all parties agree to conduct outer-space
activities openly and in accordance with inter-
national law.

Outjo, town, northwestern Namibia. The
town is situated on a cluster of low hills at an
elevation of 4,135 feet (1,260 m). It lies within
an arid region that has accessible underground
water supplies, and it has the character of a
frontier outpost.

Thomas Lambert, the first European settler,
arrived there in 1880, and German colonial
authorities established a military post at Outjo
in 1895. It became a municipality in 1944.
The town is a trading centre for the surround-
ing ranching and stock-raising area, and the
local industries for the most part produce meat
and dairy products and Karakul lambs’ wool.
A branch railway from Otjiwarongo, 29 miles
(47 km) to the southeast, terminates at Outjo.
Repeated raids by Owambo (Ovambo) guerril-
las of the South West Africa People’s Organi-
zation (SWAPO), an Owambo (Ovamboland)
and southern Angola-based group demanding
South African troop withdrawal from what
was then South West Africa/Namibia, plagued
ranchers of Outjo and the surrounding area
in the late 1970s and ’80s. Pop. (1983 est.)
4,380.



outlawry, act of putting a person beyond the
protection of the law for his refusal to become
amenable to the court having legal jurisdiction.
In the past, this deprivation of legal benefits
was invoked when a defendant or person was
in civil or criminal contempt of court, and,
in cases of alleged treason or the commission
of a felony (referred to as major outlawry), it
amounted to a conviction as well as an extinc-
tion of civil rights. In England, on proof of
the mere fact of major outlawry, the offender
was sentenced to death and was often killed
on sight or during the effort to arrest him.
Conviction for major outlawry also effected
the immediate forfeiture of all property and
possessions to the crown and prevented the
receipt of any property. In civil proceedings
outlawry was formally abolished in England
in 1879. Under English law outlawry can now
be invoked only for one accused of criminal
charges.

In other countries outlawry in civil actions
was virtually unknown, but manifestations of
it, ranging from informal social ostracism to
formal statutory proscription, were used as a
criminal sanction. Conviction did not always
result in sentence of death, but often the pun-
ishment involved transportation or exile for
the offender, thereby completely stripping him
of the benefits of his native land.

Some societies practiced a social form of out-
lawry on people not even accused of an offense
but characterized by some manner of physical
or mental abnormality. In India, for example,
persons affected with leprosy were placed un-
der ban and disability and driven from their
communities to live in leper colonies, without
the ordinary benefits of society.

Outram, Sir James, 1ST BARONET (b. Jan.
29, 1803, near Butterley, Derbyshire, Eng.—
d. March 11, 1863, Pau, Fr.), English general
and Indian political officer known, because of
his reputation for chivalry, as “the Bayard of
India” (after the 16th-century French soldier
Pierre Terrail, seigneur de Bayard).

He was educated at Marischal College, Ab-
erdeen, and went to Bombay as a cadet in
1819. After serving with distinction in the
early stages of the First Afghan War (1839-
42), he was appointed political agent in Sind.
Though dismissed on the appointment to Sind
of Sir Charles Napier, he persuaded the inde-
pendent chieftains of Sind to accept a harsh
new treaty. According to its terms his prize
money amounted to 30,000 rupees, which he
gave to charitable institutions in India be-
cause he considered the war unjust. He served
as resident at Baroda and Lucknow, where
he carried out the annexation of the state of
Oudh in 1856. He successfully commanded
an expedition against Persia in 1857 and was
created lieutenant general.

At the outbreak of the Indian Mutiny of
1857 he was recalled from Persia, given com-
mand of two divisions, and resumed his com-
missionership of Oudh. During the mutiny he
was appointed to succeed Sir Henry Havelock

Outram, oil painting by Thomas
Brigstocke, c¢. 1863; in the National
Portrait Gallery, London

By courtesy of the National Portrait Gallery, London

at Cawnpore (Kanpur), but instead he mag-
nanimously asked to serve under Havelock
during the first siege of that city. In 1858 he
was awarded a baronetcy and appointed mil-
itary member of the governor-general’s coun-
cil. In 1860 he returned to England. Outram
is buried in Westminster Abbey, and a full-
length bronze figure of him stands on the
Thames Embankment near Charing Cross,
London.

Outremeuse, Jean d’ (b. 13387—d. 1399?),
French author of two romanticized but fasci-
nating historical works. The first, La Geste de
Liege, is a leisurely account, partly in prose,
partly in verse, of the mythical history of
his native city. Ly Myreur des Histors (“The
Mirror of History™) is even more ambitious,
purporting to be a history of the world from
the Flood up to the 14th century.

D’Outremeuse was no accurate historian, but
his fictionalized accounts of the past offer in-
sights into the workings of a medieval mind.
It is also possible to discover, amidst a great
deal of pure invention, unique evidence about
the author’s time and especially about litera-
ture in his age.

Outremont, city, Montréal region, southern
Quebec province, Canada. It lies in the centre
of Montreal Island, adjoining Montreal city.
Originally called Cote-Sainte-Catherine, it was
renamed in 1875 for its location in relation
to Montreal—on the far side of Mont-Royal.
The city, a part of the Montreal Metropolitan
Corporation, is now primarily a high-density

-residential suburb. Inc. town, 1895; city, 1915.

Pop. (1981) 24,338.

Consult the INDEX first

outwash, deposit of sand and gravel carried
by running water from the melting ice of a
glacier and laid down in stratified deposits.
An outwash may attain a thickness of 100 m
(328 feet) at the edge of a glacier, although
the thickness is usually much less; it may also
extend many kilometres in length. For ex-
ample, outwash deposits from the Wisconsin
Glaciation can be traced to the mouth of the
Mississippi River, 1,120 km (700 miles) from
the nearest glacial terminus.

The sheet of outwash may be pitted with
undrained kettles or dissected by postglacial
streams. Outwash plains are commonly cross-
bedded with units of alternating grain size.
The ordinarily gentle slope causes the larger
material to be dropped nearest the glacier,
while the smaller grain sizes are spread over
greater distances. Striated pebbles are uncom-
mon because the striations are worn away
during transport. Outwashes are the largest of
the fluvioglacial deposits and provide a con-
siderable source of windblown material. When
confined within valley walls, the outwash de-
posit is known as a valley train.

Ouvéa Island, also called UVEA, or UEA, Is-
LAND, French ILE OUVEA, Or UVEA, Or UEA,
northernmost of the Loyalty Islands, an island
group within the French overseas territory of
New Caledonia, southwestern Pacific Ocean.
Ouvéa is a crescent-shaped atoll, 30 miles (50
km) long and 4'2 miles (7 km) wide, with a
total area of 51 square miles (132 square km).
The most fertile of the group, it is wooded
and exports copra. Faiaué (Fayaoué), on the
southeast coast, is the chief village and admin-
istrative centre. Several tourist facilities lie on
the 20-mile (32-kilometre) beach that borders
the large lagoon. Both a Samoan and a Vanu-
atan language are used. Pop. (1983) 2,772.

Ouvrier, Albert 1’: see Albert I’Ouvrier.
Ouyang Xiu (Chinese poet): see Ou-yang
Hsiu.

ouzel, also spelled OUSEL, also called RING-
OUZEL (Turdus torquatus), thrush species,
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family Turdidae (order Passeriformes), char-
acterized by a white crescent on the breast.
A blackish bird, 24 cm (9'% inches) long, it
breeds locally in uplands from Great Britain
and Norway to the Middle East. The name
ouzel was formerly applied to a closely related

[ SRR
Ring-ouzel (Turdus torquatus)
Drawing by John P. O'Neill

European blackbird (7. merula, see black-
bird). For a related bird in Mexico, sometimes
called black ouzel, see robin. The dipper (g.v.)
is often called water ouzel.

ova (female cells): see ovum.
Ovambo (people): see Ambo.

Ovamboland (South West Africa/Namibia):
see Owambo.

Ovando, Nicolas de (b. c. 1451, Brozas,
Castile [now in Spain]—d. ¢. 1511), Spanish
military leader and first royal governor of the
West Indies. He was the first to apply the
encomienda system of Indian forced labour,
which became widespread in Spanish Amer-
ica, and he founded a stable Spanish commu-
nity in Santo Domingo that became a base
and model for later settlement.

The son of a noble family, he grew up close
to the court of Ferdinand and Isabella and was
among the companions of the heir apparent to
the throne. As a knight of the military Order
of Alcantara, Ovando assisted in reforming
the order, and as a reward for his services he
was chosen to replace Francisco de Bobadilla
as governor of the Spanish colonies in the
West Indies. He arrived in Santo Domingo in
1502 with more than 2,000 colonists and the
largest fleet that had ever sailed to the New
World.

The natives of Santo Domingo, however,
were reluctant to work for the Spanish
colonists, and Ovando, with royal author-
ity, established the paternalistic encomienda
system. Intended to offer the Indians food
and security in exchange for their labour, it
quickly became a means for simple and brutal
exploitation. Perhaps fearing him as a rival,
Ovando let Christopher Columbus linger for
a year without help in Jamaica, where the ex-
plorer had run aground on his fourth voyage
to America. On learning of Ovando’s harsh
treatment of the Indians, the authorities in
Spain recalled him in 1509. He returned to
Spain, where he wrote his memoirs and pub-
lished a map of Santo Domingo.

ovary, in botany, enlarged basal portion of
the pistil, the female organ of a flower. The
ovary contains ovules, which develop into
seeds upon fertilization. It will mature into a
fruit, either dry and parchmentlike or fleshy,
enclosing the seeds.
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A simple or unicarpellate ovary is formed
from a single carpel, an evolutionarily modi-
fied leaf. It has one chamber (locule), within
which are the ovules. A multicarpellate ovary
consists of more than one carpel and may
have one or more locules.

Ovary position is a useful feature in classi-
fication. An ovary attached to the receptacle
above the attachment of other floral parts is
‘termed superior; when it lies below the attach-
ment of other floral parts, it is inferior. See
also flower.

ovary, in zoology, female reproductive organ
in which sex cells (eggs or ova) are produced.
The usually paired ovaries of female verte-
brates produce both the sex cells and the hor-
mones necessary for reproduction. In some
invertebrate groups such as coelenterates, for-
mation of ovaries is associated with the sea-
sons. Many invertebrates have both ovaries
and testes in one animal, and some species
undergo sex reversal. See also egg; gonad.

In humans, ovaries of the newborn and
young child are a mass of elongated tissue;
as the female reaches adolescence, the ovaries
gradually enlarge and change their shape.
The adult ovaries are almond-shaped and are
about 4 centimetres (1.6 inches) long, 2 cen-
timetres (0.8 inch) wide, and 1.5 centimetres
(0.6 inch) thick; the two ovaries weigh from
4 to 8 grams (0.15 to 0.3 ounce). The ovaries
are attached to the uterus and the fallopian
tubes by several ligaments. The surfaces of the
ovaries are usually uneven and have areas of
scar tissue. Hollow balls of cells—follicles—
containing immature egg cells are present in
the ovaries at birth; there are usually 150,000
to 500,000 follicles at this time. When the
female reaches adolescence and young adult-
hood, the number has been reduced to only
about 34,000. As a woman ages, the folli-
cles gradually diminish in number until, at
menopause and the cessation of reproductive
powers, the few remaining follicles degenerate.
During the active child-bearing years, nor-
mally between the ages 13 and 50, only 300
to 400 of the follicles undergo maturation. In
about every four weeks of the active reproduc-
tive years, one follicle from only one of the
two ovaries matures; the egg inside the follicle
is extruded from the ovary into the rest of the
reproductive tract for fertilization. If the egg
is not fertilized by the male sperm, it passes
from the body during the process of menstru-
ation (g.v.).

The ovaries also function as endocrine glands
by secreting two hormones, estrogen and
progesterone, into the bloodstream. Estrogen,
which is secreted by the ovarian follicle, con-
trols the development of the secondary sex
characteristics such as enlargement of the
breasts, growth of pubic hair, and the increased
amount of fat on the hips and buttocks; estro-
gen also stimulates growth of the uterine lining
during the menstrual cycle. Progesterone is
secreted from the cells of the corpus luteum,
a body that develops at the site of the mature
follicle upon release of the egg. Progesterone
helps the fertilized egg to secure itself to the
uterus and to develop into an embryo.

The centre of the ovary, called the medulla,
is a core of connective tissue consisting of
blood vessels, lymphatic ducts, and nerve fi-
bres. The thick layer covering the medulla is
the cortex, which contains the follicles and
ova. As a follicle matures, it enlarges and mi-
grates to the surface of the ovary. When an egg
is discharged from a follicle, blood and yellow
cells move into the empty follicular cavity to
fill it; this tissue becomes the corpus luteum.
If the egg is fertilized, the corpus luteum re-
mains until the end of pregnancy; during this
time the corpus luteum secretes progesterone.
If the ovum is not fertilized, the corpus lu-

teum becomes a whitish scar mass, known
as corpus albicans, which, usually, eventually
disappears.

After menopause, the ovaries shrink in size
and usually consist of old fibrous tissue. The
production of estrogen drops considerably but
does not totally cease. See also ovulation.

For a depiction of the ovaries in human
anatomy, shown in relation to other parts of
the body, see the colour Trans-Vision in the
PROPAEDIA: Part Four, Section 421.

ovenbird, any of several species of small birds,
named for building a domed nest with a side
entrance, especially Seiurus aurocapillus, a
wood warbler (family Parulidae, order Passer-
iformes) of North America east of the Rock-
ies; it winters south to Colombia. Brownish-
olive above, with a streaked breast, white eye

Ovenbird (Seiurus aurocapillus)
Jack Dermid

ring, and black-edged orange crown, the bird
looks like a small thrush. Its song, “tee-cher,”
is repeated with increasing intensity in dank
woods. The ovenbird walks, unlike most other
wood warblers, which hop. Its nest is a dome
of grass placed on the ground.

The term ovenbird is also used broadly for
members of the tropical American family
Furnariidae (g.v.) and especially for mem-
bers of the genus Furnarius (also known by
the Spanish name hornero, meaning “bak-
er”). They are 15-20 centimetres (6-8 inches)
long, reddish brown, and thrushlike, common
in open country throughout most of South
America. On a branch, post, or roof ledge, the
hornero builds an ovenlike nest of mud and
grass, about 30 cm high, with an enclosed nest
chamber.

over-the-counter market, trading in stocks
and bonds that does not take place on stock
exchanges; such trading is most significant in
the United States, where requirements for list-
ing stocks on the exchanges are quite strict.
It is often called the “off-board market,” and
sometimes the “unlisted market,” though the
latter term is misleading because some secu-
rities so traded are listed on an exchange.
Over-the-counter trading is most often ac-
complished by telephone, telegraph, or leased
private wire.

In this market, dealers frequently buy and
sell for their own account and usually spe-
cialize in certain issues. Schedules of fees for
buying and selling securities are not fixed, and
dealers derive their profits from the markup
of their selling price over the price they paid.
The investor may buy directly from a dealer
willing to sell stocks or bonds that he owns or
with a broker who will search the market for
the best price.

Bonds of the U.S. government (“treasuries”),
as well as many other bond issues and
preferred-stock issues, are listed on the New
York Stock Exchange but have their chief
market over-the-counter. Other U.S. govern-

ment obligations, as well as state and munic-
ipal bonds, are traded over-the-counter exclu-
sively.

A third market has developed because of
the increased importance of institutional in-
vestors, such as the mutual funds, who deal in
large blocks of stock. Trading is done in shares
listed on the exchanges but takes place over-
the-counter; this permits large-quantity dis-
counts not possible on the exchanges, where
brokerage fees are fixed.

Much of the regulation of the over-the-
counter market is effected through the Na-
tional Association of Securities Dealers, Inc.,
created in 1939 by an act of Congress to es-
tablish rules of conduct and protect members
and investors from abuses. Although retail
prices of over-the-counter transactions are not
publicly reported, the NAsSD began publishing
interdealer prices for the issues on its national
list in February 1965.

Overami (king of Benin): see Ovonramwen.

Overbeck, Johann Friedrich (b. July 3,
1789, Imperial Free City of Liibeck—d. Nov.
12, 1869, Rome), Romantic painter of Chris-
tian religious subjects, who was leader of
a group of German artists known as the
Nazarenes, or Lucas Brotherhood (Lukas-
bund).

In 1806 Overbeck entered the Academy of
Vienna, where, disappointed in the academic
approach to teaching, he and Franz Pforr in
1809 founded the Lucas Brotherhood. They
sought to revive the medieval artists’ guilds
and to renew the arts through Christian faith
(in 1813 Overbeck joined the Roman Catholic
Church). For artistic inspiration they turned
to Albrecht Diirer and to Italian Renaissance
art, particularly the works of Perugino and
early Raphael.

In 1810 the Lucas Brotherhood went to
Rome. Their style was characterized by precise
outlines; clear, bright colours; and an empha-
sis on Christian symbolism. Communally, the

“Italia and Germania,” by Johann Friedrich Overbeck,
1811-28; in the Neue Pinakothek, Munich

By courtesy of the Neue Pinakothek, Munich

brotherhood executed the frescoes of “Joseph
Sold by His Brethren” at the Casa Bartholdy
(1816) and the interior pavilion (1817-29) at
the Villa Massimo in Rome. In the Portiun-
cula Chapel at Assisi, Overbeck painted “Rose
Miracle of St. Francis” (1829), usually consid-
ered his major work.

As he advanced in years, Overbeck’s painting
became pallid and stereotyped. Yet these late
works greatly influenced Christian devotional
art of the 19th century and the paintings of
the Pre-Raphaelite Brotherhood. His more vi-
tal early pictures and drawings, however, were
rediscovered and appreciated early in the 20th
century.

Overbury, Sir Thomas (baptized June
18, 1581, Compton Scorpion, Warwickshire,
Eng.—d. Sept. 15, 1613, London), English
poet and essayist, victim of an infamous in-
trigue at the court of James I. His poem A4



Wife, which pictured the virtues that a young
man should demand of a woman, played a
large role in the events that precipitated his
murder.

Overbury was educated at Oxford and en-
tered the Middle Temple, London, in 1598.

Overbury, detail of an oil painting by Cornelius
Johnson, 1613; in the Bodleian Library, Oxford

By courtesy of the curators of the Bodleian Library, Oxford

Having traveled in the Low Countries, in

1606 he became secretary and close adviser
to Robert Carr, the king’s favourite who was
to become earl of Somerset. Overbury was
knighted in 1608, and Carr became Viscount
Rochester in 1611.

In 1611 Rochester became enamoured of
Frances Howard, wife of the Earl of Es-
sex. Lady Essex soon secured a divorce from
her husband with the intention of marrying
Rochester. Overbury feared that Rochester’s
prospective marriage would reduce his own in-
fluence over Rochester, however, and he tried
strongly to dissuade the latter from marry-
ing her. Overbury also circulated manuscript
copies of A Wife at court, where the poem
was interpreted as an indirect attack on Lady
Essex. This incurred the displeasure of the
king and enabled Lady Essex’ powerful rel-
atives to have Overbury imprisoned in the
Tower. Rochester acceded to Overbury’s im-
prisonment only until he could marry Lady
Essex, but she herself was evidently deter-
mined to have Overbury murdered there. She
secretly arranged to have him slowly poisoned
to death, which he was.

Three months after Overbury died, Roches-
ter, now Earl of Somerset, married Lady Es-
sex. Two years passed before public suspicions
were aroused over what had taken place, but
then investigations were undertaken and the
participants in Overbury’s murder were put
on trial. Four accomplices in the murder were
convicted and executed; the Earl and Count-
ess of Somerset were also convicted but were
pardoned by the king.

Overbury’s A Wife was published in 1614
and went through several editions within a
year because of the publicity aroused by Over-
bury’s victimization. Its real literary value lies
in the Characters, ultimately 82, that were
added to the second and subsequent editions.
These prose portraits of Jacobean types, drawn
with wit and satire, give a vivid picture of
contemporary society and are important as a
step in the development of the essay. A few
were by Overbury, but most were contributed
by John Webster, Thomas Dekker, and John
Donne.

Overijssel, provincie (province), northeastern
Netherlands, extending northward “beyond
the 1Jssel,” a distributary of the Rhine, from
the provinces of Gelderland to Drenthe and
Friesland and lying between Germany (east)
and Flevoland Province (west). Drained by
the IJssel, Vecht, Zwarte Water, and Regge
rivers and the Twente, Overijssel, and nu-
merous smaller canals, it occupies an area
of 1,289 square miles (3,339 square km). Its
capital is Zwolle. First known as the lordship

of Oversticht, a part of the secular domain of
the bishops of Utrecht, it was sold to Charles
V in 1527 and was incorporated in the Dutch
dominions of the Habsburgs. Overijssel was
one of the seven original United Provinces
of the Netherlands. In medieval times its
Hanseatic towns—Kampen, Deventer, and
Zwolle—were among the most important in
the Netherlands, until the ascendancy of Am-
sterdam c. 1500.

Most of Overijssel is a varied glaciated delta
with sandy soil and low hills that were orig-
inally covered with heath, patches of wood-
land, and moist swampy meadows. High-peat
regions once extended to the northeast. The
largely coastal area north of Zwolle consists of
low peat, partly covered with clay. This north-
western part is primarily pasture, supporting
cattle and dairying; in the sand regions there
is dairying as well as mixed farming. The cen-
tral Salland district has orchards.

The province has become highly industri-
alized. The Twente district in the southeast,
where cotton spinning, weaving, and bleaching
came into prominence in the 19th century, is
one of the principal centres of the Dutch tex-
tile industry. The main centres are Enschede,
Almelo, Hengelo, and Oldenzaal. Other im-
portant industrial centres are Deventer, Kam-
pen, and Zwolle. There are two national parks
(1934; 1957) in the northwest, preserving peat
bogs and marsh plants and providing sanctu-
aries for waterfowl. Pop. (1986 est.) 998,751.

Overland, Arnulf (b. April 27, 1889, Kris-
tiansand, Nor.—d. March 25, 1968, Oslo),
Norwegian poet and Socialist whose poems
helped inspire the Norwegian resistance move-
ment during the German occupation in World
War II.

He studied philology briefly at King Freder-
ick’s University. His first book of poems, Den
ensomme fest (1911; “The Lonely Feast™), was

@verland

By courtesy of the Norwegian Information Service,
New York

immediately acclaimed for its style, its clarity,
and its economy. All his life Gverland was an
uncompromising defender of the oppressed,
but not until after World War I, in his Brad og
vin (1919; “Bread and Wine”), did he develop
a radical opposition to bourgeois society and
to Christianity and recognize a need to make
his poetry into a social weapon. His poems of
the 1930s were intended to alert Norwegians
to the danger of Fascism and Nazism. The
best-known of these is “Du ma ikke sove!”
(1937; You Must Not Sleep!). The poems that
he directed against the Nazi occupation and
that he wrote and distributed secretly in 1940
led to a four-year imprisonment in a German
concentration camp. When he was liberated
in May 1945, the Norwegian government pre-
sented him with the old home of the great
national poet, Henrik Wergeland, as an ex-
pression of gratitude.

Overland Mail: see Southern Overland Mail
Company.

Overland Park, city, Johnson County, north-
eastern Kansas, U.S. It is a southern suburb
of Kansas City, near the Missouri border. Set-
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tled in 1906, it lies on the old Santa Fe Trail
and was laid out as a stop on an interurban
railway from Kansas City to Olathe; later it
was the home of the first aviation school in
the western United States. The city is now
mainly residential and is the site of Johnson
County Community College (1967). Inc. city,
1960. Pop. (1985 est.) 85,515.

Overlord, Operation: see Normandy Inva-
s10n.

Overseas Surveys, Directorate of, survey-
ing, mapping, and aerial photography agency
of the Overseas Development Administration
(ODA) of the United Kingdom, founded in
1946 to provide advice to the ODA and for-
eign governments and organizations on tech-
nical matters concerning all aspects of survey-
ing and mapping. The maps are produced by
modern aerial photography and photogram-
metric methods. Aerial photography missions
are flown mainly by air survey companies of
the United Kingdom, and directorate survey-
ors are sent overseas to establish horizontal
and vertical ground control for the photog-
raphy. Survey control is permanently marked
and coordinated so that the surveys may form
the basis for future work. After maps are com-
piled from the aerial photography, plots of the
maps are checked and annotated by the local
survey department. Final maps are drawn at
directorate headquarters and printed by the
Ordinance Survey of Great Britain. The direc-
torate’s technical libraries provide facilities for
consultation of survey data and maps of the
countries in which the directorate has worked.
The directorate also disseminates information
on new techniques and equipment in the fields
of surveying, photogrammetry, and cartogra-
phy.

Overton, Richard (fl. 1631-64), English
pamphleteer and a Leveler leader during the
English Civil Wars and Commonwealth.

The details of Overton’s early life are obscure,
though he probably lived in Holland and
studied at Queens’ College, Cambridge, before
becoming a professional actor and playwright
in Southwark. In 1640 he became a political
activist, writing some 50 tracts attacking the
Church of England, monopolies, the Earl of
Strafford (Charles I's controversial adviser),
and civil law. In Man’s Mortality (1643), he
argued that the soul as well as the body dies
and must be resurrected. His tracts of 1645-
46, published under the pseudonym Martin
Marpriest, castigated the Presbyterians and
the Westminster Assembly of Divines for their
intolerance. In a series of 40 tracts published
between 1645 and 1649 and 20 editorials in
the Leveler newspaper, The Moderate (1648-
49), he enunciated his radical political theory,
with its key ideas of popular sovereignty, the
equality of all men under natural law, repub-
lican government, and the social contract as
the foundation of government and society. He
also demanded major social and legal reforms,
including the abolition of mandatory tithes,
the return of enclosed lands to communal use,
and university reform.

Within the Leveler movement, of which he
was a key leader, Overton worked as a the-
orist, a journalist, and a political organizer.
He was especially effective with the use of
mass petitions espousing the Leveler cause.
For his efforts he was imprisoned in Newgate
(1646-47) and the Tower of London (1649).
By the time of his release in November 1649,
the government had suppressed the Leveler
movement, but in 1654 Overton was still try-
ing to create an alliance of Levelers, army
republicans, and Royalists to topple Oliver
Cromwell. Although Overton had to flee to
the Continent, he was back and plotting again
by 1656. He apparently continued to support
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republican causes into the early 1660s, after
which nothing is known of him. His career
is recounted in M. Gimelfarb-Brack, Richard
Overton (1980).

overtone, faint tone sounding above the fun-
damental tone when a string or air column vi-
brates as a whole, producing the fundamental
(first partial, or first harmonic); if it vibrates in
sections, it produces overtones (upper partials,
or harmonics). The listener normally hears the
fundamental pitch clearly; with concentration
he can hear the faint overtones.’

Harmonics are a series of overtones result-
ing when the partial vibrations are of equal
sections (e.g., halves, thirds, fourths). As the
vibrating sections become smaller, the har-
monics are higher in pitch and successively
closer together. The frequencies of the upper
harmonics form simple ratios with the fre-
quency of the first harmonic, or fundamental
(e.g., 2:1, 3:1, 4:1).

Some musical instruments—among them
those whose sounds result from the vibration
of metal, wood, or stone bars; of cylinders; of
plates (e.g., cymbals, bells, marimbas); or of
membranes (drums)—produce nonharmonic
overtones, or partials—that is, tones the fre-
quencies of which (and, therefore, the pitches
of which) lie outside the harmonic series.
Musical timbre, or tone colour, is greatly af-
fected by the particular overtones favoured by
a given instrument. Thus, the clarinet owes
much of its mellow sound to lower overtones,
as opposed to the more nasal oboe, which
lacks them. See also combination tone.

overture, musical composition, usually the

rchestral introduction to a musical work (of-
ten dramatic), but also an independent instru-
mental work. Early operas opened with a sung
prologue or a short instrumental flourish, such
as the trumpet “Toccata” that opens Claudio
Monteverdi’s Orfeo (1607). Subsequent 17th-
century operas were sometimes preceded by
a short instrumental piece called a sinfonia,
sonata, or, often in Venice, canzona. The
first significant use of a full-scale overture,
however, was made by Jean-Baptiste Lully,
in works such as his opera Thésée. His mu-
sical form, known as the French, or Lullian,
overture, opens with a slow section in dotted
rhythms, followed by a quick section in fugal,
or imitative, style; it often concluded with a
slow passage that sometimes was expanded
into a full third section—either a repetition of
the initial slow section or a dance form such
as a minuet or gavotte.

Lully’s overture form was widely copied, by
composers of not only opera (Henry Purcell
in Dido and Aeneas) but also oratorios (Han-
del in the Messiah). Lully’s use of a dance
form to conclude an overture influenced the
development of the orchestral suite, in which
a French overture is followed by a series of
dances. J.S. Bach’s four orchestral “Overtures”
are examples of this form of suite, which per-
sisted into the mid-18th century.

The Italian overture became firmly estab-
lished after 1680 in the operas of Alessandro
Scarlatti. It is in three sections, the first and
third in quick time and the second in slow
time (allegro-adagio-allegro). It provided the
model for the earliest symphonies, which con-
sisted of three movements. The works of both
C.P.E. Bach and Jifi Antonin Benda contain
Italian overtures.

A more modern form of the opera overture
was established by Christoph Gluck, who in
the dedication of his opera Alceste (1767) de-
clared that the overture should prepare the au-
dience for the plot of the play. In Alceste and
in Iphigénie en Tauride, the overtures, instead
of closing before the curtain rises, merge into
the mood of the opening act. Richard Wagner

later used a similar technique in operas, such
as Tristan und Isolde. Mozart in his overtures
also set the emotional tone of the drama to
follow. In his Don Giovanni and Die Zauber-
flote (The Magic Flute) he alludes to themes
from the operas. Similar thematic anticipation
occurs in the works of Beethoven, Wagner,
and Carl Maria von Weber.

Another trend, particularly in French operas
by Daniel Auber and Frangois Boieldieu (early
19th century), was established by the overture
made up of a potpourri of tunes from the
opera—a form common in musical comedies
and operettas. In Italy during the same pe-
riod, the overture simply served to attract the
audience’s attention; Gioacchino Rossini, for
example, often used one overture for more
than one opera.

Many overtures of the 18th and 19th cen-
turies were derived from the sonata form. But
toward the end of the 19th century the over-
ture was frequently replaced by a short prelude
in free form, which led directly into the open-
ing scene—Wagner’s Lohengrin and Giuseppe
Verdi’s Aida contain such preludes. Introduc-
tions to Claude Debussy’s Pelléas et Mélisande
and Benjamin Britten’s Peter Grimes likewise
consist only of a few bars of music. In Pietro
Mascagni’s Cavalleria rusticana the prologue
is an aria sung in front of the curtain.

The concert overture, based on the style of
overtures to romantic operas, became estab-
lished in the 19th century as an independent,
one-movement work, which took either the
classical sonata form or the free form of a
symphonic poem. Examples of such works in-
clude Felix Mendelssohn’s Hebrides overture
and Sir William Walton’s Portsmouth Point
overture. Concert overtures were also written
for performance on special occasions, e.g.,
Brahms’s Academic Festival Overture. Other
works, such as Mendelssohn’s Overture to A
Midsummer Night’s Dream and Beethoven’s
overture to Goethe’s Egmont, originally were
intended to be performed as an introduction
to a spoken play.

Overweg, Adolf (b. July 24, 1822, Ham-
burg—d. Sept. 27, 1852, Maduari, Chad),
German geologist, astronomer, and traveller
and the first European to circumnavigate and
map Lake Chad. Overweg was also a member
of a pioneering mission to open the Central
African interior to regular trade routes from
the north coast of the continent.

In 1849 Overweg joined an expedition,
headed by the English explorer James Richard-
son, which was mounted by the British gov-
ernment for the purpose of opening commer-
cial relations with the kingdoms of Central
Africa. The expedition left Tripoli, in Libya,
in the spring of 1850 and crossed the Sahara
southward. Early in 1851 the group split up,
and Overweg went on alone by way of Zinder
(in present south central Niger) to Kukawa
(northeast Nigeria), where he joined Heinrich
Barth (g.v.), the expedition’s scientist (and,
after the death of Richardson, leader). The
two spent 18 months exploring southward to
Adamawa emirate (Nigeria) and the Benue
River, around Lake Chad and to the south-
east, till Overweg’s death.

Ovetum (Spain): see Oviedo.

Oid, Latin in full PUBLIUS OVIDIUS NASO (b.
March 20, 43 BC, Sulmo, Roman Empire—
d. AD 17, Tomis, Moesia), Roman poet noted
especially for his Ars amatoria (Art of Love)
and Metamorphoses. On unrevealed charges
of immorality, the emperor Augustus banished
him in AD 8 to Tomis, a remote corner of the
empire on the Black Sea, where he continued
to write, notably the Tristia (Sorrows).

Early years. Publius Ovidius Naso was,
like most Roman men of letters, a provincial.
He was born at Sulmo (modern Sulmona), a
small town about 90 miles (140 kilometres)
east of Rome. More than once in his poetry
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Ovid, detail of a marble bust; in the
Uffizi, Florence
By courtesy of the Galleria degli Uffizi, Florence

he refers affectionately to the green and pleas-
ant fields of his native land. His family was
old and respectable, sufficiently well-to-do for
his father to be able to send him and his elder
brother to Rome to be educated. At that time
Ovid must have been about 12 years old, hav-
ing passed rapidly through the primary and
secondary stages of his education. At Rome
he embarked, under the best teachers of the
day, on the third stage, that of the schools of
rhetoric.

In these establishments Roman boys studied
to achieve absolute mastery of the art of flu-
ent extempore speaking on any subject. For
the majority, since philosophy tended to be
despised by practical men, this was the final
and most important part of their education.
The method used was that of formal declama-
tion on prescribed themes, usually of a legal
or pseudo-legal character. These themes were
based on imaginary situations that were often
improbable and sometimes bizarre. In contrast
to his brother, whose early death robbed the
Roman bar of a promising recruit, Ovid had
no liking for the legalistic exercises most in
vogue. The elder Seneca (c. 55 Bc-¢c. AD 37),
who has left us a valuable account of Ovid
at this period of his life, remarks that he was
irked by formal argument and preferred the
themes called “ethical,” in which the point at
issue turned on moral and psychological con-
siderations. There is no doubt that Ovid’s time
in the schools profoundly affected his poetry.
Oratory as there practiced was “rhetorical” in
the most extreme sense, dominated by con-
stant striving for effect, by the search for point,
paradox, and antithesis and by the ambition
to outdo the previous speaker by some fresh
and ingenious perversion of probability. The
intensely competitive atmosphere was calcu-
lated to foster Ovid’s natural gift for effective
expression and to encourage his interest in the
communication of emotion.

As a member of the Roman knightly class
(whose rank lay between the commons and the
Senate) Ovid was marked by his position, and
intended by his father, for an official career.
First, however, he spent some time at Athens
(then a favourite finishing-school for young
men of the upper classes) and travelled in
Greek lands with his friend Pompeius Macer,
like himself a poet. This experience bore fruit
in his poetry, in the form of mythological as-
sociations that are firmly rooted in the classi-
cal landscapes. Afterward, Ovid dutifully held
some minor judicial posts, the first steps on
the official ladder, but he soon decided that
public life did not suit him. One legacy of this
period would seem to be the predilection for
legal phrases and metaphors that he shows in
his. earlier poems. From now on Ovid aban-
doned business to cultivate poetry and the
society of poets, including his contemporary
Sextus Propertius and the somewhat older
Horace. Virgil he had not met, and Tibullus
died before he could get to know him well. It
is interesting and may be significant that the



warmest tribute Ovid pays to a contemporary
poet is to Tibullus, in a funeral elegy on his
death. Tibullus, like himself, was a member
of the literary circle of the patron Marcus
Valerius Messala, whereas Virgil, Horace, and
Propertius all belonged to the group around
Gaius Maecenas, which was more represen-
tative of what might be called the Augustan
establishment. Certainly the type of poetry he
wrote during the first period of his career re-
flects a view of life, love, and poetry at odds
with the “official” moral attitudes encouraged
by Augustus. )

His first poems, the Amores (Loves), were
published at intervals, beginning in about 20
BC, in five books. They form a series of short
poems in the elegiac metre depicting the vari-
ous phases of a love affair with a woman called
Corinna. Inspiration and treatment, however,
are more intellectual than emotional, and the
collection verges on a tongue-in-cheek mock-
ery of the genre. A poem that was later to play
a part in his downfall, the Ars amatoria, was
published c¢. 1 Bc. The message of this brilliant
treatise on the art of seduction and intrigue
was essentially subversive of the official pro-
gram of moral reforms then being fostered by
Augustus, and it cannot have been well re-
ceived by those who were seriously committed
to the goals and aspirations of Augustanism. It
also included a number of references, in their
contexts both flippant and tactless, to symbols
of Augustus’ personal prestige. A mock recan-
tation that soon followed, the Remedia amoris
(Cure for Love), cannot have helped matters.
During this period Ovid also published his
Epistulae Heroidum (Letters from Heroines),
a series of clever, though in sum perhaps
monotonous, dramatic soliloquies. While the
theme of these character sketches is love, the
material is mythological; and here can be seen,
in embryo, the Metamorphoses.

Maturity: the major poems. As a writer of
love elegy, Ovid had spoken in character,
claiming the respect and attention due to
experience and even revelation. Perhaps the
fruits of some wild oats may be detected in the
Amores, Ars amatoria, and Remedia amoris,
but the biographer must discount most of
Ovid’s protestations as properly belonging to a
conventional literary pose. In fact Ovid seems
to have been, by contemporary standards, a
respectable family man. He was first married
for a short time, when very young, to a wife
of whom he says no more than that she was
unsuitable. To his second wife he imputes
no blame, but this marriage also was brief.
His third union, to a member of an impor-
tant noble family, was stable and apparently
based on mutual affection. We hear also of
one daughter, perhaps of the second marriage.
Having published a substantial body of highly
original work, Ovid was by now established as
the leading living poet of Rome (Horace, the
last of the great Augustans, had died in 8 BcC,
and there were no other possible rivals). In the
last poem of the Amores, Ovid had promised
that he would soon turn to more ambitious
themes. This promise he now redeemed by
the publication of work in three major genres.

His tragedy Medea has been lost. It was
praised by the critic Quintilian and the his-
torian Tacitus and can hardly have failed to
influence Seneca’s play on the same theme.

Ovid’s Fasti (Calendar) is an account of the
Roman year and its religious festivals, consist-
ing of 12 books, one to each month, of which
the first six survive. The various festivals are
described as they occur and are traced to their
legendary origins. Such “aetiological” poetry
was characteristic of poets of the Hellenistic
Age (after 323 BC), especially of Callimachus;
and in choosing this genre Ovid was deliber-
ately challenging Propertius’ claim to be “the
Roman Callimachus.” Thus the Fasti was a
national poem, intended to take its place in
the Augustan literary program and perhaps
designed to rehabilitate its author in the eyes

of the ruling dynasty. It contains a good deal
of flattery of the imperial family and much
patriotism, for which the undoubted brilliance
of the narrative passages does not atone.

The Metamorphoses must also be interpreted
against its contemporary literary and political
background. Even Virgil and Horace, the most
“Augustan” of the Augustans, had shown re-
luctance to produce on demand the sort of of-
ficial poetry that is apt to be expected of a poet
laureate—martial epics celebrating important
victories and the like. When Virgil did finally
write his epic, the Aeneid, it was a very differ-
ent poem from what contemporaries had been
led to expect. The unique character of Virgil’s
poem, which immediately became canonized
as the national epic, posed a problem for his
successors. After Virgil, a straightforward his-
torical or mythological epic would represent
an anticlimax. Ovid was warned against this
pitfall alike by his instincts and his intelli-
gence; he chose, as Virgil had done, to write
an epic on a new plan, unique and individual
to himself.

The Metamorphoses is a long poem in 15
books, written (unlike all Ovid’s other surviv-
ing works) in hexameter. verse. It is a collec-

tion of mythological and legendary stories in

which metamorphosis (transformation) plays
some part, however minor. The stories are
told in chronological order from the creation
(the first metamorphosis, of chaos into order)
to the death and deification of Julius Cae-
sar (the culminating metamorphosis, again of
chaos—that is, the Civil Wars—into order—
that is, the Augustan Peace). The importance
of metamorphosis is more apparent than real;
the essential theme of the poem is passion,
and this gives it more unity than all the in-
genious linking and framing devices the poet
uses. The erotic emphasis that had dominated
Ovid’s earlier poetry has now been broad-
ened and deepened into an exploration of
nearly every variety of human emotion—for
his gods are nothing if not human. This un-
dertaking brought out, as his earlier work had
not, Ovid’s full powers: his wit and rhetorical
brilliance, his mythological learning, his gifts
of narrative and description, and the peculiar
qualities of his fertile imagination. Like most
classical Latin poetry, the Metamorphoses is
a highly literary work. The vast quantities of
verse in both Greek and Latin that Ovid had
read and assimilated are transformed, through
a process of creative adaptation, into original
and unforeseen guises. The style also repre-
sents an individual modification of inherited
usage. It is designed to respond unobtrusively
to the many variations of genre and tone
within the poem and also to carry the reader
at an equable and agreeable pace through
its considerable length. In both material and
treatment the Metamorphoses is not merely
un-Augustan: it is, language apart, as much
Greek as Roman. By AD 8, if not yet formally
published, it was complete; and it was at that
precise moment, when Ovid seemed securely
placed on a pinnacle of successful achieve-
ment, that there fell a blow that shattered his
life.

Banishment and death. Ovid was at the
time on the island of Elba. He was recalled
to Rome for a personal interview with Au-
gustus, in which, after a dressing down, he
was banished to Tomis on the Black Sea. The
reasons for his punishment are mentioned
several times by Ovid himself: a poem—the
Ars amatoria—and another unnamed offense.
What the latter was he does not specify be-
yond insisting that it was an indiscretion, not
a crime. The precise relationship between the
two charges is obscure: the Ars amatoria had
been published several years previously; that it
was brought up against its author now seems
to imply that it was connected in some way
with the more recent error. Whatever this was,
it was taken as a personal affront to Augustus
and his family and bitterly resented as such.
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No successful man lacks enemies, as Ovid
himself had remarked in the Remedia amoris.
Not only in the Ars amatoria but also in some
parts of the Metamorphoses is there apparent
disrespect for certain officially approved val-
ues that might have been enough, skillfully
exploited, to create an image of their author
as a social and political dissident. If Augustus’
mind had already been poisoned against Ovid,
or if he had been abruptly reminded of these
earlier pinpricks by Ovid’s error, whether or
not it was serious, he may have grasped at the
opportunity to rid Rome of a man who, if not
dangerous, was personally offensive to him.

Ovid’s situation was curious. The charge on
which he was arraigned was one of high trea-
son (Latin majestas), which could cover a
multitude of sins. He was tried in the Em-
peror’s private court, and the sentence was
personally decided and pronounced by the
Emperor. In effect he was to be detained at
Augustus’ pleasure. He was deprived of nei-
ther his citizenship nor his property, nor was
he forbidden to write poetry or to communi-
cate with his family and friends. Yet his books
were removed from the public libraries, and
none of the poems sent from Tomis in the
first years of his exile, except those to his wife
and to Augustus, is addressed to its recipient
by name. Clearly, Ovid was unsafe to know;
and until the death of Augustus, at least, his
poetry must have circulated privately. The
mystery that still surrounds the episode itself
shows that Augustus was successful in stifling
overt comment.

Toward the end of Ap 8 Ovid set out for
Tomis, where he arrived in the spring of the
following year. The place (modern Constanta,
Rom.) was a semi-Hellenized port on the ex-
treme edge of the Roman Empire, exposed to
periodic attacks by the surrounding barbarian
tribes. Books and civilized society were lack-
ing; little Latin was spoken; the climate was
severe. From time to time there was actual
danger and, with other able-bodied citizens,
Ovid took his turn in the home guard. He
was alone, for his wife had stayed in Rome to
protect his property and to make what inter-
cession she could through influential friends.
She was never to see him again. In his solitude
and depression, he turned again to poetry,
now of a more personal and introspective
sort. The Tristia and Epistulae ex Ponto (Let-
ters from the Black Sea) are all, in various
guises, appeals for clemency. All, even those
to his wife, are “public” poems, intended to
present his case to the Emperor and, even-
tually, to the world. Though not written as
spiritual autobiography, they nevertheless of-
fer a unique document of the life of a poet
in exile. Properly understood, they are as re-
vealing of their author as anything he ever
wrote. Particularly interesting is the apologia
that forms the second book of the Tristia: a
puzzling poem that may have damaged his
case more than it helped because, to whatever

flattery and self-abasement he descends in this

and the other poems of exile, he never with-
draws from the one position with which his
personal self-respect was identified—his status
as a poet. Again and again it is implied or
even stated outright that over poetry the Em-
peror has no power. Critics who find Ovid’s
conduct in adversity unmanly have failed to
see that, in what mattered most to him, he
never yielded.

That his poetical powers were not as yet
seriously impaired is shown by his poem
Ibis. This, written not long after his arrival
at Tomis, is a long and elaborate curse di-
rected at an anonymous enemy. It is a tour
de force of abstruse mythological learning,
composed largely without the aid of books.
But in the absence of any sign of encourage-
ment from home, Ovid lacked the heart to



oviduct 20

continue to write the sort of poetry that had
made him famous, and the later Epistulae ex
Ponto make melancholy reading. Yet life was
not uniformly gloomy. As Ovid settled down
and became reconciled to the fact that Tomis
was his home, he began to see some virtues
in the place and its inhabitants. He took an
interest in local history and politics and even
wrote poetry in the local language, Getic. He
seems to have been genuinely touched by the
honours which the Tomitans paid him. Nev-
ertheless, death, when it came, cannot have
been wholly unwelcome.

In classical antiquity, Ovid’s influence on
later poetry was primarily technical. He had
perfected both the elegiac couplet and the
hexameter as all-purpose metres and as in-
struments of fluent communication. Even the
poets most obviously indebted to Virgil be-
tray Ovid’s influence in nearly every line. In
the European Middle Ages, like most ancient
writers, he was regarded as an authority, a
source of doctrine and erudition. The Meta-
morphoses, in particular, offered one of the
most accessible and attractive avenues to the
riches of Greek mythology. But his chief ap-
peal, then and subsequently, stems from the
humanity of his writing: its gaiety, its sympa-
thy, its exuberance, its pictorial and sensuous
quality. It is these things, together with his
apparently genuine liking for women as a sex,
that have recommended him, down the ages,
to the troubadours and the poets of courtly
love, to Chaucer, Shakespeare, Goethe, and
Ezra Pound. (E.J.Ke./Ed.)
BIBLIOGRAPHY. The best general studies are L.P.
Wilkinson, Ovid Recalled (1955), available also in
an abridged version, Ovid Surveyed (1962); and
Hermann Frinkel, Ovid: A Poet Between Two
Worlds (1945, reissued 1969). John C. Thibault,
The Mystery of Ovid’s Exile (1964), surveys
the scholarship concerning Ovid’s banishment.
Ronald Syme, History in Ovid (1978), relates the
poet to the major political figures of his time.
Critical studies include Brooks Otis, Ovid As an
Epic Poet, 2nd ed. (1970), on the Metamorphoses;
G. Karl Galinsky, Ovid’s Metamorphoses: An In-
troduction to the Basic Aspects (1975), arguing that
the unifying element in the poem is variety; and
Harry B. Evans, Publica Carmina: Ovid’s Books
from Exile (1983), on the Tristia and Epistulae ex
Ponto.

oviduct (anatomy): see fallopian tube.

Oviedo, provincia, coextensive with the north-
ern half of the historic kingdom of Asturias and
the modern Asturias comunidad autonoma
(“autonomous community”), northern Spain.
Its area of 4,079 square miles (10,565 square
km) is largely mountainous, with a rugged
coastline dented by rias (inlets) of the Bay of
Biscay. The main river is the Nalon, though
the Sella and Navia are also important. Oak,
chestnut, and apple trees abound, and apple
cider is the typical drink of the region and
one of its exports. Corn (maize) and rye are
grown, and the province is one of Spain’s
largest producers of potatoes. It also has a
substantial cattle and dairy industry.

The wealth of Oviedo, however, is in its
coalfields, which extend throughout the Nalon
basin and cover more than 1,000 square miles
(2,600 square km). Oviedo is the most im-
portant mining and metallurgical province in
Spain. A great industrial complex has been
built up at Avilés and has resulted in a large
increase in its population. Mieres is a busy
mining and smelting centre. Gijon’s seaport,
Puerto del Musel, is Spain’s foremost coal-
exporting port. There is an armaments fac-
tory at Trubia. The provincial capital, Oviedo
(g.v.), is a cultural and communications hub.
Pop. (1982 est.) 1,140,239.

Oviedo, Latin oveETUM, capital of Oviedo
provincia, in the comunidad auténoma (“au-

tonomous community”) of Asturias, northern
Spain, on a hill surrounded by mountains
and a fertile plain. It lies 18 miles (29 km)
southwest of Gijon. Founded as a monastery
by Fruela I in 757, it became the capital of
the kingdom of Asturias in 810. It was one
of the few Spanish towns never conquered by
the Moors during the Middle Ages. Outstand-
ing landmarks include the cathedral (begun in

1388, on the site of the original monastery),
the sacristy of which houses part of the chapel
built by Alfonso II in 802 to guard Christian
relics rescued from the Moors; the bishop’s
palace (c. 1500-1700); and the Convent of
San Vicente (1493), which now houses the
provincial museum. The University of Oviedo
was founded in 1608.

The city’s economy relies heavily on the
mining (coal and iron) in its environs. Indus-
try includes food processing and some light
manufacturing. Pop. (1988 est.) 190,073.

Ovimbundu, also called UMBUNDU, people
inhabiting the tree-studded grasslands of the
Benguela Highlands in Angola. They speak
Umbundu, a Bantu language.

Oviraptor philoceratops, from Djadochta Cretaceous beds, Shabarkh

Uso, Mongolia
By courtesy of the American Museum of Natural History, New York

The ruling families entered the highlands
from the northeast in the 17th century, sub-
duing and incorporating the indigenous cattle-
keeping peoples. They divide into 22 chief-
doms about half of which were tributary to
a larger chiefdom before effective Portuguese
occupation in the 20th century. Each chief-
dom had a paramount chief, council, and
subchiefs.

A household usually comprises the male
head, his several wives, and dependent chil-
dren. The kinship system features double de-
scent, land being inherited in the paternal line
and movable property in the maternal. Initia-
tion schools exist for boys and girls of certain
families only. Agriculture is the chief eco-
nomic activity, main crops being corn (maize)
and beans. Most Ovimbundu men and boys
hunt, but there are also professional hunters.
Domestic animals include cows, sheep, and
goats; oxen are used for transport. Cattle are a
measure of wealth, but few families own large
herds. Beeswax was and still is an important
item of trade.

Ovimbundu were formerly traders with other
African peoples and with the Portuguese. Each
trading caravan had a professional leader and
diviner. Trade agreements linking the indepen-
dent chiefdoms led to development of regional
specialization, such as metalwork and corn-
meal production. Large-scale trading activities
declined with the suppression of the slave
trade and the construction of the Benguela

Railway in 1904. In the late 20th century,
the Ovimbundu provided the major popular
support for Jonas Savimbi and the National
Union for the Total Independence of Angola
(UNITA) guerrillas.

oviparity, expulsion of undeveloped eggs
rather than live young. The eggs may have
been fertilized before release, as in birds and
some reptiles, or are to be fertilized externally,
as in amphibians and many lower forms.
In general, the number of eggs produced by
oviparous species greatly exceeds the number
of offspring from species that bear live young,
but the chances of survival are diminished
because of the lack of maternal protection.
Compare viviparity.

Opviraptor, genus of small, light predaceous
dinosaurs found as fossils in Late Cretaceous
deposits of eastern Asia (the Late Cretaceous
epoch occurred 97.5 to 66.4 million years
ago). Oviraptor, about 1.3 m (4 feet) long, was
a biped that walked on two long, well-devel-
oped hind limbs. The forelimbs were long and
slender, with three long, clawed fingers clearly

suited for grasping, ripping, and tearing. Ovi-
raptor had a short skull, with very large eyes
surrounded by a bony ring. It possibly was
capable of stereoscopic vision and must have
been able to judge distances quite well; it
apparently was more dependent upon sight
than upon smell for procuring food. The jaws
lacked teeth but were probably sheathed with
a horny, beaklike covering. The remains of
Oviraptor have been found in association with
the nests of other dinosaurs, and the likeli-
hood that it ate dinosaur eggs led to its name
(Latin ovum, “egg”; raptor, “robber”).

Ovonramwen, also called overami (d. Jan-
uary 1914, Calabar, Southern Nigeria [now
Nigeria]), West African ruler who was the last
independent oba (king) of the 500-year-old
kingdom of Benin (in present-day Nigeria).
Ovonramwen tried to maintain his indepen-
dence in the face of increasing British pressure
but was able to delay for only a few years the
annexation of his kingdom by the colony of
Nigeria.

He was called Idugbowa until he took the
title Ovonramwen upon becoming oba. He
succeeded to a kingdom much reduced by
growing British commercial and colonial en-
croachment from its greatest extent (c. 1700).
He attempted to seal Benin to Europeans but
by 1892 was forced to sign a protection treaty
with the British administration. Disputes over
trade along the Benin River (1892-94) led to
a campaign against Benin; the murder of the



British acting consul general in January 1897
precipitated a full-scale military expedition,
which captured Benin City in February 1897.
Ovonramwen surrendered to the British in
August and died in exile.

Ovre Anarjakka National Park, Norwe-
gian @VRE ANARJAKKA NASJONALPARK, na-
tional park in the southeastern Finnmark
Plateau region, northern Norway, bordering
the Lemmenjoki National Park of Finland.
The largest Norwegian national park, it cov-
ers an area of about 537 square miles (1,390
square km) and ranges in elevation from 705
to 1,938 feet (215 to 591 m). Low hills covered
by birch forest and pine forest and dotted by
bogs and lakes are characteristic of the area.
Large numbers of reindeer graze in the park
during winter, and its other animals and plant
life are quite varied.

Ovre Dividal National Park, Norwegian
OVRE DIVIDAL NASJONALPARK, national park
in the eastern part of the Dividal valley,
Troms county, Norway. With an area of about
286 square miles (741 square km), it was es-
tablished in July 1971 by royal decree. The
landscape varies from lowland forests of pine
and birch to low hills and mountain plateaus
with lakes and bogs interspersed through-
out. A sparse pine forest supports bear, lynx,
wolverine, and wolf. Large numbers of tame
reindeer from Sweden come to graze in the
park during summer.

ovulation, release of a mature egg from the
female ovary; the release enables the egg to be
fertilized by the male sperm cells. Normally,
in human beings, only one egg is released at
one time; occasionally, however, two or more
erupt during the menstrual cycle. The egg
erupts from the ovary on the 14th to 16th day
of the approximately 28-day menstrual cycle.
If fertilization does not occur, the egg is passed
from the reproductive tract during menstrual
bleeding, which starts about two weeks after
ovulation. Occasionally, cycles occur in which
an egg is not released; these are known as
anovulatory cycles.

Prior to eruption from the ovary, an egg
first must grow and mature. Until stimulated
to grow, the primary egg cell passes through
a period of dormancy that may last several
years. The egg cell is surrounded by a capsule
of cells known as the follicle. The follicular
wall serves as a protective casing around the
egg and also provides a suitable environment
for egg development. As the follicle ripens,
the cell wall thickens and a fluid is secreted to
surround the egg. The follicle migrates from
within the ovary’s deeper tissue to the outer
wall. Once the follicle reaches the surface of
the ovary, the follicular wall thins. Pressure
caused by the follicle and fluid against the
ovary’s surface causes bulging of the ovarian
wall. When the follicle ruptures, the egg and
fluid are released along with some torn patches
of tissue. The cells, fluid, and egg are directed
into the nearby fallopian tube, which serves
as a passageway by which the egg reaches the
uterus and as a site for fertilization of the
released egg by sperm.

The hormones that stimulate ovulation are
produced in the pituitary gland; these are
known as the follicle-stimulating hormone and
luteinizing hormone. After the egg leaves the
ovary, the walls of the follicle again close, and
the space that was occupied by the egg begins
to fill with new cells known as the corpus lu-
teum. The corpus luteum secretes the female
hormone progesterone, which helps to keep
the uterine wall receptive to a fertilized egg.
If the egg is not fertilized, the corpus luteum
stops secreting progesterone about nine days
after ovulation. If the egg becomes fertilized,
progesterone continues to be secreted, first by
the corpus luteum and then by the placenta,
until the child is born. Progesterone blocks
the release of more hormones from the pitu-

itary gland, so that further ovulation does not
normally occur during pregnancy. See also
menstruation; oogenesis.

ovule, plant structure that develops into a
seed when fertilized. In gymnosperms (conifers
and allies) the ovules lie uncovered on the
scales of the cone. In angiosperms (flowering
plants), one or more ovules are enclosed by
the ovary (portion of the carpel, or female
reproductive organ). Each ovule is attached
by its base to the stalk (funiculus) that bears
it. A mature angiosperm ovule consists of a
food tissue covered by .one or two future seed
coats. A small opening (the micropyle) in the
integuments at the apex of the ovule permits
the pollen tube to enter and discharge its
sperm nuclei into the embryo sac, a large oval
cell in which fertilization and development
occur. Variations in form and position of the
ovule are significant in plant classification: or-
thotropous ovules stand out straight into the
cavity of the ovary; campylotropous ovules
are at right angles to the funiculus; anatropous
ovules are directed back toward the funiculus.
Intermediate forms also occur.

ovum, plural ova, single cell released from
either of the female reproductive organs, the
ovaries, which is capable of developing into a
new organism of the same species when fertil-
ized (united) with a sperm cell.

The outer surface of each ovary is covered
by a layer of cells (germinal epithelium); these
surround the immature egg cells, which are
present in the ovaries from the time of birth.
A hollow ball of cells, known as the follicle,
encompasses each ovum. Within the follicle
the ovum gradually matures (see oogenesis). It
takes approximately four months for a follicle
to develop once it is activated. Some follicles
lie dormant in the ovaries for 40 years before
they mature; others degenerate and never de-
velop. During a woman’s child-bearing years,
300. to 400 follicles mature and emit eggs ca-
pable of being fertilized. By the time a woman
reaches menopause, most of the remaining
follicles have degenerated.

A follicle-stimulating hormone, secreted into
the bloodstream by the pituitary, causes ovum
growth. After the egg matures, a second hor-
mone from the pituitary, luteinizing hormone,
is liberated; this causes the egg’s release, called
ovulation (g.v.).

As the ovum develops, the walls of the follicle
expand by adding new cells. The follicle and
ovum slowly migrate through the tissue of the
ovary until they cause a bulge in the surface of
the organ. The hollow cavity between the egg
and the follicular wall usually contains a fluid
secreted by the follicular cells. This keeps the
ovum moist and provides a suitable growing
environment. When the follicle ruptures, the
egg is released from the ovary and is then
captured and guided by the fallopian tubes.
Muscular contractions of the fallopian tubes
move the egg to the cavity of the uterus.

The ovum itself has a central nucleus that
contains the female’s genetic material; this,
with the genetic material in the sperm cell,
determines the inherited characteristics of the
child. Surrounding the nucleus is a cell plasma,
or yolk, that contains nutritional elements es-
sential to the developing egg cell.

If an egg does not become fertilized within
24 hours of its eruption, it begins to degener-
ate. After the egg is fertilized it undergoes a
series of cell divisions. If at an early stage of its
development the fertilized egg splits into two
parts that continue to grow, identical twins
will result; incomplete division will result in
Siamese twins, born physically joined. Frater-
nal twins result when two separate eggs are
released and independently fertilized. See also
implantation.

Owain, also spelled OWEN, name of Welsh
princes, grouped below chronologically and
indicated by the symbol e.
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*Owain Ap GRUFFUDD: see Glendower,
Owen.

® Owain CYFEILIOG (b. c. 1130—d. c. 1197),
Welsh warrior-prince of Powys and poet of dis-
tinct originality among the gogynfeirdd (court
poets).

After ruling over the people of Powys from
1149 to 1195, Owain retired to the Cister-
cian monastery of Strata Marcella (Ystrad
Marchell), which he had established in 1170.
He died and was buried there, despite his
previous excommunication (1188) for failing
to support the Third Crusade. As prince of
Powys he was known for his sympathetic atti-
tude toward the English.

Hirlas Owain (“The Drinking Horn of
Owain”), the only poem that remains of
Owain’s compositions, is noteworthy for its
dramatic presentation. It is set at court, where
his warriors, weary from battle, are gathered
at the banquet table. Each stanza begins with
instructions to the cupbearer to pour a drink
for a hero; he then bestows praise on the man
as the drink is poured.

e Owain GWYNEDD, also called OWAIN AP
GRUFFYDD, Gruffydd also spelled GRUFFUDD
(d. 1170), last great king of North Wales
(Gwynedd) who helped advance Welsh inde-
pendence against Norman and English domi-
nance.

Together with his brother Cadwaladr, Owain
led three expeditions (1136-37) against the
English stronghold of Ceredigion to the south.
The brothers ravaged the region and estab-
lished themselves there. Upon his father’s
death in 1137, Owain took the throne of
North Wales. During the reign of the English
king Stephen, Owain extended the bound-
aries of northern Wales almost to the city
of Chester. Henry II, who succeeded to the
English throne in 1154, challenged Owain in
1157. Both sides fared badly, and an agree-
ment was reached whereby Owain withdrew to
Rhuddlan and the River Clwyd and rendered
homage. He kept the terms of the agreement
until 1165, when he combined forces with
Rhys ap Gruffydd, his nephew and the prince
of South Wales, and with Owain Cyfeiliog (of
the Powys region) against Henry. Thwarted by
bad weather and unequal knowledge of the re-
gion, Henry was forced to turn back and yield
the region to the Welsh. Owain once more re-
gained the castles of Basingwerk and Rhudd-
lan and pushed the borders of Gwynedd to
the estuary of the River Dee. He maintained
northern Welsh independence throughout his
lifetime, but succeeding generations were un-
equal to the task and Gwynedd officially fell
to the English in 1283.

Owambo, also called OVAMBOLAND, geo-
graphic region, northern Namibia. Owambo
is bordered by the Kaokoland (Kaokoveld) re-
gion on the west and by the Kavango region
on the east. The border with Angola lies to
the north. Most of semiarid Owambo is an
extremely flat plain covered by white sands.
It is crossed by a series of low-gradient, often
parallel, south-oriented dry watercourses (os-
hanas), collectively called the Cuvelai, which
occasionally feed the Etosha Pan (a huge salt
pan) to the south of Owambo with rainwa-
ter. The water supplied by the oshanas and
the man-made feeder canals of Owambo has
been augmented by a project sponsored by
the South African government to connect the
main irrigation canals from the Calueque Dam
(on the Kunene River in southern Angola) to
Owambo and to develop the hydroelectric po-
tential of the complex above the Ruacana Falls
(at the Namibia and Angola border, 40 miles
[64 km] downriver from the Calueque Dam).
Owambo is generally grass-covered, and dis-
persed clusters of baobab, palm, and wild fig
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trees are commonplace in the area of greater
rainfall in the north.

According to tradition, the Owambo
(Ovambo; or Ambo as called in Angola) peo-
ple, for whom the region is named, migrated
to their present location from central Africa.
Consisting of seven different tribes, they com-
prise about half of South West Africa/Namib-
ia’s population. They live mostly alongside the
oshanas; grow corn (maize), millet, pumpkins,
and melons; and raise goats and dairy cattle.

Finnish Lutheran missionaries arrived at
Owambo in 1870, and Anglican and Ro-
man Catholic missionaries entered the area
later. The Finns, in particular, have contin-
ued to supply the Owambo with hospitals and
churches. Owambo became a part of the Ger-
man Empire in 1884. Upon the defeat of the
Germans in World War I, Owambo, together
with the rest of South West Africa, became
a mandated territory administered by South
Africa. Fighting between the South West Africa
People’s Organization (SWAPO; an Owambo-
and southern Angola-based group protesting
South Africa’s continued political control of
the mandated territory) and South African
forces intensified in Owambo between the late
1960s and the 1980s.

The main road through the region links it
with Angola and the copper- and lead-mining
centre of Tsumeb to the southeast. The re-
gion’s population is concentrated in the cen-
tral north along the Angolan border. Oshakati,
Ondangwa, Oshikango, and Ombalantu are
the principal settlements.

Owatonna, city, seat of Steele County, south-
eastern Minnesota, U.S. Settled in the early
1850s as a trading post on a river known to
the Indians as Owatonna (meaning “straight”),
it was the site of the state’s first known health
spa, now in Mineral Springs Park. Owatonna
State School for handicapped children was
founded in 1886. The innovative American
architect Louis Sullivan designed the National
Farmers’ Bank Building (1908) in the city.
Owatonna developed as a trade, industrial,

National Farmers’ Bank Building designed by Louis
Sullivan, 1908, Owatonna, Minn.
Milt and Joan Mann from CameraMann

and transportation centre for a mixed-farming
area with many cooperative creameries and
a high butter production. Jewelry, tools, and
farm equipment are among its manufactures.
Village of Yesteryear (pioneer buildings) is in
the county fairgrounds. Inc. town, 1854; city,
1957. Pop. (1984 est.) 18,217.
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Owen, Alun (Davies) (b. Nov. 24, 1925,
Liverpool), Welsh dramatist for radio, tele-
vision, screen, and stage whose work often
reflects the cultural and religious conflicts of
the city where he was born.

Of Welsh origin, he attended school in Wales
and Liverpool and began his theatrical train-
ing as an assistant stage manager in reper-
tory theatre (1942) and then became a stage

and screen actor. He started writing for radio
and television in 1957, quickly proving his
sharp ear for dialogue and his gift for char-
acterization. His television plays, numbering
more than 50, sometimes concentrated on the
seamier aspects of city life, as in No Trams to
Lime Street (1959; published 1961). His quar-
tet of plays, televised as Male of the Species
(1969), with Laurence Olivier, Paul Scofield,
Sean Connery, and Michael Caine, was im-
mensely successful and was produced for the
stage in 1974. But, although the play set out
to depict the exploitation of women, the pro-
tagonist of the piece, Mary MacNeil, emerges
as a willing victim and the men in her life as
attractive. Critics cited this as “unconscious
male chauvinism.”

Owen won critical acclaim for his stage plays,
which included Progress to the Park (pub-
lished 1962) and The Rough and Ready Lot
(published 1960), both of which were broad-
cast in 1958 and produced for the stage in
1959 and which depicted religious and cultural
bigotry. The former concerns the destruction
of the love between a Protestant boy and a
Catholic girl in Liverpool of the late 1950s;
the play offers no solutions, but through its
characterizations it clearly represents the situ-
ation as Owen perceived it. In The Rough and
Ready Lot, the four main characters, “soldiers
of fortune” fighting for the independence of
South American Indians, all represent oppos-
ing views of life. Three extremists—a political
revolutionary, a fanatical Catholic, and a “re-
alist”—all expound eloquently their respective
positions, yet the theme of the work becomes
clear when the fourth protagonist—the one
who makes no judgments on life—is the only
one to survive the ordeal.

In 1961 Owen received the Screenwriters
Guild Award for The Rose Affair (produced
for television 1961; published 1962; produced
for stage 1966), a modern-day version of the
fairy tale “The Beauty and the Beast,” and
another play, A Little Winter Love, was pro-
duced in 1963. Among Owen’s screen credits
is the script for the Beatles’ first film, 4 Hard
Day’s Night (1964). In the 1970s and ’80s
Owen produced plays mainly for television,
such as Colleagues (1982).

Owen, Daniel (b. Oct. 20, 1836, Mold,"

Flintshire, Wales—d. Oct. 22, 1895, Mold),
writer, considered the national novelist of
Wales. He was a natural storyteller whose
works, set in his own time, introduced a wealth
of vivid and memorable characters that have
given him a place in his national literature
comparable to that of Dickens in English.

The son of a coal miner and the youngest of
six children, he received little formal educa-
tion and at the age of 12 was apprenticed to a
tailor. In 1864 he started to preach, and in the
following year he enrolled in Bala Calvinistic
Methodist College but returned home before
completing the course. He resumed preaching
and soon began writing for publication.

His works include the novels Hunangofiant
Rhys Lewis (1885; “Autobiography of Rhys
Lewis”); Profedigaethau Enoc Huws (1891;
“The Trials of Enoc Huws”); and Y Dreflan,
ei Phobl a’i Phethau (1881; “Dreflan, Its Peo-
ple and Its Affairs”), which describes the life
around the Welsh chapel. Offrymau Neill-
tuaeth (1879; “Offering of Seclusion”) is a vol-
ume of sermons and portraits of Methodists;
Y Siswrn (1888; “The Scissors”) is a collec-
tion of poems, essays, and stories. Besides the
vigour of his diction, his works contain pun-
gent humour and freedom from didacticism,
qualities not generally found in 19th-century
Welsh literature.

Owen, Goronwy (b. Jan. 1, 1723, Llanfair
Mathafarn Eithaf, Anglesey, Wales—d. July
1769, Brunswick, Va. [now in U.S.]), cler-
gyman and poet who revived classicism in
modern Welsh literature. He reintroduced the
cywydd and the awdl, poetic forms used by the

medieval Welsh bards, with their traditional
correctness but with fresh content.

It was while he was at Donnington, Shrop-
shire, serving as master of the local school and
curate of Uppington, that Owen attracted at-
tention as a poet. Other poets gathered around
him, establishing a classical school of poetry
that is still alive. In 1757, despite his exces-
sive drinking, he obtained an appointment,
through the efforts of friends, as headmaster
of the grammar school attached to the Col-
lege of William and Mary, in Williamsburg,
Va. After losing this mastership (“for riotous
living”), he became minister of St. Andrew’s,
Brunswick County, where he remained until
he died.

Among his best known poems are “The Day
of Judgment,” “The Gem or the Precious
Stone,” “The Lineage and Attributes of the
Muse,” and “Cywydd in Answer to Huw the
Red Poet.”

Owen, John (b. 1616, Stadhampton, Ox-
fordshire, Eng.—d. Aug. 24, 1683, London),
English Puritan minister, prolific writer, and
controversialist. He was an advocate of Con-
gregationalism and an aide to Oliver Cromwell,
the lord protector of England from 1653 to
1658.

Appointed rector of Fordham, Essex, in 1642,
Owen was made vicar at nearby Coggeshall in
1646 after preaching a notable sermon before

John Owen, oil painting by an
unknown artist; in the National Portrait
Gallery, London

By courtesy of the National Portrait Gallery, London

Parliament the same year. At Coggeshall he
came out in favour of Congregational auton-
omy in church government; his compendium
of principles of church polity was published
as Eschol: ... or Rules of Direction for the
Walking of the Saints in Fellowship (1648).
His frequent preaching before Parliament led
to his attachment to Cromwell, whose policies
against the monarchy Owen began to sup-
port. After the execution of King Charles I by
Cromwell’s partisans in January 1649, Owen
accompanied Cromwell on his military ven-
tures to Ireland and Scotland (1649-50).

As chancellor of Oxford, Cromwell appointed
Owen vice chancellor in 1652, a post he
held until 1657. He was also dean of Christ
Church Cathedral (1651-60) and was elected
in 1654 to represent Oxford in Parliament,
but he was later disqualified because of his
clerical vocation. Reserved in his support of
Cromwell, Owen opposed plans to offer the
English crown to him and avoided participa-
tion in Cromwell’s installation in the office
of lord protector in 1653. Owen abandoned
politics on the restoration of the monarchy in
1660, when the House of Commons removed
him from his position as Christ Church dean.

Among his works are historical treatises on
religion, several studies of the doctrine of the
Holy Spirit, and defenses of Nonconformist,
or Puritan, views. An edition of his Works,
edi)ted by W.H. Goold, fills 24 volumes (1850~
55).



Owen, Sir Richard (b. July 20, 1804, Lan-
caster, Lancashire, Eng.—d. Dec. 18, 1892,
London), British anatomist and paleontologist
who is remembered for his contributions to
the study of fossil animals and for his strong
opposition to the views of Charles Darwin.
Owen was educated at Lancaster Grammar
School and was apprenticed in 1820 to a group

Sir Richard Owen, detail of an oil

painting by H.W. Pickersgill, 1845; in
the National Portrait Gallery, London
By courtesy of the National Portrait Gallery, London

of Lancaster surgeons. In 1824 he went to
Edinburgh to continue medical training, but
in 1825 he transferred to St. Bartholomew’s
Hospital in London. He was admitted to the
Royal College of Surgeons of England, where
he was engaged as curator of the Hunter-
ian Collections (made by John Hunter, the
renowned anatomist) and set up in medical
practice. In 1830 he met Georges Cuvier, a
celebrated French paleontologist, and the fol-
lowing year visited him in Paris, where he
studied specimens in the National Museum
of Natural History. Elected a Fellow of the
Royal Society in 1834, in 1836 Owen became
Hunterian professor at the Royal College of
Surgeons and in 1837 its professor of anatomy
and physiology, as well as Fullerian professor
of comparative anatomy and physiology at
the Royal Institution. Leaving medical prac-
tice and devoting himself to research, he was
appointed superintendent of the natural his-
tory departments of the British Museum in
1856. From then until his retirement in 1884
he was largely occupied with the development
of the British Museum (Natural History) in
South Kensington, London. On retirement he
was created a knight of the Order of the Bath.
Among Owen’s earliest publications were the
Descriptive and Illustrated Catalogue of the
physiological series of Comparative Anatomy
contained in the Museum of the Royal Col-
lege of Surgeons in London (1833), which
enabled him to acquire a considerable knowl-
edge of comparative anatomy. His Memoir on
the Pearly Nautilus (1832) was a classic, and
he became a highly respected anatomist. By
1859, the year of the publication of Charles
Darwin’s Origin of Species, however, Owen’s
judgment was muddied by his sense that his
own preeminence in biology was about to be
lost, and he set about to discredit Darwin,
who had been a good friend and colleague for
20 years. Owen wrote a very long anonymous
review of the book (The Edinburgh Review,
1860), on which Darwin commented:
It is extremely malignant, clever, and I fear will
be very damaging. . . . It requires much study to
appreciate all the bitter spite of many of the
remarks against me. . . . He misquotes some pas-
sages, altering words within inverted commas. . . .

Owen is also said to have coached Bishop
Wilberforce in his debate against Thomas
Huxley, one of Darwin’s chief defenders. As
Darwin’s thesis began to become more ac-
cepted in the scientific community, Owen

shifted his position somewhat; although he
denied Darwinian doctrine, he admitted the
accuracy of its basis, claiming to have been
the first to have pointed out the truth of the
principle on which it was founded.

Among Owen’s notable writings are Odon-
tography (1840-45), a major study of the
structure of teeth; Lectures on Comparative
Anatomy and Physiology of the Vertebrate
Animals (1846); A History of British Fossil
Mammals and Birds (1846); A History of
British Fossil Reptiles (1849-84); and On the
Anatomy of Vertebrates (1866-68).

Another notorious error by Owen involved
Archaeopteryx, the first known fossil bird, an
object Owen had obtained for the museum
and had described for publication in 1863.
The fossil was reexamined in 1954, and scien-
tists determined that Owen had got it upside
down, dorsal for ventral, and had missed its
two most important features: the breastbone,
which was flat, proof that the bird could not
fly but glided; and the natural cast of the brain
case, which was like that of a reptile.
BIBLIOGRAPHY. The only biography of the sub-
ject is The Life of Richard Owen, 2 vol. (1894-95,
reprinted 1975), written by his grandson, Richard
Owen. It contains a full bibliography of Owen’s
work.

Owen, Robert (b. May 14, 1771, Newtown,
Montgomeryshire, Wales—d. Nov. 17, 1858,
Newtown), Welsh manufacturer turned re-
former, one of the most influential utopian
socialists of the early 19th century. His New
Lanark mills in Lanarkshire, with their so-
cial and industrial welfare programs, became
a place of pilgrimage for statesmen and social

Robert Owen, detail of a watercolour
by A. Hervieu, 1829; in the National
Portrait Gallery, London

By courtesy of the National Portrait Gallery, London

reformers. He also sponsored or encouraged
many experimental “utopian” communities,
including one at New Harmony, Ind., U.S.

Early life. Owen attended local schools un-
til the age of 10, when he became an ap-
prentice to a clothier. His employer had a
good library, and young Owen spent much of
his time reading. He did so well in business
that by the time he was 19 he had become
superintendent of a large cotton mill in Man-
chester, which he soon had made one of the
foremost establishments of its kind in Great
Britain. Owen made use of the first Ameri-
can sea island cotton (a fine, long-staple fibre)
ever imported into the country and made im-
provements in the quality of the cotton spun.
On becoming manager and a partner in the
Manchester firm, Owen induced his partners
to purchase the New Lanark mills in Lanark-
shire.

The success at New Lanark. In the town
of New Lanark lived 2,000 people, 500 of
whom were young children from the poor-
houses and charities of Edinburgh and Glas-
gow. The children, especially, had been well
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treated by the former proprietor, but the con-
dition of the people was unsatisfactory. Crime
and vice bred by demoralizing conditions
were common, education and sanitation alike
were neglected, and housing conditions were
intolerable. Owen improved the houses and,
mainly by his own personal influence, encour-
aged the people in habits of order, cleanliness,
and thrift. He opened a store at which goods
of sound quality could be bought at little
more than cost price and at which the sale of
alcoholic beverages was placed under strict su-
pervision. His greatest success, however, was
in the education of the young, to which he
devoted special attention. In 1816 he opened
the first infant school in Great Britain at the
New Lanark mills and thereafter gave it his
close personal supervision.

Though Owen at first was regarded with
suspicion as an outsider, he soon won the
confidence of the people. The mills continued
to thrive commercially, but some of Owen’s
schemes entailed considerable expense, which
displeased his partners. Finally, frustrated by
the restrictions imposed on him by his part-
ners, who wished to conduct the business
along more ordinary lines, he organized a new
firm in 1813. Its members, content with a 5
percent return on their capital and ready to
give freer scope to his philanthropy, bought
out the old firm. Stockholders in the new firm
included the legal reformer Jeremy Bentham
and the Quaker William Allen.

His philosophy of social reform. In the same
year (1813) Owen published two of the four
essays in A New View of Society; or, Essays
on the Principle of the Formation of the Hu-
man Character, in which he expounded the
principles on which his system of educational
philanthropy was based. Having at an early
age lost all belief in the prevailing forms of
religion, he had thought out for himself a
creed that he took to be an entirely new and
original discovery.

The chief points in Owen’s philosophy were
that man’s character is formed by circum-
stances over which he has no control and that
he is not a proper subject either of praise or
of blame. These convictions led him to the
conclusion that the great secret in the right
formation of man’s character is to place him
under the proper influences from his earliest
years. The irresponsibility of man and the
effect of early influences are the keynote of
Owen’s whole system of education and social
amelioration.

For the next few years, Owen’s work in
New Lanark was to have a national, even
European, significance. New Lanark became
a place of pilgrimage for social reformers,
statesmen, and royal personages. According
to the unanimous testimony of all who vis-
ited it, the results achieved by Owen were
singularly good. Children brought up on his
system were generally felt to be graceful, ge-
nial, and unconstrained; health, plenty, and
relative contentment prevailed. The business
was a commercial success.

In 1815 Owen, apparently single-handedly,
started agitation for factory reform, with only
little effect, and by 1817 his work as a prac-
tical reformer had given way to ideas—still
vital—that were to make him the forerunner
of socialism and the cooperative movement.
Owen argued that the competition of human
labour with machinery was a permanent cause
of distress and held that the only effective
remedy lay in the united action of men and
the subordination of machinery to man. His
proposals for the treatment of pauperism were
based on those principles.

Owen recommended that villages of “unity
and cooperation” be established for the unem-
ployed. Each village would consist of about
1,200 persons living on 1,000 to 1,500 acres



Owen, Robert Dale 24

(400 to 600 hectares); all would live in one
large structure built in the form of a square,
with public kitchen and messrooms. Each
family would have its own private apartment
and the entire care of the children until the
age of three, after which they would be raised
by the community. Parents would have access
to them at meals and all other proper times.
Such communities, Owen believed, might be
established by individuals, by parishes, by
counties, or by the state; in each case there
would be supervision by duly qualified per-
sons. Work and the enjoyment of its results
would be shared in common.

The size of the projected community had
been suggested by that of the village of New
Lanark, and Owen soon advocated an exten-
sion of the scheme to the reorganization of
society in general. Under his plan, largely self-
contained communities of from 500 to 3,000
would first be set up, mainly agricultural and
possessing the most modern machinery. As
they increased in number, he wrote, “unions
of them, federatively united, should be formed
in circles of tens, hundreds, and thousands,”
until they embraced the whole world in a
common interest.

The community at New Harmony. Owen’s
plans for the cure of pauperism were received
with considerable favour until, at a large meet-
ing in London, Owen declared his hostility to
the received forms of religion. Many of his
supporters believed that this action made him
suspect to the upper classes, though he did not
lose all support from them. To carry out his
plan for the creation of self-contained com-
munities, in 1825 he bought 30,000 acres of
land in Indiana from a religious community
and renamed it New Harmony. For a time,
life in the community was well ordered and
contented under Owen’s practical guidance,
but differences about the form of government
and the role of religion soon appeared, and
numerous attempts at reconstruction failed to
compose them, though it is agreed that an
admirable spirit prevailed amid all the dissen-
sions. Owen withdrew from the community
in 1828, having lost £40,000—80 percent of
his fortune. The other chief Owenite commu-
nity experiments were in Great Britain—at
Queenwood, Hampshire (1839-45), in which
Owen took part for three years; at Orbiston,
near Glasgow, Lanarkshire (1826-27); and at
Ralahine, County Cork (1831-33); he was
not directly concerned with either of the later
communities.

Leadership of the trade union movement. . In
his “Report to the County of Lanark” (a body
of landowners) in 1820, Owen declared that
reform was not enough, that a transformation
of the social order was required. His proposals
for communities attracted the younger work-
ers, brought up under the factory system, and
between 1820 and 1830 numerous societies
were formed and journals organized to advo-
cate his views. The growth of labour unionism
and the emergence of a working-class point of
view caused Owen’s doctrines to be accepted
as an expression of the workers’ aspirations,
and when he returned to England from New
Harmony in 1829 he found himself regarded
as their leader. In the unions, Owenism stim-
ulated the formation of self-governing work-
shops. The need for a market for the products
of such shops led to the formation of the
National Equitable Labour Exchange in 1832,
applying the principle that labour is the source
of all wealth.

The unprecedented growth of labour unions
made it seem possible that the separate in-
dustries and eventually all industry might be
organized by these bodies. Owen and his fol-
lowers carried on ardent propaganda all over
the country, with the result that the new Na-
tional Operative Builders Union turned itself

into a guild to carry on the building industry,
and the Grand National Consolidated Trades
Union was formed (1834). Though the en-
thusiasm of the unions and the numbers of
labourers joining them were remarkable, de-
termined opposition by employers and severe
repression by the government and law courts
ended the movement within a few months.
It was two generations before socialism, first
popularly discussed at this time, again in-
fluenced unionism. Throughout these years
Owen’s community ideas maintained a hold,
and ultimately they provided the basis for
the worldwide consumers’ cooperative move-
ment. After 1834 Owen devoted himself to
preaching his educational, moral, rationalist,
and marriage-reform ideas. At the age of 82
he became a spiritualist. He died six years
later at Newtown.

Owen’s autobiography, The Life of Robert
Owen, was published in two volumes in 1857—
58 (reprinted 1971). (D.F.Do./Ed.)
BIBLIOGRAPHY. Lives of Owen include Frank
Podmore, Robert Owen: A Biography, 2 vol. (1906,
reprinted 1971); and G.D.H. Cole, The Life of
Robert Owen, 3rd ed. (1965). Other discussions
of Owen and his ideas may be found in Mar-
garet Cole, Robert Owen of New Lanark (1953,
reissued 1969); J.F.C. Harrison, Quest for the New
Moral World (also published as Robert Owen and
the Owenites in Britain and America, 1969); John
Butt (ed.), Robert Owen (1971), a collection of
essays; and Karen Caplan Altfest, Robert Owen as
FEducator (1977).

Owen, Robert Dale (b. Nov. 9, 1801, Glas-
gow, Scot.—d. June 24, 1877, Lake George,
N.Y., U.S.), American social reformer and
politician. The son of the English reformer
Robert Owen, Robert Dale Owen was steeped
in his father’s socialist philosophy while grow-
ing up at New Lanark in Scotland—the el-
der Owen’s model industrial community. In
1825 father and son immigrated to the United
States to set up another self-sufficient socialist
community at New Harmony, Ind.

Robert Dale Owen edited the community’s
newspaper, the New Harmony Gazette, until
1827, when he became associated with the
controversial reformer Fanny Wright. They
traveled together to Wright’s experimental
community of Nashoba, Tenn., which was
dedicated to the education and gradual eman-
cipation of slaves, and from there went on to
Europe.

Upon returning to the United States, Owen
and Wright revisited the Nashoba and New
Harmony communities, then in a state of de-
cay. They settled in New York, where Owen
edited the Free Enquirer. The paper opposed
evangelical religion and advocated more lib-
eral divorce laws, more equal distribution of
wealth, and widespread industrial education;
it was at the centre of radical free thought in
New York. For two years, Owen, with Wright
and other radicals, sought to turn the New
York Workingmen’s Party away from Thomas
Skidmore’s belief in an equal division of
property. They successfully ousted Skidmore,
but later their own program of social reform
through public education was also repudiated.

After a brief trip to England in 1832, Owen
returned to New Harmony. He served three
terms in the Indiana legislature (1836-1838),
where he advocated the allocation of govern-
ment funds for public schools, and two terms
in the U.S. House of Representatives, where
he introduced the bill creating the Smithso-
nian Institution.

Owen was defeated for a third term in
Congress and went back to Indiana, where he
advocated property rights for married women
and liberalization of divorce laws. Appointed
chargé d’affaires at Naples in 1853 and minis-
ter to Italy in 1855, Owen spent much of the
1850s abroad. Upon his return in 1858, he
became an outspoken proponent of emanci-
pation; at the outbreak of the American Civil
War, he urged an end to slavery in a letter

to President Lincoln, a letter that Secretary of
the Treasury Salmon Chase said greatly influ-
enced the president. ‘

In 1863 Owen headed a committee to in-
vestigate the condition of the freedmen and
wrote a book on his findings, The Wrong of
Slavery (1864). In it he surprised many people
by counseling a 10-year delay in granting the
newly emancipated slaves the right to vote.

Owen spent his final years writing a novel
(Beyond the Breakers, 1870) and his autobi-
ography (Threading My Way, 1874).

To make the best use of the Britannica,
consult the INDEX first

Owen, Wilfred (b. March 18, 1893, Os-
westry, Shropshire, Eng.—killed in action Nov.
4, 1918, France), English poet noted for his
anger at the cruelty and waste of war and his
pity for its victims. He also is significant for
his technical experiments in assonance, which
were particularly influential in the 1930s.

Owen was educated at the Birkenhead In-
stitute and matriculated at the University of
London; after an illness in 1913, he lived in
France. He had already begun to write and,
while working as a tutor near Bordeaux, was
preparing a book of “Minor Poems—in Mi-
nor Keys—by a Minor,” which was never
published. These early poems are consciously
modeled on John Keats; often ambitious, they
show enjoyment of poetry as a craft.

In 1915 Owen enlisted in the Artists’ Rifles.
The experience of trench warfare brought him
to rapid maturity; the poems written after
January 1917 are full of anger at war’s bru-
tality, an elegiac pity for “those who die as
cattle,” and a rare descriptive power. In June
1917 he was invalided home and while in
a hospital near Edinburgh met Siegfried Sas-
soon, who shared his feelings about the war
and who became interested in his work. Read-
ing Sassoon’s poems and discussing his work
with Sassoon revolutionized Owen’s style and
his conception of poetry. Despite the plans
of well-wishers to find him a staff job, he
returned to France in August 1918 as a com-
pany commander. He was awarded the Mili-
tary Cross in October and was killed a week
before Armistice Day.

Published posthumously by Sassoon, Owen’s
single volume of poems contains the most
poignant English poetry of the war. His col-
lected poems, edited by C. Day-Lewis, were
published in 1964; his collected letters, edited
by his younger brother William Harold Owen
and J. Bell, were published in 1967.
BIBLIOGRAPHY. Harold Owen, Journey from Ob-
scurity, 3 vol. (1963-65), is a memoir written by
his brother. Jon Stallworthy, Wilfred Owen (1974,
reprinted 1988), emphasizes the war’s effect on
Owen’s poetic development.

Owen Falls, waterfall on the Victoria Nile at
Jinja, Uganda, below the river’s outlet from
Lake Victoria. The falls are the site of Owen
Falls Dam, 2,726 feet (831 m) long and 102
feet (31 m) high, which was completed in
1954, using Lake Victoria as a reservoir. The
fall from the lake is harnessed by a hydroelec-

Power dam on Owen Falls, near Jinja, Uganda
Shostal—EB Inc.



tric installation to provide power for Uganda’s
industry and for western Kenya.

Owen Stanley Range, segment of the cen-
tral highlands of New Guinea, occupying the
southeastern “tail” of the island. The range
rises abruptly from the coastal plain to a
height of 9,000 feet (2,750 m) and extends
for 200 miles (300 km). The massif ranges
in width from 25 to 70 miles (40 to 115
km). Its highest point is Mount Victoria (13,-
240 feet [4,040 m]). Rainfall on the forested
slopes gives rise to several rivers, including the
Kemp Welch and Yodda (flowing south) and
the Musa (north). The range is named after
British Captain Owen Stanley, who explored
the coast of New Guinea from 1845 to 1850.
In 1942 Japanese forces began an overland
crossing of the range in an attempt to capture
Port Moresby. They were met by Allied troops
and, after a prolonged fight, had to concede
their first land defeat of World War 11.

Owendo, deepwater port, northwestern
Gabon, on the north shore of the Gabon
Estuary; it serves the national capital, Libre-
ville (9 miles [15 km] north-northwest), and
was designed to handle ore vessels. It has a
seaplane base and road connections with Li-
breville, Cocobeach, Médouneu, and Kango.
In 1978 the first 115-mile (185-kilometre)
segment of the Trans-Gabon Railway was
opened, linking Owendo with Ndjolé in the in-
terior. Further construction extended the line
toward the mineral-rich northeast, to carry
iron ore from Belinga (as well as timber and
agricultural products from Belinga, Makokou,
Booué, Alembé, and Kango) to the coast for
export. In Owendo, sawmills and a plywood
factory process hardwoods (notably okoumé)
for export, and there is a pelletization factory
for iron ore and a hydroelectric power station.
An experimental stock-raising station and a
technical school are in the town.

Owens, Jesse, byname of JAMES CLEVE-
LAND OWENS (b. Sept. 12, 1913, Danville,
Ala.,, US.—d. March 31, 1980, Phoenix,
Ariz.), outstanding American track-and-field
athlete, who set a world record in the running

Owens, 1936
AP/Wide World Photos

broad jump (also called long jump) that stood
for 25 years and who won four gold medals
in the 1936 Olympic Games in Berlin. His
four Olympic victories were a blow to Adolf
Hitler’s intention to use the games to show
Aryan superiority.

As a student in a Cleveland high school,
Owens won three events in the 1933 National
Interscholastic Championships, Chicago. In
one day, May 25, 1935, while competing for
Ohio State University (Columbus) in a West-
ern Conference (Big Ten) track-and-field meet
at the University of Michigan (Ann Arbor),
Owens equaled the world record for the 100-

yard dash (9.4 s) and broke the world records
for the 220-yard dash (20.3 s), the 220-yard low
hurdles (22.6 s), and the running broad jump
(8.13 m [26 feet 8'/s inches]). As a member of
the United States team in the 1936 Olympic
Games, Owens tied the Olympic record in the
100-metre run (10.3 s); broke Olympic and
listed world records in the 200-metre run (20.7
s) and the running broad jump (8.06 m; his
world-record leap in 1935 had not yet been
officially accepted); and ran the final segment
for the world-record-breaking U.S. 400-metre
relay team (39.8 s). For a time, Owens held
alone or shared the world records for all sprint
distances recognized by the International Am-
ateur Athletic Federation.

After retiring from competitive track, Owens
engaged in boys’ guidance activities, made
goodwill visits to India and the Far East for
the U.S. Department of State, served as secre-
tary of the Illinois State Athletic Commission,
and worked in public relations.

BIBLIOGRAPHY. A recent biography is William J.
Baker, Jesse Owens: An American Life (1986).

Owensboro, city, seat (1815) of Daviess
county, on the Ohio River in northwestern
Kentucky, U.S., 38 miles (61 km) southeast
of Evansville, Ind. Founded about 1800, it
was known to early flatboat men as Yellow
Banks, from the colour of the clay along its
high riverbanks. The town, laid out in 1816,
was first named Rossborough but was later
changed to Owensboro to honour Colonel
Abraham Owen, a veteran of early Kentucky
wars. During the American Civil War, it was
the site of the Federal Camp Silas B. Miller.
A Confederate attack was repelled in 1862,
but, in August 1864, guerrillas attacked and
burned part of the town, including the court-
house.

The city is the centre of a rich oil and
agricultural (tobacco, corn [maize], wheat,
soybeans, and fruit) region. Manufactures in-
clude bourbon whiskey, alloy steel, chemicals,
furniture, radio tubes, and cigars. It is the
site of Kentucky Wesleyan (1858) and Bre-
scia (1950) colleges and the Natural Science
Museum. Annual events include the Festival
of the Arts (September) and the Owensboro
Hydroplane Regatta (June). Inc. town, 1817,
city, 1866. Pop. (1987 est.) city, 56,289; (1988
est.) metropolitan area (MSA), 87,800.

Owerri (people): see Itsekiri.

Owerri, town, capital of Imo state, southern
Nigeria, at the intersection of roads from Aba,
Onitsha, Port Harcourt, and Umuahia. It is
the chief trade centre (yams, cassava, taro,
corn [maize], and palm products) for a region
of modified rain forest that also yields rub-
ber for export. Although there is as yet little
industrial development, one factory produces
galvanized sheet-iron. The town is the seat of
the New (Federal) University of Imo, Alvan
Ikoku College of Education, and several sec-
ondary schools. It is known for its handicraft
centres. Owerri is also served by a general
hospital. The town is located in one of the
most densely populated areas of Nigeria and
is inhabited by the predominantly Christian
Ibo people. Pop. (1983 est.) 35,010.

owl, any member of the order Strigiformes,
nocturnal birds of prey.

A brief treatment of owls follows. For full
treatment, see MACROPAEDIA: Birds.

According to some classifications, there are
three extant families in the order: Strigidae
(typical owls), Tytonidae (barn owls and grass
owls), and Phodilidae (bay owls). Unlike other
birds of prey, owls have virtually noiseless
flight, the butterfly-like flapping of wings be-
ing muffled by the velvety surface of the
flight feathers. Owls are protectively coloured,
generally in shades of brown. Many species,
such as the scops and screech owls, show two
phases of coloration, one in which the brown
tends toward red and one in which it tends

25 owlet frogmouth

toward gray. The females are usually larger
than the males. Owls often go unnoticed be-
cause of their nocturnal habit. They nest in
buildings, holes in trees, or nests abandoned
by other birds. Some, such as the burrowing
owl, nest on the ground or in holes abandoned
by other animals. The white eggs are usually
nearly round.

With their round, forward-looking eyes, large
heads, and sharply hooked beaks, owls are
easily recognized. Their hearing and vision are
acute. The disk framing the face on most noc-
turnal species helps reflect sound to the ears,
thus aiding the bird in locating its prey. In
many species the ear openings are asymmet-
rical, further increasing the ability to localize
sounds. Some species can turn their heads as
much as 270° in one direction. Most owls are
nocturnal and prey on insects, birds, or small
mammals. The fish owl, with bristly foot pads
that help hold fish, and the hawk owl, which
often hunts by day, are less typical. All these
birds produce “owl pellets,” composed of
the regurgitated, indigestible portions of their
prey, such as bone, fur, and chitin.

Barn owls have heart-shaped facial disks,
weakly forked tails, long legs, relatively small
eyes, and no ear tufts; bay owls are similar,
but the facial disk does not cross the forehead.

The approximately 120 species of typical
owls (Strigidae) have larger, more prominent
eyes and rounded tails. Many species have ear
tufts. They range in size from the tiny 13-
15-centimetre (5-6-inch) elf owl to the 70-
centimetre (2.3-foot) eagle owl. Found world-
wide except for Antarctica, owls occur in habi-
tats ranging from tundra to scrubby desert,
although most species, such as the horned and
wood owls, prefer wooded areas.

owl-faced monkey, also called HAMLYN’S
MONKEY (Cercopithecus hamlyni), arboreal
guenon found in heavy forest of the Congo
basin. The owl-faced monkey is greenish gray
with black underparts and forelimbs and silver-
gray on the lower back and base of the tail.
The distinguishing feature is a white streak
that runs the length of the nose and gives it
an owllike appearance. See also guenon.

owl-fly, large neuropteran fly of the family
Ascalaphidae, having membranous wings and
long, clubbed antennae. The larva camou-
flages itself with debris or hides beneath bark
to await prey. The adults are found mainly in
the tropics but are quite common in the south-
western and southern United States. They are
frequently mistaken for dragonflies.

owl monkey (primate): see durukuli.

owl parrot, also called KAKAPO, New Zealand
parrot species of the subfamily Strigopinae.
See parrot.

owlet, commonly, any young owl; the term
is also used as the general name for sev-
eral diminutive African and Southeast Asian
species of Glaucidium (see pygmy owl) and
two little owls (Athene) of southern Asia (see
little owl).

owlet frogmouth, also called OWLET NIGHT-
JAR, any of seven or eight species of shy and

Owlet frogmouth (Aegotheles cristatus)
Painting by Gene M. Christman
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solitary night birds belonging to the genus Ae-
gotheles and comprising the family Aegothe-
lidae. They are closely related to frogmouths,
in the order Caprimulgiformes. These inhabi-
tants of forests resemble small owls with very
wide mouths nearly hidden by long bristles;
they also perch like owls but have tiny feet.
They eat insects, which they catch either on
the wing or by pouncing from a branch. Their
call is a soft churring or whistling. They lay
three to five eggs in a hole in a tree or sand-
bank.

The best-known species is the owlet nightjar
(A. cristatus)—in Australia often called the
moth owl—22 cm (9 inches) long, gray above
and brown below. Other species, 19-30 cm
(7-12 inches) long, occur in New Guinea,
New Caledonia, and the Moluccas.

owlet moth, also called MILLER, any of the
more than 20,000 species in the cosmopolitan
insect family Noctuidae (order Lepidoptera),
having powdery, dusky wings. This large group
is divided by some authorities into many fam-
ilies.

Armyworm, larva of the owlet moth Pseudaletia
unipuncta
William E. Ferguson

The wingspan of these triangular-shaped,
stout-bodied moths ranges from 8 to 305 mm
(/s to 12 inches). Although most have dull
coloration, some tropical species are bright
and iridescent. Owlet moths are mainly night
fliers, and many are attracted to lights. Hear-
ing organs on the thorax consist of a tightly
stretched membrane that is protected by an
expanded hood. Most adults, using their well-
developed mouthparts, feed on fruits, sap,
or sweet fluids. Some species migrate north-
ward after breeding in tropical regions. Many
species have protective coloration.

The larvae vary from dull to colourful and
from smooth to hairy. Many species feed on
foliage and seeds, others bore in stems and
fruits, and a few prey on scale insects. Larvae
of some species known as cutworms attack
such plants as corn (maize), grasses, tomatoes,
and beans at night, severing roots and stems
near ground level. Larvae of other species may
eat foliage or fruits; still others (e.g., the glossy
cutworm, Crymodes devastator) live under-
ground and feed on plant roots. The larvae
of Pseudaletia unipuncta, called armyworms,
travel along the ground in large groups, de-
stroying corn, small grains, sugarcane, cotton,
and other crops. The name armyworm is
also generally applied to caterpillars of several
other lepidopteran species that may migrate
to new feeding grounds in large groups. The
corn earworm, the destructive larval stage of
the cosmopolitan moth Heliothis zea, is also
known as the cotton bollworm, tomato fruit-
worm, vetch worm, or tobacco budworm, de-
pending upon its host. Many larvae pupate
underground with cocoons; others make strong
silken cocoons incorporating wood chips, lar-
val hairs, and other material.

ownership, the legal relation between a per-
son (individual, group, corporation, or gov-

ernment) and an object. The object may be
corporeal, such as furniture, or completely the
creature of law, such as a patent, copyright, or
annuity; it may be movable, such as an ani-
mal, or immovable, such as land. Because the
objects of property and the protected relations
are different in every culture and vary accord-
ing to law, custom, and economic system and
the relative social status of those who enjoy
its privileges, it is difficult to find a least com-
mon denominator of “ownership.” Ownership
of property probably means at a minimum
that one’s government or society will help to
exclude others from the use or enjoyment of
one’s possession without one’s consent, which
may be withheld except at a price.

Legal relations with respect to objects are
described in the following articles: property
law; copyright; patent; trademark; trust. Re-
lated information may be found in the articles
bankruptcy; contract; mortgage.

Owo, town, Ondo state, southwestern Nige-
ria, at the southern edge of the Yoruba Hills
(elevation 1,130 feet [344 m]) and at the in-
tersection of roads from Akure, Kabba, Benin
City, and Siluko. A major collecting point for
cocoa, it also serves as a market centre (yams,
cassava, corn [maize], rice, palm oil and ker-
nels, pumpkins, okra). Cotton and teak are
cultivated in the surrounding area, which was
originally covered with dense tropical rain
forest. Owo has secondary schools, a Federal
Polytechnic, St. John’s Teacher Training Col-
lege, a government trade institute, a museum,
and several hospitals. Pop. (1989 est.) 193,-
900.

Owon (Korean painter): see Chang Siing-6b.

Owyhee River, river formed by the junction
of several forks in the southwestern corner
of Idaho, U.S. Ii flows northwest across the
Oregon boundary and north through Malheur
county and empties into the Snake River south
of Nyssa, Ore., after a course of 250 miles
(402 km). The Owyhee Dam (1932) impounds
Lake Owyhee. The river was named Owyhee
(an early spelling of Hawaii) in memory of
Hawaiians killed near the stream in 1819.

To make the best use of the Britannica,
consult the INDEX first

0X (Bos taurus, or B. taurus primigenius), a
domesticated form of the large horned mam-
mals that once moved in herds across North
America and Europe (whence they have dis-
appeared) and Asia and Africa, where some
still exist in the wild state. South America and
Australia have no wild oxen. Oxen are mem-
bers of the Bovidae family.

The castrated male of B. taurus is a docile
form especially useful as a draft animal in
many less developed parts of the world. Oxen
are also used for food in some areas.

oxalic acid, also called ETHANEDIOIC ACID,
a colourless, crystalline, toxic organic com-
pound belonging to the family of carboxylic
acids. Oxalic acid is widely used as an acid
rinse in laundries, where it is effective in re-
moving rust and ink stains because it converts
most insoluble iron compounds into a soluble
complex ion. For the same reason, it is the
chief constituent of many commercial prepa-
rations used for removing scale from automo-
bile radiators.

The formula of oxalic acid is (C,H,0,); its
usual form is that of the crystalline hydrate,
(COOH), - 2H,0. Known as a constituent of
wood sorrel as early as the 17th century, ox-
alic acid was first prepared synthetically in
1776. It is manufactured by heating sodium
formate in the presence of an alkali catalyst,
by oxidizing carbohydrates with nitric acid,
by heating sawdust with caustic alkalies, or by
fermentation of sugar solutions in the pres-
ence of certain molds.

Oxalis, genus of small herbaceous plants, in
the family Oxalidaceae, comprising about 850
species, native primarily to southern Africa
and tropical and South America. A few South
American species have edible tubers or roots,
but most members of the genus are familiar
as garden ornamentals. The name is derived
from the Greek word oxalis (“acid”) because
the plants have an acidic taste. The common
wood sorrel (O. acetosella) of eastern North
America and Great Britain is a small, stemless
plant with cloverlike three-parted leaves. The
leaves arise from a creeping, scaly rootstock,
and the flowers are borne singly on a stalk
that arises from the leaf axil. The flowers have
five white, purple-veined petals. The fruit is a
capsule that splits open by valves. The seeds

Common wood sorrel (Oxalis acetosella)
lan Rose—Eric and David Hosking

have a fleshy coat, which curls back elastically,
ejecting the true seed. The leaflets, as in other
species of the genus, fold back and droop
at night. Besides the wood sorrel, about 20
other species occur in North America, among
which are the yellow wood sorrel (O. stricta),
of the eastern United States and Canada, with
yellow flowers; the violet wood sorrel (O. vio-
lacea), of the eastern United States, with rose-
purple flowers; the redwood wood sorrel (O.
oregana), of the coast redwood belt from Cal-
ifornia to Oregon, with pink to white flowers;
and O. cernua, known as Bermuda buttercups,
with showy yellow flowers, native to south-
ern Africa and naturalized in Florida and the
Bermudas. Another yellow-flowered: kind is
the weedy, creeping oxalis (O. corniculata).
Both O. stricta and O. corniculata are widely
naturalized in the Old World. The tubers of
O. tuberosa, the oca of South America, and
the roots of O. deppei, a bulbous Mexican
species, are edible.

oxbird, any of certain small sandpipers, es-
pecially the dunlin (g.v.). In Africa the buf-
falo weaver (g.v.) and the oxpecker are called
oxbirds.

oxbow lake, small lake located in an aban-
doned meander loop of a river channel. It
is generally formed as a river cuts through
a meander neck to shorten its course, causes

af st
Oxbow lakes formed by the Mudjatik River, northern
Saskatchewan

By courtesy of the National Air Photo Library, Department of Energy,
Mines, and Resources



the old channel to be rapidly blocked off, and
then migrates away from the lake. If only one
loop is cut off, the lake formed will be cres-
cent shaped, whereas if more than one loop is
cut off, the lake will be serpentine or winding.
Eventually, oxbow lakes are silted up to form
marshes and finally meander scars, marked by
different vegetation or the absence of cultiva-
tion. The lakes commonly are filled with clay-
sized sediment that is less easy to erode than
surrounding material and thus may cause a
more complex meandering system in its par-
ent stream.

Oxenstierna (af Sodermore), Axel, Greve
(Count), Oxenstierna also spelled OXENSTJER-
NA (b. June 16, 1583, Fano, near Uppsala,
Swed.—d. Aug. 28, 1654, Stockholm), chan-
cellor of Sweden (1612-54), successively under
King Gustav II Adolf and Queen Christina.
He was noted for his administrative reforms
and for his diplomacy and military command
during the Thirty Years’ War. He was created
a count in 1645.

Rise to chancellorship. Oxenstierna was
born of a noble family that had played a
considerable part in Sweden’s history. After

Axel Oxenstierna, detail of an oil painting
by David Beck; in the Nationalmuseum,
Stockholm

By courtesy of the Nationalmuseum, Stockholm

receiving his education at Rostock and other
German universities, he was appointed to a
post in the exchequer and later he was made
a member of the council of state. He soon es-
tablished an ascendancy in that body, and on
the death of Charles IX in 1611, it was he who
extorted from the new king, Gustav II Adolf,
a charter guaranteeing the nation against the
royal abuses that had latterly prevailed. One of
Gustav’s first acts was to appoint Oxenstierna
chancellor (January 1612).

Oxenstierna had emerged as the champion
of the aristocracy against the violence of the
monarchy, and the charter might well have
initiated a constitutional struggle if strong ties
of respect and affection had not soon de-
veloped between the King and Chancellor.
They became, indeed, ideal collaborators and
share the credit for the achievements of the
reign. Oxenstierna’s contributions were in the
spheres of administrative reform and diplo-
macy.

He drafted the riksdagsordning (“parliamen-
tary law”) of 1617, which stabilized the con-
stitution of the Riksdag; he drew up the
ordinance of 1619 on the development of the
towns; he carried through a reform in local
government in 1623; and he issued a chancery
ordinance in 1626 that organized the busi-
ness of that office. He was mainly responsible
for the building of the house of the nobility
in Stockholm and for the riddarhusordning
(“upper house law”; 1626), which divided the
nobility into three classes and specified the
members of each. As a diplomat he was en-
trusted with a long succession of major nego-
tiations, including the Peace of Knared (with
Denmark, 1613), the Truce of Ogra (with

Poland, 1622), and the negotiations with Den-
mark at Sjoaryd (1624).

When Gustav transferred his war against
Poland to Prussia in 1626, Oxenstierna was
brought over and installed as governor gen-
eral, and it was he who negotiated the ad-
vantageous Truce of Altmark with Poland in
1629. In November 1631 the King called him
to Germany.

Oxenstierna had been more reluctant than
Gustav to intervene in Germany and would
probably have preferred, in the first instance,
a final settlement with Denmark—always, in
his view, Sweden’s main enemy. Moreover, he
disliked the French alliance, considered that
Gustav made a capital error in not march-
ing on Vienna after the Battle of Breitenfeld,
disapproved the King’s candidature for the
Polish throne in 1632, and tacitly opposed the
project for marrying Christina to the electoral
prince of Brandenburg, Frederick William. His
removal to Germany placed the main burden
of Swedish diplomacy again on his shoulders,
but the King also now entrusted him with mil-
itary commands, such as the formation and
leadership of the army that relieved Gustav at
Niirnberg in August 1632.

The war after Gustav’s death. The death of
Gustav, in November 1632, put the supreme
direction of the Swedish cause in Germany
into Oxenstierna’s hands. Preserving to him-
self much of the king’s authority and prestige,
he negotiated with electors as an equal, and
the project of making him elector of Mainz
was canvassed. In the League of Heilbronn
(1633), he created a corpus evangelicorum of
the kind that Gustav had planned, with him-
self as its director, but he never managed to
persuade the North German princes to join it.
The disaster at Nordlingen (1634) destroyed
his hopes of keeping Sweden’s allies loyal, and
many of them made peace at Prague in 1635.
The renewal of the truce with Poland was
purchased (to Oxenstierna’s indignation) only
by sacrificing the tolls that the Swedes had
been levying in the Prussian harbours from
1627. Faced with overwhelming financial and
military difficulties, he was for a time the vir-
tual prisoner of his mutinous unpaid soldiery.
He hesitated long between buying a peace on
the best terms that he could get and accepting
a French alliance and indefinite continuation
of the war; it was not until 1638 that the
intransigence of the Holy Roman emperor,
Ferdinand III, forced him to the second al-
ternative. Thenceforward he was the strongest
advocate of fighting on until peace could be
had on really favourable terms. Political ene-
mies at home accused him of prolonging the
war for his own ends, but the terms obtained
by Sweden under the Peace of Westphalia, in
1648, justified his obstinacy. Meanwhile, he
had launched the sudden attack on Denmark
in 1643; the morality of it was dubious, but
at Bromsebro in 1645 he was able to dictate a
peace that wiped out the humiliations suffered
at Knéred in 1613.

Oxenstierna and Queen Christina.  As chan-
cellor, Oxenstierna was one of the five regents
who were to govern Sweden during Christi-
na’s minority; he also drew up (probably with
Gustav’s approval) the regeringsform (“form
of government”) accepted by the Riksdag in
1634. It was not until his return to Sweden
in 1636 that he participated in the regency’s
government, but for the next eight years or
so he was the real ruler of the country. His
relations with the Queen, after she attained
her majority (1644), were never as cordial as
with her father; she saw in him the leader
of an aristocracy anxious to limit the crown’s
powers and perhaps even to set up a repub-
lic. Others disliked him as the defender of
noble privileges and noble encroachments on
the liberties of the peasantry, though he re-
peatedly urged moderation on his colleagues
in this regard. He had to face the intrigues of
a hostile party at court, and he clashed with
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Christina on foreign and ecclesiastical policy,
on the question of the succession, and on her
proposal to abdicate. After 1650, however,
relations improved, and he was as firmly es-
tablished in office as at any time in his career
when he died in 1654.

Sagacious, imperturbable, courageous, and
industrious, unhurried in negotiation, and not
without a pungent humour, Oxenstierna felt
the service of the state to be equally congenial
and obligatory. Though he never forgot the
interests of his class, it may fairly be said that
as a rule his single-minded patriotism tran-
scended them. (M.Ro.)
BIBLIOGRAPHY. No full biography of Oxenstierna
exists. Nils Ahnlund’s magisterial monograph,
Axel Oxenstierna intill Gustav Adolfs dod (1940),
stops short at 1632. Wilhelm Tham, Axel/ Ox-
enstierna: Hans ungdom och verksamhet intill ar
1612 (1935), is indispensable for the early years.
Oxenstierna’s enormous correspondence has been
in course of publication since 1888. The first se-
ries has reached volume 15 and the year 1636;
of the second, 12 volumes have so far ap-
peared—Rikskansleren Axel Oxenstiernas skrifter
och brevvixling.

Oxenstierna, Bengt Gabrielsson, Greve
(Count) (b. July 16, 1623, Morby Castle, Swe-
den—d. July 12, 1702, Stockholm), Swedish
statesman who, as the principal foreign pol-
icy adviser of King Charles XI, established
a virtually neutral foreign policy for Sweden,
breaking the existing alliance with France and
forming ties with the Netherlands, England,
and the Holy Roman Empire.

Bengt Oxenstierna, a relative of Axel Ox-
enstierna, began his career as a diplomat at
the Congresses of Osnabriick and Nirnberg,

Bengt Oxenstierna, detail from

a portrait by David Kicker von
Ehrenstrahl, 1690; in Gripsholm Castle,
Sweden

By courtesy of the Svenska Portrattarkivet, Stockholm

which were held in connection with the Peace
of Westphalia (1648), which ended the Thirty
Years’ War. After serving as president of the
tribunal at Wismar (now in Germany), one
of Sweden’s German possessions, he joined
(1655) the Polish campaign of King Charles
X and fought with distinction in the defense
of Torun (1658). A councillor of state from
1654, he helped negotiate the Treaty of Oliva
(1660), by which Poland ceded to Sweden its
last Baltic territories.

After diplomatic service in Livonia, Wismar,
and Vienna, Oxenstierna helped negotiate the
treaties of Nijmegen (1678, 1679), which con-
cluded the Dutch War (1672-78), in which
Sweden had fought on the French side. Ap-
pointed head of the chancellery in 1680, Ox-
enstierna soon assumed control of Sweden’s
foreign affairs. By negotiating an alliance with
the Netherlands and the Holy Roman em-
peror in the Treaty of The Hague (1681), he
reversed Sweden’s long-standing policy of al-
liance with France.
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Recognizing the threat to the European bal-
ance of power posed by the personal alliance of
England and the Netherlands under William
IIT in 1688, Oxenstierna helped maintain the
neutrality of Sweden during the ensuing War
of the Grand Alliance (1689-97) between
France and the major European powers. He
gained a mediating role for Sweden in the
Treaty of Rijswijk (1697), which ended the
war. After the accession of Charles XII in
1697, Oxenstierna’s influence declined greatly.
After the outbreak of the Great Northern War
(1700-21), Charles disregarded Oxenstierna
and made his decisions in the field.

oxeye, in Britain, any of certain small sand-
pipers (especially the dunlin; g.v.) and the
great tit (titmouse). See also tit.

OXFAM, abbreviation of OXFORD COMMIT-
TEE FOR FAMINE RELIEF, privately funded,
British-based agency that provides relief and
development aid to impoverished or disaster-
stricken communities worldwide. The original
OXFAM was founded at Oxford, Eng., in
1942 to raise funds for the feeding of hungry
children in war-torn Greece. The organization
grew as it provided aid to refugees in the
years following World War II. Its aid empha-
sis shifted in the 1960s to helping improve
agriculture and food production in the more
impoverished countries of the world. OXFAM
developed an overseas network of field di-
rectors to administer its aid projects, but its
goal was to provide manpower and training
funds so that indigenous peoples could learn
to help themselves. A large network of British
volunteers helped in raising local funds for
such projects. During the 1970s associate OX-
FAM organizations were formed in the United
States, Canada, Belgium, and Australia. OX-
FAM organizations also continued to provide
emergency aid for areas stricken by droughts,
floods, earthquakes, and other natural catas-
trophes.

Oxford, district (city), county of Oxfordshire,
England, best known for the University of
Oxford, which is located within it.

Situated between the Upper River Thames
(known in Oxford as the Isis) and the Cher-
well, just north of their confluence, the town
was first occupied in Saxon times as a fording
point. Earlier peoples had spurned the valley
lowlands in favour of the drier uplands to the
north and south. Oxford eventually became

observed that Edward the Elder “held Lurden-
bryg [London] and Oxnaford and all the lands
pertaining thereto.” Except for the Saxon Ro-
manesque tower of St. Michael’s Church in
Cornmarket Street, little remains of the Saxon
settlement at Oxford.

Robert d’Oilly was appointed the first Nor-
man governor of Oxford and was responsible
for building Oxford Castle, of which all that
remains is the motte (mound) and the tower of
the Church of St. George in the castle. The site
today is occupied by the local prison. Robert
also built Oxford’s first bridges (Magdalen,
Folly, and Hythe). The Normans constructed
a stone wall around the settlement. This wall
enclosed an area of approximately 95 acres
(38 hectares). Little now remains of it except
for a few short sections, such as that standing
in the grounds of New College. Established as
a diocese in 1542, the first Oxford see was
Osney Priory (destroyed), but in 1546 this
designation was bestowed on St. Frideswide
Priory, the “chapel” of Christ Church College
and the smallest of all the cathedrals in En-
gland.

Oxford is known as the “City of Spires” be-
cause of its beautiful skyline of Gothic towers
and steeples. Most of these belong to the uni-
versity, which is the oldest in England. The
University of Oxford’s buildings were mostly
built in the 15th, 16th, and 17th centuries.
The earliest colleges of Oxford were Univer-
sity College (1249), Balliol (1263), and Merton
(1264). Each college is built around two or
three quadrangles, with a chapel, hall, library,
and walled gardens. After the university was
founded in the second half of the 12th cen-
tury Oxford remained a market town, but this
function declined in importance from the 13th
century on. The town’s subsequent history
became the history of the university, although
there was always a certain antipathy between
“town and gown.” This found its most violent
expression in the Massacre of St. Scholastica’s
Day in 1355.

In the English Civil War Oxford’s strategic
importance made the city the Royalist head-
quarters to which the King retired after his
defeats at Edgehill, Newbury, and Naseby. In
May 1646 the Parliamentary commander in
chief, Lord Fairfax, besieged the city, which
finally surrendered to him on June 24th. The
town became an important stagecoach junc-
tion point, and a considerable number of inns
from the stagecoach era still exist. During the
18th century a canal network linking Oxford
with various parts of the country was also

Cloisters of Magdalen College, University of Oxford, Oxfordshire, with the Bell Tower (left)

and Founder’s Tower (right)
AF. Kersting

a Thames burg, built to defend the northern
frontier of Wessex from Danish attack. The
first written mention of the town was in the
Anglo-Saxon Chronicle (912), when it was

developed, and in 1835 the Great Western
Railway from London to Bristol was begun.

In 1801 Oxford was still a small market town
of about 12,000 persons, many of whom de-

pended on the university for a livelihood, but
by the beginning of the 20th century printing
and publishing industries had become firmly
established in the town, and the manufacture
of preserves (especially marmalade) was also
important. By 1901 there were about 50,-
000 people in Oxford. The English industrial
magnate William Morris (later Lord Nuffield)
started a motor-car industry at Cowley, just
outside the city, and today this, together with
associated heavy and electrical engineering en-
terprises, is the main industrial concern in the
local economy. In 1926 a pressed-steel factory
for car bodies was also set up in Cowley, and
in 1929 the city’s boundaries were extended to
include this industrial quarter. Oxford Poly-
technic, one of England’s newest major insti-
tutions of higher education, was founded in
1970. Pop. (1981) 99,195.

Oxford, city, Lafayette County, northern
Mississippi, U.S. It is situated 62 miles (100
km) southeast of Memphis, Tenn. Originating
as a trading post, it was incorporated in 1837
as the county seat and named for the English
centre of learning, reflecting the townspeople’s
early desire for a university. The University
of Mississippi (Ole Miss), chartered 1844, was
opened there in 1848. The university served as
a hospital when the city was occupied by Fed-
eral forces during the Civil War (December
1862—-August 1864). In the fall of 1962 Oxford
was torn by white rioting over the enrollment
of a black student, James H. Meredith, at the
University of Mississippi during the desegre-
gation of the state educational system. The
novelist William Faulkner, who was born in
New Albany, 32 miles (51 km) east-northeast,
lived in Oxford. Rowan QOak, his home from
1930 until his death in 1962, where he wrote
his tales of Jefferson (Oxford) and Yokna-
patawpha (Lafayette) County, is on Garfield
Street. The city has economic interests in agri-
culture (poultry, dairying, truck farming, corn
[maize], and cotton), lumbering, and man-
ufacturing (electric motors, appliances). The
Sardis Reservoir and Holly Springs National
Forest3 are located nearby. Pop. (1984 est.)
10,263.

Oxford, EARLS OF, titled English nobility
of three creations, in the families de Vere,
Harley, and Asquith, grouped below chrono-
logically and indicated by the symbol e.

o Oxford, Robert de Vere, 9th earl of (b.
1362—d. 1392, Louvain, Neth.), favourite of
King Richard II of England (ruled 1377-99)
during that monarch’s minority. He led the
group of courtiers who unsuccessfully sup-
ported Richard’s efforts in 1385-87 to wrest
control of the government from powerful no-
bles.

Through his mother, a descendant of King
Henry III (ruled 1216-72), de Vere succeeded
to his father’s earldom in 1371. After the ac-
cession of his close friend Richard II, Oxford,
who was already great chamberlain by hered-
itary right, became a privy councillor and
Knight of the Garter. He was made marquess
of Dublin—the first Englishman to be granted
the title marquess—in 1385 and duke of Ire-
land in 1386.

Oxford’s elevation caused much resentment
among the King’s ambitious enemies, such
as his uncle Thomas of Woodstock, duke of
Gloucester. Oxford further enraged Gloucester
by divorcing the Duke’s niece in 1387. Fur-
ther, Oxford and his Royalist party acquired
a reputation for frivolity and incompetence.
On Nov. 17, 1387, Gloucester demanded the
arrest of Oxford and other leading Royalists.
Oxford organized an army in northwest En-
gland, but his force was routed by Gloucester
at Radcot Bridge, Oxfordshire, on December
20. He escaped in disguise to the Netherlands
and died in exile. As a result of Oxford’s
defeat, Richard was forced to submit to the
Merciless Parliament of 1388 and to the five



lords appellant who controlled the realm until
1389, when the King asserted his authority by
proclaiming his minority at an end.

¢ Oxford, John de Vere, 13th earl of (b.
Sept. 8, 1442—d. March 10, 1513), English
soldier and royal official, a Lancastrian leader
in the Wars of the Roses. He helped to restore
the deposed King Henry VI (1470) and later
(1485) to secure the English throne for the last
surviving male claimant from the House of
Lancaster, Henry Tudor, earl of Richmond,
afterward King Henry VII.

He was the second son of John de Vere, 12th
earl, who, with his eldest son, Aubrey, was ex-
ecuted (February 1462) under the Yorkist king
Edward IV. Several years later, the younger
John de Vere fled to France with the “king-
maker,” Richard Neville, earl of Warwick.
Returning with Warwick in a successful at-
tempt to restore Henry VI (September-Octo-
ber 1470), he was made constable of England,
supplanting John Tiptoft, earl of Worcester,
who had put de Vere’s father and brother to
death and was in turn executed by de Vere.
After leading the Lancastrian vanguard in
the Battle of Barnet, Hertfordshire (April 14,
1471), in which Warwick was killed and the
Yorkists were victorious, de Vere was again
exiled to France.

Once more returning to Britain, he captured
the island of St. Michael’s Mount, Cornwall
(1473), but surrendered after a siege and was
imprisoned. On escaping (August 1484), he
joined Henry Tudor, who was preparing to
invade Wales and then England from France.
For his service as commander of the right wing
in Henry’s victory at Bosworth Field, Leices-
tershire (Aug. 22, 1485), de Vere was again
restored to his title and estates and was made
chamberlain and admiral of England. Subse-
quently, he fought in the victory of Henry
VII’s army at Stoke, Nottinghamshire (June
16, 1487), the last battle of the Wars of the
Roses, and crushed the 7th Baron Audley’s
Cornish rebels at Blackheath, south of Lon-
don (1497).

¢ Oxford, Edward de Vere, 17th earl of
(b. April 12, 1550, Castle Hedingham, Essex,
Eng.—d. June 24, 1604, Newington, Middle-
sex), lyric poet and dramatist, patron of the
acting company Oxford’s Men, who became,
in the 20th century, the strongest candidate
proposed (next to Shakespeare himself) for the
authorship of Shakespeare’s plays.

Edward de Vere, 17th Earl of Oxford,
detail of an oil painting after a portrait
by an unknown artist, 1575; on loan to
the National Portrait Gallery, London

By courtesy of the Duke of Portland, K.G.;
photograph, National Portrait Gallery, London

He studied at Cambridge and succeeded to
the earldom in 1562. He was the ward of
Queen Elizabeth’s principal minister, William
Cecil (later Lord Burghley), whose daughter,
Ann Cecil, he married in 1571. He trav-
elled on the Continent (1574-76) and became

for awhile estranged from his wife and Lord
Burghley. Because of his extravagance he fell
into disgrace at court but was restored to
favour in 1583. In 1586 he was granted an
annuity by the Queen, perhaps for his services
in maintaining the company of actors he had
taken over from the Earl of Warwick in 1580.

In his youth he had written some plays, none
of which is extant. He was a notable patron
of writers and employed John Lyly, the au-
thor of the novel Euphues, as his secretary for
many years.

The Oxfordian theory of Shakespearean au-
thorship was first advanced in 1920 in “Shake-
speare” Identified in Edward de Vere, the Sev-
enteenth Earl of Oxford, a study by J. Thomas
Looney.

Oxford’s death date (1604) has proved a ma-
jor embarrassment to the advancement of the
Oxfordian theory, because according to stan-
dard chronology, 14 of Shakespeare’s plays,
including many of the most important ones,
were staged after that time.

¢ Oxford (and Mortimer), Robert Harley,
1st earl of, EARL MORTIMER, BARON
HARLEY OF WIGMORE (b. Dec. 5, 1661,
London—d. May 21, 1724, London), states-
man who headed the Tory ministry from 1710
to 1714. Although by birth and education he
was a Whig and a Dissenter, he gradually over

Robert Harley, 1st Earl of Oxford,
detail of an oil painting by Sir Godfrey
Kneller, 1714; in the National Portrait
Gallery, London

By courtesy of the National Portrait Gallery, London

the years changed his politics, becoming the
leader of the Tory and Anglican party.

Harley came from a Presbyterian family; he
was first elected to Parliament in 1688. Within
several years he became, with Paul Foley,
leader of a coalition of Whigs and moderate
Tories opposed to the government of King
William III. Convinced (wrongly) that the
Peace of Rijswijk (1697) would usher in an
era of pacific relations, he called for a smaller
army than that favoured by William, and
he further angered his sovereign by attacking
royal largesse and insisting on a reduced bud-
get.

Harley was speaker of the House from 1701
to 1705 and secretary of state from 1704 to
1708. During this period Harley, along with
John Churchill, 1st duke of Marlborough, and
Lord Treasurer Sidney Godolphin, dominated
the government of Queen Anne (ruled 1702-
14) and directed the war against the French
(War of the Spanish Succession, 1701-14).

Although Harley became the Queen’s fa-
vourite, his anti-Whig attitudes brought him
into conflict with his two colleagues, who in
February 1708 forced him to resign. He then
allied with the Tories, while the Whigs occu-
pied all major government offices. Because of
the growing closeness of his cousin and ally,
Lady Abigail Masham, to the Queen, Harley
remained influential. In 1710 public dissatis-
faction with the Whig-directed war and with
the handling of the Sacheverell affair (see
Sacheverell, Henry), enabled Anne to dismiss
Godolphin and install Harley as chancellor of
the Exchequer at the head of a Tory ministry.

29 Oxford, Provisions of

Although he secured a great majority at the
general election, his new ministry was more
radically Tory than Harley wished. He now
reached the peak of his career; and, after sur-
viving a murderous assault by the Marquis de
Guiscard, a French spy who had been arrested
and was being interrogated at a privy council
meeting, Harley was created earl of Oxford
and made lord treasurer and Knight of the
Garter in 1711. By funding the most press-
ing portion of the national debt in the South
Sea Company stock (1711) and by securing
a reasonable peace at Utrecht (1713), Oxford
dealt with two crucial issues, but he was now
threatened by the intrigues of his protégé and
colleague, Henry Saint John, Viscount Bo-
lingbroke. Avid for power, Bolingbroke, like
Godolphin earlier, could argue the need for
an alliance with a party; and the Schism Act
(1714) abolishing the Dissenting academies,
in one of which Oxford himself had been
educated, was his pledge to the high Tories.
The struggle between them became the more
desperate, because both had been discounte-
nanced by George, the Hanoverian heir to the
throne, for making peace at Utrecht, and both
engaged in questionable, if not treasonable,
correspondence with James Edward, the Old
Pretender, with whom the relations of both
were shattered by his refusal to change or dis-
semble his Catholicism, finally announced in
March 1714. Oxford, now preoccupied with
nepotism, was in physical and mental decline,
but Anne stubbornly kept him in office till
July 27, 1714, five days before her death.

Permanently exiled from power by the
Hanoverian succession, Oxford was impris-
oned in 1715; an impeachment of him col-
lapsed in 1717 because of differences between
the two houses of Parliament and among the
Whigs themselves, but Oxford played no fur-
ther part of importance in parliamentary pol-
itics or Jacobite conspiracy.

Oxford formed a great library and collection
of manuscripts, both of which were enlarged
by the second earl. In 1753 the manuscripts
were bought by the nation to form the
Harleian Collection in the British Museum
and Library. His life is recounted in O.B.
Miller’s Robert Harley, Earl of Oxford (1925),
and A. Mclnnes’s Robert Harley (1970).

¢ Oxford and Asquith, H(erbert) H(enry)
Asquith, 1st earl of: see Asquith, H(erbert)
H(enry).

Oxford, Provisions of (1258), a plan of re-
form accepted, in return for the promise by
his barons of financial aid, by the English king
Henry III. It can be regarded as England’s first
written constitution.

Henry, bankrupted by a foolish venture in
Sicily, summoned Parliament in the spring of
1258 (the Easter Parliament, or the so-called
Mad Parliament). In return for a badly needed
grant of revenue, Henry grudgingly agreed to
abide by a program of reform to be formulated
by a 24-man royal commission, half of whom
were to be chosen by the king, half by the
baronial party. The report of the commission
(issued c. June 10) is known as the Provisions
of Oxford.

The Provisions, confirmed by an oath of
“community” of the magnates, were to remain
in effect for 12 years and provide the ma-
chinery through which the necessary reforms
could be accomplished. The government was
placed under the joint direction of the king
and a 15-member baronial council that was to
advise the king on all important matters. All
high officers of the realm were to swear alle-
giance to the king and the council. Parliament
was to meet three times a year to consult on
further reforms. A justiciar was appointed (for
the first time since 1234) to oversee local ad-
ministration, and the majority of sheriffs were
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replaced by knights holding land in the shires
that they administered.

Annulled by papal bulls in 1261 and 1262
and by Louis IX of France in the Mise of
Amiens (January 1264), the Provisions were
restored by baronial action in 1263 and, in
modified form, in 1264 but finally annulled
by the Dictum of Kenilworth (October 1266).

Oxford, University of, English autonomous
institution of higher learning at Oxford, Ox-
fordshire, Eng. It lies along the Upper River
Thames (called by Oxonians the Isis), 50 miles
(80 km) north-northwest of London.

Sketchy evidence indicates that schools ex-
isted at Oxford as soon as the early 12th
century. By the end of that century a uni-
versity was well established, perhaps resulting
from the barring of English students from the
University of Paris about 1167. Oxford was
modeled on the University of Paris, with ini-
tial faculties of theology, law, medicine, and
the liberal arts.

In the 13th century the university gained
added strength, particularly in theology, with
the establishment of several religious orders,
principally Dominicans and Franciscans, in
the town of Oxford. The university had no
buildings in its early years; lectures were given
in hired halls or churches. The various colleges
of Oxford were originally merely endowed
boardinghouses for impoverished scholars.
They were intended primarily for masters or
bachelors of arts who needed financial assis-
tance to enable them to continue study for a
higher degree. The earliest of these colleges,
University College, was founded in 1249. Bal-
liol College was founded in about 1263, and
Merton College in 1264.

During the early history of Oxford its repu-
tation was based on theology and the liberal
arts. But it also gave more serious treatment
to the physical sciences than did the Univer-
sity of Paris: Roger Bacon, after leaving Paris,
conducted his scientific experiments and lec-
tured at Oxford from 1247 to 1257. Bacon
was one of several influential Franciscans at
the university during the 13th and 14th cen-
turies. Among the others were Duns Scotus
and William of Ockham. John Wycliffe (c.
1330-84) spent most of his life as a resident
Oxford doctor.

Beginning in the 13th century the university
was strengthened by charters from the crown,
but the religious foundations in Oxford town
were suppressed during the Reformation. In
1571 an act of Parliament led to the incorpora-
tion of the university. The university’s statutes
were codified by its chancellor, Archbishop
William Laud, in 1636. In the early 16th cen-
tury professorships began to be endowed, and
in the latter part of the 17th century inter-
est in scientific studies increased substantially.
During the Renaissance, Desiderius Erasmus
carried the new learning to Oxford, and such
scholars as William Grocyn, John Colet, and
Sir Thomas More enhanced the university’s
reputation. Since that time Oxford has tradi-
tionally held the highest reputation for schol-
arship and instruction in the classics, theology,
and political science.

In the 19th century the university’s enroll-
ment and its professorial staff were greatly ex-
panded. The first women’s college at Oxford,
Lady Margaret Hall, was founded in 1878, and
women were first admitted to full membership
in the university in 1920. In the 20th century
Oxford’s curriculum was modernized. Science
came to be taken much more seriously and
professionally, and many new faculties were
added, including ones for modern languages,
political science, and economics. Postgraduate
studies also expanded greatly in the 20th cen-
tury.

The colleges and collegial institutions of the

University of Oxford include All Souls (1438),
Balliol (1263-68), Brasenose (1509), Christ
Church (1546), Corpus Christi (1517), Exeter
(1314), Green (1979), Hertford (1874), Jesus
(1571), Keble (founded 1868, inc. 1870), Lady
Margaret Hall (founded 1878, inc. 1926),
Linacre (1962), Lincoln (1427), Magdalen
(1458), Merton (1264), New (1379), Nuffield
(founded 1937, inc. 1958), Oriel (1326), Pem-
broke (1624), Queen’s (1340), St. Anne’s
(founded 1879, inc. 1952), St. Antony’s (1950),
St. Catherine’s (1962), St. Cross (1965), St. Ed-
mund Hall (1278), St. Hilda’s (founded 1893,
inc. 1926), St. Hugh’s (founded 1886, inc.
1926), St. John’s (1555), St. Peter’s (founded
1947, inc. 1961), Somerville (founded 1879,
inc. 1926), Trinity (1554-55), University
(1249), Wadham (1612), Wolfson (1966), and
Worcester (1283, inc. 1714).

Oxford houses the Bodleian Library and the
Ashmolean Museum (gg.v.). The Oxford Uni-
versity Press, established in 1478, is one of the
largest and most prestigious university pub-
lishers in the world.

Oxford has been associated with many of the
greatest names in British history, from John
Wesley and Cardinal Wolsey to Oscar Wilde
and Sir Richard Burton to Cecil Rhodes and
Sir Walter Raleigh. The astronomer Edmond
Halley studied at Oxford, and the physicist
Robert Boyle performed his most important
research there. Prime ministers who studied at
Oxford include William Pitt the Elder, George
Canning, Sir Robert Peel, William Gladstone,
Lord Salisbury, H.H. Asquith, Clement Atlee,
Anthony Eden, Harold Macmillan, Edward
Heath, Sir Harold Wilson, and Margaret
Thatcher.

Oxford English Dictionary, The (OED),
definitive historical dictionary of the English
language, originally consisting of 12 volumes
and a one-volume supplement. The dictionary
is a corrected and updated revision of 4 New
English Dictionary on Historical Principles
(NED), which was published in 10 volumes
from Feb. 1, 1884, to April 19, 1928, and
which was designed to provide an inventory
of words in use in English since the middle
of the 12th century (and in some cases even
earlier). In 1933 the New English Dictionary
was reissued in 12 volumes (along with a one-
volume supplement) as The Oxford English
Dictionary. Both the NED and OED were
published by the Clarendon Press of Oxford.

Arranged in order of historical occurrence,
the definitions in the OED are illustrated
with about 5,000,000 dated quotations from
English-language literature and records. The
aim of the dictionary (as stated in the 1933
edition) is “to present in alphabetical series
the words that have formed the English vo-
cabulary from the time of the earliest records
down to the present day, with all the relevant
facts concerning their form, sense-history, and
etymology.”

The publication of the dictionary was first
suggested to the Philological Society (London)
in 1857, and the collection of materials began
soon thereafter. Editorial work began in 1879
with the appointment of James Murray, who
was at that time president of the Philological
Society, as editor in chief. Murray, during his
term as editor, was responsible for approxi-
mately one-half of the dictionary, including
the letters a through d, A through &, o, p, and
t. Succeeding editors included Henry Bradley,
William Alexander Craigie, and C.T. Onions.

A micrographically reproduced two-volume
edition of the 1933 12-volume OED and its
supplement appeared in 1971, entitled The
Compact Edition of the Oxford English Dic-
tionary.

A Supplement to the Oxford English Dic-
tionary, 4 vol. (1972-86), treating words that
came into use in the English-speaking world
after the preparation of the OED, was begun
in 1955 under the editorial direction of R.W.

Burchfield and was published by the Claren-
don Press.

The second edition of The Oxford English
Dictionary, known as OED2, was published
in 20 volumes in 1989 by the Oxford Univer-
sity Press. Its coeditors were John A. Simpson
and Edmund S.C. Weiner. The second edition
includes in one alphabetical sequence all the
words defined in the original 12-volume OED
and the 5 supplementary volumes. During the
making of the OED2, the text of the entire
dictionary was transferred to an electronic
data base.

Oxford Group (revivalistic movement): see
Moral Re-Armament.

Oxford Movement, 19th-century movement
centred at the University of Oxford that sought
a renewal of “catholic,” or Roman Catholic,
thought and practice within the Church of
England in opposition to the Protestant ten-
dencies of the church. An immediate cause of
the movement was the change that took place
in the relationship between the state and the
established Church of England from 1828 to
1832. Laws that required members of munic-
ipal corporations and government-office hold-
ers to receive the Eucharist in the Church
of England were repealed, and a law was
passed that removed most of the restrictions
formerly imposed on Roman Catholics. For a
short time it seemed possible that the Church
of England might be disestablished and that
it might lose its endowments. Consequently,
many loyal Anglicans wished to assert that
the Church of England was not dependent on
the state and that it gained its authority from
the fact that it taught Christian truth and its
bishops were in the apostolic succession (i.e.,
able to trace their authority and office back in
an unbroken line to the Apostles). The move-
ment rapidly became involved in theological,
pastoral, and devotional problems.

Leaders of the movement were John Henry
Newman (1801-90), a clergyman and subse-
quently a convert to Roman Catholicism and
a cardinal; Richard Hurrell Froude (1803-36),
a clergyman; John Keble (1792-1866), a cler-
gyman and poet; and Edward Pusey (1800-
82), a clergyman and professor at Oxford.

The ideas of the movement were published
in 90 Tracts for the Times (1833-41), 24 of
which were written by Newman, who edited
the entire series. The Tractarians asserted the
doctrinal authority of the catholic church to
be absolute, and by “catholic” they under-
stood that which was faithful to the teaching
of the early and undivided church. They be-
lieved the Church of England to be such a
catholic church.

Some of the movement’s followers gradually
moved closer to the beliefs of the Roman
Catholic Church, and controversies over the
Tractarians’ ideas developed. In 1845 New-
man joined the Roman Catholic Church, and,
subsequently, several others also joined.

Keble and Pusey remained active leaders of
the movement, which gradually spread its in-
fluence throughout the Church of England.
Some of the results were increased use of cere-
mony and ritual in church worship, the estab-
lishment of Anglican monastic communities
for men and for women, and better-educated
clergy who were more concerned with pastoral
care of their church members.

Oxfordshire, county of south-central En-
gland, bounded on the north by Warwick-
shire and Northamptonshire, on the west by
Gloucestershire and Wiltshire, on the south
by Berkshire, and on the east by Bucking-
hamshire. It comprises five districts—Cher-
well, -Oxford, South Oxfordshire, Vale of
White Horse, and West Oxfordshire—with an
area of 1,007 square miles (2,608 square km).

The county consists of two upland areas di-
vided by a broad vale, about 10 miles (16 km)
wide. The North Oxfordshire Heights, rising



to 700 ft (210 m) at Edgehill in the northeast
of the county, are developed on oolitic lime-
stone and related strata of the Jurassic period.
The Berkshire Downs and White Horse Hill
are developed on Cretaceous chalk. The inter-
vening clay vale stretches from northeast to
southwest. It is divided into the Oxford Clay
Vale and the White Horse Vale by an outcrop
of Corallian limestone, giving rise to the Ox-
ford Heights.

Oxfordshire is located almost entirely within
the Thames Basin. The river flows northeast-
ward along the Oxford Clay Vale, receiving
the Rivers Windrush, Evenlode, and Cherwell
from the north and the Ock and its tributaries
from the south. There is an elbow of capture,
where the drainage system has become con-
nected to a former portion of a neighbouring
system, to the east of Oxford, from which the
Thames flows southward through the Goring
Gap. There is little glacial drift except in
the northeast corner of the county. Gravel
deposits, both plateau (North Leigh, Combe,
and Tiddington) and flood plain (Bampton,
Oxford, and Dorchester) are important eco-
nomically.

Numerous Paleolithic and Mesolithic arti-
facts have been recovered from the flood-plain
gravels that border the Thames. Neolithic tools
and pottery have similarly been located at
many points in the county. A number of long
barrows and the Rollright Stones on the Ox-
fordshire-Warwickshire border also date from
this period. The major archaeological monu-
ment in the county, dating from the Iron Age,
is the Uffington White Horse, which is carved
into the chalk of the White Horse Hill. The
monument is 360 ft long and has a maximum
height of 130 ft. Dorchester and Alchester,
situated on the Roman road from Silchester
to Watling Street and Towcester, were the
most important sites in Roman Oxfordshire.
Subsequent Saxon settlement in the county
was concentrated at valley sites along the line
of the Thames and its major tributaries, and
Oxfordshire was successively part of the An-
glo-Saxon kingdoms of Wessex and Mercia.
During the 10th and 11th centuries the area
was overrun by the Danes.

At the time of Domesday Book (1086), the
record of William I the Conqueror’s land sur-
vey of England, the county was fairly well
populated, the major centres being Oxford
itself, Wallingford, Abingdon, and Bampton.
All were incipient towns with regular markets.
The medieval period is commemorated by nu-
merous ecclesiastical and domestic buildings.
Iffley church, just south of Oxford, is one of
the best examples of pure Romanesque style
in England; Adderbury, south of Banbury, has
a cruciform Decorated style church, and that
at Minster Lovell is pure Perpendicular style.
Secular buildings include Broughton Castle
(14th century), Stonor Park, Stanton Harcourt
(1450), Chastleton, and Blenheim Palace (ear-
ly 18th century), built near Woodstock for the
Duke of Marlborough, a member of one of
the great political dynasties of England. The
county saw action during the English Civil
War (1642-51). The towns of Oxford, Ban-
bury, and Wallingford were all besieged by
Parliamentary forces at some time, and Ox-
ford was the Royalist headquarters.

The economy of modern Oxfordshire is ba-
sically agricultural. The North Oxfordshire
Heights are important for sheep and arable
farming, mostly on large farms. From me-
dieval times until quite recently wool was a
mainstay of the economy. The clay vale is
mainly sown to grass, milk and beef being
produced. The White Horse Vale and the
northern slope of the Downs are noted for
fruit production.

Ironstone is mined near Banbury, and clay,
sand, and gravel are also worked in various
parts of the county. Cowley, a suburb of
Oxford, is the major industrial centre, pro-
ducing motor vehicles and pressed steel. Ban-

bury, with light engineering, and Witney, with
blanket manufacture, are also important cen-
tres. Paper mills are located at Wolvercote,
Shiplake, Sandford, and Eynsham, using pure
stream water. Pop. (1983 est.) 550,300.

oxidation-reduction reaction, also called
REDOX REACTION, any of a large and diverse
class of chemical processes mostly involving
the transfer of oxygen atoms, hydrogen atoms,
or electrons from one substance to another.

A brief treatment of oxidation-reduction
reactions follows. For full treatment, see
MACROPAEDIA: Chemical Reactions.

Before the role of electrons in chemical re-
actions was elucidated, the term oxidation
was applied to reactions in which an ele-
ment gained oxygen, as in the burning of
carbon, C + O, = CO,, or the rusting of iron,
4Fe + 30, — 2Fe,0,; the term reduction des-
ignated a reaction by which an element lost
oxygen, such as the reduction of copper by
hydrogen, CuO + H, — Cu + H,0.

Today it is understood that most oxida-
tion-reduction processes (usually called redox
reactions) involve the transfer of oxygen atoms,
hydrogen atoms, or electrons. These reactions
are characteristically coupled—i.e., whenever
an oxidation reaction occurs, a reduction re-
action also takes place. When hydrazine, for
example, loses hydrogen and is oxidized to ni-
trogen gas in the reaction N,H, — N, + 2H,0,
oxygen gains hydrogen and is thereby reduced,
forming water.

Many substances in water solution ionize.
Nickel chloride (NiCl,), for example, dissoci-
ates into its charged constituents as symbol-
ized by the reaction NiCl, — Ni** + 2Cl-. The
electrolysis of such solutions results in an ox-
idation process at the anode and a reduction
process at the cathode. For the electrolysis of
NiCl, the anode reaction is 2Cl- — Cl, + 2e~
and the cathode reaction Ni** + 2¢~— Ni.
These reactions involving electrons are called
half reactions or oxidation-reduction couples.
In theory, every oxidation-reduction reaction
may be broken up into two couples that in-
dicate the mechanism by which electrons are
transferred. Oxidation and reduction occur si-
multaneously and in equivalent amounts; i.e.,
the number of electrons lost is equal to the
number gained. The relative potentials of the
two couples determine the direction in which
the reaction will proceed.

The most powerful reducing agents include
such highly electropositive metals as sodium,
which readily reduce the compounds of the
noble metals and also liberate hydrogen from
water. Among the most powerful oxidizing
agents are fluorine and ozone. These readily
liberate oxygen from water.

Each atom that participates in a redox re-
action is assigned an oxidation number that
signifies the atom’s excess or deficiency of
electrons. For instance, the Na* ion has an
oxidation number of +1 because it is defi-
cient of one electron. Sulfate ion (SO3") has
an overall oxidation number of —2, which
is the sum of the oxidation numbers of its
constituent atoms. Each oxygen atom has two
spare electrons; their total contribution to the
sulfate oxidation number therefore is —8. Sul-
fur has an oxidation number of +6, which,
when added to the contribution from oxy-
gen, gives a total oxidation number of —2 for
the sulfate ion. In an electronically neutral
substance, the sum of the oxidation numbers
is zero—e.g., sodium sulfate (Na,SO,). The
oxidation number of the two sodium atoms
(+2 in total) balances the negative oxidation
number of the sulfate ion (—2). Hence, if an
atom or ion increases its oxidation number,
it has been oxidized through loss of electrons;
whereas if its oxidation number decreases, it
has been reduced.

Certain elements assume the same oxida-
tion number in different compounds; others,
notably the nonmetals and the transition el-
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ements, can assume a variety of oxidation
numbers. For example, fluorine, the most elec-
tronegative of the elements, has the oxidation
number —1 in all of its compounds; nitrogen
can have any oxidation number between —3
(as in ammonia, NH;) and +5 (as in nitric
acid, HNO,).

In the nomenclature of inorganic com-
pounds, it is accepted practice to indicate the
oxidation number of an element that may
exist in more than one oxidation state by a
roman numeral in parentheses after the name
of the element; e.g., iron(Il) chloride (FeCl,)
and iron(III) chloride (FeCl,).

oxide, any of a large and important class of
chemical compounds in which oxygen is com-
bined with another element.

Nearly all the elements form oxides, which
vary in properties from those of typical metal
oxides—crystalline solids containing the oxide
ion, O, that react with water to form alkalies
or with acids to form salts—to those of typ-
ical nonmetal oxides—volatile compounds in
which the oxygen atoms are covalently linked
to the nonmetal atom and that react with
water to form acids or with alkalies to form
salts. Thus, calcium, a metal, forms calcium
oxide (CaO), which reacts with water to form
calcium hydroxide, a strong alkali, and with
hydrochloric acid to form calcium chloride, a
salt; sulfur, a nonmetal, forms sulfur trioxide
(SO;), which reacts with water to form sulfuric
acid, a strong acid, and with sodium hydroxide
to form sodium sulfate, a salt. Oxides, such
as those of aluminum, zinc, or tin, that form
salts by reacting with either acids or alkalies,
are called amphoteric; for example, aluminum
oxide (Al,0;) reacts with hydrochloric acid
to form aluminum chloride and with sodium
hydroxide to form sodium aluminate.

Certain organic compounds react with oxy-
gen or other oxidizing agents to produce
substances called oxides. Thus, amines, phos-
phines, and sulfides form amine oxides, phos-
phine oxides, and sulfoxides, respectively, in
which the oxygen atom is covalently bonded
to the nitrogen, phosphorus, or sulfur atom.
The so-called olefin oxides are cyclic ethers.

oxide mineral, any naturally occurring in-
organic compound with a structure based on
close-packed oxygen atoms in which smaller,
positively charged metal ions occur in inter-
stices. Oxides are distinguished from other
oxygen-bearing compounds such as the sil-
icates, borates, and carbonates, which have
a readily definable group containing oxygen
atoms covalently bonded to an atom of an-
other element. Hydroxides are usually not in-
cluded with oxide minerals.

The oxide minerals can be grouped as sim-
ple oxides and multiple oxides. Simple oxides
are a combination of one metal and oxygen,
whereas multiple oxides have two nonequiva-
lent metal sites. The oxide structures are usu-
ally based on cubic or hexagonal close-packing
of oxygen atoms with the octahedral or tetra-
hedral sites or both occupied by metal ions;
symmetry is typically cubic, hexagonal, trigo-
nal, or tetragonal.

The simple oxides can be subdivided on the
basis of the ratio of the numbers of atoms
of metal and oxygen, giving general formu-
las of the 4,0, type. In such formulas 4
represents a metal atom, and x and y repre-
sent integers. Chemical compositions then fall
into categories such as those designated 4O,
A0, 4,0,, AO,. Specific simple oxide min-
erals include periclase (MgO), cuprite (Cu,0),
hematite (Fe,0,), and uraninite (UQ,).

Complex oxides show a more varied chem-
istry, often with extensive solid solution. Most
common is the spinel group, with the general
formula 4B,0,, in which 4 and B are ions of
different metals, the same metal with differ-
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ent oxidation states, or a combination of the
two; A-divalent, B-trivalent is the common-
est. Frequently occurring divalent ions include
magnesium, iron, zinc, and manganese, while
common trivalent ions are aluminum, iron,
manganese, and chromium.

Oxide minerals occur as decomposition prod-
ucts of sulfide minerals, in pegmatites, early
crystallizing minerals in ultrabasic rocks, and
as accessory minerals in many igneous rocks.

oxidoreductase, any member of a class of
enzymes, commonly known as dehydroge-
nases or oxidases, that catalyze the removal of
hydrogen atoms and electrons from the com-
pounds on which they act. Substances called
coenzymes, associated with the oxidoreduc-
tase enzymes and necessary for their activity,
accept the hydrogen and electrons, which—in
metabolic systems of animals—eventually are
transferred to oxygen. Other enzymes of this
group catalyze such reactions as the oxidation
of aldehydes and ketones to carboxylic acids
and the dehydrogenation of amino acids.

oxime, any of a class of nitrogen-contain-
ing organic compounds usually prepared from
hydroxylamine and an aldehyde, a ketone,
or a quinone. Oximes have the structure

x\
/C=N—OH,
Y

~ Oxide minerals (continued)

in which X and Y are hydrogen atoms or
organic groups derived by removal of a hy-
drogen atom from an organic compound.
Because most oximes are solids with char-
acteristic melting points, they are useful in
identifying liquid aldehydes and ketones.

Oximes can also be made by the action of
hydrogen-donating reagents upon certain ni-
tro compounds or by the isomerization of ni-
troso compounds. The oximes obtained from
aldehydes (aldoximes) can be dehydrated to
form nitriles. Other useful chemical reactions
of oximes include conversion to amines (by
treatment with hydrogen or other reducing
substances) and to amides (by the action of
strong acids or of phosphorus pentachloride).
A large-scale application of this conversion to
amides is the transformation of cyclohexanone
oxime to caprolactam, the starting material
for nylon 6.

oxisol, intensely weathered soil type of the
humid tropics and subtropics. Diagnostic of
these soils is a subsurface horizon depleted
in most of the common soil minerals and
containing only hydrated oxides of iron and
aluminum, plus kaolinite clays and quartz
sand. Where exposed to repeated wetting and
drying, the iron oxides cement soil particles
to form ironstone “hardpans” (also called
laterite). Oxisols develop on heavily eroded
ancient upland land surfaces, commonly in
association with ultisol soils. The world’s two
largest areas of oxisols are in the Amazon
Basin of South America and the Congo Basin
of Africa. With careful fertilization, oxisols on

the islands of Hawaii and the Caribbean yield
large crops of sugarcane, bananas, pineapple,
coffee, and rice.

Oxley, John (Joseph William Moles-
worth) (b. 1783/85?, near Westow, Yorkshire,
Eng.—d. May 26, 1828, Kirkham, Australia),
surveyor-general and explorer who played an
important part in the exploration of east-
ern Australia and also helped open up Van
Diemen’s Land (later Tasmania).

Oxley joined the British navy as a midship-
man in 1799 and arrived in Australia as a
master’s mate in 1802. He worked on coastal
surveys and in 1805 was put in command
of the Buffalo by Governor Philip King, and
in 1806 he commanded another ship to Van
Diemen’s Land. Commissioned a lieutenant
in England in 1807, he returned to Sydney
(1808) with a land grant of 600 acres (240
hectares), bringing goods as an investment. In
1809 he wrote a report on the settling of Van
Diemen’s Land and returned to England.

Oxley was appointed surveyor-general of
New South Wales, retired from the navy, and
returned to Sydney in 1812. He then explored
as much territory as he had surveyed in the
early years: in 1817 with George Evans in the
Lachlan River region and in 1818 along the
Macquarie River, failing to find these rivers’
sources but opening up much land for sheep-
herding. His Two Expeditions into the Interior
of New South Wales (1820) was the first de-
scription of the area and provided the basis
for later explorations by Charles Sturt and
T.L. Mitchell.
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His coastal surveys included the charting of
Jervis Bay and Port Macquarie (1819). In
1823, returning from Port Curtis, he explored
Moreton Bay and 50 miles (80 km) up the
Brisbane River. His reports resulted in penal
settlements at Port Macquarie and Port Cur-
tis.

From his return in 1812, Oxley had busi-
ness interests; he was agent for companies
and creditors, engaged in cattle raising, and
was a breeder of prize sheep; he also served
as bank director and agricultural adviser. On
his expanded holdings he built his estate at
Kirkham in 1815. Oxley was also active in
the Bible Society, institutions for orphans,
and the Philosophical Society and served as a
magistrate and legislator. He died in straitened
circumstances.

Oxnard, city, Ventura County, California,
U.S., near the Pacific coast, between Los An-
geles and Santa Barbara. Founded in 1898,
it developed around a sugar-beet factory fi-
nanced by Henry Oxnard. The surrounding
alluvial plain was the basis for agricultural in-
dustries. With the development of harbour fa-
cilities at adjacent Port Hueneme and nearby
military installations, the city grew rapidly
and acquired diversified manufactures. Ox-
nard College opened in 1975. Oxnard Air
Force Base is 5 miles (8 km) northeast. Ox-
nard is the headquarters of the offshore Chan-
nel Islands National Monument. Inc. 1903.
Pop. (1986 est.) city, 130,800; Oxnard-Ven-
tura metropolitan area (PMSA), 611,000.

oxpecker, also called TICKBIRD, either of the
two species of the African genus Buphagus,
of the family Sturnidae (order Passeriformes).
Both species—the yellow-billed (B. africanus)
and the red-billed (B. erythrorhynchus)—are
brown birds 20 cm (8 inches) long, with wide
bills, stiff tails, and sharp claws. They cling to
cattle and big-game animals to remove ticks
and maggots from their hides; when alarmed,
the birds hiss, alerting their hosts to possible
danger. Though they rid animals of pests, ox-
peckers also take blood from the sores, which
may be slow to heal.

Oxus River (Asia): see Amu Darya.

oxygen (O), nonmetallic chemical element of
Group Vla of the periodic table. Oxygen is
a colourless, odourless, tasteless gas, the most
plentiful element in the Earth’s crust; its most
important compound is water.

Oxygen was discovered in about 1772 by a
Swedish chemist, Carl Wilhelm Scheele, who
obtained it by heating potassium nitrate, mer-
cury(Il) oxide, and many other substances.
An English chemist, Joseph Priestley, inde-
pendently discovered oxygen in 1774 by the
thermal decomposition of mercury(II) oxide
and published his findings the same year,
three years before Scheele published. A French
chemist, Antoine Lavoisier, first recognized
the gas as an element (1775-77), coined its
name, and (in opposition to the phlogiston
theory) explained combustion as a union of
oxygen with the burning material.

Occurrence, properties, and uses. The pro-
portion of oxygen by volume in the atmo-
sphere is 21 percent, by weight in seawater
85.7 percent, and in the Earth’s crust 46.6 per-
cent. (Certain recent figures suggest an even
higher percentage of oxygen in seawater and
in the Earth’s crust.)

During respiration, animals and lower plants
take oxygen from the atmosphere and return
to it carbon dioxide, whereas by photosyn-
thesis, higher (green) plants assimilate carbon
dioxide in the presence of sunlight and evolve
free oxygen. Almost all the free oxygen pres-
ent in the atmosphere is the result of photo-
synthesis. About 3 parts of oxygen by volume
dissolve in 100 parts of freshwater at 20° C
(68° F) and slightly less than this in seawater.
Dissolved oxygen is essential for respiration of
fish and other marine life.

Below —183° C (—297° F), oxygen is a pale
blue liquid; it becomes solid at about —218°
C (—360° F). Gaseous oxygen on Earth and
in the lower atmosphere consists almost en-
tirely of molecules of two atoms, O,. Tri-
atomic oxygen, O,, called ozone (g.v.), and
monatomic oxygen, O, are more predominant
in the upper atmosphere, where ozone shields
the Earth from the Sun’s ultraviolet radiation.
Pure oxygen is 1.1 times heavier than air.

The chief source of commercial oxygen is
the atmosphere, from which it is separated
by liquefaction and by fractional distillation.
Of the main components of air, oxygen has
the highest boiling point and therefore is less
volatile than nitrogen and argon. Since the
1970s commercial oxygen or oxygen-enriched
air has gradually replaced ordinary air in
steelmaking and other metallurgical processes
and in the chemical industry for the manu-
facture of such oxidation-controlled chemicals
as acetylene, ethylene oxide, and methanol.
Medical applications of oxygen include use in
oxygen tents, inhalators, and pediatric incu-
bators. Oxygen-enriched gaseous anesthetics
insure life support during general anesthesia.
Oxygen is a significant element in a number
of industries that use kilns. Oxygen in its lig-
uid state is also used to fuel rocket engines.

Natural oxygen consists of a mixture of
three stable isotopes: oxygen-16 (99.759 per-
cent), oxygen-17 (0.037 percent), and oxygen-
18 (0.204 percent). Four artificially prepared
radioactive isotopes of mass numbers 14, 15,
19, and 20 are known. The longest lived,
oxygen-15 (124-sec half-life), has been used to
investigate respiration in mammals.

Compounds. Oxygen has a valence of two
and forms a large range of covalently bonded
compounds, among which are oxides of non-
metals, as water (H,0), sulfur dioxide (SO,),
and carbon dioxide (CO,); organic compounds
such as alcohols, aldehydes, and carboxylic
acids; common acids such as sulfuric (H,SO,),
carbonic (H,CO;), and nitric (HNO,); and
corresponding salts, such as sodium sulfate
(Na,SO,), sodium carbonate (Na,CO,), and
sodium nitrate (NaNO,). Oxygen is present as
the oxide ion, O?~, in the crystalline structure
of solid metallic oxides such as calcium oxide,
CaO; metallic superoxides, such as potassium
superoxide, KO,, contain the O3 ion, whereas
metallic peroxides, such as barium peroxide,
BaO,, contain the O}~ ion. For further infor-
mation about the various classes of oxygen
compounds, see oxide; peroxide.

atomic number 8

atomic weight 15.9994

melting point —218.4° C (—361.1° F)
boiling point —183.0° C (—297.4° F)
density (1 atm, 0° C) 1.429 g/1

valence 2

electronic config. 2-6 or 1522522p4

oxygen cycle, circulation of oxygen in vari-
ous forms through nature. Free in the air and
dissolved in water, oxygen is second only to
nitrogen in abundance among uncombined el-
ements in the atmosphere. Plants and animals
use oxygen to respire and return it to the air
and water as carbon dioxide (CO,). CO, is then
taken up by algae and terrestrial green plants
and converted into carbohydrates during the
process of photosynthesis, oxygen being a by-
product. The waters of the world are the main
oxygen generators of the biosphere; their algae
are estimated to replace about 90 percent of
all oxygen used. Oxygen is involved to some
degree in all the other biogeochemical cycles.

Despite the burning of fossil fuel and the
reduction of natural vegetation (on land and
in the sea), the level of atmospheric oxygen
appears to be relatively stable because of the
increase in plant productivity resulting from
agricultural advances worldwide.

oxygen group element, also called cHALCO-
GEN, any of the five chemical elements com-
prising Group VIa of the periodic classifica-
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tion—namely, oxygen (O), sulfur (S), selenium
(Se), tellurium (Te), and polonium (Po).

A brief treatment of the oxygen group
elements follows. For full treatment, see
MACROPAEDIA: Chemical Elements. See also
MICROPAEDIA for entries on each member of
this group.

In cosmic abundance oxygen ranks fourth
among the elements, after hydrogen, helium,
and neon. In mass, however, it makes up ap-
proximately 20 percent of the Earth’s lower
atmosphere, about 46 percent of its solid crust,
and nearly 90 percent of its waters. Sulfur
is widely scattered throughout the universe,
but is only ninth among all elements in total
abundance. It accounts for about 12 percent
of the mass of certain meteorites, but consti-
tutes only from 0.03 to 0.06 percent of the
Earth’s crust. Selenium, tellurium, and polo-
nium are much rarer than sulfur.

The chalcogens are distinguished by an elec-
tron configuration in which six electrons oc-
cupy the outermost shell. Any atom having
such an electronic structure tends to form a
stable shell of eight electrons by adding two
more and producing an ion with a double
negative charge. This tendency to form nega-
tively charged ions is quantitatively expressed
in terms of two properties: electronegativity
(the assumption of a partial negative charge
when present in covalent combination) and
electron affinity (the ability of a neutral atom
to take up an electron and form a negative
ion). With the exception of fluorine, oxygen
has the highest electronegativity and electron
affinity of any known element. Both these
properties decrease in intensity among the
other chalcogens with increasing atomic num-
ber and mass.

Another property common to all the chalco-
gens except polonium is catenation—i.e., the
bonding of an atom to an identical atom. Sul-
fur manifests this mode of combination most
distinctly.

oxyntic cell (anatomy): see parietal cell.

Oxyrhynchus, also spelled 0OXYRYNKHOS, an-
cient capital of the 19th Upper Egyptian nome
(province), on the western edge of the Nile
Valley, in al-Minya muhafazah (governorate).
It is best-known for the numerous papyri un-
covered there, first by B.P. Grenfell and A.S.
Hunt (1897-1907), and later by Italian schol-
ars early in the 20th century. The papyri—dat-
ing from about 250 Bc to AD 700 and written
primarily in Greek and Latin but also in de-
motic Egyptian, Coptic, Hebrew, Syriac, and
Arabic—include religious texts (e.g., miracles
of Sarapis, early copies of the New Testament,
and such apocryphal books as the Gospel of
Thomas) and also masterpieces of Greek clas-
sical literature. Among the papyri were texts
once considered lost, including selections of
early Greek lyric poetry, Pindar, dramatists
such as Menander and Callimachus, and in-
numerable prose works of oratory or history,
such as those of the Oxyrhynchus historian.
The modern village of al-Bahnasa is located
on the site.

oxytocin, hormone used clinically to help be-
gin or to continue labour, to control bleeding
following delivery, and to stimulate the secre-
tion of breast milk. Oxytocin was first syn-
thesized (along with the related antidiuretic
hormone [ADH]) by Vincent du Vigneaud in
1953, and he received the Nobel Prize for
Chemistry in 1955 for this work. Synthetic
oxytocin has since become widely used in ob-
stetric practice.

Natural oxytocin is secreted by the posterior
pituitary gland, which holds and secretes oxy-
tocin produced by the hypothalamus. Oxy-
tocin causes milk to be ejected from the
breasts during lactation; the amount of oxy-
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tocin produced naturally, however, has little
effect on uterine contractions and does not
stimulate labour. When synthetic oxytocin is
infused in larger amounts, however, it causes
smooth muscle in the wall of the uterus to
contract and initiate the process of labour.
Smooth muscle cells in the uterus contain
proteins that bind specifically to oxytocin; the
number of these oxytocin receptors increases
during late pregnancy. Oxytocin’s effect on
uterine smooth muscle is dependent on the
presence of estrogen, and for that reason oxy-
tocin has little effect on the uterus during the
early stages of pregnancy; near term, however,
it is very effective and successfully produces
uterine contractions in 80-90 percent of the
women to whom it has been administered.

Oya Current, Japanese OYASHIO, also called
KURIL CURRENT, surface oceanic current flow-
ing southwest along the Kamchatka Penin-
sula and the Kuril Islands. Meeting the Kuro
Current Extension east of Japan, part of the
cold, less saline water of the Oya Current
sinks below the Kuro Current and continues
southward; the confluence of these currents
is marked by fogbanks. The Oya Current is
thought to transport about 530,000,000 cubic
feet (15,000,000 cubic m) of water per second.

Oyama, city, Tochigi ken (prefecture), Hon-
shu, Japan, on the Omoi River. A castle
town during the Middle Ages, it became a
post station and river port during the Toku-
gawa era (1603-1867). The transport centre
of southern Tochigi prefecture, Oyama is the
hub of three major railways. Communication
facilities and proximity to Tokyo made the
city an industrial suburb of the Tokyo-Yoko-
hama metropolitan area after World War II.
Major industries include the manufacture of
mining and transport equipment and the re-
fining of aluminum. The commercial sector
of the economy has shown only slow growth;
dried gourd shavings are a special product of
the surrounding region. The Oyama Radio
Transmitting Station, one of the largest in the
Orient, is located outside the city. Pop. (1986
est.) 135,218.

Oyapock River, Portuguese RIO OIAPOQUE,
river in northeastern South America. It rises
in the Tumuc-Humac Mountains and flows
northeast for 311 miles (500 km) to empty
into the Atlantic near Cape Orange. It forms
the border between French Guiana and the

Saramacao, an Indian village near the mouth of the
Oyapock River

P. Braun

Brazilian territory of Amapa. Near its mouth
are the ports of Saint-Georges, French Guiana;
and Oiapoque and Ponta dos Indios, Braz.

Oyem, town, northern Gabon, on a plateau
at an elevation of about 3,000 feet (900 m). It
is an administrative and transport centre for
an agricultural area. Cocoa and coffee, grown
on mixed plantations, are the most important
cash crops and are trucked northwest to the
Cameroon ports of Kribi and Douala for ex-
port. Rubber and potatoes are also cultivated.

Oyem has a hospital, Roman Catholic and
Protestant churches, an agricultural school, a
government secondary school, and a customs
station. Pop. (1985 est.) 89,600.

Oyo, state, western Nigeria, comprising for-
mer Oyo and Ibadan provinces carved out of
the former Western State in 1976. With an
area of 14,558 square miles (37,705 square
km), it is bounded by the states of Kwara on
the north, Ogun on the south, and Ondo on
the east, and by the Republic of Benin on
the west. The state has tropical rain forest in
the southeast and a “derived” savanna in the
north that is largely the result of clearing and
burning the former forest cover to provide
land for cultivation. The Ogun and the Oshun
are the most important rivers. Oyo State is
inhabited mainly by the Yoruba people.

The economy of Oyo is based chiefly on agri-
culture and handicrafts. Agricultural products
include yams, corn (maize), cassava, beans,
millet, plantains, tobacco, cocoa, palm oil and
palm kernels, cotton, kola nuts, indigo, and
fruits. The state is also noted for its cot-
tage industries consisting of cotton spinning,
weaving, dyeing, leatherworking (sheep and
goat skins), wood carving, and mat making.
Industries in Ibadan, the state capital and sec-
ond largest city in Nigeria, include a cannery,
a brewery, a publishing industry, a tobacco
processing factory, wood and steel furniture
factory, and a motor vehicle assembly plant.
Oshogbu has a textile industry, a food-process-
ing plant, and a steel-rolling mill. Deposits of
tin, columbite, gold, and marble are worked.
Ibadan is the site of the International Institute
of Tropical Agriculture, the Cocoa Research
Institute of Nigeria, and the Federal Agricul-
tural Research Institute. Among the state’s
tourist attractions are the Ibadan University
Zoo, the Agodi Zoological Garden, the Mbari
Arts Center at Oshogbo, and the residential
palaces of Yoruba rulers in Ilesha, Oyo, Ife-
lodun, and Ogbomoso. There are universities
at Ife-lodun and Ibadan, a college of arts and
sciences at Ife-lodun, a college of education
at Ilesha, and a number of teacher training
colleges. The Lagos-Ibadan highway links the
northern and southern parts of the state. Pop.
(1984 est.) 8,732,300.

A list of the abbreviations used
in the MICROPAEDIA will be found
at the end of this volume

Oyo, town, central Oyo State, southwest-
ern Nigeria. It was declared the new seat of
the alafin of Oyo (the political leader of all
Yoruba people) by Alafin Atiba in the mid-
1830s, after Old Oyo, also called Katunga (80
miles [129 km] north-northeast), the capital of
the Oyo Empire, was completely destroyed by
Fulani conquerors from Ilorin (60 miles [97
km] northeast). New Oyo was aligned with
Ibadan (32 miles [51 km] south) in the mid-
19th-century Yoruba civil wars. Following an
invasion by Dahomeyan forces in 1887, the
alafin of Oyo joined with Lagos against the
French and, in the treaty of 1888, placed all
of Yorubaland under British protection.

The alafin, now a traditional ruler, has only
nominal sovereignty over other traditional
Yoruba chiefs. From the ida oranyan (“sword
of state”) given to him by the traditional oni
(“king”) of Ife (who is the spiritual head of the
Yoruba people), the alifin derives the spiritual
authority for his rule. At nearby Koso is the
Shango shrine to the Yoruba god of thunder
and lightning, which plays a ceremonial role
in the installation of a new alafin.

The economy of modern Oyo is based chiefly
on agriculture and handicrafts. Products in-
clude tobacco (for the cigarette factory at
Ibadan), teak, and cotton. The town is a tra-
ditional centre of cotton spinning, weaving,
and dyeing (with locally grown indigo). It is

also famous for carved calabashes (gourds),
leatherwork (especially cushions) in goatskins
and sheepskins, wood carving, and mat mak-
ing. Local trade is primarily in yams, corn
(maize), sorghum, cassava, poultry, okra, and
beans.

By the 1860s a Yoruba Mission (Anglican)
was established in Oyo, which is now the
site of St. Andrew’s College (founded 1897),
one of the oldest teacher-training institutes in
Nigeria. The town also has secondary schools,
a government vocational centre, and several
hospitals. It lies on the main highway north
from Lagos city and is a hub for local roads
serving the state. Pop. (1983 est.) 185,300.

Oyo empire, Yoruba state north of Lagos, in
present-day Nigeria, that dominated, during
its apogee (1650-1750), most of the countries
between the Volta River in the west and the
Niger River in the east.

According to traditions, Oyo derived from
a great Yoruba ancestor and hero, Oduduwa,
who came from the east to settle at Ile-Ife and
whose son became the first alafin, or ruler,
of Oyo. Linguistic evidence suggests that two
waves of immigrants came into Yorubaland
between 700 and 1000, the second settling
at Oyo in the open country north of the
Guinea forest. This second state became pre-
eminent among all Yoruba states because of
its favourable trading position, its natural re-
sources, and the industry of its inhabitants.

Early in the 16th century Oyo was a minor
state, powerless before its northern neighbours
Borgu and Nupe—by whom it was conquered
in 1550. The power of Oyo was already grow-
ing, however, by the end of the century, thanks
to the alafin Orompoto, who used the wealth
derived from trade to establish a cavalry force
and to maintain a trained army.

Oyo subjugated the kingdom of Dahomey in
the west in two phases (1724-30, 1738-48)
and traded with European merchants on the
coast through the port of Ajase (Porto-Novo).
As Oyo’s wealth increased so did its leaders’
political options; some wished to concentrate
on amassing wealth, while others advocated
the use of wealth for territorial expansion.
This difference was not resolved until the
alafin Abiodun (reigned approximately 1770-
89) conquered his opponents in a bitter civil
war and pursued a policy of economic devel-
opment based primarily on the coastal trade
with European merchants.

Abiodun’s neglect of everything but the econ-
omy weakened the army, and thus the means
by which the central government maintained
control. His successor, the alafin Awole, in-
herited local revolts, an administration ten-
uously maintained by a complex system of
public service, and a decline in the power of
tributary chiefs. The decline was exacerbated
by quarrels between the Alafin and his advis-
ers; it continued throughout the 18th century
and into the 19th, when Oyo began to lose
control of its trade routes to the coast. Oyo
was invaded by the newly risen Fon of Da-
homey, and soon after 1800 it was captured
by militant Fulani Muslims from Hausaland
in the northeast.

Oyomeigaku, one of the three major schools
of Neo-Confucianism that developed in Japan
during the Tokugawa period (1603-1867). See
Neo-Confucianism.

Oyono, Ferdinand Léopold (b. Sept. 14,
1929, Ngoulemakong, Cameroon), African
statesman, actor, and comic writer whose two
best-known works—Une Vie de boy (1956;
Houseboy) and Le Vieux Négre et la médaille
(1956; The Old Man and the Medal), written
while he was studying law and administration
in Paris—reflect the growing sentiment of an-
ticolonialism of the 1950s.

During the 1950s, while writing his first two
books, Oyono worked in Paris as an actor on
stage and on television. In 1960, however, he



returned to Cameroon and entered the diplo-
matic corps, becoming special envoy in 1961-
62 to Guinea, Mali, Senegal, and Morocco.
Between 1963 to 1975 he was ambassador to
Liberia, the Benelux countries, the European
Common Market, France, Italy, Tunisia, Mo-
rocco, and Algeria. He then served the United
Nations (UN) as chairman of the Security
Council, of the UNICEF Board, of the Se-
curity Council’s Political Committee, and of
the Council on Namibia. After serving as am-
bassador to the United Kingdom (1984-85),
Oyono returned to Cameroon to take posts in
the Cabinet.

Oyono’s first book, Houseboy, is written in
the form of a diary. It depicts honestly but
with humour the often brutal life of a house-
boy in the service of a French commandant.
The Old Man and the Medal satirizes colo-
nialism through the eyes of a God-fearing and
loyal old villager who completely reverses his
opinion of the white man on the same day
that he is to receive a medal for his “service”
(sacrifices of his sons and land) to France. In
both novels Oyono’s indictment of paternal-
istic missionaries and administrators is clear.
He perfected an ironic tone that conveys the
full tragedy and pain of the lives of the com-
mon people, usually illiterate peasant farmers,
who naively accept the doctrines of French
colonialism. In mocking the foibles of the
self-deluded colonial masters as well as the
simple villagers, Oyono often paints hilarious
portraits, putting his early experience as an
actor in theatrical farce to good use. A third
novel, Chemin d’Europe (1960; “The Road
from Europe”), tackles the somewhat different
problem of a young man who is better edu-
cated than his peers but still lacks the skills
needed to assure him of success.

Oyono-Mbia, Guillaume (b. 1939, Mvou-
tessi, Cameroon), African dramatist and short-
story writer, one of bilingual Cameroon’s few
writers to achieve success both in French and
in English. Oyono-Mbia attended the Collége
Evangélique at Limbamba and then went to
England, graduating from the University of
Keele in 1968. With skills often compared to
those of Moli¢ére, Oyono-Mbia exercised an
unusual ability to create comedies that play
well both on stage and on radio. Among
them are Trois prétendants . . . un mari (1962;
Three Suitors . .. One Husband), Until Fur-
ther Notice (1967), Notre fille ne se mariera
pas! (1969; “Our Daughter Will Not Marry!”),
and His Excellency’s Train (1969), all written
on his favourite theme of youth versus adult,
modernity versus tradition.

In the 1970s his penchant for satire was
also evident in three volumes of amus-
ing tales of life in - his native village,
Chroniques de Mvoutessi (1971-72; “Chroni-
cles of Mvoutessi”). From 1969 Oyono-Mbia
was professor of literature at the University
of Yaoundé in Cameroon. Between 1972 and
1975 he was chief administrative officer in the
Office of Cultural Affairs in the Ministry of
Information and Culture.

Opyrat, also spelled OIRAT, any of the peoples
speaking western dialects of the Mongol lan-
guage group.

In the 13th century the western Mongols were
enemies of the eastern Mongols of Genghis
Khan’s empire. During the following centuries
the western Mongols maintained a separate
existence under a confederation known as the
Dorben Oyrat (Four Allies, from which the
name Opyrat is derived); at times they were al-
lies, at times enemies, of the eastern Mongols
in the Genghis Khan line. Part of the western
Mongols remained in their homeland, north-
ern Sinkiang, or Dzungaria, and western Mon-
golia. Another part of the Oyrat confederation,
including all or some of the Torgut, Khoshut,
Dorbet (or Derbet), and other groups, moved
across southern Siberia to the southern Urals
at the beginning of the 17th century. From

there they moved to the lower Volga; and for
a century and a half, until 1771, they lived
as nomads both to the east and to the west
of the lower Volga. During the course of the
18th century they were absorbed by the Rus-
sian Empire, which was then expanding to the
south and east. In 1771 those on the left bank,
to the east of the Volga, returned to China.
The right-bank Kalmyk (g.v.), comprising the
contemporary Torgut, Dorbet, and Buzawa,
remained in Russia.

Considerable numbers of Opyrat still live in
the Sinkiang and Tsinghai regions of north-
west China, where an estimated 100,000 speak
Opyrat dialects; another 50,000 speakers live in
the western portions of the Mongolian People’s
Republic, where they have been dominated
by the numerically preponderant Khalkha.

Oyrot autonomous oblast (Russian
S.F.S.R.): see Gorno-Altay autonomous oblast.

Oystein I MAGNUSSON (Norwegian king):
see Eystein I Magnusson.

oyster, any member of the families Ostreidae
(true oysters) or Aviculidae (pearl oysters), bi-
valve mollusks found in temperate and warm
coastal waters of all oceans. Bivalves known
as thorny oysters (Spondylus) and saddle oys-
ters (Anomia) are sometimes included in the
group.

True oysters have been cultivated as food
since pre-Christian times. Pearl oysters also
have long been valued for the precious pearls
that develop in them. (See also pearl.)

The two valves of the oyster shell, which
differ in shape, have rough surfaces that are
often a dirty gray. The upper valve is convex,
or higher at the middle than at the edges. The
lower valve, fixed to the bottom or to another
surface, is larger, has smoother edges, and is
rather flat. The inner surfaces of both valves
are smooth and white.

European flat oyster (Ostrea edulis)
G. Tomsich—Photo Researchers/EB Inc.

The valves are held together at their narrow
ends by an elastic ligament. A large central
muscle serves to close the valve against the
pull of the ligament. As the valves are held
slightly open, tiny hairlike structures (cilia)
draw water inward by means of wavelike mo-
tions. Two to three gallons may pass through
the oyster in an hour. Minute organic parti-
cles, filtered from the water, serve as food.

Opysters, in turn, are eaten by birds, starfishes,
and snails, as well as by fishes, including
skates. The oyster drill (Urosalpinx cinenea),
a widely occurring snail, drills a tiny hole
through the oyster shell with its tongue, then
sucks out the living tissue.

Like other bivalves, most oysters are either
male or female, although hermaphroditism
also occurs. Ostrea edulis exhibits a phe-
nomenon called rhythmical hermaphroditism,
in which an individual alternates sexes sea-
sonally or with changes in water temperature.
Oysters breed in the summer. The eggs of
some species are released into the water before
fertilization by the sperm; the eggs of others
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are fertilized within the female. The young are
released as ciliated spheres known collectively
as spat, which swim for several days before
attaching themselves permanently to a site.
Edible oysters are ready for harvesting in three
to five years.

True oysters (family Ostreidae) include
species of Ostrea, Crassostrea, and Pycno-
donte. Common Ostrea species include the
European flat, or edible, oyster, O. edulis; the
Olympia oyster, O. lurida; and O. frons. Cras-
sostrea species include the Portuguese oyster,
C. angulata; the North American, or Virginia,
oyster, C. virginica; and the Japanese oyster,
C. gigas. Pearl oysters (family Aviculidae) are
mostly of the genus Meleagrina, sometimes
called Pinctada or Margaritifera.

O. edulis occurs from the coast of Norway
to waters near Morocco, through the Mediter-
ranean Sea, and into the Black Sea. It is
hermaphroditic and attains lengths of about 8
cm (about 3 inches). O. lurida, of the Pacific
coastal waters of North America, grows to
about 7.5 cm (3 inches). C. virginica, native
to the Gulf of Saint Lawrence to the West
Indies and about 15 cm (6 inches) long, has
been introduced into Pacific coastal waters of
North America. Up to 50,000,000 eggs may
be released by the female at one time. Com- .
mercially, C. virginica is the most important
North American mollusk. C. angulata occurs
in coastal waters of western Europe. C. gi-
gas, of Japanese coastal waters, is among the
largest oysters, attaining lengths of about 30
cm (1 foot). Like C. virginica, the Sydney rock
oyster (Crassostrea commercialis) changes sex;
born male, it changes to female later in life.
It is the most economically important Aus-
tralian edible oyster.

Oysters are shucked and eaten raw, cooked,
canned, or smoked; small quantities are frozen.
Popular varieties include the blue point and
lynnhaven—forms of C. virginica (harvested,
respectively, from the Blue Point, Long Island,
and Lynnhaven Bay, Va., regions); as well as
the colchester of Britain and the marennes
of France. The colchester and marennes are
forms of O. edulis.

Pearls are formed in oysters by the accumu-
lation of nacre, the material lining the oyster
shell, around a solid piece of foreign mat-
ter that has become lodged inside the shell.
Pearls formed in edible oysters are lustreless
and of no value. The best natural pearls occur
in a few Oriental species, particularly Mele-
agrina vulgaris, native to the Persian Gulf.
This species is found mainly at depths of 8
to 20 fathoms (48 to 120 feet). Pearls are
taken mostly from oysters more than five
years old. Cultured pearls are grown around
bits of mother-of-pearl inserted manually into
the oyster. Most cultured pearls are grown in
Japanese or Australian coastal waters.

Oyster Bay, town (urbanized township),
Nassau County, southeastern New York, U.S.,
that occupies 108 square miles (280 square
km), extending from the north to south shores
on central Long Island, and comprises more
than 30 incorporated villages and unincorpo-
rated communities. The first settlers, led by
Peter Wright, Samuel Mayo, and the Reverend
William L. Leverich, arrived at Oyster Bay
Harbor from Rhode Island in 1653. The first
town meeting was held in 1660, and the town
was granted a governor’s patent in 1667. Dur-
ing the Revolutionary War, Raynham Hall
(1738, now a museum) served as British Army
headquarters, and Sally Townsend, who lived
there, provided information that led to the
capture of Major John André, a British spy.
Notable colonial landmarks in the area include
Wisteria House at Oyster Bay, the Friends
Meeting House .at Matinecock, and Tryon
House and Carman Homestead at Massape-
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qua Park. By the early 19th century the town
was essentially rural, although the whaling in-
dustry flourished. After the arrival of the Long
Island Rail Road in 1836, followed by the trol-
ley car at the turn of the century, a number of
large estates were built by financial and indus-
trial tycoons. Oyster Bay gained fame through
its most notable resident, President Theodore
Roosevelt, whose three-story mansion “Sag-
amore Hill” (built 1880 at Cove Neck) be-
came the summer White House (1901-09); it
is now a national historic site. The Theodore
Roosevelt Memorial and Trailside Museum
are nearby, and Roosevelt’s grave is in the
adjacent Young’s Cemetery.

The town continued to be almost entirely
rural-residential until it experienced a pre-
World War II growth of the aircraft industry
at Bethpage and Farmingdale. Oyster Bay now
has a broad-based diversified economy with
planned industrial parks at Bethpage, Farm-
ingdale, Hicksville, Jericho, Plainview, Syos-
set, and Woodbury. Educational institutions
in the town include the State University of
New York Agricultural and Technical College
(established 1912) at Farmingdale, the State
University of New York College (1968) at Old
Westbury, and the C.W. Post Center of Long
Island University (1955) at Brookville. The
Nassau County Charter of 1936 preserved the
rights of existing incorporated villages but de-
nied the right of unincorporated communities
to incorporate. Villages include Massapequa
Park (Inc. 1931) and Oyster Bay Cove (Inc.
1931). Important unincorporated communi-
ties are Oyster Bay “village,” Jericho, Massape-
qua, East Massapequa, Hicksville, Plainview,
and South Farmingdale. Pop. (1984 est.) 312,-
268.

oyster plant: see salsify.

oystercatcher, any of several shorebirds, no-
table for their long, flattened, orange-red bills,
constituting the genus Haematopus, family
Haematopodidae. Found in temperate to trop-
ical parts of the world, oystercatchers are stout-
bodied birds measuring 40 to 50 cm (16 to
20 inches) long, with thick, pinkish legs; long,
pointed wings; and a long, wedge-shaped bill.
Their plumage varies from black and white,
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European oystercatcher (Haematopus ostralegus)
Stephen Dalton—EB Inc.

including a bold white wing patch, to entirely
black.

Opystercatchers feed largely on mollusks (such
as oysters, clams, and mussels), attacking them
as the tide ebbs, when their shells are exposed
and still partially open. These birds nest on
the ground, usually laying their two to four
eggs in the sand.

There are about seven species. Among them
is the European oystercatcher (H. ostralegus),
of Europe, Asia, and Africa, which is black
above and white beneath. The American oys-
tercatcher (H. palliatus), of coastal regions in
the Western Hemisphere, is dark above, with
a black head and neck, and white below. The
black oystercatcher (H. bachmani), of westérn
North America, and the sooty oystercatcher
(H. fuliginosus), of Australia, are dark except
for the pinkish legs.

oystershell scale (Lepidosaphes ulmi), an in-
sect (order Homoptera) whose protective cov-
ering resembles a miniature oystershell. The
oystershell scale inflicts great damage on the
trees and shrubs on which it lives. Control is
by dormant spray and natural enemies—i.e.,
birds, mites, and parasitic wasps.

Oystershell scale (Lepidosaphes ulmi)
E.S. Ross

The life histories of the oystershell scale, as
well as the cover of the adult female, vary
according to the host. The oystershell scale is
found on lilacs, beeches, maples, willows, and
many ornamentals. The oystershell scale oc-
curs in almost every state in the United States
and was probably introduced from Europe.

0Oz, Amos (b. May 4, 1939, Jerusalem), Is-
raeli novelist and short-story writer. He also
edited the influential Israeli periodical Siach
lochamium (“The Seventh Day”).

Oz was educated at the Hebrew University
of Jerusalem and at the University of Oxford.
He served in the Israeli army (1957-60, 1967,
and 1973) and, in addition to writing, worked
as a part-time schoolteacher and labourer.

Oz’s symbolic, poetic novels reflect the splits
and strains in Israeli life. Locked in conflict
are the traditions of intellect and the demands
of the flesh, reality and fantasy, rural Zionism
and the longing for European urbanity, and
the values of the founding settlers and the per-
ceptions of their skeptical offspring. Unable
to share the optimistic outlook and ideologi-
cal certainties of Israel’s founding generation,
Oz presents an ironic view of reality in which
Israeli society is unapologetically scrutinized.
His works include Ma‘kom aher (1966; Else-
where, Perhaps), Mikhael sheli (1968; My
Michael), Ad m‘avet (1971; Unto Death),
La-ga‘at ba-mayim, la-ga‘at ba-ruwah (1973;
Touch the Water, Touch the Wind), Artsot ha-
tan (1976; Where the Jackals Howl, and Other
Stories), Po ya-sham be-Erets-Yisra'el bi-setay
(1982; In the Land of Israel), and Menu hah
nekhonah (1982; A Perfect Peace).

Oz Beg, also spelled UZBEK, in full GHIYATH
AL-DIN MUHAMMAD 0z BEG (fl. 14th century),
Mongol leader and khan of the Golden Horde,
or Kipchak empire, of southern Russia, under
whom it attained its greatest power; he reigned
from 1313 to 1341. Oz Beg was a convert to
Islam, but he also welcomed Christian mis-
sionaries from western Europe into his realm.
Oz Beg encouraged the predominance of the
princes of Moscow among his Christian vas-
sals; his name survives today in that of the
Uzbek people of the Soviet Union.

Ozaki Koyd, pseudonym of 0ZAKI TOKU-
TARO (b. Jan. 28, 1869, Edo [now Tokyo]—d.
Oct. 30, 1903, Tokyo), novelist, essayist, and
haiku poet, one of the pioneers of modern
Japanese literature.

In 1885, with a group of friends, he formed
the Kenyiisha, a magazine and literary associ-
ation that exercised a major influence in the
development of the Japanese novel for nearly
20 years. Through his study of Tokugawa-
period (1603-1867) literature, he led a revival
of interest in the 17th-century writer Ihara
Saikaku, whose sharp perceptions he blended
with his own poetic aesthetic to create a style

of romantic realism. Koyd was active in the
movement to create a new colloquial literary
language. His elaborate style was well-suited
to love themes and descriptions of women.
Early fictional works such as Ninin bikuni iro
zange (1889; “Amorous Confessions of Two
Nuns”) and Kyara makura (1890; “The Per-
fumed Pillow”) reflect his interest in 17th- and
18th-century literature. Later he displayed a
more realistic tendency in Tajé takon (1896;
“Tears and Regrets”) and Kokoro (1903; “The
Heart”). His masterpiece was the novel Kon-
Jiki yasha (1897-1902; The Golden Demon),
which portrayed the social cost of modern-
ization when the power of money wins out
over human affection and social responsibility.
Koyo’s guidance was eagerly sought by young
writers. Two of his best-known disciples were
the romantic-short-story writer Izumi Kyoka
and the naturalistic novelist Tokuda Shusei.

Ozaki Yukio (b. Dec. 24, 1858, Kana-
gawa, Sagami province, Japan—d. Oct. 6,
1954, Zushi, Kanagawa prefecture), noted
democratic politician who was elected to the
Japanese House of Representatives a total of
25 times and is considered the “father of par-
liamentary politics” in that country.

Originally a journalist, Ozaki joined the gov-
ernment as a follower of the politician and
later prime minister Okuma Shigenobu. When
Okuma resigned in 1881 as a result of the
Cabinet’s failure to adopt his radical propos-
als for the creation of a new constitution,
Ozaki followed him into opposition. In 1898
Ozaki was back in the government, serving
as education minister in the new, and short-
lived,-Okuma Cabinet. He was forced to re-
sign, however, after a slip of the tongue in
which he referred to the imperial Japanese
state as a republic. From 1903 to 1912 he
served as mayor of Tokyo, and in 1912 he led
the rank-and-file members of the Friends of
Constitutional Government (Rikken Seiyiikai)
party into the streets to rally popular support
against the oligarchical Cabinet of the former
general Katsura Taro. Within a few months
the movement that Ozaki had helped form re-
sulted in the fall of Katsura’s government and
the gradual creation of a cabinet responsible
to the majority party in the Japanese Diet, or
parliament.

In 1915, while serving as minister of justice
in Okuma’s second Cabinet, Ozaki denounced
the bribery and corruption carried on by
Okuma during the election. He thereafter re-
fused to affiliate with any faction or party but
remained until his death a powerful force, al-
ways fighting for the expansion of democratic
politics in Japan. He was especially active in
the struggle for universal manhood suffrage,
which was established in 1925.

Consult the INDEX first

Ozamiz, city, on Zamboanga peninsula,
northwestern Mindanao, Philippines. The city
lies on Panguil Bay, an extension of Iligan Bay
of the Bohol (Mindanao) Sea. It was the site of
Spanish fortifications dating from 1574, with
one extant fort surviving from 1707. Incorpo-
rated in 1948, it is the largest population cen-
tre in the area. The city is an active port and
an important centre for processing coconuts.
It has an airport. Pop. (1980) 77,832.

Ozanam, Antoine Frédéric (b. April 23,
1813, Milan—d. Sept. 8, 1853, Marseille),
French historian, lawyer, and scholar who
founded the Society of St. Vincent de Paul.

While a student at a Roman Catholic school
in Lyon, he underwent a “crisis of doubt”
but came through the experience with a deep-
rooted belief in both Catholicism and the reli-
gious necessity for charity. In Paris, where he
went to study law, Ozanam met the leaders of
the French Catholic revival.

In 1833 he and fellow students at the Sor-



bonne organized a Conference of Charity to
help the poor. Two years later, the group
adopted the formal title and rules of the Soci-
ety of St. Vincent de Paul, now highly regarded
for its charitable acts. Before Ozanam’s death
the society numbered about 2,000 centres in
29 countries.

Ozanam was also known for his brilliant pa-
pers on law, literature, history, and social doc-
trine. Among his principal writings are Dante
et la philosophie catholique au XIII° siecle
(1845; “Dante and Catholic Philosophy in the
13th Century”); Les Poeétes franciscains en
Italie au XIII siecle (1852; “Franciscan Poets
in Italy in the 13th Century”), an edition of
early Franciscan poetry; and La Civilisation
chrétienne chez les Francs (1849; “Christian
Civilization Among the Franks”).

Ozanam was notable for his insistence that
charity be extended to non-Catholics and to
other countries, at the time an unusual belief.
He encouraged Roman Catholics to play a
part in the evolution of the democratic state,
and he remained a clear-sighted theorist of so-
cial reform while opposing both the abuses of
laissez-faire economic liberalism and any re-
course to socialism. His exposition of Roman
Catholic social doctrine in his lectures while
teaching commercial law at Lyons foreshad-
owed in their authoritative orthodoxy Pope
Leo XIII’s encyclical Rerum novarum of 1891.
The cause for Ozanam’s beatification was pre-
sented in 1923.

Ozark, city, seat of Dale county, southeastern
Alabama, U.S. It was known as Woodshop
until renamed in 1851 for the Ozark Indi-
ans. Following World War II, its economy
was boosted by the expansion of nearby Fort
Rucker as an aviation centre, a complex that
includes the U.S. Army Aviation Center and
Aviation School and the Army Aviation Mu-
seum. Ozark is a shipping centre for livestock,
peanuts (groundnuts), pecans, corn (maize),
cotton, and timber. It is the site of the Al-
abama Aviation and Technical College (1955).
Inc. 1870. Pop. (1988 est.) 14,979.

Ozark Mountains, also called 0ZARK PLA-
TEAU, heavily forested group of highlands
in the south-central United States, extending
southwestward from St. Louis, Mo., to the
Arkansas River. The mountains occupy an
area of about 50,000 square miles (130,000
square km), of which 33,000 square miles
(85,500 square km) are in Missouri, 13,000
square miles (33,700 square km) in northern
Arkansas, and the remainder in southern Illi-
nois and southeastern Kansas. The Ozarks and
the adjacent Ouachita Mountains represent
the only large area of rugged topography be-
tween the Appalachians and the Rockies. The
highest peaks, many exceeding 2,000 feet (600
m), are in the Boston Mountains in Arkansas.
The highest point in Missouri is Taum Sauk
Mountain (1,772 feet [540 m]), west of Iron-
ton, in the St. Francois Mountains. The Ozark
region, characterized by many underground
streams and springs, is drained by the Osage,
Gasconade, White, and Black rivers. Lake of
the Ozarks, impounded by Bagnell Dam on
the Osage River, provides power and recre-
ation facilities. Taneycomo Lake, Bull Shoals
Lake, and Table Rock State Park also are
recreation areas.

Tourism, one of the region’s chief industries,
was given impetus by Harold Bell Wright’s
novel The Shepherd of the Hills (1907), which
romanticized the Missouri Ozarks. Other eco-
nomic assets include timber (mainly hard-
woods), agriculture (livestock, fruit, and truck
farming), and lead and zinc mining.

The word Ozark is probably a corruption of
Aux Arc, the name of a French trading post
established in the region in the 1700s.

Ozark National Forest, national forest em-
bracing parts of the Ouachita and Boston
mountains in northwestern Arkansas, U.S. It

is drained by tributaries of the Arkansas River
and surrounded by large reservoirs. Estab-
lished in 1908, it covers a total area of 2,339
square miles (6,058 square km). Apart from
its main section (devoted primarily to timber,
watershed, and wildlife protection), there are
five smaller divisions: Magazine Mountain,
Arkansas’ highest point, 2,753 feet (839 m);
Boston Mountain, encompassing Devil’s Den
State Park; Lake Wedington; Henry Koen Ex-
perimental Forest; and Sylamore (Blanchard
Springs). Headquarters are at Russellville.

ozarkodiniform, conodont, or. small fossil
that is toothlike in form and structure, that
has a prominent, centrally located denticle
flanked on either side by smaller, less pointed
denticles. In some forms the row of denticles
may be straight, whereas in others it is curved.
Ozarkodiniforms are especially useful as in-
dex, or guide, fossils in studies of the Silurian
period (438 to 408 million years ago).

Ozarks, Lake of the, lake in south-central
Missouri, U.S., one of the largest man-made
lakes in the United States. It is impounded by
Bagnell Dam, built (1931) across the Osage
River to provide hydroelectric power for the
St. Louis area. Covering an area of 93 square
miles (242 square km), the lake is 125 miles
(200 km) long and has a shoreline of about
1,300 miles (2,100 km). In the scenic Ozark
Mountains, the lake, with facilities for fish-
ing and water sports, is a popular recreation
and resort area. There are several limestone
caverns nearby, and Lake of the Ozarks State
Park includes most of the Grand Glaize arm of
the lake, with 89 miles (143 km) of shoreline.
The Harry S. Truman Dam and Reservoir,
completed in 1981, impounds the Osage and
Grand rivers to further extend facilities at the
lake’s western end.

Ozawa, Seiji (b. Sept. 1, 1935, Hoten,
Manchukuo), Japanese American conductor,
especially noted for his energetic style and his
sweeping performances of 19th-century West-
ern symphonic works.

Ozawa evinced interest in Western music as a
child in Japan and hoped to become a pianist.
At the age of 16, however, he sustained injuries
to his hands, and turned then to conducting,
studying with Hideo Saito at the Toho School
in Tokyo. After conducting with Japanese or-
chestras, in 1959 he wgnt to Europe, where he
won the Besangon International Conductors’
Competition. During the following summer he
studied under Charles Munch at the Berkshire
Music Festival in the United States, where he
won the Koussevitzky Prize. At that time he
began a long and fruitful association with the
Boston Symphony Orchestra. After a further
year of study with Herbert von Karajan in
Berlin, Ozawa was engaged as an assistant
conductor of the New York Philharmonic by
Leonard Bernstein. Subsequently, he was mu-
sic director of the Ravinia Festival in Chicago
(1964-68). He became music director of the
Toronto Symphony Orchestra in 1965 and
of the San Francisco Symphony Orchestra in
1970. In 1973 he was appointed conductor
and music director of the Boston Symphony
Orchestra, for years the exclusive preserve of
European conductors.

Ozenfant, Amédée (b. April 15, 1886, Saint-
Quentin, Fr.—d. May 4, 1966, Cannes),
French painter and art theoretician who
cofounded the 20th-century art movement
known as Purism.

Ozenfant studied art in his hometown and
in 1906 went to Paris to study painting and
architecture at the Académie de La Palette,
where he was influenced by Pointillism. He
became enamoured of Cubism, and in 1915
he founded with Max Jacob and Guillaume
Apollinaire the review L’Elan, in which they
touted the movement’s principles. By 1917,
however, Ozenfant had become disillusioned
with Cubism, feeling that it had sacrificed its
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original purity and rigour and had become
instead a mere decorative vehicle. He became
associated with Le Corbusier, and within a
year they formulated and published the man-
ifesto of what they called Purism in Apres
le Cubism (1918; “After Cubism”). In 1919
they founded the avant-garde review L Esprit
Nouveau, in which they explored the sources
and directions of contemporary art. Ozen-
fant’s definitive work on this subject, the two-
volume L’Art (The Foundations of Modern
Art) was published in 1928. From 1931 to
1938 he worked on a massive figural com-
position done in the Purist style and entitled
“Vie” (“Life”). Ozenfant moved to London in
1935 and founded there the Ozenfant School
of Fine Arts, which he relocated to New York
City three years later. He returned to France
in 1955.

As a theoretician Ozenfant advanced the
principles of order, rationality, and precision
and called for a new classicism based upon
the aesthetic of modern technology. His own
painting stressed clarity, serenity, and econ-
omy of means; in his still lifes the objects are
reduced to flat planes of colour existing in a
rigid architectonic framework.

Ozias (king of Judah): see Uzziah.

ozier pattern, in tableware, molded basket-
weave pattern produced in Germany in the
1730s on Meissen porcelain tableware. It was
probably one of the numerous inventions
of the celebrated modeler Johann Joachim
Kandler. There are four basic types of ozier
molding: the ordinair-ozier (“ordinary ozier”),
a kind of zigzag basket weave; the alt-ozier

Painted porcelain dish with an alt-ozier border,
Copenhagen, c. 1780; in the Victoria and Albert
Museum, London

By courtesy of the Victoria and Albert Museum, London; photograph, EB
Inc.

(“old ozier”), which has radial ribs; the neu-
ozier (“new ozier”), the ribs of which resemble
the curves of an S, appearing around 1742;
and the Briihlsches Allerei-Dessin (“Brihl’s
varied design™), a pattern of basketwork and
molded motifs, such as shells and flowers,
surrounded by Rococo scrollwork. Like much
else that originated at Meissen, ozier molding
was copied by other German porcelain facto-
ries, as well as porcelain factories in Chantilly,
Fr.; Copenhagen; and Chelsea, Eng.

Ozma, Project, attempt undertaken in 1960
to detect radio signals generated by hypothet-
ical intelligent beings living near stars other
than the Sun. Some 150 hours of intermit-
tent observation during a four-month period
detected no recognizable signals. Frank D.
Drake, director of the search, named the proj-
ect for the princess of Oz, an imaginary and
marvelous distant place described in tales by
the American writer L. Frank Baum.

The search was carried out with the aid of
a special receiver attached to a radio tele-
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scope 26 m (85 feet) in diameter at the U.S.
National Radio Astronomy Observatory at
Green Bank, W.Va. The receiver was tuned
to wavelengths near 21 cm, which is the
wavelength of radiation emitted naturally by
interstellar hydrogen; it was thought that this
would be familiar, as a kind of universal stan-
dard, to anyone attempting interstellar radio
communication. The telescope was aimed at
two nearby stars (Epsilon Eridani and Tau
Ceti, both about 11 light-years from the Earth)
that resemble the Sun and seem reasonably
likely to have inhabited planets.

A second experiment, called Ozma II, was
conducted at the same observatory by Ben-
jamin Zuckerman and Patrick Palmer, who in-
termittently monitored more than 650 nearby
stars for about four years (1973-76).

ozokerite, also spelled OZOCERITE (from
Greek ozokeros, “odoriferous wax”), naturally
occurring, light yellow to dark brown mineral
wax composed principally of solid paraffinic
hydrocarbons (compounds chiefly of hydrogen
and carbon atoms linked in chains). Ozokerite
usually occurs as thin stringers and veins filling
rock fractures in areas of mountain building.
It is believed to have been deposited when the
petroleum containing it percolated through
the rock fissures; in Utah, U.S., this process is
exposed in fissures cut by mine drifts. Large
deposits occur in Galicia (in modern Poland),
Romania, the Soviet Union, and Utah.

The deposits in Galicia and Utah have been
mined, but production decreased after 1940
because of competition from paraffin wax ob-
tained by cooling from distilled petroleum.
Mined ozokerite is purified by boiling in wa-
ter (its melting point is 58°~100° C [130°~
212° F]); the wax rises to the surface and
is refined with sulfuric acid and decolorized
with charcoal. Ozokerite has a higher melting
temperature than typical synthetic petroleum
wax, a desirable property in the manufacture
of carbon paper, leather polishes, cosmetics,
electrical insulators, and candles.

Ozolua, original name okPAME (d. 1504),
African king, the greatest warrior-king of
Benin (in present Nigeria).

Ozolua was able to extend the boundaries of
Benin from the Niger River in the east virtu-
ally to Lagos in the west. Tradition calls him
the first ruler in West Africa to have had con-
tact with the Portuguese explorers who were
just then exploring the western coast of sub-
Saharan Africa.

The youngest son of another great Benin
ruler, Ewuare the Great, Ozolua embarked on
his systematic reduction of surrounding peo-
ples from the moment he was named oba
(king) in 1481. Known as “the Conqueror,”
he is said to have consolidated the area he
subjugated by a complicated network of mar-
riage and diplomatic obligations. He encour-
aged trade with the Portuguese (¢. 1500) and
allowed them to establish missionary stations.

ozone (O,), triatomic allotrope of oxygen (a
form of oxygen in which the molecule con-
tains three atoms instead of two as in the
common form) that accounts for the distinc-
tive odour of the air after a thunderstorm
or around electrical equipment. The odour
of ozone around electrical machines was re-
ported as early as 1785; ozone’s chemical
constitution was established in 1872. Ozone
is an irritating, pale-blue gas that is explosive
and toxic, even at low concentrations. It oc-

curs naturally in small amounts in the Earth’s
stratosphere, where it absorbs solar ultraviolet
radiation, which otherwise could cause severe
damage to living organisms on the Earth’s sur-
face. Under certain conditions, photochemical
reactions between nitrogen oxides and hydro-
carbons in the lower atmosphere can produce
ozone in concentrations high enough to cause
irritation of the eyes and mucous membranes.

Ozone usually is manufactured by passing an
electric discharge through a current of oxygen
or dry air. The resulting mixtures of ozone
and original gases are suitable for most indus-
trial purposes, although purer ozone may be
obtained from them by various methods; for
example, upon liquefaction, an oxygen-ozone
mixture separates into two layers, of which the
denser one contains about 75 percent ozone.
The extreme instability and reactivity of con-
centrated ozone makes its preparation both
difficult and hazardous.

Ozone is 1.5 times as dense as oxygen; at
—112° C(—170° F) it condenses to a dark blue
liquid, which freezes at —251.4° C (—420° F).
The gas decomposes rapidly at temperatures
above 100° C (212° F) or, in the presence
of certain catalysts, at room temperatures. Al-
though it resembles oxygen in many respects,
ozone is much more reactive; hence, it is an
extremely powerful oxidizing agent, particu-
larly useful in converting olefins into alde-
hydes, ketones, or carboxylic acids. Because
it can decolorize many substances, it is used
commercially as a bleaching agent for organic
compounds; as a strong germicide it is used to
sterilize drinking water as well as to remove
objectionable odours and flavours. See also
ozonosphere.

ozonide, any of a class of chemical com-
pounds formed by reactions of ozone (g.v.)
with other compounds. Organic ozonides, of-
ten made from olefins (g.v.), are unstable,
most of them decomposing rapidly into oxy-
gen compounds, such as aldehydes, ketones,
and peroxides, or reacting rapidly with ox-
idizing or reducing agents. A few inorganic
ozonides are known, containing the negatively
charged ion O3; an example is potassium
ozonide (KO,), an unstable, orange-red solid
formed from potassium hydroxide and ozone
that, upon heating, decomposes into oxygen
and potassium superoxide (KO,).

ozonosphere, region in the upper atmosphere
between about 10 and 50 km (6 and 30 miles)
altitude, in which there are appreciable con-
centrations of ozone and in which the tem-
perature distribution is largely determined by
the radiative properties of ozone.

Ozone has the formula O,; it is always present
in trace quantities in the Earth’s atmosphere,
but its largest concentrations are in the ozono-
sphere. There it is formed primarily as a result
of shortwave solar ultraviolet radiation (wave-
lengths shorter than 242 nanometres), which
dissociates normal molecular oxygen (O,) into
two oxygen atoms. These oxygen atoms then
combine with nondissociated molecular oxy-
gen to yield ozone. Ozone, once it has been
formed, can also be easily destroyed by solar
ultraviolet radiation of wavelengths less than
300 nanometres.

Because of the strong absorption of solar ul-
traviolet radiation by molecular oxygen and
ozone, solar radiation capable of producing
ozone cannot reach the lower levels of the at-
mosphere, and the photochemical production
of ozone is not significant below about 20 km
(12 miles). This absorption of solar energy is
very important in producing a temperature
maximum at about 50 km (30 miles), called

the stratopause, or the mesopeak. Also, the
presence of the ozone layer in the upper at-
mosphere, with its accompanying absorption,
effectively blocks almost all solar radiation of
wavelengths less than 290 nanometres from
reaching the Earth’s surface, where it would
injure or kill most living things.

Certain air pollutants, particularly chlo-
rofluorocarbons, halons (chlorofluorobromine
compounds), and nitrogen oxides, can diffuse
into the ozonosphere and destroy ozone. (See
chlorofluorocarbon.) In the mid-1980s scien-
tists discovered that a “hole” developed peri-
odically in the ozonosphere above Antarctica;
it was found that the ozone layer there was
thinned by as much as 40-50 percent from its
normal concentrations. This severe regional
ozone depletion was explained as a natural
phenomenon, but one that was probably exac-
erbated by the effects of chlorofluorocarbons
and halons. Concern over increasing global
ozone depletion led to international restric-
tions on the use of chlorofluorocarbons and
halons, to scheduled reductions in their man-
ufacture, and to regulation of the permissible
amount of nitrogen oxides in automobile ex-
haust gases.

Even though the ozone layer is about 40 km
(25 miles) thick, the total amount of ozone,
compared with more abundant atmospheric
gases, is quite small. If all of the ozone in a
vertical column reaching up through the atmo-
sphere were compressed to sea-level pressure,
it would form a layer only a few millimetres
thick.

Ozu Yasujiro (b. Dec. 15, 1903, Tokyo—
d. Dec. 12, 1963, Tokyo), motion-picture
director who originated the shomin-geki
(“common-people’s drama”), a genre of film
dealing with lower-middle-class Japanese fam-
ily life. Because of the centrality of domestic
interrelationships in his films, their detailed
character portrayals, and the pictorial beauty
of their images, Ozu was considered the most
typically Japanese of all directors and received
more honours in his own country than did
any other director.

Raised in Tokyo, Ozu became an assistant
cameraman for the Shochiku Motion Picture
Company, Tokyo, in 1923. By the mid-1920s
he was a director, but not until the early
1930s did he establish his reputation by such
outstanding shomin-geki silent comedies as
Daigaku wa deta keredo (1929; I Graduated,
But . . .) and Umarete wa mita keredo (1932;
I Was Born, But . ..). Ten years later Toda-
ke no kyodai (1941; The Toda Brother and
His Sisters), a consideration of Japanese atti-
tudes toward motherhood, was his first box-
office success.

Ozu made no films from 1942 to 1947.
In 1947 Nagaya shinshi roku (The Record
of a Tenement Gentleman) initiated a series
of pictures in which a further refinement of
style was combined with a concern for post-
war conditions. Plot was almost eliminated,
while atmosphere and detailed character stud-
ies became preeminent. He almost totally
abandoned such devices as camera move-
ment in favour of straight pictorial shots.
Banshun (1949; Late Spring), Bakushu (1951;
Early Summer), O-chazuke no aji (1952; The
Flavour of Green Tea over Rice), Tokyo mono-
gatari (1953; Tokyo Story), and Soshun (1956;
Early Spring) exemplify this style and helped
to establish Ozu as an internationally promi-
nent director. Such later films as Early Au-
tumn (1961) and An Autumn Afternoon (1962)
show Ozu’s mastery of the decorative use of
colour in motion pictures.



P-38, also called LOCKHEED LIGHTNING,
fighter-interceptor aircraft, a single-seat, twin-
engine, mid-wing monoplane used by the U.S.
Army Air Force during World War II. The
P-38 was the first military aircraft produced
by the Lockheed Aircraft Corporation, on a
development specification calling for a speed
of at least 360 miles per hour (580 kilometres
per hour) at 20,000 feet (6,100 m). After an
unsuccessful version was flown by the Royal
Air Force in late 1941, the P-38F appeared in
early 1942; it had a top speed of 395 mile/
h (636 km/h) at 25,000 feet (7,620 m). Later
versions could attain 414 mile/h (666 km/h).

The P-38 became the principal U.S. fighter
escort for medium bombers in Europe, and it
was also widely used in the Pacific. The pi-
lot’s position was protected with armour and
a windshield of bulletproof glass. Armament
varied in successive models, but most of the
Lightnings carried a 20-millimetre cannon and
four .50-calibre machine guns in the nose. It
could carry 1,600 pounds (725 kg) of bombs
on racks beneath the pilot’s nacelle, and late
in the war it carried clusters of rockets on
wing racks. After the P-38 was superseded
as a bomber escort (by the P-51), many of
the planes were modified as two-seat fighter-
bombers and others for photoreconnaissance
(under the designations F-4 and F-5, respec-
tively).

P-47, also called THUNDERBOLT, fighter and
fighter-bomber aircraft used by the Allied air
forces during World War II. A single-seat,
single-engine, low-wing monoplane, it was de-
veloped in the United States by Republic
Aviation to meet the need for a high-speed
long-range fighter. It first flew in 1941 and
went into production the following March;
it was in action from British bases a year
later. Variously modified as production went
on, the P-47 had an armour-protected cockpit
and carried eight .50-calibre machine guns. It
had a maximum bomb load of 2,500 pounds
(1,135 kg), and could carry 10 5-inch (13-
centimetre) rockets beneath its wings. With all
its arms and armour, it had a maximum speed
of 440 miles per hour (708 kilometres per
hour) and a ceiling of 40,000 feet (12,200 m).
More Thunderbolts—15,683—were built for
the Allied air services than any other fighter.
It remained in service until 1955.

P-51, also called MUSTANG, one of the finest
fighter aircraft of World War II, a single-seat,
single-engine, low-wing monoplane that was
produced by North American Aviation for
Britain’s Royal Air Force (RAF) and later was
adopted by the U.S. Army Air Force (USAAF).
Its prototype was designed to British specifica-
tions and first flew in late 1940, just months
after the design work began. It went into ser-
vice in November 1941. With a low-altitude-
rated Allison engine and a maximum speed
of about 390 miles per hour (628 kilometres
per hour), it was used for low-level tactical
photoreconnaissance duties, with a camera
mounted behind the pilot. The Mustang was
equipped with four .50-calibre and four .30-
calibre machine guns, although one model
had four 20 mm cannons, and another (the
A-36A) was a dive bomber for the USAAF.
In late 1942 the airframe was adapted for the
Rolls-Royce Merlin engine and, starting in
late 1943 with the P-51B, was built in vast
numbers for the USAAF and some for the
RAF. With a maximum speed of about 440
mile/h (708 km/h), the P-51D version (six
.50-calibre machine guns, three in each wing)
was a superb long-range offensive fighter, es-
corting U.S. bombers from England to Berlin
in 1944, and to Tokyo from the Pacific island
bases in 1945. It played a significant part in
the final defeat of the German Luftwaffe and
remained operational until the 1950s, being
used for ground attack in the early days of the
Korean War. A few were still being used for
civil air racing as late as 1987.

p-n junction, in electronics, the electrical
contact in transistors and related devices be-
tween two different types of material called
p-type and n-type semiconductors. These ma-
terials are formed by the deliberate addition
of impurities to pure semiconductor materials,
such as silicon. Materials of p-type contain
holes, vacancies formerly occupied by elec-
trons (negatively charged particles), simulating
positively charged particles, whereas n-type
materials contain electrons. Electrical current
flows more easily across such a junction in
one direction than in the other.

If the positive pole of a battery is connected
to the p-side of the junction, and the negative
pole to the n-side, the Fermi levels of the two
materials are altered in such a way as to pro-
mote the flow of charge across the junction. If
the battery is connected in the opposite direc-
tion, the Fermi levels are altered in the reverse
direction, so that very little charge can flow.
This property of the p-n junction is called
rectification.

Pa, Pinyin BA, ancient tribe and later an an-
cient Chinese feudal state that came into being
in the 11th century BcC, under the Western
Chou. It was situated in the Chia-ling valley of
what is now central Szechuan. Pa established
relations with the mid-Yangtze kingdom of
Ch’u in the 5th century Bc. Shortly before 316
BC, the state was conquered by the Ch’in and
incorporated into the Ch’in empire. In the
middle of the 3rd century Bc, the Pa region
became part of the kingdom of Shu and was
totally independent of northern and central
China. The central region of Szechuan is still
sometimes known as the Pa region.

Pa-an, Burmese HPA-AN, town, capital of
Karen state, southern Myanmar (Burma).
Situated on the left bank of the Salween
River, 27 miles (43 km) north of Moulmein
(Mawlamyine), it has an airfield and is linked
by road west to Thaton and across the Dwana
Range to Thailand. Pop. (1983) 282,069.

Pa Chin (Chinese author): see Ba Jin.

Pa Hsien, Pinyin BA x1AN, English EIGHT
IMMORTALS, heterogeneous group of holy
Taoists, each of whom earned the right to
immortality and had free access to the Peach

Pa Hsien, the Eight Immortals, Chinese painting of
the 18th century; in the Musée Guimet, Paris
Giraudon—Art Resource/EB Inc.
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Festival of Hsi Wang Mu, Queen Mother of
the West. Though unacquainted in real life,
the eight are frequently depicted as a group—
bearing gifts, for instance, to Shou Hsing, god
of longevity, to safeguard their immortality.
In Chinese art they sometimes also stand
alone or appear in smaller groups. Four of
them, for example, recline beneath a pine
tree: Chung-li Ch’ian and Lii Tung-pin are
drinking wine heated by Li T’ieh-kuai while
Lan Ts’ai-ho entertains them on a flute. Lists
vary, but the other four immortals are usu-
ally identified as Chang Kuo-lao, Han Hsiang,
Ts’ao Kuo-chiu, and Ho Hsien-ku (gg.v.).

Pa Sak River, river in central Thailand. It
rises in the northern portion of the Phetchabun
Range and flows south through a narrow val-
ley for 319 miles (513 km). It empties into the
Lop Buri River at Phra Nakhon Si Ayutthaya,
north of Bangkok. Lomsak, Phetchabun, and
Sara Buri are the main towns on its banks.
Below Sara Buri town, the Pa Sak is dammed
for irrigation.

Paamiut (Greenland): see Frederikshab.

Paarl, town, Cape province, South Africa,
east of Cape Town, on the Groot-Berg River
between the Paarl Mountain and the Draken-
stein Range. Settled in 1688 by Huguenots,
who introduced viticulture, it is still known
for its vineyards and wine making; it also
produces citrus fruits, tobacco, and olives.
Manufactures include cigarettes, textiles, and
processed foods. Paarl is an educational cen-
tre, and the movement to recognize Afrikaans
as a national and written language originated
there. Pop. (1985) mun., 63,671.

Paasche index, index developed by German
economist Hermann Paasche for measuring
current price or quantity levels relative to
those of a selected base period. It differs from
the Laspeyres index (g.v.) in that it uses cur-
rent-period weights; that is, in computing the
index, a commodity’s price relative (ratio of
current price to base-period price) is weighted
by the commodity’s relative importance to all
purchases in the current period. The index is
arrived at by taking the ratio of the total cost
of purchasing a specified bundle of current-
period commodities valued at current prices
to the value of those same commodities at
base-period prices and multiplying by 100.

The Paasche price index tends to understate
price increases, since it already reflects some
of the change in consumption patterns with
which consumers respond to price increases—
i.e., increased consumption of goods that show
little or no price change.

Paasikivi, Juho Kusti (b. Nov. 27, 1870,
Tampere, Fin.—d. Dec. 14, 1956, Helsinki),
Finnish statesman and diplomat who, as prime
minister (1918, 1944-46) and then president
(1946-56) of Finland, cultivated harmonious
relations with the Soviet Union in an effort
to ensure some measure of independence for
Finland.

Paasikivi studied law and history at the uni-
versities of Stockholm, Uppsala, and Leipzig
and from 1902 to 1903 was a lecturer in law
at the University of Helsinki. He subsequently
turned to financial administration and bank-
ing and insurance activities. Paasikivi was a
political realist who took the view that small
nations could not permanently hope to op-
pose the power politics of large ones. Thus, in
the struggle to preserve Finland’s autonomy
under Russian rule (the country was then a
grand duchy within the Russian Empire), he
sided with the Compliers of the Old Finnish
Party, who were willing to “comply” with re-
cent illegal Russian decrees affecting Finnish
internal affairs. In 1907 Paasikivi was elected
a member of the Finnish Eduskunta (Parlia-
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ment), and the following year he became min-
ister of finance. He resigned in 1909 in protest
against Russian attempts to illegally carry out
the Russification of his country.

Paasikivi briefly served in 1918 as prime min-
ister of the first government of newly indepen-
dent Finland, in which capacity he favoured

Paasikivi, detail of a painting by Eero
Jarnefelt, 1931; in the collection of
Kansallis-Osake-Pankki, Helsinki

By courtesy of Kansallis-Osake-Pankki, Helsinki

a pro-German policy and a monarchy for his
country. He headed the Finnish delegation
that on Oct. 14, 1920, signed at Tartu, Esto-
nia, the peace treaty with the U.S.S.R., after
warning his government against trying to take
advantage of Russia’s temporary weakness.
In independent postwar Finland he became
prominent as a banker and businessman.

In 1936 Paasikivi was appointed minister
to Sweden. He was recalled from Stockholm
in October 1939 to lead the delegation that
unsuccessfully attempted to reach a peace set-
tlement with the U.S.S.R. over that nation’s
demands for strategically important bits of
Finnish territory; he advocated acceding to the
Soviets’ demands. In March 1940 Paasikivi
was the logical choice to negotiate peace with
the U.S.S.R. and thus end the Russo-Finnish
War that Finland was clearly losing; as chair-
man of the Finnish-Russian Peace Commis-
sion, he signed the treaty whereby Finland
ceded to Russia approximately one-tenth of
its territory, with a population of almost 500,-
000. Soon afterward, in March 1940, he was
appointed minister to Moscow, but he re-
signed from this position in May 1941 when
it became clear that his government would
side with Nazi Germany in the approaching
conflict with the Soviet Union. Virtually re-
tired from politics for the next three years,
Paasikivi was recalled to service to take part
in the abortive peace negotiations between
Finland and the U.S.S.R. in the spring of
1944. In November 1944, after the approach-
ing Soviet victory over Germany had become
apparent even to pro-Nazi Finns, the concil-
iatory Paasikivi was asked to serve as prime
minister of a government pledged to peaceful
cooperation with the Soviet Union. Until the
end of his prime ministry in March 1946 he
made sure that the peace conditions of the
Russo-Finnish armistice of September 1944
were faithfully carried out.

Paasikivi succeeded Marshal C.G. Manner-
heim as president of the Finnish republic in
March 1946, and he served in that capacity
until February 1956. As president he stood
more aloof from party politics than any of
his predecessors. His aims, which he pursued
with considerable success, were to remain ab-
solutely uncompromising over Finnish inde-
pendence while so handling Finland’s foreign
relations as to avoid all conflict with Soviet
interests and inspire the Soviet Union with
confidence in Finnish sincerity. Paasikivi was
instrumental in regaining Porkkala (1955),
which had been leased to the Soviet Union

for a naval base in 1944. Although pursuing a
policy of cooperation with his powerful neigh-
bour, he firmly resisted Communist penetra-
tion in Finland; Paasikivi’s strategy became
the fundamental basis of Finland’s foreign
policy in the post-World War II era.

PABA: see para-aminobenzoic acid.

pabbajja (Pali: “to wander forth”), Sanskrit
PRAVRAJYA, Buddhist rite of ordination by
which a layman becomes a novice (Pali sama-
nera; Sanskrit sramanera). The ceremony is
also the preliminary part of higher ordination,
raising a novice to a monk (see upasampada).

In some Theravada countries such as Burma,
the rite is normally held for every Buddhist
boy at the age of puberty. In Tibet and China
a probationary period of study is required be-
fore the candidate becomes a novice, during
which he does not receive tonsure and is not
exempt from military service.

Details of the ceremony vary from country
to country. In most instances, the candidate
appears before an assembly of 10 (in some
cases fewer) ordained monks and asks for ad-
mission to the order as a novice. His head and
face are shaved, and he presents the upper
and lower robes of the novice for consecration
by the officiating abbot or senior monk. The
candidate puts on the monastic robes and re-
turns. He then asks for the Threefold Refuge
(in the Buddha, the teaching, and the order)
and the 10 precepts (ethical code; see sila) to
be administered to him. The rite is concluded
with his obeisance to the senior monks and
his request for forgiveness of his faults.

The novice lives in the monastery for a pe-
riod varying from a few days to several months
and accompanies the monk on the daily alms
rounds, but he is not allowed to participate in
the fortnightly recitation of the patimokkha
(the rules of monastic discipline).

Pabianice, town and suburb of £6dz city, in
1.6dz wojewodztwo (province), central Poland,
in the £6dz highlands on the Dobrzynka
River. The second most important town in
the £.6dZ industrial region, it lies on the £.6dz-
Wroctaw rail line and is a major textile cen-
tre. The oldest community in the region, it
was first settled in the 11th century and was
granted town rights in 1297. Because it lay on
the trade route between Krakow and Gdansk
(Danzig), it prospered. A late 16th-century
Renaissance castle in the town now houses a
museum. Pop. (1985 est.) 72,600.

Pabna, also spelled PUBNA, city, west-central
Bangladesh. It lies along the Ichamati River,
which is a tributary of the Padma (Ganges).
An industrial centre, Pabna has jute mills and
is noted for its hosiery and handloomed prod-
ucts. Historical remains include the Hindu
temple of Jor Bangla and the Pabna Jubilee
tank (water reservoir; excavated 1887). Pabna
was incorporated a municipality in 1876; it
has Jinnah Park, a mental hospital, and two
government colleges affiliated with the Uni-
versity of Rajshahi.

The surrounding area lies within the angle
formed by the confluence of the Padma and
Jamuna rivers. A wide alluvial plain is inter-
sected by a network of streams, and many
villages are accessible only by boat during
the rainy season. The soil, enriched by flood
deposits, supports rice, jute, sugarcane, and
pulses. Pop. (1981) city, 101,080.

Pabst, G(eorg) W(ilhelm) (b. Aug. 27,
1885, Raudnice, Bohemia, Austria-Hungary—
d. May 29, 1967, Vienna), German motion-
picture director whose films were among the
most artistically successful of those produced
in the 1920s. Pabst’s films are marked by
his deep insight into the human personality
and his ability to create moving and orig-
inal characters, particularly female ones; by
his constant concern with social and political
issues, as well as with the impact that societal

problems have on individual human beings;
and by powerful editing that gave meaning
to each shot while creating smooth transitions
between scenes.

Pabst was educated in Vienna and at 20 be-
gan a career as a stage actor in Zirich. He
performed in Salzburg, Austria, Berlin, and
New York City before turning to the cinema.
Pabst’s first film was Der Schatz (1923; The
Treasure), about the passions aroused while
its characters search for hidden treasure. His
first successful film as a director was Die freud-
lose Gasse (1925; The Joyless Street), which
became internationally famous as a grimly re-
alistic portrayal of life in inflation-ridden post-
war Vienna. His second successful film was
Geheimnisse einer Seele (1926; Secrets of a
Soul), a realistic consideration of psychoanaly-
sis that harked back to Expressionist themes
in its detailed examination of a disturbed con-
sciousness. Die Liebe der Jeanne Ney (1927,
The Love of Jeanne Ney) was a love story that
incorporated documentary shots to heighten
the realism of its postwar setting. The picture
is most highly praised, though, for its photog-
raphy and its smooth cuts of one scene into
another. With these three films Pabst became
an internationally prominent director.

His films of the late 1920s and *30s contained
a stronger emphasis on the interrelationship
between social conditions and the individual.
Outstanding motion pictures of this type were
Abwege (1928; Crisis), Die Biichse der Pan-
dora (1929; Pandora’s Box), and Das Tage-
buch einer Verlorenen (1929; Diary of a Lost
Girl). The latter two films are particularly
notable for the performances in them of the
actress Louise Brooks, who epitomized Pabst’s
ideal of feminine eroticism. In the early 1930s
Pabst took up a left-wing viewpoint in such
films as Westfront 1918 (1930), a realistic por-
trayal of the trench warfare of World War I,
Die Dreigroschenoper (1931; The Threepenny
Opera), and Kameradschaft (1931; Comrade-
ship), in which a mine disaster is met by the
combined rescue efforts of French and Ger-
man workers in an example of international
cooperation.

By the mid-1930s the overall quality of
Pabst’s films was declining. He moved to Paris
and attempted a ponderous three-language
version of Don Quixote (1933) as well as sev-
eral melodramas. Returning to Germany at
the outbreak of World War II, he reluctantly
directed films such as Komddianten (1941,
Comedians) and Paracelsus (1943). His most
outstanding postwar film was Der letzte Akt
(1955; The Last Act, or The Last Ten Days),
a re-creation of the final days of the Hitler
regime.

paca, also called SPOTTED cAvY (Cunicu-
lus paca), stout-bodied, tailless rodent, family
Dasyproctidae (order Rodentia), found chiefly
in lowland forests from Mexico to Brazil.

Paca (Cuniculus paca)
Lloyd G. Ingles

A white-spotted, brown animal, large for a
rodent, the paca may attain a length of
about 75 cm (29 inches). It has a relatively
large head and bony swellings on its cheek-
bones that serve as resonating chambers in
sound production. The paca is nocturnal and



eats leaves, roots, and fruit, occasionally dam-
aging sugarcane or other crops. It lives in a
burrow, swims well, and when pursued heads
for water in an attempt to escape. The female
usually bears one young per litter.

The mountain paca (Stictomys, or Cunicu-
lus, taczanowskii) is a highland paca found in
the Andes. It is smaller than the lowland form
and has thicker fur. Both species are locally
valued as food. For false paca, see pacarana.

Pacaraima Mountains, also spelled PAKA-
RAIMA, Portuguese SERRA PACARAIMA, Span-
ish SIERRA PACARAIMA, also called (in
Guyana) PAKARAIMA MOUNTAINS, central tab-
ular upland of the Guiana Highlands in Brazil,
Venezuela, and Guyana. The Pacaraima
Mountains form the drainage divide between
the Orinoco Valley to the north and the Ama-
zon Basin to the south. Extending for 250 mi
(400 km) in an east-west direction, the moun-
tains mark the borders between Brazil and
southeastern Venezuela and between Brazil
and west central Guyana. Mount Roraima
(9,094 ft [2,772 m]) is highest in elevation.
The rivers that rise on the plateau tops pour
over the cliffed edges in spectacular waterfalls,
such as the Kaieteur Falls in Guyana.

pacarana, also called BRANICK’S RAT (Dino-
mys branickii), rare South American rodent
of the valleys and lower slopes of the An-
des Mountains. The only living member of
the family Dinomyidae (order Rodentia), the
pacarana is a diurnal, terrestrial rodent that
eats leaves, fruit, and other vegetation.

The pacarana is heavy bodied and has small
ears, a relatively large head, and coarse,
white-spotted, black or brown fur. Large for
a rodent, it attains a length of about 90 to
100 centimetres (35 to 39 inches) including its
thick, hairy tail.

Pacatus Drepanius, Latinius, Latinius also
spelled LaTINUS (fl. ¢. AD 390), Gallo-Roman
orator and poet, the author of an extant pan-
egyric addressed to Theodosius I at Rome in
389 after the defeat of the usurper Maximus.
He was a friend of Symmachus, the champion
of paganism, and of the Christian poet Auso-
nius.

It is uncertain whether Pacatus was pagan or
Christian; in his speech he denounced Max-
imus’ persecution of the Priscillianist heretics.
In 390 Pacatus received the proconsulship of
Africa and later held other high offices.

paccaya (in Buddhist philosophy):
pratyaya.

pacceka-buddha (Buddhism): see pratyeka-
buddha.

Pacelli, Eugenio Maria Giuseppe Gio-
vanni (pope): see Pius XII.

see

pacemaker, electronic cardiac-support device
that produces rhythmic electrical impulses
that take over the regulation of the heartbeat
in patients with certain types of heart disease.

A healthy human heart contains its own
electrical conducting system capable of con-
trolling both the rate and the order of cardiac
contractions. Electrical impulses are generated
at the sinoatrial node in the right atrium, one
of the chambers of the heart. They then pass
through the muscles of both atria to trigger
the contraction of those two chambers, which
forces blood into the ventricles. The wave
of atrial electrical activity activates a second
patch of conductive tissue, the atrioventricu-
lar node, initiating a second discharge along
an assembly of conductive fibres called the
bundle of His, which induces the contraction
of the ventricles. When electrical conduction
through this system is interrupted, as is the
case in a number of diseases including conges-
tive heart failure and as an aftereffect of heart
surgery, the condition is called heart block. An
artificial pacemaker may be employed tem-

porarily until normal conduction returns, or
permanently to overcome the block.

In temporary pacing, a miniature electrode
attached to fine wires is introduced into the
heart through a vein, usually in the arm. The
pacing device, an electric generator, remains
outside the body and produces regular pulses
of electric charge to maintain the heartbeat. In
permanent pacing, the electrode may again be
passed into the heart through a vein or it may
be surgically implanted on the heart’s surface;
in either case the electrode is generally located
in the right ventricle. The electric generator is
placed just beneath the skin, usually in a sur-
gically created pocket below the collarbone.

The first pacemakers were of a type called
asynchronous, or fixed, and they generated
regular discharges that overrode the natural
pacemaker. The rate of asynchronous pace-
makers may be set at the factory or may be
altered by the physician, but once set they
will continue to generate an electric pulse at
regular intervals. Most are set at 70 to 75
beats per minute. More recent devices are syn-
chronous, or demand, pacemakers that trigger
heart contractions only when the normal beat
is interrupted. Most pacemakers of this type
are designed to generate a pulse when the
natural heart rate falls below 68 to 72 beats
per minute. These instruments have a sensing
electrode that detects the atrial impulse.

Once in place, the electrode and wires of the
pacemaker usually require almost no further
attention. The power source of the implanted
pulse generator, however, requires replace-
ment at regular intervals, generally every four
to five years. Most current pacemakers use
batteries as a power source, but there has been
some exploration of generators energized by
radioactive isotopes such as plutonium-238.

Pachacamac, creator deity worshipped by the
pre-Inca maritime population of Peru; it was
also the name of a pilgrimage site in the Lurin
Valley (south of Lima) dedicated to the god
and revered for many centuries. After the In-
cas conquered the coast, they did not attempt
to replace the ancient and deeply rooted wor-
ship of Pachacamac but instead incorporated
him into their own pantheon. Pachacamac
was believed to be a god of fire and a son of
the sun god; he rejuvenated the world origi-
nally created by the god Viracocha and taught
men the crafts. Pachacamac was also believed
to be invisible and thus was never represented
in art.

The ruins of the shrine in the Lurin Valley
include several pyramids and temples and are
partially restored. The site may have served as
the central city of a coastal “kingdom” from
¢. 1000 to c. 1440.

Pachacamac, large pre-Columbian ruin lo-
cated in the Lurin Valley on the central coast
of present-day Peru. The earliest major occu-
pation and construction of Pachacamac dates
to the Early Intermediate Period (c. 200 Bc-
AD 600) and to a culture generally known as
Early Lima (Maranga, Interlocking style). The
terraced adobe pyramid and temple known
as the Temple of Pachacamac belongs to this
time and culture, and Pachacamac’s fame
as the seat of an oracle probably began in
the Early Intermediate Period. During the
Middle Horizon (Ap 600-1000) it continued
as a major centre and place of pilgrimage
and was probably the principal establishment
of the Huari Empire on the coast. In late
pre-Columbian times the Inca constructed the
large Temple of the Sun at the site, and the
Oracle of Pachacamac, to which the early
Spanish explorers refer, probably was associ-
ated with a shrine in this temple. The shrine
and temple were sacked by Francisco Pizar-
ro’s soldiers during the Spanish conquest (c.
1532).

Pachacuti Inca Yupanqui, also called
PACHACUTEC (fl. 15th century), Inca emperor
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(1438-71), an empire builder who, because
he initiated the swift, far-ranging expansion of
the Inca state, has been likened to Philip II of
Macedonia. (Similarly, his son Topa Inca Yu-
panqui is regarded as a counterpart of Philip’s
son Alexander III the Great.)

Pachacuti first conquered various peoples in
what is now southern Peru and then extended
his power northwesterly to Quito, Ecuador. He
is said to have devised the city plan adopted
for his capital, Cuzco (in present southern
Peru).

Pachaimalai Hills, range of hills in Tamil
Nadu state, southern India, an eastward exten-
sion of the Eastern Ghats in the northeastern
Tamilnad Uplands. The Pachaimalai Hills,
together with the Javadi, Shevaroy, and Kal-
rayan hills, separate the Cauvery River basin
in the south from the Palar River basin in the
north. Extending over approximately 5,200 sq
mi (13,500 sq km), they form a discontinuous
line of highlands with a general elevation of
from 1,770 ft (540 m) to 4,620 ft. The region
consists of rounded hills composed of granitic
gneiss. The hills have scrub jungles on broken
ground and sal (Shorea) forests on the flat
hilltops. Loamy and clayey soils are found in
the valleys. The Vellar, Palar, and Ponnaiyar
rivers are dry for much of the year. The econ-
omy of the region is based on agriculture; rice,
jowar (sorghum), sugarcane, gram (chick-pea),
peanuts (groundnuts), and bajra (pearl millet)
are subsistence crops. Coffee, cashews, and
pepper are important plantation crops raised
for export. Large-scale industries produce tex-
tiles, foodstuffs, and chemicals; engineering is
also important. Cottage industries include mat
and basket weaving, carpentry, blacksmithing,
and the manufacture of bidi (cigarettes). Iron
ore, manganese, beryl, and zinc are mined.
About three-fifths of the area’s population
live in the Coimbatore-Madurai Uplands. The
cankam period in Tamil literature flourished
in the area during the Céra, Cola, and Pan-
dya dynasties. Roads from the northern up-
land region to the eastern seaboard run along
the valleys or other gaps between the hill
ranges. Tiruvannamalai, Attar, Ranipet, and
Chengam are important towns. The hills are
named after the Pachaimalaiyali peoples who
live in the region.

Pacheco, Francisco (b. 1564, Sanliicar de
Barrameda, Spain—d. 1654, Seville), Span-
ish painter, teacher, and scholar. Although an
undistinguished artist himself, he is remem-
bered as the teacher of both Velazquez and
Alonso Cano and as the author of Arze de la
pintura (1649), a treatise on the art of painting
that is the most important document for the
study of 17th-century Spanish art.

Moving to Seville early in his life, he studied
painting under Luis Fernandez, learning pri-
marily by copying the work of Italian Renais-
sance masters. After visiting (1611) Madrid
and Toledo, where he studied the work of El
Greco, he returned to Seville and opened an
academy. His instructions were marked by an
emphasis on academic correctness. The offi-
cial censor of the Inquisition in Seville, he
concerned himself with the proper way of de-
picting religious themes and images.

Such paintings as the “Last Judgment” (1614)
in the convent of Santa Isabel and the “Martyrs
of Granada” (Granada) are highly imitative
and rigid works, monumental but unimpres-
sive. Although Velazquez became Pacheco’s
son-in-law, he was uninfluenced by his father-
in-law’s art.

Pacheco’s Arte de la pintura, in addition to
chapters on iconography and the theory and
practice of painting, includes a series of bi-
ographies of contemporary Spanish painters
that is most valuable to scholars.
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Pacheco, José Emilio (b. June 30,
1939, Mexico City) Mexican critic, novelist,
short-story writer, translator, and poet. His
poetry transmits his metaphysical concerns in
brilliant images.

Pacheco was educated at the National Au-
tonomous University of Mexico. He wrote
several plays there that were never produced,
and he edited the literary supplement of the
review Estaciones (1957-58). His first pub-
lished work, a collection of short stories—
La sangre de Medusa (1958; “The Blood of
Medusa”)—shows the influence of Jorge Luis
Borges. Los elementos de la noche (1963; “The
Elements of the Night”) is a collection of his
poems published in periodicals from 1958 to
1962. The poems of El reposo del fuego (1966;
“The Sleep of the Fire”) contemplate a world
in disintegration, and the novel Morirds lejos
(1967; “You Will Die Far Away”) documents
the purges of Jews throughout history. No me
preguntes como pasa el tiempo (1969; Don’t
Ask Me How the Time Goes By, 1978) in-
cludes poems in which there is a nostalgic
desire to relive the past, sometimes coupled
with a fine sense of irony. The short stories in
El principio del placer (1972; “The Pleasure
Principle”) are united by the recurrent theme
of anguish, reinforcing Pacheco’s concept of
history as a cyclical series of events that con-
tinue to haunt mankind. In the poems of Islas
a la deriva (1976; “Islands Adrift”), Pacheco
reinterprets history and mythology.

Pacheco’s later books include Ayer es nunca
Jjamds (1978; “Yesterday Is Not Ever”), Desde
entonces: poemas 1975-1978 (1980; “Since
Then: Poems 1975-1978”), and Tarde o tem-
pora (1980; “Sooner or Later”). His works
in English include Tree Between Two Walls
(1969), The Lost Homeland (1976), and Sig-
nals From the Flames (1980). He also edited
La poesia mexicana de siglo XIX (1965) and
Antologia del Modernismo, 1884-1921 (1978).

Pacheco Pereira, Duarte (fl. late 15th—early
16th century), Portuguese sea captain and ex-
plorer who may have discovered Brazil in
1498, two years before Pedro Alvarez Cabral
explored the Brazilian coast. Because of his
military exploits in India, the poet Camdes
called him Aquiles Lusitano (the Portuguese
Achilles).

Pacheco Pereira, reared at the Portuguese
court, was an educated man, serving as a
squire to King John II. He became an expert
cartographer as well as a pilot and shipmas-
ter. He explored the coast of Africa in 1488,
returning with Bartolomeu Dias, who had dis-
covered the Cape of Good Hope. Pacheco
Pereira sailed with Dias in 1500 on the voy-
age during which Dias claimed Brazil for the
King of Portugal. In 1505 Pacheco Pereira
helped defend the Portuguese trading station
at Cochin, India, against attacks by the ruler of
Calicut. With about 200 Portuguese, Pacheco
Pereira successfully held off armies that num-
bered well over 20,000 men.

Returning to Portugal in 1505, Pacheco

Pereira received many honours. He collected
his logbooks and charts and wrote a valuable
account of Portuguese exploration (published
in modern editions in 1892 and 1903). He
was appointed governor of Sdo Jorge da Mina
but fell into disgrace when enemies reported
that he had embezzled official funds. He was
exonerated, but he died shortly thereafter in
poverty.
Pachelbel, Johann (baptized Sept. 1, 1653,
Niirnberg—d. March 3, 1706, Niirnberg), Ger-
man composer known for his works for organ
and one of the great organ masters of the
generation before J.S. Bach.

Pachelbel studied organ at Altdorf and Re-
gensburg and held posts as organist in Vienna,
Stuttgart, and other cities. In 1695 he was ap-

pointed organist at the St. Sebalduskirche in
Niirnberg, where he remained until his death.
He also taught organ, and one of his pupils
was Johann Christoph Bach, who in turn gave
his younger brother Johann Sebastian Bach
his first formal keyboard lessons.

All Pachelbel’s work is in a contrapuntally
simple style. His organ compositions show
a knowledge of Italian forms derived from
Frescobaldi through J.J. Froberger. Of special
importance are his chorale preludes, which
did much to establish the chorale melodies of
Protestant northern Germany in the more lyri-
cal musical atmosphere of the Catholic south.
His popular Canon in D Major was written
for three violins and continuo and was pub-
lished with a gigue in the same key. His son,
Wilhelm Hieronymous Pachelbel, was also an
organist and composer.

Pacher, Michael (b. c¢. 1435, County of
Tirol—d. August 1498, Salzburg?, Archbish-
opric of Salzburg), late Gothic painter and
wood-carver, one of the earliest artists to in-
troduce the principles of Renaissance painting
into Germany.

Little is known of Pacher’s early life, but he
is thought to have gone to Italy, where he
was much impressed by the experiments in
perspective of two eminent northern Italian
artists of the Renaissance, Jacopo Bellini and
Andrea Mantegna. That trip must have oc-
curred sometime before Pacher began work on
the St. Wolfgang altarpiece of the Pilgrimage
Church of Sankt Wolfgang in Upper Austria
(centre completed in 1479; wings completed
in 1481). The large figures placed close to
the picture plane and seen from a low view-
point, the deep architectural perspective, and
the dramatic foreshortening in such scenes as
the “Expulsion of the Money Changers from
the Temple” and the “Nativity” betray knowl-
edge of Mantegna’s frescoes in the Church
of the Eremitani in Padua. Pacher, however,
rejected Mantegna’s statuesque compositions
in favour of a dynamic sense of movement.
In contrast to the painted wings, the carved
and painted centre of the altarpiece, show-
ing the “Coronation of the Virgin,” exhibits
no Italian characteristics. Instead, its intricate
carving that accentuates minute detail, the
bright polychrome and sweeping draperies are
wholly northern in spirit.

In the “Altarpiece of the Church Fathers” (c.
1483; Alte Pinakothek, Munich), Pacher uses
direct and reflected light to create a convinc-
ing spatial ambience within a shallow depth.

The “Expulsion of the Money Changers from the
Temple,” panel from the St. Wolfgang altarpiece by
Michael Pacher, 1478-81; in the Pilgrimage Church
of Sankt Wolfgang in Upper Austria

Meyer Erwin—EB Inc.

His narrow niches are dominated by the four
monumental figures of the Fathers of the
Church. The back of the altarpiece exhibits
scenes from the life of St. Wolfgang and is
notable for its attenuated male nude, whose
idealized form and sharp outline again reflect
Pacher’s knowledge of Mantegna’s art. Such
late works as the “Betrothal of the Virgin”
and the “Flagellation” (both c. 1484; Mu-
seum Mittelalterlicher Osterreichischer Kunst,
Vienna) repudiate his early dynamic compo-
sitions and introduce a new, static serenity.
The faces and drapery are more idealized and
more monumental than in his early works,
and the figures are emphasized at the expense
of the architectural background.

Pachisi, also called LUDO, or PARCHEES]I,
board game, sometimes called the national

Indian Pachisi board of cloth with painted wood
pieces and cowrie shells as dice; in the collection of
R.C. Bell

R.C. Bell

game of India. Four players in opposing part-
nerships of two attempt to move pieces around
a cross-shaped track. Moves aré determined
by throws of cowrie shells or dice. Each player
has four pieces, which begin at the centre
space, move down the middle track nearest
the player, and counterclockwise around the
outer track of the board. The partnership
whose pieces first complete the course by re-
turning to the centre space is the winner.
Marked squares along the course represent
castles in which the occupying pieces cannot
be captured. An occupied castle is open to the
player’s other pieces or those of his partner
but closed to those of his opponents. Pieces
resting on other squares are captured and sent
back to the centre to begin again if an oppos-
ing piece lands on the square they occupy.

Pachmann, Vladimir von, also called
VLADIMIR DE PACHMAN (b. July 27, 1848,
Odessa, Ukraine—d. Jan. 6, 1933, Rome),
Russian pianist known for his performances
of Frédéric Chopin. Pachman studied in Vi-
enna and made his debut in 1869 in Odessa.
Though his early concerts were successful, he
was extremely self-critical and withdrew for
long periods of study. He later toured widely
in Europe and the United States Pachmann’s
performances were almost exclusively devoted
to works of Chopin, which he played in an in-
timate, miniature style. His playing was noted
for its fine pianissimo shadings and for its
smooth touch. His concerts were enlivened
by his eccentric gestures, muttered comments,
and remarks addressed to the audience.

Pachomius, SAINT (b. ¢. 290, probably in
Upper Egypt—d. 346; feast day May 9),
founder of Christian cenobitic (communal)
monasticism, whose rule (book of observances)
for monks is the earliest extant.

Of Egyptian origin, Pachomius encountered
Coptic, or Egyptian, Christianity among his
cohorts in the Roman emperor Constantine’s
North African army and, on leaving the mil-



itary in about 314, withdrew alone into the
wilderness at Chenoboskion, near his Theban
home. Soon after, he joined the hermit Pale-
mon and a colony of solitaries (anchorites) in
the same area at Tabennisi, on the east bank of
the Nile. With a talent for administration, Pa-
chomius built the first monastic enclosure, re-
placing the scattered hermits’ shelters, and he
drew up a common daily program providing
for proportioned periods of work and prayer
patterned about a cooperative economic and
disciplinary regimen.

This rule was the first instance in Christian
monastic history of the use of a cenobitic, or
uniform communal, existence as the norm,
the first departure from the individualistic, ex-
clusively contemplative nature that had previ-
ously characterized religious life. Pachomius,
moreover, instituted a monarchic monastic
structure that viewed the relationship of the
religious superior’s centralized authority over
the community as the symbolic image of God
evoking obedient response from man striving
to overcome his egocentrism by self-denial
and charity. By the time he died, Pachomius
had founded 11 monasteries, numbering more
than 7,000 monks and nuns.

Though none of Pachomius’ manuscripts
has survived, his life and bibliography have
been preserved by the Sth-century historian
Palladius in his Lausiac History. The Rule
‘of Pachomius is extant only in the early-5th-
century Latin translation of St. Jerome.

Pachuca, in full PACHUCA DE sOTO, capi-
tal city, Hidalgo estado (“state™), east-central
Mexico. It was one of the first settlements
in New Spain and lies in a rich mining
district in the Sierra Madre Oriental, 7,959
feet (2,426 m) above sea level. Its first silver
mine was discovered in 1534, although it is
said that some of the mines were known to
pre-Columbian Indians. The nearby Real del
Monte mine, begun in 1739 and still in op-
eration, is one of the most extensive mining
properties in the world. The patio, or Mexi-
can, process of separating silver from the ore
by amalgamation with mercury was perfected
in Pachuca by Bartolomé de Medina in the
16th century, and the Pachuca tank used in
the cyanide process was developed there in
the 20th century. The government has sought
to counteract declining mineral production
by increasing industrialization. Industries in-
clude smelting works and numerous metallic-
ore reduction plants. Pachuca has a school of
mines and metallurgy, founded in 1877, and
it houses the Autonomous University of Hi-
dalgo (1961). Pop. (1980) 110,351.

Pachycephalosaurus, genus of large and
unusual dinosaurs found as fossils in Late
Cretaceous deposits of North America (the
Cretaceous period dates from 144 to 66.4 mil-
lion years ago). Pachycephalosaurus, which
grew to be about 9 m (30 feet) long, was a
biped with strong hind limbs and much less
developed forelimbs. The unusual and dis-
tinctive feature of Pachycephalosaurus is the
high, domelike skull formed by a thick mass
of solid bone grown over the tiny brain. The
growth of bone obliterated normal openings
found in the skulls of related forms. Abundant
bony knobs in front and at the sides of the
skull further added to the unusual appearance.
Pachycephalosaurus and closely related forms
thus are known as the bone-headed dinosaurs.

Pachymeres, George (b. 1242, Nicaea, Em-
pire of Nicaea [now Iznik, Turkey]—d. c.
1310, Constantinople [now Istanbul]), out-
standing 13th-century Byzantine liberal-arts
scholar, whose chronicle of the Palaeologus
emperors is the period’s main historical source.
Upon the fall in 1262 of the Latin Eastern
Empire (established in 1204) and the return
of the Byzantine emperor Michael VIII Palae-
ologus, Pachymeres went to Constantinople
and was ordained to the Greek Orthodox

ministry. While executing ecclesiastical and
political functions, he taught the liberal arts
at the patriarchal academy of the Basilica of
Hagia Sophia.

Strongly opposed to union of the Eastern
church with the Latin, Pachymeres recorded
with studied neutrality the tumultuous up-
heavals marking the reigns of two Palaeologus
emperors, the pro-unionist Michael VIII and
the anti-unionist Andronicus II. This chron-
icle, the Hromaiké historia (“Roman [i.e.,
Eastern] History”), a 13-volume continua-
tion of the work of George Acropolites, is
Pachymeres’ principal work. A unique eyewit-
ness record, Hromaike historia emphasizes the
theological nature of the events it describes, a
characteristic that marked subsequent Byzan-
tine chronicles. Pachymeres depicts the pe-
riod of the two Palaeologus emperors in the
light of the dispute between Eastern patriar-
chal autonomy and Western papal supremacy.
Despite its turgid style, Hromaike historia is
particularly valuable for its accounts of Latin
military campaigns throughout Byzantium,
the construction of frontier defenses against
Slavic and Turkish incursions, and the growth
of the Byzantine feudal nobility by astute ma-
nipulation of land deeds at the expense of
centralized imperial authority.

Pachymeres also composed a theological trea-
tise on the doctrine of the Trinity and pro-
posed a compromise between the Greek and
Latin speculative interpretations of the Holy
Spirit’s relationship to the Father and the Son.

Pachymeres’ lectures at Constantinople’s
academy evolved into the Syntagma ton tes-
saron mathématon (“Compendium of Four
Mathematics”), a type of classical handbook
on mathematics, music, geometry, and as-
tronomy. The Syntagma, with its innovative
use of Arabic numbers, became the standard
academic text in Greek Byzantine culture.

Other works include a compendium of the
philosophy of Aristotle, of which only the book
on logic has been published; a paraphrase of
texts from Pseudo-Dionysius the Areopagite;
and a series of exercises in rhetoric.

Pacific, War of the (1879-83), conflict in-
volving Chile, Bolivia, and Peru, which re-
sulted in Chilean annexation of valuable dis-
puted territory on the Pacific coast. It grew
out of a dispute between Chile and Bolivia
over control of a part of the Atacama Desert
that lies between the 23rd and 26th parallels
on the Pacific coast of South America. The
territory contained valuable mineral resources,
particularly sodium nitrate.

National borders in the region had never
been definitively established; the two countries
negotiated a treaty that recognized the 24th
parallel as their boundary and that gave Chile
the right to share the export taxes on the min-
eral resources of Bolivia’s territory between
the 23rd and 24th parallels. But Bolivia subse-
quently became dissatisfied at having to share
its taxes with Chile and feared Chilean seizure
of its coastal region where Chilean interests
already controlled the mining industry.

Peru’s interest in the conflict stemmed from
its traditional rivalry with Chile for hegemony
on the Pacific coast. Also, the prosperity of
the Peruvian government’s guano (fertilizer)
monopoly and the thriving nitrate industry
in Peru’s Tarapacd province were related to
mining activities on the Bolivian coast.

In 1873 Peru agreed secretly with Bolivia to a
mutual guarantee of their territories and inde-
pendence. In 1874 Chilean-Bolivian relations
were ameliorated by a revised treaty under
which Chile relinquished its share of export
taxes on minerals shipped from Bolivia, and
Bolivia agreed not to raise taxes on Chilean
enterprises in Bolivia for 25 years. Amity was
broken in 1878 when Bolivia tried to increase
the taxes of the Chilean Antofagasta Nitrate
Company over the protests of the Chilean
government. When Bolivia threatened to con-
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fiscate the company’s property, Chilean armed
forces occupied the port city of Antofagasta
on Feb. 14, 1879. Bolivia then declared war
on Chile and called upon Peru for help. Chile
declared war on both Peru and Bolivia (April
5, 1879).

Chile easily occupied the Bolivian coastal re-
gion (Antofagasta province) and then took the
offensive against more powerful Peru. Naval
victories at Iquique (May 21, 1879) and An-
gamos (Oct. 8, 1879) enabled Chile to control
the sea approaches to Peru. A Chilean army
then invaded Peru. An attempt at mediation
by the United States failed in October 1880,
and Chilean forces occupied the Peruvian cap-
ital of Lima the following January. Peruvian
resistance continued for three more years,
with U.S. encouragement. Finally, on Oct. 20,
1883, Peru and Chile signed the Treaty of An-
cbn, by which Tarapaca province was ceded
to the latter.

Chile was also to occupy the provinces of
Tacna and Arica for 10 years, after which a
plebiscite was to be held to determine their
nationality. But the two countries failed for
decades to agree on what terms the plebiscite
was to be conducted. This diplomatic dispute
over Tacna and Arica was known as the Ques-
tion of the Pacific. Finally, in 1929, through
the mediation of the United States, an accord
was reached by which Chile kept Arica; Peru
reacquired Tacna and received $6,000,000 in-
demnity and other concessions.

During the war Peru suffered the loss of
thousands of people and much property, and,
at the war’s end, a seven-month civil war en-
sued; the nation foundered economically for
decades thereafter. In 1884 a truce between
Bolivia and Chile gave the latter control of the
entire Bolivian coast (Antofagasta province),
with its nitrate, copper, and other mineral
industries; a treaty in 1904 made this ar-
rangement permanent. In return Chile agreed
to build a railroad connecting the Bolivian
capital of La Paz with the port of Arica
and guaranteed freedom of transit for Bo-
livian commerce through Chilean ports and
territory. But Bolivia continued its attempt to
break out of its landlocked situation through
the La Plata river system to the Atlantic coast,
an effort that led ultimately to the Chaco War
(1932-35) between Bolivia and Paraguay. See
also Chaco War.
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Pacific Coast, region, western North Amer-
ica, possessing two unifying geologic and geo-
graphic properties—the Pacific Ocean, which
constitutes a natural western border, and the
coastal mountain ranges that form the eastern
border of the region. The most commonly ac-
cepted definition of the Pacific Coast is largely
a political one: it defines the region as com-
prising the U.S. states of California, Oregon,
Washington, Idaho, Alaska, and western Mon-
tana and the Canadian province of British
Columbia, formerly a part of the old Oregon
Country. Hawaii is frequently included statis-
tically in the “Pacific” states of the United
States, even though, as a group of Polynesian
volcanic and coral islands lying more than
2,000 miles (3,200 km) off the U.S. Pacific
Coast, it has little in common geologically or
sociologically with the mainland states.
Before Europeans reached North America,
the Pacific Coast was inhabited by native peo-
ples belonging to several culture areas and
language families, including the California
Indians, the Salishan- and Nadene-speaking
Indians of the Pacific Northwest, the Eski-
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mo-Aleut groups of the Bering Sea area, and
the Indians of the Columbia Plateau. The
Spaniards were the first to explore the Pa-
cific Coast following Vasco Nuiiez de Bal-
boa’s discovery of the Pacific Ocean in 1513.
By the time of the American Revolution the
Spaniards had already gained familiarity with
the California coast, cruised in Alaskan wa-
ters, established a base of sorts in Nootka
Sound on Vancouver Island, and used the
coastal waters for part of the famed Manila-
Acapulco galleon trade. The Spanish hold on
California was to remain unchallenged for
three centuries.

During the first half of the 19th century, the
presence of Americans in California and U.S.
official desire to acquire West Coast ports were
among the significant factors bringing on the
war with Mexico in 1846-48. By the terms
of the Treaty of Guadalupe Hidalgo in 1848,
California was included in the Mexican terri-
tory ceded to the United States. The discovery
of gold in California on Jan. 24, 1848, led the
next year to the famous gold rush of the forty-
niners, and in 1850 California was admitted
to the Union as the 31st state.

The northern portion of the Pacific Coast,
called the Pacific Northwest, had a somewhat
different history from that of California. Ini-
tial Russian interest in the Bering Strait area
led to the formation in 1799 of the Russian-
American Company, which established trad-
ing posts in parts of Alaska. In 1867 Russia
sold Alaska to the United States, and in 1958
Alaska became the 49th state in the Union.

North of California lay the Oregon Country,
a region roughly as large as Alaska and pos-
sessing strikingly varied physical features, soil,
and climate bound together by the mighty
Columbia River. The discovery of Oregon’s
rich fur resources led, at the beginning of
the 19th century, to an accelerated British
and U.S. competition in the establishment of
inland trading operations, resulting in over-
lapping claims to the Oregon Country. After
a period of agreed-upon joint occupation, the
49th parallel was established in 1846 as a per-
manent boundary line to Puget Sound (but not
including Vancouver Island). What had begun
as a small American overland migration to
Oregon in 1841 (by way of the Oregon Trail)
gained momentum, and after the boundary
settlement the tide of migration grew steadily;
in 1848 Oregon was made a U.S. territory.
Oregon was admitted to the Union in 1859,
Washington in 1889, and Idaho in 1890.

The British area north of the 49th paral-
lel was dominated by the fur trade until the
gold strike of 1858. Vancouver Island united
with the booming Colony of British Columbia
in 1866, and in 1871 the colony became a
province of Canada. First connected to the
eastern provinces by railroad in 1885, British
Columbia developed its timber and agriculture
and its Pacific shipping trade. By the second
half of the 20th century it had become one
of Canada’s wealthiest, most urbanized, and
most racially diverse provinces.

Until the admission of Hawaii as a state in
1959, the American Pacific Coast represented
the western borderland area of the United
States. As such, the people and the press of
this region displayed over the years a degree
of regional self-consciousness. Isolation from
the rest of the country was early corrected by
Pacific Coast efforts to bring about a union
of Eastern and Western lines of transporta-
tion and communication, an enhancement of
maritime trade, and adequate Pacific Coast
military defenses. Since then the Pacific Coast
has been obliged to cope with many problems
of a peculiarly Western nature. For example,
Oriental and Mexican immigration has been
a major Pacific Coast concern, as was the
rapid urban population growth as a result of

World War II. Another problem peculiar to
this region has been the heavy dependence of
West Coast business enterprises upon Eastern
capital investment.

The people of the Pacific Coast are generally
credited with being individualistic, exuberant,
and optimistic in spirit, casual in dress, and
innovative in business management.

Pacific Coast Ranges, mountain ranges that
constitute a major physical feature of west-
ern North America. They run parallel to the
Pacific coasts of California, Washington, and
Oregon for 4,500 miles (7,250 km) in the
United States and extend north into Canada
for about 1,000 miles (1,600 km) and south
into Mexico for about 800 miles (1,300 km).

A brief treatment of the Pacific Coast Ranges
follows. For full treatment, see MACROPAEDIA:
North America.

The Coast Ranges are separated from the
higher Sierra Nevada and Cascade mountains
to the east by broad depressions known in
Oregon and Washington as the Willamette
Valley-Puget Sound region and in California
as the Central Valley. On the west the coastal
plain is very narrow, and deep water occurs
within 25 miles (40 km) of the coast. The
Coast Ranges can be divided into six dis-
tinct sections, each of different geological ori-
gin and with its own distinctive topography.
The sections include, from north to south,
the coastal ranges of British Columbia, the
marginal Coast Ranges of Washington and
Oregon, the northern Coast Ranges between
the Klamath Mountains of Oregon and San
Francisco, the central Coast Ranges south of
San Francisco, the Transverse Ranges near Los
Angeles, and the Peninsular Ranges extending
into Baja California. The average elevation is
about 3,300 feet (1,000 m) above sea level,
but some peaks and ridges rise to more than
6,600 feet (2,000 m) in elevation. The high-
est peak, San Gorgonio, reaches 11,500 feet
(3,506 m) in the eastern Transverse Ranges.
The upper slopes of the Olympic Mountains
in the extreme northwestern corner of Wash-
ington support the largest active glaciers in
the United States outside of Alaska.

The climate of the Pacific Coast Ranges is
characterized by cool summers and mild win-
ters in the north and drier summers in the
south. The rain forests of the northern Coast
Ranges, including the giant redwood forests,
are among the most lush in the world. Fauna
includes big-game animals such as bear, elk,
and deer and small fur-bearing animals such
as beaver, muskrat, rabbit, and bobcat. Re-
source-rich, the California region is noted for
gold, petroleum, vineyards, and a large supply
of fruits, nuts, and vegetables. The region is
subject to occasional earthquakes, landslides,
and forest fires.

Pacific Grove, resort and residential city,
Monterey county, western California, U.S. It
lies along Monterey Bay and adjoins the city
of Monterey. Founded in 1874 by Methodists
as a religious retreat, the city remains a centre
for conferences of religious and other groups.
Pacific Grove is the northern terminus of the
scenic Seventeen Mile Drive from Carmel. The
famous Butterfly Trees on Lighthouse Avenue
are covered each winter by monarch butter-
flies that migrate from Canada and Alaska.
Point Pinos Lighthouse is on the bay. The city
is the site of the Hopkins Marine Station of
Stanford University and has a natural-history
museum. Inc. 1889. Pop. (1986 est.) 16,746.

Pacific Islands, island geographical region
of the Pacific Ocean. It comprises three ethno-
geographic regions—Melanesia, Micronesia,
and Polynesia—but conventionally excludes
the neighbouring island continent of Australia.
The Pacific Island region covers almost 500,-
000 square miles (1,300,000 square km) of
land, of which New Zealand and New Guinea
island make up approximately 90 percent, and

millions of square miles of ocean. It is a mix-
ture of independent states, associated states,
integral parts of non-Pacific Island nations,
and dependent states.

The great arc of islands located north and
east of Australia and south of the equator
is called Melanesia (from the Greek words
melas, “black,” and nésos, “island”) after the
predominantly dark-skinned peoples of New
Guinea island, the Bismarck Archipelago, the
Solomon Islands, Vanuatu (the New Hebri-
des), New Caledonia, and Fiji.

North of the equator and east of the Philip-
pines is another island arc that ranges from
Palau (Belau), Guam, and the Northern Mari-
ana Islands in the west through the Federated
States of Micronesia (the Caroline Islands),
Nauru, and the Marshall Islands all the way
to Kiribati (the Gilbert Islands). This is Mi-
cronesia, so named because of the smaller size
of these islands and atolls.

In the eastern Pacific, and largely enclosed
within a huge triangle formed by the Hawai-
ian Islands in the north, New Zealand to the
southwest, and Easter Island far to the east,
are the “many” (poly) islands of Polynesia.
Other components of this widely scattered col-
lection, again generally from west to east, are
Tuvalu (the Ellice Islands), Wallis and Futuna
Islands, Tokelau, Western Samoa, American
Samoa, Tonga, Niue, the Cook Islands, and
French Polynesia (including the Society, Tu-
amotu, and Marquesas islands). In this, the
last section of the Pacific Ocean to be inhab-
ited, the islanders share a cultural tradition
that relates them closely to many Fijians. Fiji,
indeed, is actually a transitional territory be-
tween Melanesia and Polynesia. The estimated
population of the Pacific Islands (excluding
New Zealand and Papua New Guinea, but in-
cluding the Hawaiian Islands) was 3,364,000
in 1988.

The Pacific Islands are treated in a number
of MACROPAEDIA articles. For treatment of the
region and individual island groups and states,
see Pacific Islands. For treatment of Hawaii,
see United States of America. For treatment
of New Zealand, see New Zealand.

For current history and for statistics about
the administration, society, and economy of
the Pacific Islands, see BRITANNICA WORLD
DATA ANNUAL.

The land. 'The main Pacific Islands span the
equator obliquely from northwest to southeast
and can be divided into two major physio-
graphic regions by island type: continental and
oceanic. The continental islands, lying south-
westward of the Andesite Line of extreme vol-
canic and earthquake activity, are associated
with the ancient continental platforms of Asia
and Australia (now partly submerged) and
differ in a number of ways from the oceanic
islands to the northeast in the deeper Pacific
basin. The continental type of island derives
from volcanic rock high in silica and alumina
(andesite). Continental islands are generally
larger (the Marianas, New Guinea, the Bis-
marcks, the Solomons, Vanuatu, Fiji, New
Caledonia, and the North and South islands
of New Zealand) and have richer mineral-
bearing soils than their oceanic counterparts.

The parent lava material of the oceanic type
of island is basalt. Oceanic islands are differ-
entiated as high volcanic-based islands, such
as Hawaii, or low coral islands and atolls, such
as the Marshalls.

The climate of the Pacific Islands is generally
tropical (except in New Zealand, which has a
temperate climate), with temperatures, humid-
ity, and rainfall relatively uniform throughout
the year; there is slightly less rainfall from De-
cember to February north of the equator and
from June to September south of the equator.
Temperature varies from an annual average at
both Nauru and Kiribati of 82° F (28° C) to
an average of 66° F (19° C) at Norfolk Island,
one of the southernmost Pacific Islands. Pre-
cipitation decreases generally southward and



eastward from more than 120 inches (3,050
mm) at the island of Yap (Federated States
of Micronesia) in the northwest to about 30
inches (750 mm) at Kanton (Canton) Island
to the east (along the equator).

Most vegetation in the Pacific Islands is de-
rived from Indonesia and New Guinea, and
generic variety declines eastward across the
Pacific. Local environmental differences and
relative isolation have resulted in the evolu-
tion of numerous new endemic species. The
introduction of new species from throughout
the world has also markedly altered island
flora. About 2 percent of the total land area
is arable and, outside of New Zealand and
Papua New Guinea, is devoted mostly to the
cultivation of coconut and cassava. Most of
the larger islands also support some livestock.
As much as three-fifths of the Pacific Islands’
total land area is forested. Most Pacific Islands
are poor in mineral resources.

The people. People of European origin ac-
count for as much as one-third of the Pacific
Islands’ population if New Zealand is included
in the total and less than one-tenth if it is not;
outside of New Zealand the largest concentra-
tion of people of European origin is in Hawaii.
If the Melanesians in Papua New Guinea are
excluded from the Melanesian total, then the
Polynesians are the largest indigenous group in
the Pacific Islands. Otherwise the Melanesians
are the largest indigenous group in the Pa-
cific Islands, with those in Papua New Guinea
accounting for two-fifths of the Melanesian
total. Polynesians are concentrated in New
Zealand (with two-fifths of the Polynesian
total), Hawaii, Western Samoa, French Poly-
nesia, and Tonga. Several hundred distinct
languages are spoken in the Pacific Islands
and are mostly Austronesian in origin. Most
islanders have some familiarity with English
or French; one or the other of these is the of-
ficial language of virtually all Pacific Islands.
Christianity has largely supplanted traditional
animism.

The population of the Pacific Islands (exclud-
ing New Zealand with its majority of people
of European descent and Papua New Guinea
with its majority of Papuans) is concentrated
in Hawaii (which has one-third of the region’s
total population), Fiji (more than one-fifth of
the region’s total), and the Solomon Islands.
Western Samoa, French Polynesia, New Cale-
donia, Vanuatu, and Guam have populations
in excess of 100,000. Most Pacific Islands
are densely populated; the population density
ranges from about 21 persons per square mile
(8 per square km) in New Caledonia to al-
most 1,000 per square mile in Nauru. The
population of the Pacific Islands is concen-
trated along the coasts. The crude birth rate is
relatively high by world standards in all but a
few Pacific Islands; the generally high rate of
natural increase on most of the smaller islands
is partially offset by emigration to the United
States, Australia, and New Zealand.

The economy. Except for Hawaii and New
Zealand, the Pacific Islands have a generally
developing mixed economy in which both
public and private sectors participate. The
gross national product (GNP) per capita varies
widely among the Pacific Islands, from very
low in Tuvalu, Kiribati, and the Solomons
to within the range of developed countries
in New Zealand and French Polynesia. The
Hawaiian Islands have the highest GNP per
capita.

Agriculture, fishing, and services are gener-
ally the largest sectors of most of the islands’
economies, and mining is important on a few
of the islands. Subsistence farming predom-
inates on all but the largest Pacific Islands
(excluding Hawaii and New Zealand), where
generally some cash crops besides coconuts
are also grown. Sweet potatoes, cassava, taro,
breadfruit, and bananas are the main subsis-
tence crops of most of the islands. Almost all
the islands grow coconuts, which, with copra,

are a major export. Sugarcane, pineapple, cit-
rus fruits, mango, papaya, coffee, and cacao
are cash crops in Hawaii, Fiji, French Poly-
nesia, New Caledonia, Papua New Guinea,
Western Samoa, and the Cook Islands.

Pastureland is available only on the larger is-
lands, including Hawaii, New Caledonia, Fiji,
Vanuatu, and the Solomons; all raise pigs, cat-
tle, and chickens commercially and are self-
sufficient in milk and meat. New Zealand is
noted for sheep and cattle rearing. Villagers on
the smaller Pacific Islands and New Guinea
rear pigs and some goats on subsistence farms.

There are commercially exploitable forests
in Fiji, New Caledonia, New Zealand, Papua
New Guinea, the Solomons, Western Samoa,
and Vanuatu that produce timber, sawn wood,
and wood products for domestic consumption
and export. The other islands generally must
import quality lumber.

Subsistence fishing is important on all the
islands (except Hawaii and New Zealand) and
forms a major source of protein in local di-
ets. The Solomons, Kiribati, and Fiji account
for approximately four-fifths of the regional
catch (excluding that from Hawaii and New
Zealand), much of it by commercial fishing
operations. Deep-sea fishing, mostly for tuna,
is conducted throughout the Pacific.

Mineral production is limited to a few of
the high continental islands. New Caledonia
produces nickel, ferronickel, chromite, cobalt,
stone, sand, and gravel. Fiji produces gold
and telluride ores, silver, and lime. Nauru
mines phosphates. The Solomon Islands pro-
duce gold, silver, and lime from seashells. New
Guinea produces copper and gold, and New
Zealand extracts coal and natural gas.

The manufacturing sector, except in Hawaii
and New Zealand, is mostly undeveloped and
limited to processing fish and agricultural
products and producing handicrafts. The only
islands outside Hawaii and New Zealand with
significant manufacturing industries, most of
which produce import substitution goods, are
Guam, Fiji, New Caledonia, French Polynesia,
Papua New Guinea, and the Solomons. Re-
gional electricity is generated primarily from
imported fuels.

Tourism is very important to the Pacific
Ocean islands. It centres on fine beaches, good
fishing and boating, and local customs and
crafts and has benefited from the development
of overseas jet air transport. French Polynesia,
Guam, Hawaii, Fiji, and New Zealand have
the most developed tourist industry, but the
other islands are rapidly developing facilities.
Most dependent Pacific Islands states receive
budgetary and development aid, mainly from
the continental governing nations, while the
smaller independent island states receive aid
particularly from Australia and New Zealand,
as well as from Japan, the United Kingdom,
and the United States.

Air transport and interisland shipping are
the principal means of transport. American
Samoa, the Cook Islands, Fiji, French Polyne-
sia, Guam, Hawaii, the Marshalls, New Cale-
donia, New Zealand, Papua New Guinea, the
Solomons, and Western Samoa have interna-
tional airports. Extensive road networks are
limited to the large high islands.

Most Pacific Islands’ annual imports (exclud-
ing New Zealand and Papua New Guinea) far
exceed exports. Remittances from expatriates
and tourism only partially offset the trade
deficits. Copra, minerals, coffee, tea, cocoa,
spices, sugar, and frozen or tinned fish are
among the leading exports, mainly to Japan,
France, the United States, and Australia. Ma-
chinery and transport equipment, mineral fu-
els, food, and manufactured goods are among
the chief imports and come mainly from Aus-
tralia, France, Japan, and the United States.
Only a very small percentage of the Pacific
Islands’ external trade is intraregional.

Government and social conditions. The in-
dependent states of the Pacific Islands in-
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clude six constitutional monarchies (Fiji, New
Zealand, Papua New Guinea, Tonga, Tuvalu,
and Western Samoa), three republics (Kiribati,
Nauru, and- Vanuatu), and one parliamen-
tary state (the Solomon Islands). Dependent
islands and island groups include the unin-
corporated U.S. territories (American Samoa,
Guam, Johnston, Midway, and Wake islands),
the self-governing states associated with New
Zealand (the Cook Islands and Niue and the
New Zealand territory of Tokelau), the islands
governed by Australia (Norfolk, Lord Howe,
and the Torres Strait islands), the French
overseas territories (French Polynesia, New
Caledonia, and Wallis and Futuna), and the
U.K. colony of Pitcairn Island. Integral parts
of non-Pacific Island nations include the U.S.
state of Hawaii and Easter Island (a province
of Chile). The former United Nations Trust
Territory of the Pacific Islands was a U.S.-
administered mandated trust territory com-
prising Palau (Belau), the Federated States
of Micronesia, the Marshall Islands, and the
Northern Mariana Islands. In 1986 the Trust
Territory was dissolved for all but Palau,
whose political status remains contested. The
other island groups achieved full self-govern-
ment under various political arrangements
with the United States, except for the North-
ern Mariana Islands, which remained a U.S.
commonwealth.

Except for Easter Island, which is governed
by a governor from Chile, all the inhabited
island states and territories have varying de-
grees of autonomy and self-government with
representatives elected by universal or limited
adult suffrage. Traditional chiefs retain con-
siderable influence where indigenous peoples
remain in the majority. Judicial systems var-
iously follow American, British, and French
models, with some indigenous input on cer-
tain islands. Easter Island follows the legal
system of Chile.

Only a few islands have social-security and
pension systems, mainly because indigenous
island culture includes community provisions
for caring for the elderly and the disabled.
Health conditions vary throughout the region.
The best conditions and highest ratio of medi-
cal personnel to population are found in Amer-
ican Samoa, the Cook Islands, Fiji, French
Polynesia, Guam, Hawaii, Nauru, New Cale-
donia, New Zealand, Niue, Tokelau, Wallis
and Futuna, and Western Samoa. The princi-
pal diseases on those islands are hypertension,
diabetes, cancer, heart disease, and respiratory
diseases. On other islands, poor sanitation and
poor hygiene result in a prevalence of malaria,
gastrointestinal illness, diarrhea, filariasis, par-
asitic infections, tuberculosis, influenza, and
skin diseases; infant mortality rates are high
and life spans are relatively short. Isolated
atolls frequently lack freshwater sources other
than rain and generally have the lowest levels
of health care.

Primary and secondary education is avail-
able in virtually all island groups. Schools
are usually operated by both government
and church or missionary organizations. Sec-
ondary, technical, and teacher-training schools
are usually found on the main islands of each
state. Universities are located in Fiji, Guam,
Hawaii, New Zealand, Papua New Guinea,
the Solomon Islands, and Western Samoa. Fi-
ji’s University of the South Pacific maintains
branch campuses on other islands.

Cultural life. Polynesian and Melanesian
cultures tend to be best-represented on islands
that retain majority indigenous populations.
Micronesian culture has survived best in Yap,
Truk, and Palau. In other islands, such as
Hawaii, French Polynesia, and New Caledo-
nia, indigenous culture has blended with Eu-
ropean, Japanese, and American cultures, and
integrated societies have evolved.
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Missionary activity during the 19th century
in most islands resulted in the destruction
of statues, carvings, religious sites, and arti-
facts and the abandonment of dances, songs,
and ceremonies of the pre-European cultures.
There are notable pre-European archaeologi-
cal remains in Easter Island, Fiji, throughout
French Polynesia, the Solomon Islands, Palau,
and Pohnpei (Federated States of Micronesia),
all of which were indigenous political and re-
ligious centres.

Independence and tourism have led to some
resurgence of indigenous costumes, dances,
rituals, and handicrafts, all of which are attrac-
tions for visitors, though in many places their
original religious meanings have been lost.
The extension of air service and the growing
impact of technologically advanced Western
culture, however, increasingly infringe on tra-
ditional island life-styles, even on the remotest
islands and atolls, as well as in the interior of
New Guinea. Moreover, the Pacific islanders,
traditionally a mobile people, have increased
their movement both within and out of the
region as economic opportunities have shifted.

History. The peopling of the Pacific Islands
is clouded with uncertainty. Western Melane-
sia was probably settled by Austronesians
from the Philippines and Indonesia between
3000 and 2000 Bc. Eastward migrations by
these peoples extended to western Micronesia,
central and eastern Melanesia, and western
Polynesia (2000-1000 Bc) and was followed
by the settlement of uninhabited adjacent
islands. During the Ist millennium AD the
greatest migrations to Polynesia took place.
Polynesian and some Micronesian cultures de-
veloped highly stratified social structures with
hereditary chieftainships. Melanesian cultures
were less concerned with hereditary social
rank than with gaining individual prestige.

The first European exploration of the Pa-
cific Islands was led by Ferdinand Magellan
between 1520 and 1521. Spanish, Dutch, and
English explorers followed during the 16th,
i7th, and 18th centuries, one of the more
renowned being Captain James Cook in the
mid-18th century. European missionaries and
trading societies were established on many of
the islands in the 18th and 19th centuries.
By the late 19th century the major European
powers had established colonial spheres of in-
fluence and trade throughout the Pacific. The
Germans and Spanish dominated Microne-
sia. The English became established in parts
of Melanesia and Polynesia (including New
Zealand), while the French annexed Tahiti
and nearby islands, creating French Polynesia.
In 1898 the United States annexed the Hawai-
ian Islands and in 1899 acquired Guam after
defeating Spain in the Spanish-American War.
Spain’s loss to the United States prompted the
Spanish to sell what were to become the Trust
Territory Islands—i.e., the Marshalls, the Car-
olines, and Palau—to Germany.

During World War I the colonial structure
of the Pacific Islands was altered as Japan
occupied the German possessions, while New
Zealand took Samoa. Following the end of
the war these islands were mandated to Japan
and New Zealand by the League of Nations.

Between the world wars, Japan fortified its
Pacific acquisitions and used them as launch-
ing bases for invading much of the rest of
Micronesia and Melanesia during World War
II. Many of the islands, such as Guadalcanal
in the Solomons, were occupied by U.S. forces
after bitter fighting in 1943-45. In 1947 the
United Nations granted the former Japanese
possessions of Micronesia to the United States
as a strategic trust territory, and French Poly-
nesia, New Caledonia, and Wallis and Futuna
became overseas territories of France. The
United States admitted Hawaii as its 50th
state in 1959.

Many of the Pacific Islands achieved inde-
pendence or a degree of self-government after
World War II. Western Samoa (1962), Nauru
(1968), Fiji and Tonga (1970), Solomon Is-
lands and Tuvalu (1978), Kiribati (1979), and
Vanuatu (1980) have all achieved indepen-
dence. The individual states of the U.S. Trust
Territories achieved self-government in the
mid-1980s. There has also been a movement
for independence in French Polynesia.

Pacific Islands, Trust Territory of the,
former United Nations strategic-area trustee-
ship that was administered by the United
States from 1947 to 1986. The territory con-
sisted of more than 2,000 islands scattered
over about 3,000,000 square miles (7,770,000
square km) of the tropical western Pacific
Ocean, north of the equator between latitudes
1° and 22° N and longitudes 130° and 172°
E. Most of the islands are quite small, the
total land area amounting only to about 700
square miles (1,800 square km). The trust ter-
ritory covered the region known as Micronesia
(“tiny islands”) and was composed of three
major island groups—the Marianas, the Caro-
lines, and the Marshalls. Guam, the southern-
most of the Marianas, was excluded from the
trust territory. The islands of Kapingamarangi
and Nukuoro, which are culturally Polynesian
rather than Micronesian, were included. The
trust territory’s seat of government was Saipan
in the Northern Marianas. )

Portuguese and Spaniards first began to ex-
plore the Micronesian region in the 16th
century. Later explorers, traders, and whalers
included the British, Germans, Russians,
Japanese, and Americans. Spain at first ex-
panded its control throughout Micronesia
with little opposition from the other European
powers. In the late 19th century, however,
Spain’s domination of the region was chal-
lenged by Germany and the United Kingdom.
To consolidate its hold in the region, Spain
proclaimed sovereignty over the Marshall and
Caroline groups in 1874. Germany moved
into the Marshall Islands uncontested, and the
two countries shared power in Micronesia un-
til the Spanish-American War (1898). Spain’s
defeat in that conflict caused it to cede Guam
to the United States and sell its remaining
possessions in Micronesia to Germany, which
then controlled virtually the entire region.

At the outbreak of World War I Japan
immediately moved militarily to take over
Germany’s possessions in Micronesia. After
Germany was defeated, Japan sought to in-
corporate Micronesia into its empire, but the
League of Nations made the islands a mandate
to be administered by Japan. Nevertheless,
the Tokyo government developed the territory
as though it exercised full sovereignty. The
region became a strategic battleground during
World War 11, the United States finally secur-
ing the islands in the course of its Pacific cam-
paign. After Japan’s defeat the United States
remained in control of the islands, and in
1947 they became a United Nations trustee-
ship under U.S. administration.

The legal basis for government within the
area was laid down in the Code of the Trust
Territory, enacted in 1952. The code defined
citizenship, provided a formal law code, and
created six administrative districts. The code
recognized customary law and allowed for
appointed, rather than elected, officials. The
U.S. government was responsible for the terri-
tory’s civil administration. During the 1950s,
criticisms of the administration of the territory
from the UN Trusteeship Council and from
within the United States brought increased at-
tention to a movement toward autonomy. In
1965 the territory elected the Congress of Mi-
cronesia, endowing it with legislative powers.
In a 1975 plebiscite the Northern Marianas
group voted to become a commonwealth of
the United States and, from 1976, was admin-
istered separately from the rest of the territory.

The remaining island groups were reorganized
again into six districts, which in 1978 voted
on a proposed constitution for the Federated
States of Micronesia. Four of these districts
(Kosrae, Pohnpei, Truk, and Yap; all in the
Carolines) approved the constitution and were
established as the new federation in 1979.
The two dissenting districts, the Marshall Is-
lands and Palau (or Belau, in the Carolines),
formed republics in 1979 and 1981, respec-
tively. The Federation and two republics ap-
proved and voted in popular referenda (1982-
83) for compacts of free association with the
United States. Free association, as defined in
the compacts, gave the republics full internal
self-government and substantial authority in
foreign affairs, but vested the United States
with full responsibility and authority for their
defense for a number of years.

In 1986 the U.S. government declared the
Trust Territory agreements no longer in effect.
(The approval of the UN Security Council was
technically necessary for the cessation of the
trusteeship, but politically motivated efforts
by the Soviet Union to obstruct the decolo-
nization process necessitated a unilateral U.S.
termination of the trusteeship, which was ap-
proved by a majority vote of the Trusteeship
Council of the UN.) The Federated States of
Micronesia and the Republic of the Marshall
Islands thus became sovereign, self-governing
states with the United States responsible for
their security and defense, and the Northern
Mariana Islands formally became a common-
wealth of the United States. The Republic of
Palau’s entry into a compact of free asso-
ciation was delayed pending formal Palauan
approval of the compact.

Pacific League, one of the two leagues of
professional baseball teams in Japan (the other
being the Central League). The Pacific League
was founded in 1950. It has six teams, some
of whose names and hometown designations
have changed over the years. The league con-
sists of the Orix Braves, Kintetsu Buffaloes,
Lotte Orions, Daiei Hawks, Nippon Ham
Fighters, and Seibu Lions. The regular playing
season culminates in the Japan Series, a seven-
game series between the respective champion
teams of the Pacific and Central leagues.

Pacific Ocean, body of salt water extending
from the Antarctic region in the south to the
Arctic in the north and lying between the
continents of Asia and Australia on the west
and North and South America on the east.

A brief treatment of the Pacific Ocean fol-
lows. For full treatment, see MACROPAEDIA:
Pacific Ocean.

The Pacific Ocean occupies about one-third
of the surface of the Earth and is by far the
largest of the world’s oceans. Its area, exclud-
ing adjacent seas, encompasses approximately
63,800,000 square miles (165,250,000 square
km). It has twice the area and more than
twice the water volume of the Atlantic—the
next-largest ocean. Its area exceeds that of the
whole land surface of the globe, Antarctica
included. The mean depth of the Pacific (ex-
cluding adjacent seas) is 14,050 feet (4,280
m). The western Pacific is noted for its many
peripheral seas. From north to south they in-
clude the Bering Sea, Sea of Okhotsk, the Sea
of Japan, the Yellow Sea, the East China Sea,
and the South China Sea. The great rivers of
eastern Asia—including the Amur, the Huang
Ho, the Yangtze, the Hsi, and the Mekong—
enter the Pacific indirectly by way of periph-
eral seas.

To the east of the meridian of 150° W, the
relief of the Pacific Ocean floor is consider-
ably less pronounced than it is to the west.
Submerged oceanic ridges found at depths of
less than 2,000 feet (600 m) rise at points
to form several archipelagos in the western
Pacific. These ridges include the Aleutian
ridge in the northwestern Pacific; the series
of ridges extending southward through the



Kurils, Bonin, the Marianas, Yap, and Palau
(Belau); those extending eastward from Palau,
including the Bismarck, the Solomons, and
Santa Cruz ridges; and finally the ridges ex-
tending southward from the Samoan islands,
those of Tonga, Kermadec, Chatham, and
Macquarie.

Water temperatures in the northern Pacific
tend to be higher than those in the southern
Pacific because the ratio of land to sea ar-
eas is larger in the north than in the south
and because the ice-clad continent of Antarc-
tica influences water temperature. The Pacific
waters within the belt of calms and variable
winds near the Equator have lower salinities
than those in the trade-wind belts.

The most important influence on the verti-
cal circulation of the Pacific is the cold wa-
ter generated around the Antarctic continent.
This dense circumpolar water sinks and then
spreads northward to form the bottom layer
of the greater part of the Pacific. Cold, deep
water flows northward in the western Pacific
in a relatively well-defined current from the
vicinity of Antarctica to Japan. Branches from
this deep mainstream convey cold water east-
ward and then poleward in both hemispheres.

Deepwater circulation is influenced by the
descent of surface water at zones of conver-
gence of neighbouring water flows. In the zone
known as the Pacific Tropical Convergence,
water sinks to a depth of about 300 feet (91
m) before it spreads laterally. The Pacific Sub-
tropical convergences are located between the
parallels of 35° and 40° N and S. Water that
sinks at the convergences spreads laterally at
increasing depths as the distance from the
Equator increases. The most important con-
vergence in the Pacific is the Antarctic Con-
vergence, which lies about 55° to 65° south
in the southern Pacific.

Pacific Railway Acts (1862, 1864), two mea-
sures that provided federal subsidies in land
and loans for the construction of a transcon-
tinental railroad across the United States.

The first Pacific Railway Act (July 1, 1862)
authorized the building of the railroad and
granted rights of way to the Union Pacific to
build westward from Omaha, Neb., and to the
Central Pacific to build eastward from Sacra-
mento, Calif. The act also granted 10 alternate
sections of public domain land per mile on
both sides of the railway, and it provided loan
bonds for each mile of track laid. The loans
were repayable in 30 years, and the dollars per
mile escalated in accord with the difficulty of
the terrain.

Two years later, the railroads were still ham-
pered in their quest for sufficient capital for
the vast construction project. Congress obliged
with the second Pacific Railway Act (July 2,
1864), which doubled the size of the land
grants and allowed the railroads to sell their
own bonds. After the transcontinental rail-
road was completed in 1869, congressional
investigations revealed that some railroad en-
trepreneurs had illegally profiteered from the
two Pacific Railway Acts.

Pacific Scandal (1872-73), charges of cor-
ruption against Canadian prime minister John
Macdonald in awarding the contract for a
transcontinental railroad; the incident resulted
in the downfall of Macdonald’s Conservative
administration.

One of the conditions under which British
Columbia entered the Dominion of Canada
(1871) was that a railway to link that province
with the east be constructed within 10 years.
In 1872 a contract for construction of such a
railway was awarded to a syndicate headed by
Sir Hugh Allan, a Canadian shipowner and fi-
nancier. Allan was a heavy contributor to the
Conservative campaign in the 1872 election,
and Macdonald’s Liberal opponents accused
him of having awarded the contract in return
for this financial support (April 1873). The
charges led to the resignation of the Macdon-

ald government on November 5 and to the
cancellation of the contract. In the election of
January 1874, the Conservatives were badly
beaten.

Pacific Ten Conference, byname pac TEN,
West Coast American collegiate athletic asso-
ciation that grew out of the Athletic Associ-
ation of Western Universities (AAWU), itself
a descendant of the Pacific Coast Intercolle-
giate Athletic Conference (PCIAC), which be-
gan in 1915. Members are the University of
California at Berkeley, the University of Cali-
fornia at Los Angeles (UCLA), the University
of Southern California (USC), the University
of Oregon, Oregon State University, Stanford
University, the University of Washington,
Washington State University, the University
of Arizona, and Arizona State University.

The original PCIAC foundered during a se-
ries of withdrawals from the conference in
1959 and 1960, resulting from dissatisfac-
tion with penalties assessed several members
for conference rule violations. Later Washing-
ton, California, UCLA, and USC formed the
AAWU, which evolved into the present-day
conference.

Pacific yew (tree): see western yew.
Pacifico Affair: see Don Pacifico Affair.

pacifism, the opposition to war and violence
as a means of settling disputes. Pacifism may
entail the belief that the waging of war by
a state and the participation in war by an
individual are absolutely wrong, under any
circumstances.

In the ancient world, war was taken for
granted as a necessary evil by some societies,
while in others it was not even regarded as an
evil. Individual voices in various lands decried
the evils of war, but the first genuinely paci-
fist movement known came from Buddhism,
whose founder demanded from his followers
absolute abstention from any act of violence
against their fellow creatures. In India the
great Buddhist-influenced king ASoka in the
3rd century Bc definitely renounced war, but
he was thinking primarily of wars of conquest.
In succeeding ages Buddhism does not seem
to have been very successful in restraining the
rulers of countries in which it was adopted
from making war. This may be because the
Buddhist rule of life, as generally understood,
served as a counsel of perfection which com-
paratively few could be expected to follow in
its entirety.

In classical antiquity, pacifism remained
largely an ideal in the minds of a few intel-
lectuals. The Greek conceptions of peace—in-
cluding Stoicism—were centred on the peace-
ful conduct of the individual rather than on
the conduct of whole peoples or kingdoms. In
Rome the achievement of pax, or peace, was
defined as a covenant between states or king-
doms that creates a “just” situation and that
rests upon bilateral recognition. This judicial
approach was applicable only to the “civilized
world,” however. Thus the Pax Romana of
the 1st and 2nd centuries AD was not really
universal because it was always regarded as
a peace for the civilized world alone and ex-
cluded the barbarians. And since the barbar-
ian threat never ended, neither did the wars
Rome waged to protect its frontiers against
this threat.

Christianity, with its evangelical message, of-
fered considerations in support of individual
nonviolence as well as of collective peace-
fulness. Jesus’ spoken words as recorded in
the New Testament could be interpreted as
a kind of pacifism and in fact were so in-
terpreted by many of Jesus’ early radical fol-
lowers. As a rule, however, the “peace” that
Jesus spoke of was only open to minorities
or to sects that practiced a rigorous ethics,
while the Christian Church itself had to com-
promise with worldly necessities. “The ques-
tion of soldiers”—the inconsistency between

49 pacifism

the pursuit of peace and fighting in wars—
was disturbing to Christians from the time of
Jesus. However, in the early 3rd century, cer-
tain passages in the Gospels were interpreted
to indicate that armies were not only accept-
able but necessary in order to fight against
demons. In the early Sth century, St. Augus-
tine wrote De Civitate Dei (The City of God),
which presented a distinction between worldly
and supraworldy peace. He felt that worldly
peace was acceptable only if it was in accord
with Christian law, and it was the duty of the
worldly state to serve the church and to defend
itself against those who wished to undermine
the church’s authority. These ideas prevailed
throughout the Middle Ages and were often
tied with the myth of an eschatological em-
peror who would suppress nonbelievers and
lead the world to peaceful times. Like the
Roman pax, Christian peace needed to be per-
petually defended. There was a never-ending
threat posed by non-Christians, who were
viewed as demonic.

Since the Renaissance, concepts of pacifism
have been developed with varying degrees of
political influence. A great deal of pacifist
thought in the 17th and 18th centuries was
based on the idea that a transfer of political
power from the sovereigns to the public was
a crucial step toward world peace, since wars
were thought of as arising from the dynastic
ambitions and power politics of kings and
princes. Thus was propagated the illusion that
monarchies tended toward wars because the
sovereigns regarded their states as their per-
sonal property and that compared to this, a
republic would be peaceful. The offshoot of
these theories was the creation of pacifist or-
ganizations in 19th-century Europe in which
such ideas as general disarmament and the in-
stigation of special courts to hear international
conflicts were entertained. The theme of paci-
fism thereby caught the public interest and
inspired an extensive literature. Some of these
ideas were later realized in the Court of Arbi-
tration in The Hague, the League of Nations,
the United Nations, and temporary disarma-
ment conferences, but their overall effect was
limited. In the 19th century, for instance, the
real maintenance of a relative peace resulted
from the statesmanlike political establishment
of a balance of power among the five great
European states. The succeeding century, with
its two world wars, its nuclear stalemate, and
its unending succession of conflicts among
developed and developing nations, has been
notable chiefly for the utter irrelevance of
pacifist principles and practices.

Pacifism is not a part of Communist ide-
ology. Lenin rejected it outright, and in the
work of Karl Marx, “revolution” and “war”
are synonymous. Their theories and those
of Friedrich Engels advocate the necessity of
“just” war against the capitalistic classes, with
the goals of a classless society and universal
peace following the world-revolutionary vic-
tory of the international proletariat.

There are two general approaches or vari-
eties of pacifist behaviour and aspirations. The
one rests on the advocacy of pacifism and
the complete renunciation of war as a policy
to be adopted by a nation. The other stems
from the conviction of an individual that his
personal conscience forbids him to participate
in any act of war and perhaps in any act of
violence whatsoever.

The arguments for pacifism as a possible na-
tional policy run on familiar lines. The obvi-
ous and admitted evils of war are stressed—the
human suffering and loss of life, the economic
damage, and perhaps above all, the moral and
spiritual degradation war brings. Since World
War II increasing emphasis has also been laid
on the terrible powers of destruction latent
in nuclear weapons. Pacifist advocates often
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assume that the abandonment of war as an
instrument of national policy will not be possi-
ble until the world community has become so
organized that it can enforce justice among its
members. The nonpacifist would, in general,
accept what the pacifist says about the evils
of war and the need for international organi-
zation. But he would claim that the pacifist
has not faced squarely the possible evils that
would result from the alternative policy of a
nation’s nonresistance in the face of external
aggression: the possible mass deportations and
even mass exterminations and the subjection
of conquered peoples to totalitarian regimes
that would suppress just those values which
the pacifist stands for.

Pacifists may claim that these evils can be
met by nonviolence, i.e., the general attitude
of friendliness and benevolence which, it is
claimed, may disarm even the most savage
aggressors. Nonviolence could also mean non-
violent resistance, which relies on the diffi-
culties and inconvenience that can be caused
to the conqueror or oppressor by a general
refusal of the public to cooperate. But 20th-
century history shows a striking number of
occasions on which nonviolent tactics such as
these entirely failed to disarm the enemy or
even to preserve the communities practicing
them. Pacifist Christian sects have often been
the objects of the most ruthless persecution in
a time period stretching from the European
Middle Ages to the Nazi regime of Adolf
Hitler. The story of the persecution of the
Jews over many centuries is only too familiar,
though for generations they practiced nonvi-
olence toward their persecutors. It seems that
pacifist or nonviolent methods can only be ef-
fective against a power that has no very strong
motives for going to extremes of suppression
or one that is governed at least in part by the
same moral scruples that actuate the pacifists
themselves. It seems clear to most nonpaci-
fists that complete nonresistance to external
aggression would sooner or later lead to for-
eign domination of one’s country, perhaps by
the most fanatical and ruthless powers.

Personal pacifism is a relatively common
phenomenon compared to national pacifism.
Members of several small Christian sects who
try to literally follow the precepts of Jesus
Christ have refused to participate in military
service in many nations and have been willing
to suffer the criminal or civil penalties that fol-
lowed. Not all of these and other conscientious
objectors are pacifists, but the great majority
of conscientious objectors base their refusal to
serve on their pacifist convictions. There are,
moreover, wide differences of opinion among
pacifists themselves about their attitude to-
ward a community at war, ranging from the
very small minority who would refuse to do
anything that could help the national effort
to those prepared to offer any kind of service
short of actual fighting.

pacing, in horse racing, one of two gaits seen
in harness racing (g.v.).

pacinian corpuscle, oval, layered structure
serving as the terminal capsule of certain
sensory nerve endings. They are particularly
found in the deeper skin and subcutaneous
tissues of the hands and feet. They are thought
to be sensitive to pressure and to vibrations
up to 400 cycles per second. Pacinian corpus-
cles are named for the 19th-century Italian
anatomist Filippo Pacini, who first described
them. See also Meissner corpuscle; Ruffini
ending.

Pack, Otto von (b. 1480?—d. Feb. 8, 1537,
Brussels), German politician whose intrigues
and forgeries almost caused a general war
between Germany’s Catholic and Protestant
princes in 1528.

Pack, a Saxon nobleman, studied law at the
University of Leipzig, after which he entered
the service of George, duke of Saxony. By
1519 most important governmental matters
in Saxony were entrusted to him, and he
represented his ruler at the Reichstag (impe-
rial Diet) from 1522 to 1526. His perpetual
lack of funds, however, soon led him into
a number of fraudulent schemes. The most
serious of these became known as the Pack
Affairs (Packsche Handel). After a meeting
between the Holy Roman emperor Ferdinand
I and a number of Catholic princes at Breslau
(1527), Pack reported to Philip the Magnani-
mous, the Protestant landgrave of Hesse, that
an offensive alliance had been formed against
Germany’s Protestant rulers. Philip immedi-
ately formed a defensive league with the elec-
tor John the Steadfast of Saxony (1528) and
attacked the cities of Wiirzburg and Bam-
berg. Simultaneously, he published a copy of
the alleged Catholic treaty, provided by Pack.
The document was immediately exposed as
a forgery, but Philip, unconvinced, protected
the culprit until 1529. After being expelled
from Hesse, Pack became a fugitive until cap-
tured and beheaded in Brussels almost seven
years later.

pack ice, floating mass of ice formed from
seawater in the Earth’s polar regions. Pack ice
expands during winter to cover about 5 per-
cent of the northern oceans and 8 percent of
the southern oceans. When melting occurs in
spring and summer, the margins of the pack
ice retreat.

A brief treatment of pack ice follows. For
full treatment, see MACROPAEDIA: Ice and Ice
Formations.

As seawater freezes, minute pools of salty wa-
ter called brine pockets are entrapped. Once
an ice field has formed, brine pockets migrate
downward through the ice block in response
to gravity and thermal gradients. After a few
weeks to a few months, the surface of the ice
becomes lower in salt content than the deeper
layers. In the summer, when the ice temper-
ature rises, there is a rapid increase in the
migration of salt out of the ice. The sea-ice
surface becomes potable and, in fact, is used
by Eskimos as a source of fresh water.

Also characteristic of frozen salt water is
that, even after freezing, the water below the
ice will continue to turn over, or circulate. As
the surface water near the ice becomes colder,
it becomes heavier and sinks, resulting in a
continuous turnover or vertical circulation of
the water beneath the ice.

In the Northern Hemisphere during Septem-
ber and October, the air temperature lowers
sufficiently to form a thin sheet of ice on some
polar seas. The freezing temperature for aver-
age northern ocean water of about 3.5 percent
salt composition by weight (usually designated
35 parts per thousand) is —1.8° C (28.7° F).
Initially the ice film is entirely fresh, but as
more ice crystals form, brine pockets become
entrapped between lamellae (very fine layers)
of tiny ice plates. Owing to slight breezes and
water motion, the thin sheets of ice jostle
about and, after a few hours, form a field of
ice paddies; these disks of ice are known as
pancake ice. If the temperature remains below
freezing, the pancake ice coalesces as more ice
forms, and within a few days the ice cover can
be 8-10 cm (3-4 inches) thick with a slightly
corrugated surface. As seawater continues to
freeze at the bottom edges and sides of ice
floes and fields, pressures associated with the
stresses and strains caused by water and wind
movement result in a hummocking and ridge
development in some places and open water
in others. With alternating freezing, partial
melting, snow, and wind and swell, the ice
field develops over a matter of a few weeks
to a month into ocean cover 15-60 cm (6
inches-2 feet) deep. At this point the ice field
is still navigable by most large vessels; how-

ever, if a vessel finds itself in the far north
two weeks after the commencement of active
surface freezing (in late October), it is in peril
of being locked in for the remainder of the
winter.

The pack ice of the Northern Hemisphere
covers an average area of about 10,600,000
square km (4,100,000 square mlles) ﬁlllng
the Arctic Ocean Basin and adjacent North
Atlantic Ocean. The polar ice field consists of
about 4,700,000 square km (1,800,000 square
miles) of 3-6-metre- (10-20-foot-) thick polar
ice that never melts. The motion of the polar
ice follows a giant clockwise eddy with a cen-
tre at approximately 85° N, 170° W. Together
with Arctic Basin seasonal sea ice, this Arctic
pack exits into the northern Atlantic through
two ice streams. The major exit of drifting
pack ice from the Arctic Basin is along the
eastern side of Greenland. The second icy arm
of the north consists of a discharge through
the Canadian-Arctic Archipelago and along
the eastern North American shore.

Approximately twice as much pack ice forms
in the oceans surrounding Antarctica as is
found in the Arctic. The maximum area of
Antarctic pack ice is about 20,000,000 square
km (7,700,000 square miles). The Antarctic
pack ice forms a fairly constant band of drift-
ing sea ice around the continent in a giant
clockwise eddy, with the farthest northern ex-
tent occurring at the end of the austral (south-
ern) winter in October. The greatest extension
of pack ice in the South Pacific sector is found
in about latitude 62° S, and in the South At-
lantic pack ice extends to 52° S.

pack rat: see wood rat.

packaging, the technology and art of prepar-
ing a commodity for convenient transport,
storage, and sale.

Though the origins of packaging can be traced
to the leather, glass, and clay containers of the
earliest Western commercial ventures, its eco-
nomic significance has increased dramatically
since the start of the Industrial Revolution.
Packages on the contemporary market are
designed to protect goods from the hazards
of handling and environmental conditions; to
provide a manageable unit of the packaged
product for the producer, distributor, and con-
sumer; and to identify the product in a way
that appeals to the potential purchaser. Pack-
ages must also be easy to manufacture and to
fill, and they must be inexpensive relative to
the price of the final, packaged product.

Materials used in the transport of substan-
tial loads of goods include corrugated or solid
cardboard for lighter materials, metal for lig-
uid goods, and wood for heavy or bulky
loads. Timber cases and crates are widely used
for weights of more than 220 pounds (100
kg), while below this weight fibreboard, either
solid or corrugated, is the favoured material.
Wooden pallets have replaced crates in some
instances. Plastic has also been used exten-
sively as an impact buffer and, because of its
high durability and insulation qualities, as a
shipping material for liquids and perishable
foodstuffs. The most widely used material in
the packaging of goods for consumers is the
cardboard carton, since it is light in weight
and inexpensive and can be easily manufac-
tured, printed, and stored. Cartons are made
in a great variety of shapes and sizes. Nearly
half of these containers serve as containers
of food. Cans of tin-plated steel, both those
that are permanently sealed and those with
tops that can be lifted and replaced, are also
used predominantly for food storage. Tin-plate
containers are also used to hold paints and
varnishes and tobacco, medical, and cosmetic
products. While such tin plate is durable and
highly resistant to chemical and mechanical
damage, aluminum is lighter and more mal-
leable but interacts more readily with chem-
ical agents. Aluminum provides bottle caps
and easy-open tops for cans. Most aerosol



(pressurized) containers, which deliver liquid
products in the form of a spray, are based on
metal cans.

Glass containers are easily mass-produced
using high-temperature furnaces and molding
machines, and they can also be reused. Con-
tainers made of glass are durable, chemical
resistant, and can be kept highly sanitary and
are therefore ideal for the storage of solid
and liquid foods, drugs, and cosmetic prod-
ucts. Recent developments in the plastics in-
dustry have also provided polyvinyl chloride,
polypropylene, polyethylene, and polystyrene
as packaging materials. Plastics are often pro-
duced in the form of trays, bags, bottles, boxes,
and transparent film, through thermoform-
ing and injection- or blow-molding processes.
Their light weight, flexibility, and insulating
qualities make them especially useful for pres-
surized packages and containers of foods to be
boiled or frozen. Collapsible plastic tubes are
widely used to hold cosmetics, toiletry, and
pharmaceutical substances.

_The particular nature of the packaged prod-
ucts requires care in the selection and design
of container materials. The movement of frag-
ile materials requires a thorough assessment
of the degree of fragility, the potential haz-
ards of transport, and the cost and efficiency
of practical containers, in order to maximize
protection and minimize shipping expenses. A
variety of containers have also been designed
to handle products that are sensitive to light,
temperature, air, moisture, and contact with
chemicals.

Other packaging considerations include the
nature of the intended market, the role of
packaging in product use, and the expense of
package production. When the product han-
dled is food, packaging must be designed to
retard spoilage and prevent physical damage
and exposure to contaminants. Package clo-
sures must provide adequate sealing, and they
must be sanitary and mechanically safe. La-
beling for packages must be easy to print and
to affix to the container material.

The most efficient and economical method
of filling liquid containers is often through
the application of vacuum suction around the
container opening, which draws the liquid
from a feeding tube into the container until
it is full and the vacuum seal breaks. Liquids
can also be packaged in amounts premeasured
by volume or determined by gravity-powered
flow into the container for a measured length
of time. Powders, granular products, and cap-
sules or tablets are also commonly filled in
units of volume or weight, though tablets
are sometimes counted before packaging. So-
phisticated mechanized processes have been
developed that can open, fill, and seal card-
board containers with maximum efficiency.
The same technique is applicable to the fill-
ing of bags, whether they are made of plastic,
paper, or textiles, although many products are
still packaged in bags by hand.

Packard, David (b. Sept. 7, 1912, Pueblo,
Colo., U.S.), American electrical engineer and
entrepreneur, a cofounder of the Hewlett-
Packard Company, a manufacturer of elec-
tronic measurement equipment.

After receiving his B.A. from Stanford Uni-
versity, Stanford, Calif., in 1934, Packard
worked for the General Electric Company in
Schenectady, N.Y. In 1938 he returned to
Stanford, where he earned the degree of elec-
trical engineer, and in 1939 he and William
R. Hewlett established their firm in Packard’s
garage with capital of $538. The company, in
which Packard proved to be an expert admin-
istrator and Hewlett provided many technical
innovations, grew into the world’s largest pro-
ducer of electronic testing and measurement
devices. Packard served as Hewlett—Packard’s
president from 1947 to 1964, chief executive
officer from 1964 to 1968, and chairman of
the board from 1964 to 1968 and from 1972.

In 1968 President Richard M. Nixon ap-
pointed Packard deputy to Secretary of De-
fense Melvin Laird. Packard served until 1971,
when he resigned and returned to Hewlett—
Packard the next year as chairman of the
board. In the 1970s and ’80s Packard was a
prominent adviser to the White House on de-
fense procurement and management. Packard
received numerous awards, including the Pres-
idential Medal of Freedom and the Encyclo-
pzdia Britannica Achievement in Life Award.

packing, in mathematics, a type of problem
in combinatorial geometry that involves place-
ment of figures of a given size or shape within
another given figure—with greatest economy
or subject to some other restriction. The prob-
lem of placement of a given number of spheres
within a given volume of space is an example
of a packing problem.

Pacorus, also called pAcorus 1 (d. 38 BC),
Parthian prince, son of King Orodes II (reigned
¢. 57-37/36 Bc); he apparently never ascended
the throne.

In the summer of 51 Bc Pacorus was sent
to invade Syria with an army commanded
by Osaces, an older warrior. Osaces, however,
was killed in battle, and early the next year
Orodes, learning that one of his satraps was
conspiring to make Pacorus king, recalled his
son. In 45 Pacorus intervened in Roman pol-
itics by leading a Parthian force to help one
of Pompey’s generals who was besieged in
Apamea (a city in northwestern Mesopotamia)
by Augustus’ forces.

Orodes later decided to support the refugee
republican general Quintus Labienus; thus Pa-
corus led an army into Syria and Palestine
while Labienus occupied Cilicia and overran
southern Anatolia. In 39 Mark Antony sent
Publius Ventidius against Labienus, who was
defeated and killed. Pacorus returned to Syria,
was lured into battle by Ventidius, and was
defeated and killed. His head was displayed
in the cities of Syria to convince them of the
futility of hoping for Parthian support against
the Romans.

Pacorus II (fl. ist and 2nd centuries AD),
king of Parthia (reigned ApD 78-c. 115/116).
Little is known of his reign, which seems to
have been filled with rebellions and the rule
of counterkings (Artabanus IV, Osroes, and
Vologases II).

Pacorus Il, coin, 2nd century Ap

By courtesy of the trustees of the British Museum; photograph, J.R.
Freeman & C., Ltd.

In 110 Pacorus sold the Parthian client king-
dom of Osroéne to Abgar VII, son of Izates,
ruler of Adiabene. It is uncertain whether
Pacorus was alive when the Roman emperor
Trajan invaded Mesopotamia (114-115).

Pact of : see under substantive word
(e.g., Locarno, Pact of).

Pacuvius, Marcus (b. 220 Bc, Brundisium,
southern Italy—d. ¢. 130, Tarentum), the
greatest Roman tragic dramatist before Ac-
cius.

The bearer of an Oscan name, he was prob-
ably educated at Tarentum and must have
been equally at home in Oscan, Latin, and
Greek, as was his uncle and teacher, the poet
Quintus Ennius. As a young man he followed
Ennius to Rome, where he joined the circle of
the younger Scipio, becoming known for his
painting as well as for his knowledge of Greek
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dramatists and of Greek poetics. He confined
himself almost entirely to writing tragedies,
although he is said to have composed some
satires in the manner of Ennius.

Thirteen titles and fragments amounting to
about 440 lines are all that survive of Pacu-
vius’ dramatic output. Apart from one Roman
national drama, Paullus (celebrating the vic-
tory of Lucius Aemilius Paullus over Perseus
of Macedonia in 168 Bc), the 12 plays that he
translated and adapted from original plays by
Sophocles and other Greeks may represent his
entire output.

As a playwright, Pacuvius was admired by
the Romans for his elevated style, his com-
mand of pathos, and his scholarly treatment
of obscure Greek mythological themes. Cicero
considered him the greatest Roman writer of
tragedy up to that time. Other ancient Roman
writers, however, ridiculed Pacuvius for his
pompous style and for certain peculiarities of
diction that are evident even in the surviving
fragments of his work. His plays continued
to be produced until the end of the Roman
Empire.

Padang, kotamadya (municipality) and kabu-
paten (regency), capital of Sumatera Barat
provinsi (“province”), Indonesia. Padang is
the chief port on Sumatra’s western coast and
is now the main city of the Minangkabau
people of West Sumatra. It was the site of
Dutch settlements early in the 17th century,
and warehouses and a small fort were erected
in 1667. The town was held by the British
(1812-18) and prospered during the 19th cen-
tury with the opening up of the highlands’
mineral wealth, tourist traffic, and construc-
tion of coastal and inland railways. The city’s
port, formerly Emmahaven, lies at the mouth
of the Padang River at a point 5 miles (8
km) south of the city on Teluk Bay. Origi-
nally a bunker port for coal from the Umbilin
coalfields, it now ships principally coffee and
copra. Padang has an airport and is the site of
Andalas University. Pop. (1980) city, 408,922;
regency, 459,660.

Padang, Urang (Indonesian ethnic group):
see Minangkabau.

Padang Highlands, region near the western
coast of the island of Sumatra, Indonesia. It
is part of the Barisan Mountains of Sumat-
era Barat provinsi (“province”). The highest
among several volcanoes in the highlands
is Mount Merapi (9,485 feet [2,891 m]). A
favourite resort area because of its climate, the
region has superb scenery and is the source of
four major rivers (the Rokan, Kampar, Indera-
giri, and Batanghari). The Umbilin coalfields
are also located in the region. Good roads
connect with Padang, Medan, and Pakanbaru.
The two major towns of the region are Bukit-
tinggi and Sawahlunto, both connected by rail
to Padang. The region produces rice, coffee,
coconuts, tobacco, and tea and is homeland
to the Minangkabau people.

padauk, any of several species of tropical
trees of the genus Prerocarpus. Padauks of the
Indo-Malaysia region have a tendency to be
larger than related species elsewhere. They are
highly prized as shade trees and for their red
or reddish brown wood. The blood-red sap is
used commercially; a red dyewood known as
“Red Saunders,” which is obtained from the
padauk, was formerly exported in quantity
from India.

paddle tennis, small-scale form of tennis sim-
ilar to a British shipboard game of the 1890s.
Frank P. Beal, a New York City official,
introduced paddle tennis on New York play-
grounds in the early 1920s. He had invented it
as a child in Albion, Mich. It became popular,
and national championship tournaments are
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still held in the United States. Platform ten-
nis, a later development, is sometimes called
paddle tennis.

Instead of rackets, short-handled, rectangu-
lar wooden bats, or paddles, are used with a
slow-bouncing ball of sponge rubber. Courts,
about half the size of regulation lawn-tennis
courts, at first were 39 by 18 ft (11.9 by 5.5
m), about one-fourth the size of a regulation
tennis court. Adults used a court measuring
44 by 20 ft. In 1959 the United States Paddle
Tennis Association (founded 1923; until 1926
the American Paddle Tennis Association) en-
larged the court to 50 by 20 ft and revised the
ball and the rules to speed up the game.

Rules and scoring are similar to tennis, ex-
cept that adults are allowed only one serve. If
it 1s a fault, the server loses the point. Chil-
dren may take two serves overhand and play
on a smaller court.

paddle wheel, method of ship propulsion
that was once widely employed but is now
almost entirely superseded by the screw pro-
peller. Early experiments with steam-driven
paddles acting as oars led several inventors,
including Robert Fulton, to mount the pad-
dles in a wheel form, either at the stern or at
the sides of the vessel.

The device is highly efficient .and is com-
petitive even with modern propellers; it was
supplanted by the latter because of the pad-

Paddle-wheel steamboat
By courtesy of the U.S. Corps of Engineers

dle wheel’s vulnerability to damage in storms
and its emergence from the water when the
ship rolled heavily, which made steering diffi-
cult. For inland navigation these defects were
insignificant, and paddle-wheel steamers long
continued to operate on many rivers.

paddlefish, also called DUCKBILL CAT, either
of two species of archaic freshwater fish with a
paddle-like snout, wide mouth, smooth skin,
and cartilaginous skeleton. A relative of the
sturgeon, the paddlefish is of the family Poly-

American paddlefish (Polyodon spathula)

Russ Kinne—Photo Researchers

odontidae and the order Acipenseriformes. It
feeds with mouth gaping open, gill rakers
straining plankton from the water.

The American paddlefish  (Polyodon
spathula), also called spoonbill, is greenish
or gray and averages about 18 kilograms (40
pounds). It lives in open waters of the Missis-
sippi Basin. The other known species (Psephu-
rus gladius), a larger fish with more slender
snout, inhabits the Yangtse River Basin. The

flesh of both species is somewhat like catfish;
the roe can be made into caviar.

Paddock, Charlie, byname of CHARLEs
WILLIAM PADDOCK (b. Aug. 11, 1900,
Gainesville, Texas, U.S.—d. July 21, 1943,
near Sitka, Alaska), U.S. sprinter, world-record
holder for the 100-metre dash (1921-30) and
the 200-metre dash (1921-26). He also held
the world record for the 100-yard dash (1921,
1924-26) and the 220-yard dash (1921-26). In
addition, he was a member of a world-record-
holding 4 X 100-metre team (1920-24).

Paddock ran for the University of Southern
California (Los Angeles), from which he was
graduated in 1922. He served in the U.S.
Field Artillery (1918-19) during World War 1.
In the 1920 Olympic Games at Antwerp, he
won the gold medal for the 100-metre race,
the silver medal for the 200-metre race, and a
gold medal as a member of the 4 X 100-metre
relay team. In the 1924 Olympic Games at
Paris, he placed fifth in the 100-metre race
and won the silver medal in the 200-metre
race.

After his retirement from running, Paddock
went into the newspaper business and was
a successful writer, editor, and publisher. He
died in a plane crash while serving in the Ma-
rine Corps during World War II.

paddy, also called RICE PADDY, small, level,
flooded field used to cultivate rice in southern
and eastern Asia. Wet-rice cultivation is the
most prevalent method of farming in the Far
East, where it utilizes a small fraction of the
total land yet feeds the majority of the rural
population. Rice was domesticated as early as
3500 Bc, and by about 2,000 years ago it was
grown in almost all of the present-day cultiva-
tion areas, predominantly deltas, floodplains
and coastal plains, and some terraced valley
slopes.

Many paddies are flooded by rivers and rain-
fall during monsoon season, while others must
be irrigated. The paddies have an impermeable
subsoil and are bordered by earthen bunds to
hold an average of 4-6 inches (10-15 centime-
tres) of water in the field for three-quarters of
the growing season. In all countries, excluding
India, paddies are worked by family labour
alone and by the same methods as were used
2,000 years ago: hand cultivation with hoe
and spade, or water-buffalo-, horse-, or ox-
drawn plough with metal share.

Paderborn, city, North Rhine-Westphalia
Land (state), central Germany, on the Pader
River, a small affluent of the Lippe, formed
from rain seepage on the slope of the Eggege-
birge and emerging from below the cathe-
dral in about 200 springs. Paderborn was the
birthplace of the Holy Roman Empire when
Charlemagne met Pope Leo III there in 799
to discuss the founding of a German nation.
Excavation of Charlemagne’s palace began
in 1964. Paderborn has been the seat of a
bishopric from 805; it joined the Hanseatic
League in the 13th century. It was ruled by
prince-bishops from c¢. 1100 until 1802, when
it passed to Prussia under an agreement with
France.

Massive destruction in World War II greatly
altered the town’s appearance, but some old
buildings survived, and many have been re-
stored. Particularly notable are the three-
gabled Renaissance town hall (1613-16), the
Baroque Franciscan church (1681) with a fine
facade by Antonio Petrini, and the cathedral
(11th-13th century) with a typically West-
phalian tower and a monumental carved
portal. Other buildings include several 11th-
13th-century churches, the classical Gymna-
sium (high school; 1612), the philosophy and
theology academy, and the Jesuit church
(1682-86). The diocesan museum contains
the “Madonna” of Bishop Imad, an important
11th-century sculpture.

A road and rail junction and cultural centre,

The cathedral (left) and Abdingshofkirche (right),
Paderborn, Ger.
Toni Schneiders—Bruce Coleman Inc./EB Inc.

Paderborn is the marketing and export centre
for the surrounding agricultural region; Pader-
born bread, cattle, and beer are well known.
The city is also a centre of heavy industry and
of the manufacture of textiles, chemicals, and
building materials. Pop. (1989 est.) 114,148.

Paderewski, Ignacy (Jan) (b. Nov. 18,
1860, Kurytowka, Podolia province in Russian
Poland—d. June 29, 1941, New York City),
Polish pianist, composer, and statesman, who
was prime minister of Poland in 1919.

The son of a steward of a Polish landowner,
he studied music from 1872 at the Warsaw

Paderewski
EB Inc.

Conservatory and from 1878 taught piano
there. In 1880 he married one of his pupils,
Antonina Korsak, who died in childbirth the
following year. Encouraged and financed by
the actress Helena Modrzejewska (Modjeska),
he studied in Vienna from 1884 to 1887
under Theodor Leschetizky, who did much
to improve a limited technique. During this
period he also taught at the Strasbourg Con-
servatory. Between 1887 and 1891 he made
his first public appearances as a pianist, in
Vienna, Paris, London, and New York City.
His success with the public was overwhelm-
ing; his personality on the concert platform,
like that of Liszt, his predecessor among pi-
ano virtuosos, generated a mystical devotion.
Among his colleagues, however, he was more
envied than respected. Chopin (whose works
he edited), Bach, Beethoven, and Schumann
were the chief composers of his repertory. In
1898 he settled at Riond Bosson near Morges
in Switzerland and the following year married
Helena Gorska, Baroness von Rosen. In 1901
his opera Manru, dealing with life in the Tatra
Mountains, was given at Dresden. In 1909 his
Symphony in B Minor was given at Boston,



and in the same year he became director of
the Warsaw Conservatory.

Throughout his life Paderewski was a staunch
patriot. In 1910 he presented to the city of
Krakéw a monument commemorating the
victory of the Poles over the Teutonic Order.
During World War I he became a member of
the Polish National Committee and was ap-
pointed its representative to the United States,
where he urged President Woodrow Wilson
to support the cause of Polish independence.
Wilson included Poland’s cause as the thir-
teenth of his Fourteen Points of Jan. 8, 1918.

After the war the provisional head of state,
Jozef Pilsudski, asked Paderewski to form in
Warsaw a government of experts free from
party tendencies. This was formed on Jan.
17, 1919. Paderewski reserved the portfolio of
foreign affairs for himself, but his premiership
was not a success. As a virtuoso Paderewski
was accustomed to flattery, and he resented
criticism. His ambition was to be elected
president of the Polish Republic, but he was
supported by no political party. On Nov. 27,
1919, he resigned the premiership and re-
turned to Riond Bosson. He never revisited
Poland. In 1921 he resumed his musical ca-
reer, giving concerts in Europe and the United
States, mainly for war victims.

At the beginning of World War II, in October
1939, a Polish government-in-exile, formed
in Paris with General Wiladystaw Sikorski as
prime minister, offered Paderewski the chair-
manship of the Polish National Council. After
the French capitulation in 1940, he went to
the United States. He died soon after and was
buried in Arlington National Cemetery.

Padilla, Juan (b. c. 1500, Andalusia, Spain—
d. 1542, near modern Herington, Kan., U.S.),
first Christian missionary martyred within the
territory of the present United States.

After serving as a soldier, Padilla joined the
Franciscans in Andalusia. He went to Span-
ish Mexico in 1528 and in the following year
accompanied an expedition to Nueva Galicia
(northwestern Mexico). There he spent most
of his remaining years, except for a trip in
1533 to Tehuantepec, in southern Mexico,
with the Spanish conqueror Hernan Cortés.
He founded the first Franciscan friaries at
Zapotlan, Tamazula, and Tulantizingo, where
he became abbot.

In 1540-41 he accompanied the Spanish
explorer Francisco Vazquez de Coronado in
his fruitless quest for a legendary kingdom
of riches called Quivira, probably in mod-
ern Kansas. The disappointed Coronado and
his company returned to Mexico, but Padilla
decided to go back to Quivira with some
companions. After working for many months
among the Wichita Indians, he was on his
way to visit the Guas tribe but was ambushed
by them while within sight of his companions,
who escaped to Mexico.

Padilla, Juan de (b. 1490?, Toledo, Castile—
d. April 24, 1521, Villalar, Spain), aristocratic
Spanish military leader of the Castilian Co-
munidades (Communeros) in their unsuccess-
ful revolt (1520-21) against the government
of the Habsburg emperor Charles V (King
Charles I of Spain).

Padilla was a member of an ancient no-
ble family of Toledo. Charles, who came to
the Spanish throne in 1516, had inflamed
national opinion by his appointing to high
posts foreigners who carried out arbitrary and
exploitative actions. Demands soon arose for
the imposition of traditional Castilian consti-
tutional checks on royal power. Padilla had
personal grievances against Charles as well
and took part in dissident activities in Toledo
in late 1519 and early 1520. Summoned in
April 1520 to appear before the king at Santi-
ago, Padilla instead took up arms in support
of a popular uprising in Toledo.

A circular letter from Toledo to other Castil-
ian cities in revolt invited them to meet at

Avila. When the municipalities, supported by
the nobles and clergy, set up the Junta Santa
(a revolutionary junta) there (July-August
1520), Padilla was named captain general of
its forces, and on August 29 he took Tordesi-

Juan de Padilla, lithograph
By courtesy of the Biblioteca Nacional, Madrid

llas, thereby assuring the junta’s control over
Charles’s mother, the hereditary queen Joan
the Mad, who had been living there since she
had gone insane in 1506.

The junta soon alienated the nobility by its
popular demands, and Charles cleverly moved
to secure the nobility’s loyalty. The junta also
courted defeat in the field by replacing Padilla
with Don Pedro Girdn, an important noble-
man. After Charles’s troops had recovered
Tordesillas (December 5) and Girdon had de-
fected, the Junta Santa recalled Padilla. Padil-
la’s reappointment was received with a great
outpouring of popular enthusiasm. He occu-
pied Torrelobaton on Feb. 28, 1521. Seven
weeks later, however, on the advance of royal
forces, he attempted to retreat but was defeated
and captured at Villalar (April 23, 1521). He
was executed the next day along with other
leaders of the revolt.

Padjelanta National Park, park in Norr-
botten lin (county), northwestern Sweden,
adjoining Norway (west) and Sarek National
Park (east). It is the largest of the Swedish
national parks and one of the largest parks
in Europe, with an area of 776 square miles
(2,010 square km). It was established in
1962. Padjelanta National Park contains sev-
eral lakes, the largest of which are Virihaure,
Vastenjaure, and Salojaure, as well as moun-
tains, valleys, and glaciers. Some species of its
alpine flora are not found elsewhere in Swe-
den, e.g., the sandwort Arenaria humifusa, the
cinquefoil Potentilla hypartica, and the fel-
wort Gentianella aurea. Among its fauna are
the wolverine, Arctic fox, and brown bear; its
birdlife includes the golden eagle and merlin.

Padma ’byung-gnas (Buddhist mystic): see
Padmasambhava.

Padma River, main channel of the Ganges
River below its bifurcation into the Bha-
girathi and Padma rivers in extreme west-
ern Bangladesh. Flowing southeastward, the
Padma receives the mighty Jamuna (Brahma-
putra) River near Rajbari and then continues
southeastward through central Bangladesh to
join the Meghna River through a channel 2
miles (3 km) wide, known as the Kirtimasa.
The combined streams continue south as the
Meghna before entering the Bay of Bengal.
The Padma is navigable for its entire 190-
mile (300-kilometre) course by river steamer.
Its main tributary is the Mahananda; its prin-
cipal distributary is the Madhumati.

Padmasambhava, also called GURU RIM-
pPocHE, Tibetan sLoB-DPON (“Teacher”), or
PADMA ’BYUNG-GNAS (“Lotus Born”) (fl. 8th
century), legendary Indian Buddhist mystic
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who introduced Tantric Buddhism to Tibet
and who is credited with establishing the first
Buddhist monastery there.

According to tradition, he was a native of
Udyana (now Swat, Pak.), an area famed for
its magicians. Padmasambhava was a Tantrist
and a member of the Yogacara sect and taught
at Nalanda, a centre of Buddhist studies in
India. He was invited to Tibet in 747 by
King Thi-srong-detsan and arrived at Samye
(Bsan-yas), where he is said to have exorcised
demons that were inhibiting the construction
of a Buddhist monastery by causing earth-
quakes. He supervised the completion of the
monastery in 749.

The Tibetan Buddhist sect Rnying-ma-pa (the
Old Order) claims to follow most closely Pad-
masambhava’s teachings, emphasizing Tantric
ritual, worship, and Yoga. Texts basic to the
sect’s teachings, which were said to have been
buried by Padmasambhava, began to be found
around 1125. He also had many Tantric books
translated from the original Sanskrit into Ti-
betan.

Padova (Italy): see Padua.

Padre Island, barrier reef, 113 miles (182
km) long and up to 3 miles (5 km) wide, lying
along the Gulf Coast of Texas, U.S. The reef
extends south from Corpus Christi to Port
Isabel and is separated from the mainland by
Laguna Madre. The island consists largely of
grassy dunes and a broad beach that yields
shellfish such as clams and marine snails. The
area is well known for its mackerel, sailfish,
and tarpon fishing and for its abundant va-
riety of birds, particularly the heron, tern,
white pelican, and frigate bird. In 1962 most
of Padre Island was designated a national
seashore.

Padri War (1821-37), armed conflict in Mi-
nangkabau (Sumatra) between reformist Mus-
lims, known as Padris, and local chieftains as-
sisted by the Dutch. In the early 19th century
the puritan Wahhabiyah sect of Islam spread
to Sumatra, brought by pilgrims who entered
the island through Pedir, a northern port. The
Padris, as these Sumatran converts to Wah-
habiyah came to be known, objected to local
institutions that were not in accordance with
the pure teaching of Islam. This jeopardized
the power of the local chiefs, whose authority
was based on adat, or customary law. In the
ensuing conflict between the Padris and local
chiefs, the Padris, using Bondjol as their base,
launched guerrilla war against the chiefs. The
Dutch, afraid of the influence of the Muslim
reformists, sided with the chiefs but were still
engaged in the Java War (1825-30) and thus
unable to send troops to crush the Padris until
the end of that war. Tuanku Imam Bondjol,
the leader of the Padris, surrendered to the
Dutch in 1832 but soon renewed his rebel-
lion. The war continued until 1837, when the
Dutch seized Bondjol. The war allowed the
Dutch to extend their control into the interior
regions of Sumatra.

Padua, Italian paDOvA, Latin PATAVIUM,
city, capital of Padova province, Veneto re-
gion, northern Italy, on the River Bacchiglione,
west of Venice. The Roman Patavium,
founded, according to legend, by the Tro-
jan hero Antenor, it was first mentioned in
302 Bc, according to the Roman historian
Livy, who was born there (59 Bc). The town
prospered greatly and, in the 11th—13th cen-
tury, was a leading Italian commune. The
poet Dante lived there, and St. Anthony of
Padua is buried there. It was governed by the
Carrara family from 1318 to 1405, when it
passed to Venice, which held it until 1797.
Under Austrian dominion from 1815 to 1866,
it was active in the Risorgimento (movement
for Italian independence); a rising took place
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there in February 1848. It was heavily bombed
in World War 11, and the frescoes by Andrea
Mantegna in the Church of the Eremitani
were almost completely destroyed.

Prato della Valle and the cupolas of the Church of
Santa Giustina, Padua, ltaly
J. Allan Cash

The Scrovegni Chapel (1303-05) contains
famous frescoes by Giotto, and the Scuola
del Santo (“School of the Saints,” a me-
dieval trade-guild building) has frescoes by
Titian. The cathedral (rebuilt 1552) has a Ro-
manesque baptistery. The Basilica of San An-
tonio (1232-1307) contains the tomb of the
saint and has statues and reliefs by Donatello
on the high altar. In the piazza before the
basilica is Donatello’s magnificent equestrian
bronze statue (set up in 1453) of the Vene-
tian condottiere Erasmo da Narni (called Gat-
tamelata). Other notable secular landmarks
include the Ragione Palazzo (1218-19; rebuilt
1306); the Capitano Palazzo (1532), now the
university library; and the 16th—17th-century
Bo Palazzo, which forms the nucleus of the
university. Founded in 1222, the university is
the oldest in Italy after Bologna.The civic mu-
seum has a fine art gallery as well as historical
and archaeological exhibits, libraries, archives,
and collections of sculpture and coins. The
botanical garden, which dates from 1545, is
the oldest in Europe. West of the botanic
garden is the Prato della Valle, a large oval
piazza surrounded by a canal and bordered
by a group of statues of well-known Paduans.

An important rail and road junction, the city
is a lively agricultural, commercial, and in-
dustrial centre. Manufactures include electri-
cal and agricultural machinery, motorcycles,
chemicals, and artificial and synthetic textiles.
Pop. (1988 est.) mun., 223,907.

Padua, University of, Italian UNIVERSITA
DEGLI STUDI DI PADOVA, autonomous coed-
ucational state institution of higher learning
in Padua, Italy. The university was founded
in 1222 by a secession of about a thousand
students from the University of Bologna, rein-
forced by additional migrations from Bologna
in 1306 and 1322. Like Bologna, it was
a student-controlled university, with students
electing the professors and fixing their salaries.
In 1228 a number of students seceded from
Padua to Vercelli, but the university survived
the secession and the vicissitudes of local
despotism to achieve its greatest distinction in
the 15th and 16th centuries, becoming one
of the two or three leading universities of
Europe. Among its professors were famous
Renaissance philosophers, humanists, and sci-
entists, including Galileo.

In the Middle Ages Padua was mainly a
school of civil and canon law, and its faculties
of philosophy, law, theology, and medicine

grew only gradually. The university’s students
were originally organized into four groups ac-
cording to their geographic origin. In 1399
the university was divided into two separate
schools, one for the arts and medicine and one
for law. The two schools were not reunited
under one administration until the early 19th
century.

The university’s botanical garden, founded
in 1545, is the oldest in Europe. Its astronomi-
cal observatory was founded in 1761. Modern
faculties include law, political science, arts and
literature, philosophy, education, mathemat-
ics, physics and natural sciences, economics
and commerce, statistics, pharmacy, agricul-
ture, engineering, and medicine. The Geologic
Institute contains a geological museum.

Paducah, city, seat of McCracken county,
southwestern Kentucky, U.S., at the conflu-
ence of the Ohio (there bridged to Brookport,
I11.) and Tennessee rivers. The site, known as
Pekin, was part of a grant to George Rogers
Clark, soldier and frontiersman. At his death
his brother William, who was coleader of the
Lewis and Clark Expedition, received the land,
laid out the town in 1827, and named it for
Paduke, a Chickasaw Indian chief who lived
in the vicinity. During the American Civil
War, because of its strategic river facilities,
the city was occupied by Union forces un-
der General Ulysses S. Grant and was raided
by General Nathan B. Forrest, a Confederate
cavalry leader.

Paducah is now an important market for
tobacco, timber, strawberries, corn, livestock,
and coal. Located in one of the world’s great-
est power-generating areas, its growth has been
greatly stimulated by the Tennessee Valley
Authority and Atomic Energy Commission
(now U.S. Department of Energy) projects.
Recreational facilities are provided by nearby
Kentucky Lake and Kentucky Dam Village
State Park. Paducah Community College was
founded in 1932. Inc. city, 1856. Pop. (1986
est.) 28,370.

Padus (river, Italy): see Po River.

paean, solemn choral lyric of invocation,
joy, or triumph, originating in ancient Greece
where it was addressed to Apollo in his guise
as Paean, physician to the gods. Paeans were
sung at banquets following the boisterous
dithyrambs, at the festivals of Apollo, and at
public funerals. It was the custom for them
to be sung by an army on the march and
before going into battle, when a fleet left the
harbour, and after a victory. Paeans were later
addressed to other gods as well as to men
like the Sth-century-Bc Spartan commander
Lysander, who were more or less deified for
their achievements.

paedo- (combining form, “child”): see under
pedo-, except as below.

paedogenesis, also spelled PEDOGENESIS, re-
production by sexually mature larvae, usually
without fertilization. The young may be eggs,
such as are produced by Miastor, a genus of
gall midge flies, or other larval forms, as in
the case of some flukes. This form of repro-
duction is distinct from neotenic reproduction
in its parthenogenetic nature (i.e., no fertiliza-
tion occurs) and the eventual maturation or
metamorphosis of the parent organism into
its adult form.

paedomorpheosis, also spelled PEDOMORPHO-
sIs, retention by an organism of juvenile or
even larval traits into later life. There are
two aspects of paedomorphosis: acceleration
of sexual maturation relative to the rest of
development (progenesis) and retardation of
bodily development with respect to the onset
of reproductive activity (neoteny).

Classic examples include certain amphibian
species in which development is arrested so
that the larval form and aquatic habit persist
as the organism attains sexual maturity and

becomes capable of reproduction. In some
species only a few morphological features are
retarded, but the number of features retarded
may differ from species to species. Adult hu-
mans, for example, display various neotenic
body features that other adult primates do
not.

In other species all morphological develop-
ment is retarded; the organism is juvenilized
but sexually mature. Such shifts of reproduc-
tive capability would appear to have adaptive
significance to organisms that exhibit it. In
terms of evolutionary theory, the process of
paedomorphosis suggests that larval stages and
developmental phases of existing organisms
may give rise, under certain circumstances, to
wholly new organisms.

Paekche, one of three kingdoms into which
ancient Korea was divided before 660. Oc-
cupying the southwestern tip of the Korean
peninsula, Paekche is traditionally said to have
been founded in 18 Bc in the Kwangju area
by a legendary leader named Onjo. By the
3rd century AD, during the reign of King Koi
(234-286), Paekche emerged as a fully devel-
oped kingdom. By the reign of King Kiin-
ch’ogo (346-375), it had established control
over a region that included the whole Han
River basin in central Korea.

In the late 5th century the northern Korean
kingdom of Koguryo deprived Paekche of its
territory in the Han River basin, and it moved
its capital south to Ungjin (present Kongju).
In the reign of King Song (523-554), the
kingdom was forced to move its capital even
further south to Sabi (present Puyd), as more
of its territory was occupied by Koguryo.

The kingdom was divided into five adminis-
trative districts. There were 16 official grades
in the central government, and the 6 officials
of the first grade formed a kind of cabinet.
The highest-ranking official, called sangjwa-
pyong, was elected every three years.

Buddhism flourished, and many temples
were built. Confucianism also prospered, pro-
ducing a large number of eminent scholars.
Paekche visual arts reveal technical maturity
along with warm human qualities, sometimes
held to reflect the influence of southern Chi-
nese art of the Six Dynasties period. These
qualities are evident, for example, in softly
modeled Buddha statues in relaxed poses,
with their distinctive and expressive “Paekche
smile.”

In an attempt to contain Koguryd’s attacks
and recover some of its lost territory in the
Han River basin, Paekche allied itself with
Silla, the other southern Korean state, but it
eventually lost this territory to Silla. In 660 its
defeat by the allied forces of Silla and the Chi-
nese T’ang dynasty (618-907) brought an end
to its rule. Eight years later Silla’s forces de-
feated the northern Korean state of Koguryd
and united the Korean peninsula under the
Unified Silla dynasty (668-935).

Paeligni, ancient people of central Italy,
whose territory lay inland on the eastward
slopes of the Apennines. Though akin to the
Samnites, they formed a separate league with
their neighbours the Marsi, Marrucini, and
Vestini. This league appears to have broken
up after the Second Samnite War (304 BC),
when each tribe came into an alliance with
the Romans that lasted until the Social War
(90-88 BC). This war ended when the Paeligni
and the other allies were finally granted Ro-
man citizenship.

The Paeligni’s oldest Latin inscriptions prob-
ably date from shortly after the Social War,
although the Paelignian dialect doubtlessly
lasted to about 50 Bc. Similar dialects were
spoken by the Marrucini and Vestini; together
they formed a group known as Northern Os-
can.

paella, in Spanish cuisine, a dish of
saffron-flavoured rice cooked with meats,



seafood, and vegetables. Originating in the
rice-growing areas on Spain’s Mediterranean
coast, the dish is especially associated with the
region of Valencia. The paella takes its name
from the paellera, the utensil in which it is
cooked, a flat round pan with two handles;
paella is traditionally eaten from the pan.

To prepare the paella, pieces of meats such
as chicken, pork, or rabbit and seafood such
as clams, shrimps, mussels, crayfish, and squid
are sauteed in olive oil with onions, garlic,
and herbs and removed from the pan. Rice,
tomatoes, saffron, and stock are simmered to-
gether, the meats and seafood mixed in, and
the dish is garnished with peas, pimientos, and
other vegetables. Traditional paellas are made
out of doors over a wood fire.

Paeonia, the land of the Paeonians, originally
including the whole Axius (Vardar) Valley
and the surrounding areas, corresponding to
parts of what is now northern Greece, south-
ern Yugoslavia, and western Bulgaria. The
Paeonians, probably of mixed Thraco-Illyrian
origin, were weakened by the Persian inva-
sion (490 Bc), and those tribes living along
the Strymon River fell under Thracian con-
trol. The growth of Macedonia forced the
remaining Paeonians northward, and in 358
BC they were defeated by Philip II of Macedo-
nia. The native dynasty, however, continued
to be highly respected: about 289 Bc, King
Audoleon received Athenian citizenship, and
his daughter married Pyrrhus, king of Epirus.
Under the Romans, Paeonia was included in
the second and third districts of Macedonia.
By AD 400, however, the Paeonians had lost
their identity, and Paeonia was merely a geo-
graphical term.

Paeoniales, the peony order of dicotyle-
donous flowering plants comprising the peony
family (Paeoniaceae) and the genus Paeo-
nia, with about 33 species distributed in Eu-
rope, Asia, and western North America. They
are perennial (long-lived) herbs or sometimes
shrubby plants up to about two metres (six
feet) tall that grow from stout rootstocks. The
leaves are alternately produced along the stems
and are divided into three lobes, each lobe
being further divided into three smaller lobes.
The flowers are radially symmetrical, bisex-
ual, and large, with 5 sepals, 5 petals (some-
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Japanese double tree peony
(horticultural variant of Paeonia
suffruticosa)
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times 10), and an indefinitely large number
of stamens (male pollen-producing structures).
The female parts are superior (i.e., positioned
above the attachment point of the other flower
parts) and consist of two to five separate, large,
more or less fleshy pistils or ovaries containing
many ovules, which develop into large seeds
that are at first red in colour, later turning a
shining black and bearing a fleshy appendage
called an aril.

The order is considered to be related to the
order Dilleniales, although traditionally it has
been placed near the buttercup family (Ran-
unculaceae), a position still defended by some
authorities.

Economically the group is important for the

very popular flower garden peony (g.v.) in a
wide range of form and colour. Several species
of southern Europe and Asia were cultivated
for food and as a medicinal herb.

Paeonius (fl. 450-400 Bc), Greek sculptor,
native of Mende in Thrace, a contemporary
and follower of the sculptors Phidias and Poly-
clitus who is famous for his statue of the Nike,
or “Winged Victory” (c. 420 BC; Archaeo-
logical Museum, Olympia) found in Olympia
in 1875. An inscription on its pedestal states
that the statue commemorated a victory of
the Messenians and the Naupactians over an
unnamed enemy, probably the Spartans. The
inscription also states that Paeonius won a
competition for the construction of the akro-
terion (the ornamental device at the peak or
corner of a gable) for a temple.

Paer, Ferdinando (b. June 1, 1771, Parma,
Duchy of Parma—d. May 3, 1839, Paris),
composer who, with Domenico Cimarosa and
Nicola Antonio Zingarelli, was one of the
principal composers of Italian opera buffa of
his period. Paer produced his first opera, Or-
phée et Euridice, in Parma in 1791. From
1797 to 1802 he was in Vienna, where his
most successful opera, Camilla, was produced
in 1799. He was in Dresden from 1802 to
1807 and then went to Paris, where he became
chapelmaster to Napoleon, conducted at the
Opéra-Comique, and (1812-27) directed the
Italian Opera. His most successful opera of
this period was Le Maitre de chapelle (1821;
The Chapelmaster). In addition to his 43 op-
eras he also composed religious and chamber
music and secular cantatas.

Paeroa, borough, northern North Island,
New Zealand, on the Ohinemuri River near
its junction with the Waihou. Paeroa (from
a Maori word meaning “long ridge”) was
founded in the early 1880s as a port for the
Ohinemuri goldfield, 5 mi (8 km) southeast.
Mining was shifted to the underground Ko-
mata Reefs (6 mi northeast) from 1891 to the
1930s. Gazetted a borough in 1915, Paeroa
was regularly served by river shipping until
1947. It is a hub of rail lines and highways to
Auckland and Tauranga. Basically a farming
centre, Paeroa is nationally known for its min-
eral drinking water. Pop. (1983 est.) 3,680.

Paesiello, Giovanni (Italian composer): see
Paisiello, Giovanni.

Paestum, Greek POSEIDONIA, ancient city in
Lucania, Italy, 22 miles southeast of modern
Salerno and five miles south of the Silarus
(modern Sele) River, noted for its Greek ruins
and for what are believed to be the only exam-
ples of classical Greek wall painting. Founded
probably ¢. 600 Bc by colonists from Sybaris,
it became a flourishing town by 540. Paes-
tum came under Lucanian domination from
¢. 390 until 273, when Rome made it a Latin
colony. The city supported Rome during the
Second Punic War. The gradual silting up of
the mouth of the Silarus created a malarial

The so-called Temple of Ceres at Paestum
Alinari—Art Resource/EB Inc.
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swamp, and Paestum was finally deserted after
being sacked by Muslim raiders in AD 871.

The site, rediscovered in the 18th century,
contained pottery and excellently preserved
walls and temples. Its best known buildings
are the so-called Temple of Ceres (in fact ded-
icated to Athena), the basilica probably dedi-
cated to Hera, and a temple of Hera called the
Temple of Neptune. In July 1969 a farmer
uncovered the limestone roof of an ancient
Lucanian tomb that contained frescoes in the
early classical style.

Paetus, Thrasea (Roman senator): see
Thrasea Paetus, Publius Clodius.

Péez, Indians of the southern highlands of
Colombia. The Paez speak a Chibchan lan-
guage very closely related to that of the now
extinct Pijao and Coconuco (see Chibchan
languages).

The Péiez inhabit the high mountains and
plateaus, their chief crop being potatoes. Many
also grow such nontraditional crops as wheat
and coffee. Each family farms its own land,
but the lands of the church are cultivated by
communal labour. Most planting is done with
digging sticks. Settlements are dispersed, each
family living on its own land. Houses are
made of poles, sometimes being double walled
with mud and stones between.

Clothing formerly consisted simply of a small
woollen blanket, but after the Spanish con-
quest rough cotton shirts and later trousers
and shirts were introduced for men and skirts
and ponchos for women. Modern crafts in-
clude pottery, weaving, and basketry. Before
Spanish rule, stone and gold and copper were
worked. Polygyny was also common, but Ro-
man Catholicism has enforced monogamy.
Traditional puberty rites and menstrual taboos
continued to be observed well into the 20th
century. The Paez were estimated to number
about 60,000 in the 1970s.

Paez, José Antonio (b. June 13, 1790,
Aricagua, Venezuela—d. May 7, 1873, New
York City), soldier and politician, a leader
in Venezuela’s independence movement and
its first president. In the crucial early years
of Venezuelan independence, he served his
country as a moderate dictator.

José Antonio Paez, detail of a portrait
by an unknown artist

By courtesy of the Library of Congress, Washington,
D.C

Paez was a part-Indian /lanero, one of the
horsemen of the plains. Beginning as a ranch
hand, he quickly acquired both land and
cattle. In 1810 he joined the revolutionary
movement against Spain as the leader of a
band of /laneros. Becoming chief Venezuelan
commander to Simén Bolivar, the liberator of
northern South America, Paez and his men
helped secure victories at Carabobo (1821)
and Puerto Cabello (1823) that resuited in the
complete withdrawal of the Spanish. In 1826,
after rebelling against the authority of Gran
Colombia, of which Venezuela was a province,
Paez was appointed military and civilian head
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of his country. In 1829 he successfully led
the movement that resulted in Venezuela’s
becoming a sovereign nation.

He was elected president in 1831 and con-
trolled the country either as chief executive
or as a power behind titular presidents until
1846. He usually respected the constitution,
permitted limited freedom of the press, and
promoted agriculture and industry. He curbed
the power of the church in secular affairs but
supported its religious authority.

In 1846 his own candidate for president
turned against him, and he was imprisoned
and later forced into exile. He returned to
Venezuela in 1861, ruling for a short period as
a severely repressive dictator, only to be forced
again into exile in 1863. He spent most of his
remaining years in New York City, where he
published his autobiography in 1867-69.

Paez (Xaramillo), Pedro, also called PERO
PAEZ (b. 1564, Olmedo, Spain—d. May 20,
1622, Gorgora, Eth.), learned Jesuit priest
who, in the tradition of Frumentius—founder
of the Ethiopian Church—went as a mission-
ary to Ethiopia, where he became known as
the second apostle of Ethiopia.

Péaez entered the Society of Jesus in 1582
and sailed for Goa, in India, in 1588. En route
to Ethiopia (1589) he was captured by Turk-
ish pirates and enslaved until 1596, when he
returned to Goa. He finally reached Ethiopia
in 1603. There he learned two of the main
languages, translated a catechism, and wrote
a treatise on the theological errors of the
Ethiopian Church and a history of the coun-
try. Paez succeeded in converting the formerly
Monophysite king Susenyos of Ethiopia to or-
thodoxy, and for a while most of Ethiopia was
Roman Catholic. Paez was the first European
to visit Lake Tana, the source of the Blue
Nile in northwestern Ethiopia, where he died
of fever.

Pafos (Cyprus): see Paphos.

Pagadian, chartered city, western Mindanao,
Philippines. Located on Pagadian Bay (a
northern extension of Illana Bay), it is an im-
portant port shipping rice and corn (maize);
coconuts are the principal commercial crop in
the region. Fishing is the primary occupation
of the city’s inhabitants, and lumbering is also
important. The city is a major point of entry
for Visayan (Cebuano) migrants, who have
resettled in the adjacent areas. Inc. city, 1969.
Pop. (1980) 80,861.

Pagalu, formerly ANNOBON, volcanic island
in the South Atlantic Ocean near the Equator.
Located about 350 miles (565 km) southwest
of continental Equatorial Guinea, it occupies
an area of 6.5 square miles (17 square km)
and rises to an elevation of 2,200 feet (671
m). A part of Equatorial Guinea, the island
constitutes one of the three provinces of the
country. Fishing and lumbering activities are
centred in San Antonio, the chief settlement.
Pop. (1983 prelim.) 3,000.

Pagan (d. 1880, Mandalay, Burma), king of
Burma (1846-53), whose government suffered
defeat in the Second Anglo-Burmese War, af-
ter which Rangoon, the province of Pegu, and
other areas in southern Burma were annexed
by the British.

Pagan deposed his father, the insane king
Tharrawaddy, in 1846. Although Pagan was
not one of Burma’s more enlightened mon-
archs, he acted with tact and restraint during
the crisis preceding the war. Part of his un-
doing was the aggressive policy of Lord Dal-
housie, the governor general of India, who
declared that “of all the Eastern nations with
which the Government of India has had to
do, the Burmese were the most arrogant and
overbearing.”

In 1851 Pagan’s governor in Rangoon,
Maung Ok, charged the captains of two British
merchant ships with murder, embezzlement,
and evading customs fees. They were forced
to pay several hundred rupees before being
allowed to return to Calcutta, where they
demanded compensation from the Burmese
government. Dalhousie sent an emissary with
a letter to the King requesting compensation
that amounted to £920 and the dismissal of
Maung Ok. Pagan agreed to replace Maung
Ok, but the emissary’s lack of tact and viola-
tion of his instructions made it impossible for
the new governor to deal with him. On Jan.
6, 1852, the British were evacuated, and the
harbour blockaded. Three days later British
warships began firing on the city.

On Feb. 7, 1852, Pagan wrote Dalhousie,
protesting the acts of aggression in Rangoon
and expressing hope that the governor general
would repudiate them. A few days before, the
governor of Rangoon had offered to pay the
compensation for the two ship captains. On
February 13, however, Dalhousie sent an ulti-
matum to the King, demanding an indemnity
equivalent to £100,000. Pagan did not an-
swer the ultimatum, which expired on April
1, and a few days later British troops entered
Burmese territory. Rangoon was taken and, by
December 1852, Lower Burma was occupied.
On Feb. 18, 1853, Pagan was deposed by his
brother, Mindon, who favoured reconciliation
with the British.

Pagan, village, central Upper Burma, on the
left bank of the Irrawaddy River and about 90
miles (145 km) southwest of Mandalay. The
site of an old capital city of Burma, Pagan
is a pilgrimage centre and contains ancient

The Ananda temple, Pagan; its top portion, a
restoration, was broken off in an earthquake in 1975
Van Bucher—Photo Researchers

Buddhist shrines that have been restored and
redecorated and are in current use. Ruins of
other shrines and pagodas cover a wide area.
An earthquake on July 8, 1975, severely dam-
aged more than half of the important struc-
tures and irreparably destroyed many of them.
The whole of the Buphaya pagoda, for nine
centuries a landmark for river boatmen, tum-
bled into the Irrawaddy and was carried off by
the waters. The village also has a school for
lacquer ware, for which the region is noted.
Pop. (latest census) 2,825.

Pagan’s importance lies in its heritage rather
than its present. It was first built probably in
AD 849 and, from the 11th century to the
end of the 13th, was the capital of a region
roughly the size of modern Burma. In 1287 it
was overrun by the Mongols in the course of
their wide-ranging conquests, and it never re-
covered its position thereafter, although a lit-
tle desultory building continued on Buddhist
shrines.

Old Pagan was a walled city, its western

flank resting on the Irrawaddy River. It was
the focus of a network of highroads by means
of which its rulers could command a large
region of fertile plains and could dominate
other major Burmese dynastic cities, such as
Pegu. From the port of Thiripyissaya, further
down the river, important overseas trade was
conducted with India, Ceylon, and other re-
gions of Southeast Asia. The walls of the old
city, within which lies a substantial area of the
modern town, probably originally contained
only royal, aristocratic, religious, and admin-
istrative buildings. The populace is thought to
have lived outside in homes of light construc-
tion closely resembling those occupied by the
present-day Burmese. The walled city, whose
moats were fed by the Irrawaddy, was thus a
sacred dynastic fortress. The circuit of its walls
and river frontage is some two and a half miles,
and there is evidence that perhaps as much as
a third of the old city has been washed away
by the river. Because building was principally
in brick, decoration was carried out in carved
brick, in stucco, and in terra-cotta. The ear-
liest surviving structure is probably the 10th-
century Nat Hlaung Gyaung. The shrines that
stand by the Sarabha Gate in the eastern
wall, although later than the wall they adjoin,
are also early. These are shrines of protecting
nats—the traditional spirit deities of the ani-
mist ethnic Burmese.

Between c¢. 500 and 950, people of the
Burmese ethnic group had been infiltrating
from the north into a region occupied by
other peoples; theése people already had been
converted to Indian religion, especially the
Mahayana Buddhism of Bihar and Bengal.
Under King Anawrahta (reigned 1044-77) the
ethnic Burmese finally conquered the other
peoples of the region, including a people called
the Mon, who were previously dominant in
the south. They transported the Mon royal
family and their scholars and craftsmen to
Pagan, making it the capital and centre of
an official, fundamentalist form of Hinayana
(Theravada) Buddhism adopted from Ceylon
(c. 1056). This initiated the period of Pagan’s
greatness, which was sustained at first by Mon
artistic traditions. The construction and exis-
tence of the enormous number of monasteries
and shrines built during the next 200 years
was made possible both by the enormous
wealth of the royal exchequer and by the large
number of slaves, skilled and unskilled, whose
working lives were dedicated to the support of
each institution. The city became one of the
most important centres of Buddhist learning
in the East. )

Lesser buildings are grouped around the
more important pagodas and temples. Scat-
tered around these are smaller pagodas and
buildings, some of which may once have been
aristocratic palaces and pavilions later adapted
to monastic uses—e.g., as libraries and preach-
ing halls. All are based on Indian prototypes,
modified during subsequent development by
the Mon. The principal architectural theme is
the Buddhist stupa, a tall bell dome, designed
originally to contain near its apex the sacred
relics of Buddhist saints. Another is the high,
terraced plinth, which may be supplemented
by stairs, gateways, extra stupas, and pinnacles
and symbolizes a sacred mountain. During the
course of artistic evolution the themes were
frequently combined, and the combination
opened into a complex rectangular hall with
porticos extended from the sides, crowned by
a stupa or, in some cases, by a rectangular
tower of curved outline reminiscent of the
contemporary Indian Hindu shrine tower. In-
terior arches and vaults, both rounded and
pointed, are, however, constructed by a true
radiating-arch technique that was not used in
India. A vista across the site of Pagan shows
a series of variations and combinations of the
themes. Many buildings, especially those no
longer in use and hence unrestored, bear sub-
stantial remains of external, decorative stucco



and terra-cotta, adding flamboyance to the
finely proportioned rectilinear structures, and
internal paintings and terra-cottas recording
Buddhist legend and history.

Anawrahta constructed the Shwezigon
pagoda. Nearby he built a nat shrine with im-
ages. The Shwezigon is a huge, terraced pyra-
mid, square below, circular above, crowned by
a bell-shaped stupa of traditional Mon shape
and adorned with stairways, gates, and decora-
tive spires. It is much revered and famous for
its huge golden umbrella finial encrusted with
jewels. It was considerably damaged in the
earthquake of 1975. Also revered are the late
12th-century pyramidal Mahabodhi, built as a
copy of the temple at the site of the Buddha’s
enlightenment at Bodh Gaya, in India, and the
Ananda temple mountain just beyond the east
gate, founded in 1091 under King Kyanzit-
tha. By the time the Thatpyinnyu temple was
built (1144), Mon influence was waning, and
a Burmese architecture had evolved. Its four
stories, resembling a two-staged pyramid, and
its orientation are new. Its interior rooms are
spacious halls, rather than sparsely lit open-
ings within a mountain mass, as in the earlier
style. This building combined the functions of
stupa, temple, and monastery. The Burmese
style was further developed in the great Sula-
mani temple and culminated in the Gawdaw-
palin, dedicated to the ancestral spirits of the
dynasty (late 12th century), whose exterior is
decorated with miniature pagodas, the interior
with extremely lavish, coloured surface orna-
ment. (P.S.R))
BIBLIOGRAPHY. The physical and geographical
characteristics, with plans of the city, are discussed
by Daw Thin Kyi, “The Old City of Pagan,” in
Essays Offered to G.H. Luce. .., vol. 2, pp. 179~
188 (1966). Wim Swaan, “Pagan,” in The Lost
Cities of Asia, pp. 90-120 (1966), gives an account
of the architectural and artistic history. These are
set into broader historical perspective and related
to the arts of the rest of Southeast Asia by A.B.
Griswold in the “Burma” section of Art of Burma,
Korea, Tibet (1964).

Paganelli di Montemagno, Bernardo
(pope): see Eugenius III, Blessed.
Paganini, Niccolo (b. Oct. 27, 1782,

Genoa—d. May 27, 1840, Nice, Fr.), Italian
composer and principal violin virtuoso of the
19th century. A popular idol, he inspired the
Romantic mystique of the virtuoso and revo-
lutionized violin technique.

Paganini, etching by Luigi Calamatta after a drawing
by J.-A.-D. Ingres, 1818
The Granger Collection, New York City

After initial study with his father, he stud-
ied with a local violinist, G. Servetto, and
then with the celebrated Giacomo Costa. He

made his first appearance in 1793 and then
studied with Alessandro Rolla and Gaspare
Ghiretti at Parma. In 1797, accompanied by
his father, he toured Lombardy, where with
each concert his reputation grew. Gaining his
independence soon after, he indulged exces-
sively in gambling and romantic love affairs.
At one point he pawned his violin because of
gambling debts; a French merchant lent him
a Guarneri violin to play a concert and, after
hearing him, gave him the instrument.

Between 1801 and 1807 he wrote the 24
Capricci for unaccompanied violin, displaying
the novel features of his technique, and the
two sets of six sonatas for violin and gui-
tar. He reappeared in Italy as a violinist in
1805 and was appointed director of music at
Piombino by Napoleon’s sister, Elisa Bona-
parte Baciocchi. He later gave recitals of his
own compositions in many towns in Italy and
in 1815 formed his long attachment with the
dancer Antonia Bianchi.

In 1828 Paganini had great success in Vi-
enna, and his appearances in Paris and Lon-
don in 1831 were equally sensational. His tour
of England and Scotland in 1832 made him
a wealthy man. In 1833 he settled in Paris,
where he commissioned Berlioz to write his
symphony Harold en Italie. Paganini thought
the challenge of its viola solo was too slight,
however, and he never played it. Following
the failure of the Casino Paganini, a gambling
house in which he had invested, he went to
Marseille in 1839, then to Nice.

Paganini’s romantic personality and adven-
tures created in his own day the legend of
a Mephistophelean figure. Stories circulated
that he was in league with the devil and that
he had been imprisoned for murder; his burial
in consecrated ground was delayed for five
years. He was long regarded as a miser, but
a more accurate portrait would consider his
desire to be free from a train of dependent fol-
lowers and their importunities for his largesse.
His gift of 20,000 francs to the struggling
composer Berlioz was an act of generosity
seemingly uncharacteristic; possibly Paganini,
recognizing in “Beethoven’s successor” a wor-
thy talent, thought it was his duty to come to
the composer’s aid.

His violin technique, based on that of his
works, principally the Capricci, the violin con-
certos, and the sets of variations, demanded a
wide use of harmonics and pizzicato effects,
new methods of fingering and even of tuning.
In performance he improvised brilliantly. He
was also a flamboyant showman who used
trick effects such as severing one or two vi-
olin strings and continuing the piece on the
remaining strings. His technical innovations
were imitated by later virtuosi, notably Pablo
Sarasate and Eugéne Ysaye. His other works
include 6 violin concertos, of which the first,
in D major, is especially popular; 12 sonatas
for violin and guitar; and 6 quartets for vio-
lin, viola, cello, and guitar. The influence of
his virtuosity extended to orchestral as well
as to piano music. His influence on Liszt
was immense. Themes from the Capricci in-
spired works by Liszt, Schumann, Brahms,
and Rachmaninoff.

Pagasai, Gulf of, Modern Greek PAGASITI-
KOs KOLPOs, historically GULF OF PAGASAE,
gulf of the Aegean Sea, nomds (department)
of Magnisia, Thessaly, Greece. Known also as
the Gulf of Vélos, it is almost landlocked by
a fishhook prong of the Magnesia peninsula,
which forms the Dhiavlos (strait) Trikkeri. At
the head of the gulf is Volos, the primary port
of Thessaly. It lies on the site of ancient Iolcos
and its port, Pagasae, from whence is derived
the gulf’s present name. In Greek myth the
king of Iolcos, Pelias, dispatched Jason from
Pagasae in the ship “Argo” to search for the
Golden Fleece.

page, in medieval Europe, a youth of noble
birth who left his home at an early age to serve
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an apprenticeship in the duties of chivalry in
the family of some prince or man of rank. Be-
ginning as assistants to squires who attended
knights and their ladies, pages were trained in
arms and in the art of heraldry and received
instruction in hunting, music, dancing, and
such other accomplishments as befitted their
social status. Later, pages were promoted to be
squires and from that status were frequently
advanced to knights.

In Great Britain, pages of honour are boys
from 13 to 17 years of age who act as cer-
emonial attendants to the sovereign. In the
United States, Capitol pages are boys and girls
from 14 to 18 years of age who are appointed
from the home districts of the members of
Congress to run errands and carry messages
for the House of Representatives, Senate, and
the Supreme Court.

Page, Sir Earle (Christmas Grafton) (b.
Aug. 8, 1880, Grafton, New South Wales—d.
Dec. 20, 1961, Sydney), Australian statesman,
co-leader of the federal government (1923-
29) in coalition with Stanley M. Bruce. As
head of the Country Party (1920-39), he was
a spokesman for the party’s goal of rural

Sir Earle Page

By courtesy of the Australian Information Service

economic development and was briefly prime
minister of Australia in 1939.

A physician in New South Wales, Page en-
tered the federal Parliament in 1919. In 1920
he helped found the Australian Country Party
(now National Party of Australia), and in the
following year he became the party’s leader.
He formed a coalition- with the Nationalist
Party to create the Bruce-Page ministry of
1923-29, which was noted for its economic
program. As federal treasurer in the ministry,
he was responsible for the National Insurance
Bill, coordination of federal loan policy, and
strengthening of the commonwealth bank. Al-
though he served in the federal Cabinet for the
next three decades, his influence was greatest
in the 1920s.

Page was minister of commerce (1934-39,
1940-41) under Joseph Lyons and Robert
Menzies and served as prime minister for 19
days following Lyon’s death. In 1934 he es-
tablished the Australian Agricultural Council,
which sought government emphasis on rural
production. He was knighted in 1938. As min-
ister of health under Menzies (1949-56), he
introduced a comprehensive national health
plan. Page became the first chancellor of the
University of New England, then Australia’s
only rural university, in 1955 and remained
in Parliament until 1961. His autobiography,
Truant Surgeon, was published in 1963.

Page, Sir Frederick Handley (b. Nov. 15,
1885, Cheltenham, Gloucestershire, Eng.—d.
April 21, 1962, London), British aircraft de-
signer who built the Handley Page 0/400, the
world’s first twin-engine bomber and one of
the largest planes used in World War 1.
Trained as an electrical engineer, Page turned
his interest to flight and in 1909 founded Han-
dley Page, Ltd., the first British aircraft man-
ufacturing corporation. During World War
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I he produced the first twin-engine bomber,
which was capable of carrying 1,800 pounds
(815 kg) of bombs. He then designed the
V-1500 four-engine bomber, built to fly from
England to Berlin with a bomb load of three
tons. The war ended before it could be used.
Handley Page Transport, Ltd., was formed in
1919 to conduct airline flights from Britain
to France, Belgium, The Netherlands, and
Switzerland; it later merged to form Imperial
Airways.

Page’s company manufactured transports
and the Halifax heavy bomber during World
War II. His Victor B.2, a long-range medium
bomber, was deployed with the Royal Air

Sir Frederick Handley Page

Camera Press

Force Bomber Command beginning in 1962.
Page was knighted in 1942.

Page, Geraldine (b. Nov. 22, 1924,
Kirksviile, Mo., U.S.—d. June 13, 1987, New
York City), versatile American actress noted
primarily for her interpretations of the hero-
ines of Tennessee Williams’ plays.

Page attended the Goodman Theatre School
of Drama in Chicago (1942-45) and later
studied at the Herbert Berghof School and
the American Theatre Wing drama school in
New York City. She appeared regularly in
stock productions in the Chicago area until
1952, when she was offered the role of Alma
in the Off-Broadway production of Williams’
Summer and Smoke, which was acclaimed by
audience and critics alike. In 1953 she did a
radio version of Williams’ Glass Menagerie
and began to appear in Broadway productions,
most notably in Andre Gide’s The Immoral-
ist (1954), N. Richard Nash’s The Rainmaker
(1954-55), Terrance Rattigan’s Separate Ta-
bles (1957-58), Williams’ Sweet Bird of Youth
(1959-60), Eugene O’Neill’s Strange Interlude
(1963), Williams’ Clothes for a Summer Hotel
(1980), and John Pielmeier’s Agnes of God
(1982). Much of her best work on the stage
was done with the director José Quintero.

Page’s motion pictures included Hondo
(1954), Summer and Smoke (1961), Sweet
Bird of Youth (1962), The Day of the Lo-
cust (1975), Interiors (1978), and Harry’s War
(1981). She received an Oscar for her lead
performance in The Trip to Bountiful (1985),
and she won Emmy awards for her appear-
ances in Truman Capote’s television plays 4
Christmas Memory (1966) and The Thanks-
giving Visitor (1968).

Page, Thomas Nelson (b. April 23, 1853,
Oakland plantation, near Beaver Dam, Va.,
U.S.—d. Nov. 1, 1922, Oakland, Calif),
American author whose work fostered roman-
tic legends of Southern plantation life.

Page attended Washington College (now
Washington and Lee University), taught for
a year, and in 1874 graduated in law from
the University of Virginia. He practiced until
1893, when he moved to Washington, D.C.,
and devoted himself to writing and lecturing.
He first won notice with the story “Marse

Thomas Nelson Page
By courtesy of the Library of Congress,
Washington, D.C.

Chan” in the Century Illustrated Magazine.
This and similar stories were collected in what
is probably Page’s most characteristic book, In
Ole Virginia, Marse Chan, and Other Stories
(1887), reflecting the glamorous life of the
old antebellum regime and the tumults of the
Civil War. His essays and social studies, in-
cluding Social Life in Old Virginia (1897) and
The Old Dominion—Her Making and Her
Manners (1908), have the same tone as his fic-
tion. From 1913 to 1919 Page served as U.S.
ambassador to Italy. His other works include
Two Little Confederates (1888), a children’s
tale; The Burial of the Guns; and Other Stories
(1894); The Old Gentlemen of the Black Stock
(1897); and Red Rock (1898), which told of
Southerners rebelling against Reconstruction.

Page, Walter Hines (b. Aug. 15, 1855,
Cary, N.C., U.S.—d. Dec. 21, 1918, Pinehurst,
N.C.), journalist, book publisher, author, and
diplomat who, as U.S. ambassador to Great
Britain during World War I, worked siren-
uously to maintain close relations between
the two countries while the United States re-
mained neutral and who, from an early stage
of the war, urged U.S. intervention on an un-
willing President Woodrow Wilson.

Page worked as a journalist in various parts
of the United States in the 1880s and ’90s
and from 1898 to 1899 was editor of The At-
lantic Monthly. In January 1900 he and Frank
N. Doubleday founded the publishing house
of Doubleday, Page and Company (afterward
Doubleday and Company, Inc.) and the mag-
azine The World’s Work, which he edited
until 1913. In 1911 he was one of the first
to propose Woodrow Wilson as a presidential
candidate. One of Wilson’s first acts after his
inauguration in March 1913 was to appoint
Page ambassador to Great Britain.

A firm believer in Anglo-American superi-
ority in cultural and political matters, Page
at first worked amicably with both Wilson
and the British government and was largely
responsible for the repeal of a U.S. Panama
Canal toll schedule that the British consid-
ered discriminatory. By the outbreak of war
in August 1914 he had become popular with
the upper class and the general public in
Great Britain. Unlike Wilson, however, Page

Walter Hines Page, detail of a portrait
by P.A. de Laszlo; in the collection

of the Department of Archives and
History, North Carolina

By courtesy of the Department of Archives and
History, North Carolina

soon came to view the war as an attempt
by imperial Germany to rule Europe and to
substitute Prussian militaristic autocracy for
the democratic ideal. Outwardly conforming
to U.S. neutrality, Page expressed his disagree-
ment with Wilson’s policy of noninvolvement
in private messages to the president. When
the British steamship Lusitania was sunk by
a German submarine (May 7, 1915), with the
loss of more than 100 American lives, Page
called for a U.S. declaration of war. He in-
sisted then and later that U.S. intervention at
that time would have resulted in a swift victory
for the Allies. In April 1917, when Wilson did
ask Congress to declare war on Germany, he
used the arguments that Page had been using
for two and a half years.

Always in precarious health and further
weakened by his labours as ambassador, Page
became so ill in August 1918 that Wilson ac-
quiesced in his retirement. Page died shortly
after returning home. An authoritative work
on his career is Burton J. Hendrick’s Life and
Letters of Walter H. Page, 3 vol. (1922-25).

Page, William (b. Jan. 23, 1811, Albany,
N.Y.,, U.S.—d. Oct. 1, 1885, Tottenville,
Staten Island, N.Y.), American painter known
for his sedate portraits of prominent mid-
19th-century Americans and Britons.

Page was trained and initially influenced
by the famed inventor and Romantic painter
Samuel F.B. Morse. From 1849 to 1860 he
lived in Rome, where he painted portraits
of friends such as Robert and Elizabeth Bar-
rett Browning. His best-known works, “Self-
Portrait” (1860; Detroit Institute of Arts) and
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“Self-Portrait,” oil on canvas by William
Page, 1860; in the Detroit Institute of Arts

By courtesy of the Detroit Institute of Arts

“Portrait of Mrs. William Page” (1860-61;
Detroit Institute of Arts), typify the serene
dignity of his likenesses, his monumental and
sculptural handling of the figure, and his use
of warm, resonant tonalities of dark colours.
All these stylistic hallmarks show Titian’s in-
fluence upon him.

pageant, a large-scale, spectacular theatrical
production or procession. In its earlier mean-
ings the term denoted specifically a car or
float designed for the presentation of religious
plays or cycles. By extension, the term came
to mean not only the apparatus for the pre-
sentations but the presentations themselves.
Because these plays were generally accompa-
nied by great ceremony and showmanship,
pageant has come to mean also any lav-
ish production, whether indoors or outdoors,
without regard to any specifically religious



content. The showy public procession known
as a parade is a type of pageant.

Pageants are usually used as a means of
expressing national, communal, religious, or
other kinds of group purpose or identity. In
primitive societies processions have always
been one of the most basic demonstrations
of communal unity. The occasions for such
processions varied greatly, ranging from fer-
tility rites to the casting out of evil spirits
to displays of military strength. Once such
periods of festivity and spectacle have been
established, they and the customs and proces-
sions connected with them have tended to be
passed down from one culture to the next.
Thus, for example, the carnival processions
that precede Lent in many Roman Catholic
countries are probably derived from the an-
cient Roman pagan feasts of the Saturnalia,
the Lupercalia, and the Bacchanalia, which
were occasions for parades, music, sacrifices,
and general merrymaking,.

An essential feature of pageantry through
the ages has been the element of drama, in
which the theme of a procession is illustrated
with spoken words or simple dramatic action.
Pageant dramas were an integral part of the
major festivals of the Roman Catholic church,
and these religious pageants gradually devel-
oped into the mystery plays and other the-
atrical precursors of Western secular drama.
In some pageants, the staged presentation or
dramatic storytelling is completely preemi-
nent over simple spectacle and crowd-pleasing
display. Two such pageant dramas are espe-
cially notable. Among the Shi‘ite Muslims, a
passion play known as the ta‘ziyah (“conso-
lation”) is performed during the first 10 days
of the month of Muharram. Recounting, in
often highly emotional and graphic detail, the
martyrdom of the descendants of °‘Ali, the
son-in-law of Muhammad, the pageant retains
elements that date back to the 10th century.
The Passionsspiel (a presentation of Christ’s
last hours on earth) of the village of Oberam-
mergau in Bavaria is perhaps the best-known
religious pageant drama in the West.

Coronations, royal weddings, and state visits
have been the occasion for pageantry since
ancient times and were especially prominent
in Europe during the Middle Ages and af-
terward. Such entertainments included both
processions and set pieces of entertainment,
the latter usually representing allegorical fig-
ures who delivered their speeches against a
backdrop of spectacular mechanical effects.
The marriage of Louis XII of France to Mary
Tudor in 1514 and the meeting of Henry
VIII of England and Francis I of France
in 1520 are examples of notable occasions
that were marked by sumptuous and elabo-
rate pageantry. The elaborate court masques
staged for the English monarchs of the 16th
and 17th centuries were a form of pageantry;
essentially, these were entertainments that led
up to a dance or a masked ball. Ben Jonson
wrote and Inigo Jones designed some of the
most famous of these masques, which illus-
trated a simple theme with lavish embellish-
ments of music, poetry, costumes, and ever-
changing scenery.

The use of such lavish pageantry by a sin-
gle privileged class (i.e., the court and aris-
tocracy) has necessarily disappeared in the
modern world, where all members of the com-
munity demand equal rights to enjoyment
of the splendour of a pageant. These demo-
cratic tendencies are particularly apparent in
modern carnival processions, such as those in
Rome, Venice, Nice, and Rio de Janeiro; the
Fasching carnivals in Munich and Cologne;
and the Mardi Gras in New Orleans, in which
thousands or tens of thousands of these cities’
inhabitants dress up in showy costumes and
take part in a procession along with floats,
displays, flowers, music, and general merri-
ment. Japan is particularly rich in such pub-
lic festivals, with each city and many towns

having their own particular and individual-
ized celebrations, often involving processions
of carriages and boats, effigies and shrine cars,
contests, and colourful costumes.

State and military functions have long pro-
vided notable opportunities for parades and
pageantry. State pageants celebrate such events
as national independence, military victories,
or other important historical events. Perhaps
the highest expression of military pageantry
was the ancient Roman custom of the tri-
umph (g.v.), in which a victorious general
took part in a procession through Rome along
with his troops, the prisoners and spoils of
war, and magistrates and members of the Sen-
ate. Modern examples of military pageantry
include the gigantic victory parades held in
the Allied capitals after World Wars I and IL.
Communist countries have adopted May 1 as
the occasion for great military parades. The
military parade, either by active servicemen
or by veterans of past wars, remains one of
the pillars of modern pageantry.

Much pageantry through the centuries has
focused on contests or races. In medieval Eu-
rope, for example, jousts and tournaments
were often the scenes of elaborately staged
martial demonstrations. The town of Siena,
Italy, is the annual setting for the Corsa del
Palio, a horse race and festival that shows many
elements of a pageant: jockeys are dressed
in traditional medieval costumes, horses and
riders are blessed in local churches, and the
prize, a religious banner, is solemnly carried in
procession the day before the race. The Rose
Bowl Parade in Pasadena, Calif., one of the
most famous parades in the world, precedes
the annual Rose Bowl college football game.

The early 20th century saw a revival of a
“pure” form of pageant (one that is first and
foremost historical drama), most notably in
the works of Louis N. Parker. Parker’s in-
sistence on accurate retellings of history, use
of natural settings with little or no artifi-
cial scenery, and reliance on amateur actors
served to repopularize the pageant as histori-
cal drama. Max Reinhardt also made notable
contributions to modern pageant drama with
his efforts to stage plays in many different
kinds of locales. These efforts to emulate the
past, however, have remained subsidiary to the
main surviving forms of pageantry, namely
the parade, the carnival, and the festival pro-
cession, at least one of which is practiced in
practically every nation and which fulfill the
assertion of national or communal identity in
modern mass societies.

pageant wagon, wheeled vehicle used in the
processional staging of medieval vernacular
cycle plays. Processional staging is most closely
associated with the English cycle plays per-
formed from about 1375 until the mid-16th
century in such cities as York and Chester
as part of the Corpus Christi festival, but
it was also common in Spain, Belgium, and
the Netherlands. Each play in the cycle may
have been mounted on an individual pageant
wagon and performed at different locations
throughout the vicinity. The pageant wagon
may also have been drawn alongside a scaf-
fold wagon, using the scaffold as a temporary
stage, or been pulled up to a fixed platform
stage for the duration of the play.

The pageant wagons, or large carts, each
containing from one to three mansions, or
scenic locales, were constructed by the trade
guilds and were dismantled at the close of the
season each year and stored. As no detailed
description of English pageant wagons or the
particulars of staging plays on the wagons had
survived, there is considerable scholarly con-
troversy both as to the actual appearance of
the wagons and as to the method used for
staging the plays.

Paget, Sir James, 1ST BARONET (b. Jan.
11, 1814, Great Yarmouth, Norfolk, Eng.—d.
Dec. 30, 1899, London), British surgeon and
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physiologist who is considered (with Rudolf
Virchow) to be a founder of the science of
pathology.

Working at St. Bartholomew’s Hospital, Lon-
don (1834-71), Paget discovered (1834) in
human muscle the parasitic worm that causes
trichinosis. Paget was a professor of anatomy
and surgery (1847-52) and was later vice
president (1873-74) and president (1875) of
the Royal College of Surgeons. He rendered

Paget
BBC Hulton Picture Library

excellent descriptions of breast cancer, an
early indication of breast cancer known as
Paget’s disease (1874; an inflammatory can-
cerous condition around the nipple in elderly
women), and Paget’s disease of bone (1877;
a bone inflammation also known as osteitis
deformans). Also named for him is Paget’s
abscess, one recurring about the remains of
a former abscess. He was one of the first to
recommend surgical removal of bone-marrow
tumours (myeloid sarcoma) instead of ampu-
tation of the limb.

A surgeon of international repute, he served
as surgeon extraordinary (1858-67), sergeant
surgeon extraordinary (1867-77), and sergeant
surgeon (1877) to Queen Victoria. He was
created a baronet in 1871. Among his works
are Lectures on Tumours (1851), Lectures in
Surgical Pathology (1863), and Clinical Lec-
tures and Essays (1875).

Paget’s disease of bone, also called osTEITIS
DEFORMANS, moderately common chronic
disease of middle age, characterized by local
disorganized bone-destructive processes alter-
nating with bone-constructive activity. The
disease leads to deformity, fracture, and im-
balance in calcium metabolism and carries
with it an increased risk of cancer, particu-
larly osteosarcoma. The long bones, vertebrae,
pelvis, and skull are most commonly affected,
in men more often than in women. In the
bone-destructive stages, bones soften and be-
come a site for the pooling of blood, which
may lead to heart or circulatory trouble; cal-
cium builds up in the blood as it is lost from
bones, sometimes resulting in kidney stones or
systemic calcium poisoning. In bone-construc-
tive stages, bones are dense and brittle and
fracture easily. There is no generally accepted
treatment for the disease, which is named for
Sir James Paget, who first described it.

Pagninus, Santes, also called PAGNINI, or
PAGNINO (b. Oct. 18, 1470, Lucca, Republic
of Lucca [now in Italy]l—d. Aug. 24, 1536,
Lyon, Fr.), Dominican scholar whose Latin
version of the Hebrew Bible—the first since
St. Jerome’s—greatly aided other 16th-century
scriptural translators.

In 1487 he joined the Dominicans at Fiesole,
Republic of Florence, where he became a disci-
ple of Girolamo Savonarola. In 1516 he went
to Rome, where Pope Leo X encouraged his
work. From 1523 to 1526 he lived in Avignon,
then settled in Lyon, where in 1528 he pub-
lished his Latin translation of the entire Bible,
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apparently the first to divide chapters into
numbered verses. In 1529 Pagninus issued a
Hebrew lexicon, Thesaurus linguae sanctae
(“Thesaurus of the Sacred Language”), which
was frequently republished.

Pagninus’ translation was remarkably literal,
so, despite his inelegant, even crude, style, his
Bible was reprinted several times. Although
more accurate than the Vulgate, and hence
more useful to other translators needing help
with Hebrew or Greek, Pagninus’ version was
not intended to supersede the Vulgate except
for purely scholarly purposes; it is now chiefly
of historical interest.

Pagnol, Marcel Paul (b. Feb. 25, 1895,
Aubagne, Fr.—d. April 18, 1974, Paris),

French writer and motion-picture producer- .

director who won both fame as the master
of stage comedy and critical acclaim for his
filmmaking. He was elected to the French
Academy in 1946, the first filmmaker to be
so honoured.

Pagnol’s father was superintendent of the
town’s schools, and Pagnol likewise trained
for a teaching career. He obtained his teach-
er’s diploma from the faculty of letters of the
University of Montpellier. He wrote poetry,
novels, and plays while working as a teacher.
After World War I Pagnol published the novel
Pirouettes and had several plays produced in
the provinces. He transferred to teach at a
school in Paris in 1922, and there, three years
later, his play Les Marchands de gloire (1925;
The Merchants of Glory), written with Paul
Nivoix, opened to high critical praise. Because
of its unpopular subject matter, war profiteer-
ing, the play did not have wide appeal and
closed after a few performances. Undaunted,
Pagnol finally in 1926 had a hit with Jazz,
which won both critical and popular success.
Topaze (1928) secured Pagnol’s reputation as
a major French playwright. Topaze ran for
two years in Paris and was later adapted
for the Broadway stage and made into a
film in 1933. His next three comedies—Mar-
ius (1929), Fanny (1931), and César (1936),
known as the Marseille trilogy—deal with the
lives of a Marseille fishmonger, Fanny, her
lover Marius who goes off to sea, César the fa-
ther, and his friend Panisse. The salty language
of the people and Pagnol’s ability to capture
the atmosphere of the port at Marseille made
the plays universally appealing, and the films
made from them influenced the later Neore-
alists. The plays also inspired the Broadway
musical Fanny, which was later adopted into
a motion picture.

In 1931 Pagnol decided to become a film-
maker. He opened his own movie studio in
1933 and went on to direct such award-
winning films as Angéle (1934), Regain (1937,
Harvest), La Femme du boulanger (1938; The
Baker's Wife), La Fille du puisatier (1940;
The Well Digger’s Daughter), and Les Lettres
de mon moulin (1954; Letters from My Wind-
mill). His films are set in Provence and were
often adapted from stories by Jean Giono.
They depict the lives of the farmers and shop-
keepers of rural southern France and feature
tightly constructed plots and realistic dialogue.
Pagnol wrote extensively on filmmaking and
was the author of three autobiographical vol-
umes.

Pago Pago, formerly PANGO-PANGO, port
and administrative capital (since 1899) of
American Samoa, on the south shore of Tu-
tuila island, southwestern Pacific Ocean. It is
situated at the head of a densely wooded and
steep-sided inlet forming a deeply indented,
landlocked harbour. The site was chosen in
1872 by Commander R.W. Meade, who ne-
gotiated facilities for a coaling station for
the U.S. Navy from the Samoan high chief
Mauga. It remained an active naval base from

Pago Pago harbour beneath Mount Matafao (right),
Tutuila, American Samoa
David Moore—Black Star/EB Inc.

1900 to 1951 and is now a regular port of
call for all types of vessels. Canned tuna is
the dominant export. Pago Pago International
Airport (formerly Tafuna), built partly on a
fringing reef, opened in 1964 and has stimu-
lated tourist traffic. Pago Pago is no longer the
shabby place depicted by Somerset Maugham
in his short story “Rain” but has assumed
a modern look, with new homes, roads, and
other amenities. It has worldwide radio and
telegraph communications. Pop. (1985 est.)
3,400.

pagoda, in East and Southeast Asia, a tow-
erlike, multistoried structure of stone, brick,
or wood, usually associated with a Buddhist
temple complex. The pagoda derives from the
stupa of ancient India, which was a dome-
shaped commemorative monument, usually
erected over the remains or relics of a holy
man or king. The hemispherical domed stupa
of ancient India evolved into several distinct
forms in various parts of Southeast and East
Asia. The finial, or decorative crowning or-
nament of the stupa, became more elongated
and cylindrical until the stupa’s upper portion
took on an attenuated, towerlike appearance.
This stupa form was adopted by Buddhism
as an appropriate form for a monument en-
shrining sacred relics and became known to
Westerners as a pagoda. The Buddhist pagoda
was elaborated in Tibet into a bottle-shaped
form; it took pyramidal or conical designs in
Burma, Thailand, Cambodia, and Laos; and in
China, Korea, and Japan, it evolved into the
best-known pagoda form. The latter was a tall
tower consisting of the vertical repetition of a
basic story ‘unit in regularly diminishing pro-
portions. The stories can be circular, square,
or polygonal. Each story in an East Asian
pagoda has its own prominent projecting roof

line, and the whole structure is capped by a
mast and disks. The pagoda form is intended
primarily as a monument and has very little
usable interior space.

pagoda tree, any of several trees of erect,
conical form suggesting a pagoda, particu-
larly Sophora japonica, commonly called the
Japanese pagoda tree, or the Chinese scholar
tree. A member of the pea family (Fabaceae),
it is native to East Asia and is sometimes
cultivated in other regions as an ornamental.
It grows 12-23 m (about 40-75 feet) tall. The
alternate, compound leaves consist of 7 to 17

Pagoda tree (Sophora)
G.R. Roberts

leaflets. The yellowish white flowers, about 1
cm (0.4 inch) long, grow in loose, showy clus-
ters 30-35 cm (12-14 inches) long. The fruit
is a pod 5-7.5 cm (2-3 inches) long.

The pagoda dogwood is Cornus alternifolia, a
member of the family Cornaceae; it is used in
landscaping for its horizontal branching habit.

Pahang, region, eastern West Malaysia
(Malaya). Its eastern coastline stretches along
the South China Sea. Pahang occupies the
vast Pahang River basin, which is enclosed by
the Main Range to the west and the eastern
highlands to the north.

A Chinese chronicle by Cha Ju Kua (c
1225) mentions the Pahang region as subject
to the Sumatran kingdom of Srivijaya. After
the 15th century it was part of the kingdom of
Malacca and later came under the control of
Johore to the south. The representatives from
Johore eventually established an independent
sultanate, which received British protection in
1887. Pahang became one of the Federated
Malay States in 1895 and after World War II
joined the Federation of Malaya.

Although most of the region is dense jungle,
its central plains are intersected by numerous
rivers, and along the coast there is a 20-mile
(32-kilometre) wide expanse of alluvial soil
that includes the deltas and estuarine plains of

(Left) Round pagoda of the Hsiimifushou Temple, Ch'eng-te, Hopeh Province, China, and (right) a square
pagoda of the Daigo Temple, Kydto, Japan

(Left) Kurt Scholz/Shostal Associates, (right) Manley Features/Shostal Associates



the Kuantan, Pahang, Rompin, Endau, and
Mersing rivers. The region’s thinly settled pop-
ulation consists of Malays, Chinese, and semi-
nomadic Aboriginals. Malay farmers and fish-
ermen live along the rivers and coast. Chinese
dominate the larger towns to the west. Kuan-
tan and Pekan are the largest settlements in
the region.

The Pahang region is linked by road to
Kuala Lumpur and Singapore, and the cen-
trally located Gemas-Kelantan railway passes
through the Pahang region, terminating in the
Kelantan region to the north. Kuantan, the
Malay Peninsula’s most important east coast
port, is supplemented by new port facilities
at Tanjung Gelang; river transport, though
highly localized, is important in the roadless
interior.

Rubber estates are located along the Pa-
hang River, the railway, and the major roads.
Rice is extensively farmed in the coastal river
deltas. Other products include coconuts, to-
bacco, gutta-percha (a tough latex derivative),
rattan, and hemp. Large-scale development
projects have resulted in the clearing of hun-
dreds of square miles of jungle forest for oil-
palm and rubber plantations and the reset-
tling of several hundred thousand people in
new villages. There are large iron ore reserves
at Rompin (mining ceased in 1970), gold is
mined at Raub, and at Sungai Lembing one
of Malaya’s major mines for deep-vein tin has
been in operation since 1888. Malaysia’s sub-
stantial oil and natural gas fields lie offshore
in the South.China Sea.

Taman Negara (national park), with an area
of 1,677 square miles (4,343 square km) and
the site of Mount Tahan (7,185 feet [2,190
m]), highest mountain of the Malay Penin-
sula, is in the northeast portion of Pahang.
The Kerau Wildlife Reserve is located in the
centre of the region.

Pahang River, river in Pahang region, West
Malaysia.(Malaya). It is the longest river on
the Malay Peninsula. It rises in two head-
streams, the Jelai and Tembeling, about 10
miles (16 km) north of Jerantut and flows
south past Temerloh, paralleling the Main
Range to Mengkarak, where, at the break of
slope between the mountains and the plains,
it abruptly turns eastward. The river then
completes its 27 1-mile (436-kilometre) course,
through alluvial plains more than 20 miles
(32 km) wide, to empty into the South China
Sea at Pekan.

Navigable upstream by shallow-draft boats
for about 250 miles (400 km), the Pahang was
a vital link in the porterage route between
the Malay Peninsula’s east and west coasts
during the 15th and 16th centuries. Settlers
later moved upriver, establishing rubber and
coconut plantations along its banks. Defor-
estation in the river’s basin has led to heavy
flooding during the monsoon season (Novem-
ber-February).

A list of the abbreviations used
in the MICROPAEDIA will be found
at the end of this volume

Pahari, also called PARBATE, KHASA, Or
CHETRI, people of mixed descent who consti-
tute about three-fifths the population of Nepal
and a majority of the population of neighbour-
ing Himalayan India (in Himachal Pradesh
and northern Uttar Pradesh). They speak lan-
guages belonging to the Indo-Aryan branch of
the Indo-European family; the people are his-
torically ancient, having been mentioned by
the authors Pliny and Herodotus and figuring
in India’s epic poem, the Mahabharata. Their
numbers were estimated to be about 20,000,-
000 in the late 20th century.

The great majority of the Pahari are Hin-
dus, but their caste structure is less orthodox
and less complex than that of the plains to
the south. Usually they are divided into the

el

Pahari woman of Pokhara, Nepal
W.H. Hodge

high “clean” or “twice-born” castes (Khasia,
or Ka) and the low “unclean” or “polluting”
castes (Dom). Most of the high-caste Pahari
are farmers; the Dom work in a variety of
occupations and may be goldsmiths, leather-
workers, tailors, musicians, drummers, and
sweepers.

Polyandry is apparently widespread (several
brothers, in particular, may share one or more
wives), but other marital arrangements are
certainly more common; some families have
an equal number of husbands and wives; in a
few, one husband has several wives; and some
families have only one husband and one wife.
Most girls are married before they are 10 years
old, though they do not cohabit with their hus-
bands until they are mature. There is a double
standard of sexual behaviour for women, who
must be faithful to their husbands while living
with them; when a married woman goes home
to visit her parents, however, she is permitted
the liberties of an unmarried girl.

The Pahari are an agricultural people, cul-
tivating terraces on the hillsides. Their chief
crops are potatoes and rice. Other crops in-
clude wheat, barley, onions, tomatoes, to-
bacco, and various vegetables. Sheep, goats,
and cattle are kept. The spinning of wool is
done by everyone, while weaving is carried on
by members of a lower caste.

Pahari languages, group of Indo-Aryan lan-
guages spoken in the lower ranges of the
Himalayas (pahari is Hindi for “of the moun-
tains”). Three divisions are distinguished:
Eastern Pahari, represented by Nepali of
Nepal; Central Pahari, spoken in the north
of Uttar Pradesh state; and Western Pahari,
found around Simla in Himachal Pradesh
state. The most important language is Nepali
(Naipali), also called Khas-kura and Gorkhali
(Gurkhali). Because many of the inhabitants of
Nepal speak Tibeto-Burman languages, Nepali
has borrowed many Tibeto-Burman idioms.
The Nepali language was taken to Nepal by the
Gurkha conquerors. in 1769. The chief Cen-
tral Pahari languages are Garhwali and Ku-
mauni. Western Pahari includes a great num-
ber of dialects, of which the most important
are Sirmauri, Kiunthali, Jaunsari, Chameali,
Churahi, Mandeali, Gadi, and Kuluhi. Pa-
hari dialects have several linguistic features in
common with Rajasthani and Kashmiri.

Pahari painting, style of miniature painting
and book illustration that developed in the in-

61 Pahiatua

dependent states of the Himalayan foothills in
India. The style is made up of two markedly
contrasting schools, the bold intense Basohli
and the delicate and lyrical Kangra. Pahari
painting—sometimes referred to as Hill paint-
ing (pahari, “of the hills”)—is closely related
in conception and feeling to Rajasthani paint-
ing and shares with the Rajput art of the
North Indian plains a preference for depicting
legends of the cowherd god Krishna.

The earliest known paintings in the hills (c.
1690) are in the Basohli idiom, a style that
continued at numerous centres until about
mid-18th century. Its place was taken by a
transitional style sometimes referred to as pre-
Kangra, which lasted from about 1740 to
1775. During the mid-18th century, a number
of artist families trained in the late Mughal
style apparently fled Delhi for the hills in
search of new patrons and more settled living
conditions. The influence of late Mughal art
is evident in the new Kangra style, which ap-
pears as a complete rejection of the Basohli
school. Colours are less intense, the treatment
of landscape and perspective is generally more
naturalistic, and the line is more refined and
delicate. )

By 1770 the lyrical charm of the Kangra
school was fully developed. It reached its peak
during the early years of the reign of one of its
important patrons, Raja Sansar Chand (1775-
1823).

The school was not confined to the Kangra
state but ranged over the entire Himalayan
foothill area, with many distinctive idioms.
As the independent states in the foothills were

Radha dancing before Krishna, Pahari painting in the
Kangra style, c. ap 1780; in the Lalbhai collection,
Ahmadabad, Gujarat, India

P. Chandra

small and often very close to each other, it is
difficult to assign a definitive provenance to
much of the painting.

The life and loves of Krishna as expressed
in the poetic works the Bhdgavata-Purana
and the Gitagovinda make up the common-
est theme of the paintings, together with
other Hindu myths, hero-heroine and raga-
mala (musical modes) series, and portraits of
hill chiefs and their families. After 1800 the
school began to decline, though painting of
inferior quality continued to be done through
the remainder of the 19th century.

Pahiatua, borough, southern North Island,
New Zealand, at the confluence of the Man-
gatainoka River and Mangaramarama Creek,
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80 mi (130 km) northeast of Wellington. It
was founded in 1881 by Scandinavian immi-
grants and gazetted a borough in 1892. The
town was almost totally destroyed in 1897
when a fire occurred in the surrounding Forty
Mile Bush Forest. Pahiatua now serves an area
of dairy, mixed, and fat-lamb farming and
has various light industries. On the Napier—
Palmerston North State Highway, it is linked
to the North Island Main Trunk Railway by a
1.5-mi spur. The name Pahiatua comes from
a Maori term meaning “the place of a god.”
Pop. (1983 est.) 2,600.

Pahlavi (Iran): see Anzali, Bandar-e.

Pahlavi, Bandar-e (Iran): see Anzali, Ban-
dar-e.

Pahlavi, Mohammad Reza Shah (shah of
Iran): see Mohammad Reza Shah Pahlavi.

Pahlavi, Reza Shah (shah of Iran): see Reza
Shah Pahlavi.

Pahlavi alphabet, Pahlavi also spelled
PEHLEVI, writing system of the Persian people
from the 2nd century BcC until the advent of
Islam (7th century AD); the Zoroastrian sacred
book, the Avesta, is written in a variant of
Pahlavi called Avestan. The Pahlavi alphabet
developed from the Aramaic alphabet and oc-
curs in at least three local varieties: northwest-
ern, called Pahlavik or Arsacid; southwestern,
called Parsik or Sasanian; and eastern. All
were written from right to left. Of the 22 let-
ters in Aramaic, most came to represent more
than one sound in Pahlavi; several were not
used at all, and one evolved into two letters in
Pahlavi. Northwestern Pahlavi had 20 letters,
and southwestern had 19. Avestan, a cursive
script, has 50 distinct letters and was perhaps
separately invented, patterned after Pahlavi.

A peculiarity of the Pahlavi writing system
was the custom of using Aramaic words to
represent Pahlavi words; these served, so to
speak, as ideograms. An example is the word
for “king,” in Pahlavi shah, which was con-
sistently written m-/-k after the Aramaic word
for “king,” malka, but read as shah. A great
many such ideograms were in standard use,
including all pronouns and conjunctions and
many nouns and verbs, making Pahlavi quite
difficult to read.

Pahlavi Dam: see Dez Dam.

Pahlavi language, also spelled PEHLEVI, ma-
jor form of the Middle Persian language (see
Persian language), which existed from the 3rd
to the 10th century and was the official lan-
guage of the Sasanian Empire (AD 226-652).
It is attested by Zoroastrian books, coins, and
inscriptions. Pahlavi books were written in a
confusing writing system of Aramaic origin
called the Pahlavi alphabet. The major part
of Pahlavi literature is religious, including
translations from and commentaries on the
Avesta. Little has survived from pre-Islamic
times, and the Bundahishn and Denkart, both
Zoroastrian religious works, date from the Is-
lamic period. Manuscripts were preserved by
the Parsis (Zoroastrians) of Bombay and else-
where.  Pahlavi was superseded by Modern
Persian, written in the Arabic alphabet.

Pai, Pinyin BAI, also spelled po, also called
MIN-CHIA, people of Yunnan Province in
southwest China. Min-chia is the Chinese
(Wade-Giles) name for them; they call them-
selves Pai or Po in their own language, which
has been classified in the Yi group of the
Tibeto-Burman languages. Until recently the
language was not written. It contains many
words borrowed from Chinese but is itself a
non-Chinese, tonal, polysyllabic language with
a markedly different grammatical structure.
Occupying a triangular area from Shih-ku on
the upper Yangtze River down to Hsia-kuan

at the foot of Erh Hai (lake), the Pai in the
late 1970s were estimated to number nearly
1,000,000, of whom 480,000 lived on the
fertile plain between the Ts’ang Shan (moun-
tains) and the lake.

Since the establishment of the People’s Re-
public of China, the Pai, in accordance with
the Communist policy toward non-Chinese
peoples, have been given status as a national
minority and are now organized in the Ta-li
Pai Autonomous Prefecture. Ta-li, a county
seat, was from the 6th to 9th century the
capital of the kingdom of Nan-Chao. The Pai
probably already formed the bulk of the pop-
ulation of the district at that time.

Most of the Pai are cultivators of wet rice,
along with various vegetables and fruits. Those
in the hills grow barley, buckwheat, oats, and
beans. The lake is heavily fished.

They have their own social and kinship orga-
nization, based on the village and the extended
family (parents, married sons, and their fam-
ilies). Marriages are generally monogamous,
although the well-to-do may take concubines.
Cousins may marry. Their religion differs lit-
tle from that of the Chinese; they venerate
local deities and ancestral spirits as well as
Buddhist and Taoist gods.

Pai-ch’eng, also called T’A0-AN, Pinyin
BAICHENG Or TAOAN, city, Inner Mongolian
Autonomous Region (¢zu-chih-ch’ii), China. It
is a county-level municipality (shih) and the
administrative centre of Pai-ch’eng Prefecture
(ti-ch’i). The region was originally a hunt-
ing ground reserved for the Mongols and was
not opened for legitimate colonization by the
Chinese until 1902; it is an area of extensive
agriculture with pastoral activities playing a
major role.

Pai-ch’eng was first established as a county
seat, called Ching-an, in 1904; it remained
a place of minor importance until the open-
ing of the railway from Tsitsihar to Ssu-p’ing
in 1920. In 1930 another line was opened
to Wu-lan-hao-t’e (now K’o-erh-ch’in-yu-i-
ch’ien-ch’i, in Inner Mongolia), enabling Pai-
ch’eng to become the market centre for the
Mongolian border area; another line to the
east was constructed by the Japanese in the
1930s.

P’ai-cheng had only a small population at
the end of World War II; it had a small gen-
erating plant and a paper mill but little indus-
try. Since 1949 more small-scale industry has
been established, -based on local agriculture.
Pai-ch’eng, however, remains essentially an
administrative and commercial centre. Coal
mines are located nearby. Pop. (mid-1970s
est.) 100,000-300,000.

Pai Chiang (China): see Pei Chiang.

pai-hua (Chinese: “colloquial language”), ver-
nacular style of Chinese adopted as a writ-
ten language in a movement to revitalize the
Classical Chinese literary language and make
it more accessible to the common people.
Started in 1917 by the philosopher and histo-
rian Hu Shih, the pai-hua literary movement
succeeded in making pai-hua the language of
textbooks, periodicals, newspapers, and public
documents, thus causing a definite change in
Chinese cultural life.

Pai Marire (religio-military cult): see Hau-
hau.

pai-miao (Chinese: “plain drawing”), Pinyin
BAIMIAO, in Chinese painting, brush technique
that produces a finely controlled, supple ink
outline drawing without any colour or wash
(diluted ink or paint applied in broad sweeps)
embellishment. It is commonly used for fig-
ure painting, in which precise description is
important.

Painting, chiefly of flowers or bamboo, char-
acterized by distinctly outlined coloured areas,
is called kou-le-hua. Painting without outline
but rather with forms achieved by washes of

ink and colour is known as mo-ku, or “bone-
less.”

Pai River, Wade-Giles romanization PAI HO,
Pinyin BAIHE, river in Hopeh Province, north-
ern China, rising near the Great Wall near
Kuyiian and flowing generally southeast past
Tunghsien, east of Peking, to join the Yungtin
Ho (river) after a course of 300 mi (480 km).

Pai-se, also called po-sE, Pinyin BAISE or
BOSE, city in western Kwangsi Chuang Au-
tonomous Region (¢zu-chih-ch’it), China. It is
a county (hsien) seat and the administrative
centre of Pai-se Prefecture (ti-ch’ii) on the
borders of Yunnan and Kweichow provinces.
Pai-se is on the Yu Chiang (river), which flows
southeast to Nan-ning, and is situated at its
junction with its tributary, the Ssu-ch’eng Ho.
It is at the limit of navigation on the Yu
Chiang for small craft and is also at the centre
of a highway network radiating to the north
and west. Transport routes also lead into the
neighbouring provinces of Yunnan and Kwei-
chow, linking them with Nan-ning and central
Kwangsi. Until comparatively recent times,
Pai-se was in the territory of non-Chinese
tribes and was only loosely controlled by the
Chinese. A subdistrict (¢’ing), Pai-se was set up
and fortified in 1730 as a garrison among the
tribes, but not until 1875 was a regular civil
administration established. During the late
19th century, Pai-se became a trading centre,
and a considerable colony of merchants from
Canton settled there. The goods collected for
export include kapok (floss used as stuffing),
ramie (a textile fibre), aniseed, edible fungi,
and various herbs. In the 19th and the early
20th centuries it was a centre of the opium
traffic, with processed opium from Yunnan
and Kweichow being collected there by Can-
tonese merchants for shipment to. Nan-ning,
Canton, Hong Kong, and Shanghai. Since
1949 some minor industry has developed, in-
cluding ‘sugar refining, tobacco curing, rice
milling, and ceramic manufacture. Pop. (mid-
1970s est.) 10,000-50,000.

Pai-yin T ai-lai (China): see T’ung-liao.
paiche (fish): see pirarucu.

paideia (Greek: “education,” or “learning”),
system of education and training in classical
Greek and Hellenistic (Greco-Roman) cul-
tures that included such subjects as gymnas-
tics, grammar, rhetoric, music, mathematics,
geography, natural history, and philosophy.
In the early Christian era the Greek paideia,
called humanitas in Latin, served as a model
for Christian institutions of higher learning,
such as the Christian school of Alexandria in
Egypt, which offered theology as the culmi-
nating science of their curricula. The term was
combined with en kykoi (“complete system,”
or “circle”) to identify a large compendium of
general education, hence “encyclopaedia.”

Paiea (Hawaiian king): see Kamehameha I.

Paige, Satchel, byname of LEROY ROBERT
PAIGE (b. July 7, 1906?, Mobile, Ala., U.S.—
d. June 8, 1982, Kansas City, Mo.), U.S. ath-
lete, a professional baseball pitcher who earned
legendary fame during his many years in the
Negro leagues; he finally was allowed to enter
the major leagues in 1948, after the unwrit-
ten rule against black players was relaxed. A
right-handed, loose-jointed “beanpole” stand-
ing 6 feet 3'/2 inches, Paige had considerable
pitching speed and developed a comprehen-
sive mastery of slow-breaking deliveries.

In his later years Paige, a humorous man,
derived much amusement from the contro-
versy about his age; his birth date is some-
times placed as early as Dec. 18, 1899. He was
surely well past his prime in 1948 when team
owner Bill Veeck signed him for the Cleveland
Indians, but he helped to spark that team to
American League pennant and World Series
victories that year. When Veeck purchased the



Paige, 1942
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St. Louis Browns, Paige joined that team and
was its most effective relief pitcher from 1951
through 1953.

Before his major league career, Paige was
a pitcher for various teams in the Negro
Southern Association and the Negro National
League. Wearing a false red beard, he also
played for the bearded House of David team. A
true “iron man,” he pitched in the Caribbean,
Central America, and South America during
the northern winter. As a barnstormer he
would travel as many as 30,000 miles a year
while pitching for any team willing to meet
his price. In 1935 he pitched every day for 29
days.

Despite the colour bar, Paige faced the best
major league players in exhibition games be-
fore 1948. He once struck out Rogers Hornsby,
probably the greatest right-handed hitter in
baseball history, five times in one game. In
Hollywood in 1934 Paige scored a spectacular
1-0 victory in 13 innings over Dizzy Dean,
who won 30 games for the St. Louis Cardinals
that year. Paige was elected to the Baseball
Hall of Fame in 1971.

Piijinne, Lake, lake located in parts of the
laénit (provinces) of Keski-Suomi, Hame, and
Mikkeli, south central Finland. It has an area
of 421 sq mi (1,090 sq km), making it the
largest single Finnish lake. It has a maximum
depth of 305 ft (93 m) and is about 85 mi
(135 km) long and between 2 and 18 mi wide.
The lake is broken by thousands of islands.
Jyviaskyl4, at the northern tip of the lake, and
Heinola, on a southeastern branch of the lake,
are the principal towns. They are connected
by ship service with the major city of Lahti to
the south of Lake Piaijanne via the Vesijarven
Kanava (canal) and lake. The Piijanne lake
system is drained southward to the Gulf of
Finland by the Kymijoki (river). The irregu-
lar shoreline around Lake Paijanne is heavily
forested and supports important timber opera-
tions that use the lake as a means of transport.
Numerous villages dot the shore of the lake,
and many private villas are located on the
quiet bays off its southern end.

paille-maille (game): see pall-mall.

pain, experience associated with injury or
some type of damage to the body. Pain helps
to preserve the organism by securing with-
drawal from harmful agents. Alternatively, in
sick people, pain may secure the rest that is
needed for healing. Nature often is overabun-
dant, however, and pain at times appears un-

necessarily severe. This happens especially in
some cases of damage to the nervous system.

Although the experience of pain is psycho-
logical and subjective, scientists know much
about its anatomical and physiological bases.
A minimal effective condition for the experi-
ence of pain is any stimulus that can cause
tissue damage, even. if slight and easily re-
versible. There is evidence that persons learn
to discriminate the experience of pain as a
result of events in infancy. Withdrawal from
damaging stimuli occurs readily and early in
humans and other animals. There -are indi-
cations, however, that undue protection from
the experience of damage reduces the ability
to feel pain or to discriminate the stimuli that
give rise to it. Not only does the unburned
child not fear the fire, he may less readily have
pain or know what it is when he is ultimately
burned. .

There is a. very small number of persons
born without the ability to feel pain-at all,
or else very little. Although they may survive
without disability, they are at greater risk of
suffering, or neglecting, burns, fractures, or
infections. A similar effect has been produced
in one recorded case by accidental damage to
part of the midbrain. The life expectancy in
these cases is shorter than average.

Even in people without this disability severe
injury quite often does not cause pain; on the
other hand, pain in adults often occurs for psy-
chological reasons, in circumstances such that
a physical basis for this bodily experience is,
apparently, either absent or secondary. Thus
an important proportion of persons with pain
have their pain not because of any physical
disease but because of emotional disorders (see
below, Psychological and emotional factors).
Nevertheless, pain is primarily associated with
injury. To allow for this, for the learning of
pain, for its usual subjective patterns, and for
the frequent lack of evidence of a physical
basis, pain has been defined operationally as
an unpleasant experience, primarily associated
with injury to tissue, and described in terms
of such damage.

Neurophysiological bases. Before the 19th
century, theorists, physicians, and others
tended to think of pain as an emotion
rather than as a sensory experience. Anatom-
ical and neurophysiological discoveries over-
whelmingly resulted in its later classification
as a sensory activity. More modern research,
however, does not sustain such a limited sen-
sory classification, although the neurophysio-
logical basis remains extremely important.

Pain is generally reported after injurious
stimuli (or others, such as electric shock,
which are not always damaging) are applied to
normal skin or other tissues that contain mi-
croscopic structures called free nerve endings.
Free nerve endings seem to subserve other
experiences besides pain and are widely dis-
tributed to internal and external body surfaces;
from them nerve fibres conduct impulses to
the spinal cord. A stimulated point on the
skin that is supplied by free nerve endings can,
under varying circumstances, give rise to re-
ports of other experiences (e.g., heat, cold) as
well as pain. Thus it can be argued that pain
can best be related to variable anatomic and
physiological patterns rather than to specific,
unchanging neural pathways, each resembling
the track of an isolated single railway line.

Nevertheless, there is also evidence that some
nerve fibres in the vicinity of their receptors
(i.e., near such peripheral parts of the body as
the skin) do respond in a fairly specific way
to noxious stimulation. Accordingly, even at
the most peripheral level it seems that there
are some fixed elements that contribute to
the physiological basis for the experience of
pain. Their effects, however, seem to be mod-
ified by other concomitant patterns of activity
deeper within the nervous system. In general,
the nerve fibres that respond in a fixed way
to noxious stimulation belong to the smaller
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myelinated and to the unmyelinated groups
of fibres. (Myelinated fibres are those covered
with a fatty sheath that seems to have an
insulating function.) These conduct impulses
more slowly than the larger fibres, which have
been related to such sensory experiences as
touch and pressure.

Some of the so-called pain fibres are dis-
tributed to what is named (from its appear-
ance) the posterior horn of gray matter in the
spinal cord. Here they appear to be in close re-
lationship to the substantia gelatinosa, an area
lying at the tip of the posterior horn. Addi-
tional fibres cross from the two posterior horns
to the opposite side of the spinal cord where
they run in an area of white matter known as
the anterolateral column. Several tracts run in
this column, including a spino-thalamic tract
that goes to the thalamus, which. serves as a
kind of relay centre in the brain. There is a
wealth of evidence that interruption of this
tract either by injury or disease (sometimes
very highly localized damage) results in loss
of the ability to feel pain from stimuli applied
to the opposite side of the body in parts below
the level of interruption.

Such loss is found to be an invariable con-
sequence of full interruption of the pathways
mentioned; more spatially restricted loss oc-
curs after injuries to individual nerves. In
a small proportion of cases, damage to the
pathways may- result in the spontaneous oc-
currence of pain, referred to the area supplied
by the pathway, as well as a loss of sensory
input. When this pain follows from damage
to peripheral nerves, it is usually reported as
burning in ‘character and is called causalgia.
After a limb is lost, the amputee normally still
experiences the impression that it remains;
this effect of a phantom limb is also sometimes
accompanied by phantom pain (often very
unpleasant). Spontaneous discomfort similar
to causalgia can occur when there is damage
to more centrally located structures (such as
the spinal cord or the thalamus) and is known
as central pain. It is convenient to call cen-
tral pain, phantom-limb pain, and causalgia,
jointly, neurogenic pain.

A coherent theory is thus available to ac-
count for experienced variations in pain by
invoking the influence both of local periph-
eral events and of higher levels in the nervous
system. Stated in neurophysiological language,
this theory accounts for many of the observed
phenomena. While it allows for fixed periph-
eral input, it also places particular weight on
the pattern of input and on the possibility of
psychological influence associated with rele-
vant brain processes.

Psychological and emotional factors. Some
theories of pain are given primarily in psy-
chological terms without specifying possible
neural bases for them. As noted above, pain
frequently is attributed to psychological (e.g.,
emotional) factors. Secondly, an emotional
state (e.g., anxiety) often can enhance or
abate pain that arises from observable phys-
ical sources. In consequence it is often con-
venient to talk of pain in introspective terms
whenever its possible neurophysiological basis
remains incompletely explained.

Limited evidence indicates that persistent
muscle tension will give rise to pain, as in
holding an unfamiliar posture on a long jour-
ney. Similarly, there may be contraction of
muscles as a result of anxiety, particularly in
the neck and scalp. Tension in these muscles
produces pain, notably headache, which gen-
erates further anxiety and alarm; this makes
the pain even worse, in what seems to be a
vicious circle. Relaxation and the easing of
anxiety frequently bring relief. Such pain may
be called psychosomatic; i.e., it seems to be a
bodily effect stemming from a psychological
disturbance.
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Sometimes pain seems to arise from an idea.
The psychoanalyst Sigmund Freud reported
the case of a man who attended an opera-
tion in which his brother’s hip joint was to
be straightened under an anesthetic. The joint
was frozen in place by some abnormal adhe-
sions that had to be broken; when a loud crack
was heard, the man said he felt a pain in his
own hip at the same moment, in what might
be interpreted as sympathetic identification.
Pain can arise as a hallucination as well; this
may happen among people who are severely
depressed and occasionally among those who
suffer from schizophrenia or epilepsy.

Alleviation of pain. In addition to physical
lesions in the body generally and in the ner-
vous system especially, factors related to pain
include age, sex, occupation, social circum-
stances, learning effects, and anxiety. There
is much evidence that pain can be alleviated
by drugs and psychiatric techniques designed
to reduce anxiety. Although analgesics such
as acetylsalicylic acid (aspirin) have a special
pharmacological effect in the relief of pain,
any drug or other measure that increases con-
fidence and abates fear also will ease pain.

When drugs work by altering mood, their
effect is partly attributable to the effects of
suggestion and the expectation that relief will
occur. This commonplace placebo effect (e.g.,
relief by swallowing sugar pills) seems actually
to result in less pain to the extent that the suf-
ferer believes he will improve, becomes more
confident, has more hope, and less anxiety.
With such drugs as aspirin, part of the benefit
is attributable to direct pharmacological ef-
fects on anxiety and hence on pain, and part
to the psychological expectation of relief.

The abolition of pain by trance states, includ-
ing hypnosis, has long been accepted. Without
taking all claims at their face value, it can
be accepted that the modification of attitudes
does at times abate pain. While this holds
for moderate and slowly rising intensities of
pain, it seems much less effective for sudden
or severe pain. Nevertheless, under special cir-
cumstances (as in battle), severe wounds may
not be noticed until later.

Pain seems alleviated to a very similar extent
by hypnosis, placebos, suggestion, psychother-
apy, and other means that relieve anxiety,
including sedatives and the milder analgesics.
For effective relief, more severe pain with a
mainly organic basis tends to require potent
drugs, local anesthesia, or neurosurgery. Sur-
gical operations on selected portions of the
brain may be effective in pain relief, although
such methods are applied highly - selectively
and are not routine.

Since the 1970s, it has been known that
the perception of pain is mediated by neuro-
chemicals called endorphins, which seem to
function as the body’s own analgesics. High
concentrations of endorphins alleviate pain,
apparently by binding to specific brain tissues
that are involved in the perception of pain.
It is probable that many of the therapeutic
measures that help relieve pain do so by in-
creasing the level of endorphins. For example,
acupuncture appears to function at least partly
in this way. In addition, morphine, heroin,
and other opiates—which are among the most
potent (and dangerous) analgesics known—are
chemically similar to endorphins and seem to
achieve their pain-relieving effects by binding
to the same sites as do endorphins.

Chronic pain. Chronic pain is a much more
complex problem than acute or short-term
pain, and invariably has behavioral compo-
nents that are best dealt with by a combination
of psychological and physical approaches. Pain
control for the chronic sufferer can employ
a variety of methods: acupuncture, hypno-
sis, drugs, biofeedback, electrical stimulation,
chemical nerve blocks, severing of peripheral

or spinal cord nerves, and even brain surgery.
For many chronic sufferers, however, pain is
a learned phenomenon that can persist even
in the absence of an organic basis. Pain has
proved to be a highly malleable response, con-
ditioned partly by anxiety and fear but also
susceptible to rewards derived from the dis-
ability, such as financial gain, increased leisure
time, freedom from work and interpersonal
demands, and extra attention.

Psychologist Wilbert Fordyce, a pioneer in
the behavioral approach to pain treatment,
distinguishes between the type of pain that is
a direct response to a stimulus and the type
that is learned and therefore susceptible to
“unlearning.” Many pain clinics operate on
Fordyce’s principle that pain behaviours (e.g.,
complaining and limping) may have been re-
inforced by some of the rewards of pain. These
behaviours are closely tied to the actual expe-
rience of pain, and if they can be eliminated,
the pain will be at least partly ameliorated. In
such clinics patients are rewarded for “well”
behaviour.

Insight therapy (e.g., psychoanalysis or
Gestalt therapy) may be another means for
helping patients understand why they are emo-
tionally dependent on their pain and learn less
debilitating ways to get their needs satisfied.
In some cases, pain may be a manifestation
of depression, in which case therapy and an-
tidepressant medication may bring relief. See
also behaviour therapy; biofeedback.

Paine, John Knowles (b. Jan. 9, 1839, Port-
land, Maine, U.S.—d. April 25, 1906, Cam-
bridge, Mass.), U.S. composer and organist,
the first American to win wide recognition as
a composer and the first professor of music at
a U.S. university.

After a thorough musical grounding in Port-
land, Paine completed his studies in Berlin
(1858-61). In 1861 he initiated a series of or-
gan recitals and lectures in Boston that led to
his appointment (1862) as professor of music
at Harvard. The music department he orga-
nized there became a model for those of many
other American universities.

Both as a teacher and as a composer he was
a major influence on the development of mu-
sic in the United States. His works, generally
modelled on the German classics, include two
symphonies, a Mass in D (1866-67), and the
oratorio St. Peter (1872).
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Paine, Robert Treat (b. March 11, 1731,
Boston—d. May 11, 1814, Boston), American
politician, jurist, member of the Continental
Congress (1774-78), and signer of the Decla-
ration of Independence.

Paine graduated from Harvard in 1749 and,
after trying teaching and the ministry, turned
to the study of law and was admitted to the
Massachusetts bar in 1757. An early cham-
pion of the patriot cause, he gained recogni-
tion throughout the colonies in 1770 when he
was chosen as a prosecuting attorney in the
murder trial of British soldiers involved in the
Boston Massacre of March 5, 1770. He was
elected several times to the Massachusetts leg-
islature in the 1770s, and became the state’s
first attorney general in 1777. He helped draft
the state constitution in 1780, and from 1790
to 1804 served as a judge of the state supreme
court. Long interested in astronomy, Paine
was a founder of the American Academy of
Arts and Sciences in 1780.

Paine, Thomas (b. Jan. 29, 1737, Thetford,
Norfolk, Eng.—d. June 8, 1809, New York
City), English-American writer and political
pamphleteer whose “Common Sense” and
“Crisis” papers were important influences on

the American Revolution. Other works that
contributed to his reputation as one of the

Thomas Paine, detail of a portrait by
John Wesley Jarvis; in the Thomas
Paine Memorial House, New Rochelle,
N.Y.

By courtesy of the Thomas Paine National Historical
Association

greatest political propagandists in history were
Rights of Man, a defense of the French Rev-
olution and of republican principles; and The
Age of Reason, an exposition of the place of
religion in society.

Life in England and America. Paine was
born of a Quaker father and an Anglican
mother. His formal education. was meagre,
just enough to enable him to master reading,
writing, and arithmetic. At 13 he began work
with his father as a corset maker and then
tried various other occupations unsuccessfully,
finally becoming an officer of the excise. His
duties were to hunt for smugglers and collect
the excise taxes on liquor and tobacco. The
pay was insufficient to cover living costs, but
he used part of his earnings to purchase books
and scientific apparatus.

Paine’s life in England was marked by re-
peated failures. He had two brief marriages.
He was unsuccessful or unhappy in every job
he tried. He was dismissed from the excise
office after he published a strong argument in
1772 for a raise in pay as the only way to
end corruption in the service. Just when his
situation appeared hopeless, he met Benjamin
Franklin in London, who advised him to seek
his fortune in America and gave him letters
of introduction.

Paine arrived in Philadelphia on Nov. 30,
1774. His first regular employment was help-
ing to edit the Pennsylvania Magazine. In
addition Paine published numerous articles
and some poetry, anonymously or under
pseudonyms. One such article was “African
Slavery in America,” a scathing denunciation
of the African slave trade, which he signed
“Justice and Humanity.”

Paine had arrived in America when the con-
flict between the colonists and England was
reaching its height. After blood was spilled at
the Battle of Lexington and Concord, April
19, 1775, Paine argued that the cause of
America should not be just a revolt against
taxation but a demand for independence. He
put this idea into “Common Sense,” which
came off the press on Jan. 10, 1776. The 50-
page pamphlet sold more than 500,000 copies
within a few months. More than any other
single publication, “Common Sense” paved
the way for the Declaration of Independence,
unanimously ratified July 4, 1776.

During the war that followed, Paine served as
volunteer aide-de-camp to General Nathanael
Greene. His great contribution to the patriot
cause was the 16 “Crisis” papers issued be-
tween 1776 and 1783, each one signed “Com-
mon Sense.” “The American Crisis. Number
L” published on Dec. 19, 1776, when George



Washington’s army was on the verge of dis-
integration, opened with the flaming words:
“These are the times that try men’s souls.”
Washington ordered the pamphlet read to all
the troops at Valley Forge.

In 1777 Congress appointed Paine secretary
to the Committee for Foreign Affairs. He held
the post until early in 1779, when he became
involved in a controversy with Silas Deane, a
member of the Continental Congress; whom
Paine accused of seeking to profit personally
from French aid to the United States. But
in revealing Deane’s machinations, Paine was
forced to quote from secret documents to
which he had access as secretary of the Com-
mittee for Foreign Affairs. As a result, despite
the truth of his accusations, he was forced to
resign his post.

Paine’s desperate need of employment was
relieved when he was appointed clerk of the
General Assembly of Pennsylvania on Nov. 2,
1779. In this capacity he had frequent oppor-
tunity to observe that American troops were
at the end of their patience because of lack of
pay and scarcity of supplies. Paine took $500
from his salary and started a subscription for
the relief of the soldiers. In 1781, pursuing
the same goal, he accompanied John Laurens
to France. The money, clothing, and ammu-
nition they brought back with them were im-
portant to the final success of the Revolution.
Paine also appealed to the separate states to
cooperate for the well-being of the entire na-
tion. In “Public Good” (1780) he included a
call for a national convention to remedy the
ineffectual Articles of Confederation and es-
tablish a strong central government under “a
continental constitution.”

At the end of the American Revolution,
Paine again found himself poverty-stricken.
His patriotic writings had sold by the hun-
dreds of thousands, but he had refused to
accept any profits in order that cheap edi-
tions might be widely circulated. In a peti-
tion to Congress endorsed by Washington, he
pleaded for financial assistance. It was buried
by Paine’s opponents in Congress, but Penn-
sylvania gave him £500 and New York a farm
in New Rochelle. Here Paine devoted his time
to inventions, concentrating on an iron bridge
without piers and a smokeless candle.

In Europe: “Rights of Man.” In April 1787
Paine left for Europe to promote his plan
to build a single-arch bridge across the wide
Schuylkill River near Philadelphia. But in En-
gland he was soon diverted from his engineer-
ing project. In December 1789 he published
anonymously a warning against the attempt
of Prime Minister William Pitt to involve
England in a war with France over Holland,
reminding the British people that war had
“but one thing certain and that is increase of
taxes.” But it was the French Revolution that
now filled Paine’s thoughts. He was enraged
by Edmund Burke’s attack on the uprising
of the French people in his Reflections on
the Revolution in France, and, though Paine
admired Burke’s stand in favour of the Amer-
ican Revolution, he rushed into print with his
celebrated answer, Rights of Man (March 13,
1791). The book immediately created a sensa-
tion. At least eight editions were published in
1791, and the work was quickly reprinted in
the U.S., where it was widely distributed by
the Jeffersonian societies. When Burke replied,
Paine came back ‘with Rights of Man, Part II,
published on Feb. 17, 1792.

What began as a defense of the French Rev-
olution evolved into an analysis of the basic
reasons for discontent in European society
and a remedy for the evils of arbitrary govern-
ment, poverty, illiteracy, unemployment, and
war. Paine spoke out effectively in favour of
republicanism as against monarchy and went
on to outline a plan for popular education,
relief of the poor, pensions for aged people,
and public works for the unemployed, all to
be financed by the levying of a progressive

income tax. To the ruling class Paine’s pro-
posals spelled “bloody revolution,” and the
government ordered the book banned and the
publisher jailed. Paine himself was indicted for
treason, and an order went out for his arrest.
But he was en route to France, having been
elected to a seat in the National Convention,
before the order for his arrest could be deliv-
ered. Paine was tried in absentia, found guilty
of seditious libel, and declared an outlaw, and
Rights of Man was ordered permanently sup-
pressed.

In France Paine hailed the abolition of the
monarchy but deplored the terror against the
royalists and fought unsuccessfully to save the
life of King Louis X VI, favouring banishment
rather than execution. He was to pay for his
efforts to save the King’s life when the radi-
cals under Robespierre took power. Paine was
imprisoned from Dec. 28, 1793, to Nov. 4,
1794, when, with the fall of Robespierre, he
was released and, though seriously ill, read-
mitted to the National Convention.

While in prison, the first part of Paine’s Age
of Reason was published (1794), and it was
followed by Part II after his release (1796).
Although Paine made it clear that he believed
in a Supreme Being and as a deist opposed
only organized religion, the work won him a
reputation as an atheist among the orthodox.
The publication of his last great pamphlet,
“Agrarian Justice” (1797), with its attack on
inequalities in property ownership, added to
his many enemies in establishment circles.

Paine remained in France until Sept. 1,
1802, when he sailed for the United States.
He quickly discovered that his services to the
country had been all but forgotten and that
he was widely regarded only as the world’s
greatest infidel. Despite his poverty and his
physical condition, worsened by occasional
drunkenness, Paine continued his attacks on
privilege and religious superstitions. He died
in New York City in 1809 and was buried in
New Rochelle on the farm given to him by
the state of New York as a reward for his Rev-
olutionary writings. Ten years later, William
Cobbett, the political journalist, exhumed the
bones and took them to England, where he
hoped to give Paine a funeral worthy of his
great contributions to humanity. But the plan
misfired, and the bones were lost, never to be
recovered.

Assessment. At Paine’s death most U.S.
newspapers reprinted the obituary notice from
the New York Citizen, which read in part:
“He had lived long, did some good and much
harm.” This remained the verdict of history
for more than a century following his death,
but in recent years the tide has turned: on
Jan. 30, 1937, The Times of London referred
to him as “the English Voltaire,” and on May
18, 1952, Paine’s bust was placed in the New
York University Hall of Fame. (PS.F.)
BIBLIOGRAPHY. The first comprehensive edition
of Paine’s works is that of Moncure D. Conway,
The Writings of Thomas Paine, 4 vol. (1894-96).
This has been replaced by Philip S. Foner, The
Complete Writings of Thomas Paine, 2 vol. (1945).
Several later discoveries of Paine’s writings are in
A.O. Aldridge, “Some Writings of Thomas Paine
in Pennsylvania Newspapers,” American Histor-
ical Review, 56:832-838 (1951). Richard Gim-
bel, Thomas Paine Fights for Freedom in Three
Worlds (1961), offers an annotated bibliography
of Paine’s works. The first worthwhile biography,
though entirely uncritical, was Moncure D. Con-
way, The Life of Thomas Paine, 2 vol. (1892).
A.D. Aldridge, Man of Reason (1959), is an in-
sightful, scholarly biography with chapter notes.
David Freeman Hawke, Rebel! (1974), includes an
invaluable bibliography.

Painesville, city, seat (1840) of Lake County,
northeastern Ohio, U.S., near the mouth of
the Grand River and Lake Erie, 30 mi (48
km) northeast of Cleveland. The site, first set-
tled permanently by Gen. Edward Paine with
a party of 66, was laid out around 1805; it
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was known variously as The Opening, Oak
Openings, and Champion (for Henry Cham-
pion, original owner of the plot). In 1816
the community was renamed to honour Paine
and was incorporated as a village in 1832.
Jonathan Goldsmith, an architect of the West-
ern Reserve period, built many elegant homes
there in the 1820s, some of which survive. The
Cleveland, Painesville and Ashtabula (now
Penn Central) Railroad came through in 1853,
and the nursery business, now extensive, be-
gan in 1854. Lake Erie College (founded as
Willoughby Seminary for women in 1847)
was moved to Painesville in 1856. The vil-
lage remained mainly residential and became
a city in 1902. Since 1940 it has developed
industrially as part of Lake Erie’s “chemical
shore.” Pop. (1980) 16,391.

Painlevé, Paul (b. Dec. 5, 1863, Paris—d.
Oct. 29, 1933, Paris), French politician, math-
ematician, and patron of aviation who was
premier at a crucial period of World War I
and again during the 1925 financial crisis.
Educated at the Ecole Normale Supérieure
and the University of Paris, where he received
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his doctorate in mathematics in 1887, Pain-
levé taught at_the universities of Lille and
Paris and the Ecole Polytechnique. He was a
distinguished mathematician, and among his
awards was the Grand Prix des Sciences Math-
ematiques (1890). He returned to the Ecole
Normale Supérieure to teach in 1897.

Painlevé took special interest in the infant
science of aviation, becoming a theoretician
of heavier-than-air flight. He was the first
Frenchman to fly with Wilbur Wright, at Au-
vours in 1908, and the following year created
the first course in aeronautical mechanics at
the Ecole Aéronautique.

Becoming interested in politics, Painlevé was
elected to the Chamber of Deputies from a
Paris constituency in 1906. He served as min-
ister of education and minister of inventions
in the wartime government of Aristide Briand,
and, as war minister from March to Septem-
ber 1917, made the controversial decision
to replace Gen. Robert-Georges Nivelle with
Gen. Philippe Pétain after the costly failure of
Nivelle’s offensive in May. In September 1917
he formed his own ministry and the follow-
ing month agreed to the establishment of the
Supreme Allied Council at Versailles, choosing
as the French representative Gen. Ferdinand
Foch, who later became Allied commander.
Painlevé resigned in November, however, and
was succeeded as prime minister by Georges
Clemenceau.

Painlevé was one of the founders of the
Cartel des Gauches, a coalition of Socialists
and radicals, which defeated the rightist Bloc
National in the general elections of 1924. He
became premier in April 1925 but resigned in
November because neither his ministers nor
French financial interests could agree on a
solution to the financial crisis engendered by
the devaluation of the franc. Subsequently, he
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served as war minister in the governments of
Aristide Briand and Raymond Poincaré and
was air minister in 1930-31 and 1931-32.

Although not an outstanding political leader,
Painlevé was a brilliant mathematician. He is
remembered for his work in transformations
and, especially, in differential equations and in
the theory of functions; one type of function
became known as Painlevé’s transcendants.
He was elected a member of the Académie
des Sciences in 1900.

paint, decorative and protective coating com-
monly applied to rigid surfaces as a liquid
consisting of a pigment suspended in a ve-
hicle, or binder. The vehicle, usually a resin
dissolved in a solvent, dries to a tough film,
binding the pigment to the surface.

A brief treatment of paint follows. For
full treatment, see MACROPAEDIA: Industries,
Chemical Process.

Paint was used for pictorial and decorative
purposes in the caves of France and Spain
as early as 15,000 Bc. The earliest pigments,
which were natural ores such as iron oxide,
were supplemented by 6000 Bc in China by
calcined (fired) mixtures of inorganic com-
pounds and organic pigments; vehicles were
prepared from gum arabic, egg white, gelatin,
and beeswax. By 1500 Bc the Egyptians were
using dyes such as indigo and madder to make
blue and red pigments. The exploitation of
linseed oil (a drying oil useful as a vehicle)
and zinc oxide (a white pigment) in the 18th
century brought a rapid expansion of the Eu-
ropean paint industry. The 20th century saw

tal carbon. Common red pigments include the
minerals iron oxide, cadmium, and cuprous
oxide and various synthetic organic pigments.
Yellow and orange pigments include chro-
mates, molybdates, and cadmium compounds.
Blue and green pigments are either inorganic
(synthetic ultramarines and iron blues) or or-
ganic (phthalocyanines). Extenders or fillers
are sometimes added to paint to increase its
spreadability and strength.

paint brush, also called PAINTED cUP (plant):
see Indian paint brush.

Painted Desert, section of the high plateau
in north central Arizona, U.S., extending from
the Grand Canyon in a southeasterly direction
along the north side of the Little Colorado
River to Holbrook. It is approximately 150 mi
(240 km) long and 15-50 mi wide and covers
an area of 7,500 sq mi (19,400 sq km). The
name was first used in 1858 by a government
explorer, Lieut. Joseph C. Ives, to describe the
area’s brilliantly coloured shales, marls, and
sandstones, which are banded with vivid red,
yellow, blue, white, and lavender. At times
the air glows with a pink mist or purple haze
of desert dust. Elevations range from 4,500 ft
(1,370 m) to 6,500 ft. The rolling surface is
broken by isolated buttes and is bounded on
the north by vermilion cliffs, rising to broad,
flat-topped mesas. Marks of volcanic activity
are abundant and widely scattered. The re-
gion is barren and arid, with 5-9 in. (127-229
mm) of annual precipitation and temperature
extremes of —25° to 105° F (—31° to 41°
C). Part of the eastern section is within the
Petrified Forest National Park and contains
the Black Forest, one of the four remarkable

=

Painted Desert, Arizona
David Muench—EB Inc.

important developments in paint technology,
including the introduction of synthetic poly-
mers as vehicles and of synthetic pigments;
a new understanding of the chemistry and
physics of paints; and coating materials with
greater fire retardancy, corrosion resistance,
and heat stability. Most significant was a re-
turn to water-based paints in the form of la-
tex paints that combine easy application and
cleanup with reduced hazard of fire.

In modern paint manufacture, pigment par-
ticles are dispersed in the vehicle by cylindri-
cal mills that tumble heavy metal or ceramic
balls through the paint, or by sand grinders
that circulate a suspension of sand through
the paint at high speed.

The basic white pigments include zinc oxide,

zinc sulfide, lithopone, and titanium dioxide.

Most black pigments are composed of elemen-

areas of petrified trees of Mesozoic age, about
170,000,000 years old. Navajo and Hopi In-
dian reservations occupy a large part of the
Painted Desert, and these tribes use the varie-
gated, brightly coloured sands for their famous
ceremonial sand paintings.

painted lady, any of certain butterflies of
the genus Vanessa (family Nymphalidae, or-
der Lepidoptera), specifically V. virginiensis
in North and Central America and V. car-
dui in Africa and Europe. The adults have
broad wings (span about 4 to 5 centimetres
[1'2 to 2 inches]), with beautifully elaborate
patterns of reddish-orange, brown, white, and
blue scales. Vast numbers travel northward in
spring across the Mediterranean from Africa
to Europe, migrating thousands of kilometres.
A few of the next generation travel southward
during late summer, but most perish in the

American painted lady (Vanessa virginiensis)
E.S. Ross

northern winter. Painted lady larvae in the
Americas feed on plants that are members of
the family Compositae, while larvae in Africa
and Europe eat thistles and stinging nettles.

painted lady (plant): see Indian paint brush.

painted snipe, either of two species of marsh
birds comprising the family Rostratulidae (or-

Painted snipe (Rostratula benghalensis)
Peter Slater—Photo Researchers

der Charadriiformes). They are boldly marked
birds with a snipelike body and bill. Painted
snipes are about 25 centimetres (10 inches) in
length and are brown and white in colour.

The Old World painted snipe (Rostratula
benghalensis) ranges from Africa to Australia
and Japan and has yellowish “spectacles”
around the eyes. The South American painted
snipe (Nycticryphes semicollaris) is a darker
bird with a yellow-striped back.

In both species the female is larger and
brighter in colour than the male. She courts
the male, and he undertakes most of the nest-
ing duties. Painted snipes nest on the ground,
the Old World painted snipe laying four eggs,
the South American species laying two eggs.
The downy young readily take to the water.

For other snipe species (family Scolopaci-
dae), see snipe.

painted turtle (Chrysemys picta), brightly
marked North American turtle (family Emy-
didae) found from southern Canada to north-
ern Mexico. The painted turtle, is a smooth-
shelled reptile with a shell about 10 to 18 cen-

Painted turtle (Chrysemys picta)

Leonard Lee Rue ll—The National Audubon Society Collection/Photo
Researchers



timetres (4 to 7 inches) long. It has red and
yellow markings on its relatively flat, black or
greenish-brown upper shell.

The painted turtle usually lives in quiet,
shallow bodies of fresh water, especially those
with thickly planted mud bottoms. It feeds on
plants, small animals, and some carrion. It
often basks in large groups on logs and other
objects, and in many areas it hibernates dur-
ing the winter.

painter (cat): see puma.

Painter, Theophilus Shickel (b. Aug. 22,
1889, Salem, Va., U.S.—d. Oct. 5, 1969, Fort
Stockton, Texas), American zoologist and cy-
tologist who first identified individual genes
in the chromosomes of fruit flies.

He received a Ph.D. degree from Yale (1913)
and was a member of the faculty there (1913-
16). In 1916 he joined the faculty of the
University of Texas, where, in 1946, he be-
came president. Painter early realized that the
unusually large cells of the salivary glands
of Drosophila fruit flies are particularly well
suited for studies of genes and chromosomes.
In 1933 he published a drawing of a section of
a Drosophila chromosome showing more than
150 bands, which, for the first time, allowed
determination of the precise loci, or positions,
of genes.

Painter, William (b. c. 1540—d. February
1594, London), English author whose collec-
tion of tales, The Palace of Pleasure, based on
classical and Italian originals, was a source-
book for many Elizabethan dramatists.

Educated at St. John’s College, Cambridge,
he was ordained in 1560. In 1561 he became
a clerk of the ordnance in the Tower of Lon-
don, a position in which he appears to have
amassed a fortune out of public funds. In
1591 his son Anthony confessed that he and
his father had abused their trust, but Painter
retained his office until his death.

The first volume of The Palace of Pleasure,
which appeared in 1566, contained 60 tales. It
was followed in the next year by a volume in-
cluding 34 new stories. An improved edition
(1575) contained seven more new stories. To
its popularity, and that of similar collections,
is due the high proportion of Elizabethan
plays with Italian settings.

The early tragedies Appius and Virginia, a
Tragedy, by John Webster, and The Tragedy
of Tancred and Gismund, by Robert Wilmot,
were taken from Painter’s book, and it was
also the source for Shakespeare’s Timon of
Athens and All’s Well That Ends Well (and
probably for details in Romeo and Juliet and
The Rape of Lucrece), for Beaumont and
Fletcher’s Triumph of Death, and for James
Shirley’s Loves Crueltie.

painting, a form of aesthetic expression in
which designs—representational, imaginative,
or abstract—are created in two dimensions by
the application of pigments or other coloured
media to a flat surface. The elements of de-
sign are line, form, colour, tone, and texture,
and they may be combined in an infinite
variety of ways. Painting may be done for
ceremonial, devotional, decorative, rhetorical,
or other motives. The range of possible media
includes oil paints, watercolours, pastels, lac-
quer, sand, and light itself.

Painting is treated in a number of articles
in the MACROPAEDIA. For general treatments
of painting, its history and place among the
arts, see Aesthetics; Arts, Classification of the;
Folk Arts; Painting, The Art of;, Painting, The
History of Western. For discussions of related
art forms, see Drawing; Decorative Arts and
Furnishings. For treatments of painting as
practiced by various non-European peoples,
see African Arts; American Indians; Central
Asian Arts; East Asian Arts; Egyptian Arts and
Architecture, Ancient; Islamic Arts; Oceanian
Arts; Prehistoric Peoples and Cultures; South
Asian Arts; Southeast Asian Arts.

For a description of the place of painting in
the circle of learning and for a list of both
MACROPAEDIA and MICROPAEDIA articles on
the subject, see PROPAEDIA: Part Six, Division
II.

pair production, in physics, formation or
materialization of two electrons, one negative
and the other positive (positron), from a pulse
of electromagnetic energy traveling through
matter, usually in the vicinity of an atomic
nucleus. Pair production is a direct conversion
of radiant energy to matter. It is one of the
principal ways in which high-energy gamma
rays are absorbed in matter. For pair produc-
tion to occur, the electromagnetic energy, in a
discrete quantity called a photon, must be at
least equivalent to the mass of two electrons.
The mass m of a single electron is equivalent
to 0.51 million electron volts (MeV) of energy
F as calculated from the equation formulated
by Albert Einstein, £=mc? in which c is
a constant equal to the velocity of light. To
produce two electrons, therefore, the photon
energy must be at least 1.02 MeV. Photon
energy in excess of this amount, when pair
production occurs, is converted into motion
of the electron—positron pair. If pair produc-
tion occurs in a track detector, such as a cloud
chamber, to which a magnetic field is properly
applied, the electron and the positron curve
away from the point of formation in opposite
directions in arcs of equal curvature. In this
way pair production was first detected (1933).
The positron that is formed quickly disappears
by reconversion into photons in the process of
annihilation with another electron in matter.

Internal pair production, a species of gamma
decay (g.v.), occurs when an unstable nucleus
that has at least 1.02 MeV of excess energy di-
rectly ejects an electron—positron pair created
within its own electromagnetic field without
first producing a gamma photon.

Pairti Lucht Oibre (Ireland): see Labour
Party.

Pais, El (Spanish: “The Country”), daily
newspaper published in Madrid, an indepen-
dent paper dedicated to the promotion of
democratic ideals in post-Franco Spain.

Established in 1976, it was enthusiastically
received from the start. The idea of founding
such a journal originated with the son of the
philosopher José Ortega y Gasset, and he set
up the company in 1972. The venture was
approved by the government about the time
of Franco’s death, and six months later the
first issue appeared.

El Pais set out to be a highly readable,
serious, literate national newspaper appealing
to diverse interests and schools of political
thought. It covers local, national, and interna-
tional news thoroughly and offers sections on
culture and society, sports, and business and
finance.

Pais Vasco (Spain): see Basque Country.

Paisiello, Giovanni, Paisiello also spelled
PAESIELLO (b. May 9, 1740, Taranto, King-
dom of Naples—d. June 5, 1816, Naples),

Paisiello, sculpture by P. Pierantoni,
1817; in the Palazzo dei Conservatori,
Capitoline Museum, Rome

By courtesy of Palazzo dei Conservatori, Musei
Capitolini, Rome
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Neapolitan composer of operas admired for
their robust realism and dramatic power.

Paisiello’s father, a veterinary surgeon who
intended him for the legal profession, enrolled -
him, at the age of five, at the Jesuit school in
Taranto. When his talent for singing became
obvious, he was placed in the Conservatorio
di S. Onofrio at Naples. Paisiello’s earliest ef-
forts in composition were for the church. For
the theatre of the conservatory he wrote some
intermezzi, one of which attracted so much
notice that he was invited to write two operas,
La Pupilla, for Bologna, and I/ Marchese Tuli-
pano, for Rome. His reputation established,
he settled for some years at Naples, where he
produced a series of successful operas. In 1776
Paisiello was invited by the empress Catherine
II to St. Petersburg, where he remained for
eight years.

Among the works he produced for Catherine
was Il Barbiere di Siviglia (1782; The Barber
of Seville), which some consider his master-
piece, on a libretto by Giuseppe Petrosellini,
after Beaumarchais’ comedy Le Barbier de
Seéville.

In 1784 Paisiello left Russia and, after a
brief sojourn in Vienna, where he composed
for Joseph II, entered the service of Ferdi-
nand IV of Naples. During his 15 years as
music director there, he composed several of
his best operas, including La Molinara (1788)
and Nina (1789). After many vicissitudes re-
sulting from political and dynastic changes,
he was invited to Paris in 1802 by Napoleon.
Paisiello conducted the music of the court
in the Tuileries; the Parisian public, however,
received his opera Proserpine (1803) without
enthusiasm. Disappointed at the failure of his
only opera with a French libretto, he returned
to Naples. There he was reinstated in his for-
mer appointment by Joseph Bonaparte and
Joachim Murat, but he was unable to meet
the demands for new works. The power of the
Bonaparte family was tottering, and Paisiello’s
fortunes fell with it.

Paisiello is known to have composed about
100 operas. His church music comprises about
40 masses and many smaller works. His in-
strumental music includes symphonies, a harp
concerto, string quartets, and sonatas for harp
and for violin and cello. In the 20th century,
Il Barbiere and La Molinara were revived,
and several of his operas and piano concerti,
string quartets, and keyboard pieces were re-
published.

Paisley, large burgh, industrial centre, and
seat of Renfrew district, Strathclyde region,
Scotland, situated on the River White Cart,
a tributary of the Clyde. Paisley developed as
a village clustered around a Cluniac abbey
founded in 1163. The original abbey was
burned down in 1307, and the present build-
ing dates from the 15th century.

By the early 18th century, Paisley had de-
veloped into a manufacturing centre for the
hand-loom weaving of linen. At the end of
the century the new town was laid out over
much of the ground that once belonged to the
abbey. Paisley became famous for its Paisley
shawls in silk and cotton and later in wool
that were copies of the Asian shawls sent
back by soldiers serving in India. A priceless
collection is on exhibit in the Paisley mu-
seum. Later, the manufacture of linen thread
gave way to that of cotton, and Paisley grew
rapidly. The town’s modern industry includes
chemical and dye production; engineering,
shipbuilding, and food-processing industries;
and textile and thread manufacturing. A gov-
ernment-sponsored industrial estate, opened
in 1937, contains more than 150 factories.
Paisley has many fine buildings, including the
town hall, public library and museum, the
Coats Observatory, the Thomas Coats Memo-
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rial Church, and a modern College of Tech-
nology. Pop. (1981) 84,593.

paisley, textile pattern characterized by
colourful, curved abstract figures; it is named
for the shawls manufactured at the town of
Paisley, Scot. When, c. 1800, patterned shawls
made from the soft fleece of the Kashmir goat
began to be imported to Britain from India,

Paisley shawl, English, 19th century; in
the Victoria and Albert Museum, London

By courtesy of the Victoria and Albert Museum, London;
photograph, A.C. Cooper

machine-woven wool equivalents were made
at Paisley to supply the insatiable demand
that had been created for “cashmere” shawls.
Paisley shawls, in fine wool and sober colour-
ing, were beautiful in their own right. Their
rich, abstract, curvilinear patterns, modified
from their Kashmir counterparts and deriving
ultimately from Mughal art, have continued
to be widely adopted in modern textiles, es-
pecially for clothing. A motif resembling an
enlarged comma (well-known in Mughal dec-
orative art) is the one by which most people
recognize a paisley pattern.

Paisley, Ian (Richard Kyle) (b. April 6,
1926, Armagh, County Armagh, N.Ire.), mil-
itant Protestant leader in the sectarian strife
that divided Northern Ireland from the 1960s.

Son of a Baptist minister who broke away
from his Armagh congregation and established
his own church in Ballymena, County Antrim,
Paisley likewise became a maverick church-
man. After studying at schools of the Re-
formed Presbyterian Church in South Wales
and Ireland, he was ordained in 1946. In 1951
he and his followers formed a new sect, the
Free Presbyterian Church of Ulster, which,
in two decades, expanded rapidly, establishing
some 30 churches and acquiring about 20,000
members and perhaps 200,000 sympathizers
in Northern Ireland.

From the 1960s to the 1980s Paisley be-
came the voice of extreme Protestant opinion,
leading demonstrations and rallies throughout
Northern Ireland. He was repeatedly sentenced
to imprisonment for unlawful assembly, once
(in 1966) for leading a march through a Ro-
man Catholic area of Belfast. Repeatedly he
attacked the government ministers in London

for conferring with the ministers in Dublin, ar-
guing vitriolically that the British were siding
with the Roman Catholic hierarchy against
Ulster. He also sought to demonstrate in
Rome and Geneva against the papacy and
ecumenism.

In 1970 he was elected to a seat in the
British House of Commons, and in 1979 he
was elected to the European Parliament. He
co-founded the Democratic Unionist Party in
1972 and organized a parliamentary group of
Protestant fighters called the Third Force.

Paiute, also spelled PIUTE, two distinct Amer-
ican Indian groups that speak languages of the
Numic (formerly called Plateau Shoshonean)
group of the Uto-Aztecan family. The South-
ern Paiute, who speak Ute, at one time oc-
cupied southern Utah, northwestern Arizona,
southern Nevada, and southeastern Califor-
nia, the last group being known as Cheme-
huevi. The Spaniards who traversed some of
the Paiute territories in the 16th and 17th
centuries left them undisturbed. Although en-
croached upon and directed into reservations
by the U.S. government in the 19th century,
the Southern Paiute had comparatively little
friction with whites; and many stayed scat-
tered in the territories, working on the ranches
of whites or remaining on the fringes of white
settlements.

The Northern Paiute (called Paviotso in
Nevada) are related to the Mono (g.v.) of Cal-
ifornia; they have been known derogatorily
as Diggers, and occupied east central Califor-
nia, western Nevada, and eastern Oregon. An
offshoot, the Bannock (g.v.), lived with the
Shoshoni in southern Idaho, where they were
buffalo hunters. After 1840, with the rush of
European prospectors and farmers and the
consequent despoiling of their already meagre
supply of food plants, the Northern Paiute
acquired guns and horses and fought at inter-
vals with the whites until 1874, when the last
Paiute lands were appropriated by the U.S.
government.

The Northern and Southern Paiute were tra-
ditionally food collectors who subsisted pri-
marily on seed, pine nuts, and small game,
although many Southern Paiute planted small
gardens. They occupied temporary brush shel-
ters, wore little or no clothing except rabbit-
skin blankets, and made a variety of baskets
for gathering and cooking food. Families were
affiliated through intermarriage; but there were
no formal bands or territorial organizations,
except in the more fertile areas such as the
Owens Valley in California. Little of the old
customs survive, except for shamanism. In the

Paiute woman weaving a basket, 1873

By courtesy of the Smithsonian Institution, Washington, D.C., Bureau of
American Ethnology

late 20th century the Northern and Southern
Paiute numbered about 4,000, living largely
near or on reservations.

pajamas, also spelled PYJAMAS, loose,
lightweight trousers worn in the East, or a
loose two-piece suit of silk, cotton, or syn-
thetic material worn for sleeping or lounging.

They were introduced in England as loung-
ing attire in the 17th century but soon went
out of fashion. About 1870 they reappeared in

Man wearing pajamas, illustration from
the Catalogue of Welch Margetson,
English, 1910

By courtesy of Welch Margetson

the Western world as sleeping attire for men,
after returning British colonials brought back
with them the pajamas worn by Hindus. At
the beginning of the 20th century, pajamas
were introduced as women’s sleepwear and in
about 1920 as at-home evening wear.

Pajjusana (religious festival): see Paryusana.

Pajon, Claude (b. 1626, Romorantin, near
Blois, Fr.—d. Sept. 27, 1685, Orléans), French
Protestant theologian who was influential dur-
ing the later Reformation.

Pajon studied at Saumur and became a pas-
tor at Machenoir. He was made a professor of
theology at Saumur in 1666, but had to resign
in 1668 after controversy arose over his views.
Though he repeatedly declared his allegiance
to orthodox Reformed views as set forth by
the Synod of Dort (1618-19), Pajon’s teaching
that sins were caused by ignorance led some
of his colleagues to question his orthodoxy.

In 1668 Pajon became a pastor at Oriéans.
There again he was the subject of controversy;
he was accused of Pelagianism and Arminian-
ism and was examined on his views in 1676
by the Reformed theologian Jean Claude. The
outcome was unsatisfactory to the authorities,
who took measures against theological candi-
dates who echoed Pajon’s views. He did not
set forth his tenets in a systematic treatise
but in his correspondence and lectures. He
held that the spirit of God operated through
human reason, which will accept the Word if
circumstances are propitious, a view that was
in conflict with the Calvinist doctrine of sal-
vation by grace alone.

Pajou, Augustin (b. Sept. 19, 1730, Paris—
d. May 8, 1809, Paris), French sculptor and
decorator known mainly for his portrait busts
of figures, such as his patroness, Madame du
Barry (Louvre, Paris), and for directing the
decoration of the Versailles opera house.
Pajou, a student of the sculptor Jean-Bap-
tiste Lemoyne, won the Prix de Rome (1748)
and spent a dozen years in Italy. He was
elected to the Paris Academy in 1760. He
executed bas-reliefs and small decorative fig-



“Psyche Abandoned,” marble sculpture by Augustin
Pajou, 1791; in the Louvre, Paris
Giraudon—Art Resource/EB Inc.

ures in bronze, silver, and marble and later
did work on the court of the Palais Royal,
Paris, and the cathedral at Orléans. A direc-
tive from King Louis XVI for the creation of
statues honouring great Frenchmen led him
to do many busts, including those of such per-
sons as Georges Buffon, René Descartes, and
J.-B. Bossuet. Appointed keeper of the king’s
antiquities (1777), he was commissioned to
complete the Fontaine des Innocents, Paris,
in the manner of Jean Goujon. Pajou’s “Psy-
che Abandoned” (1791) offers an example of
his graciously seductive style. It is one of the
few creations in which he restrained his usual
decorativeness in favour of classical purity.

Consult
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Pakaraima Mountains (South America): see
Pacaraima Mountains.

Pakhto language: see Pashto language.
Pakhtun (people): see Pashtun.

Pakistan, officially ISLAMIC REPUBLIC OF
PAKISTAN, Urdu ISLAM-1 JAMHORIYA-E PA-
KISTAN, Asia’s seventh largest country, occu-
pying the northwestern portion of the Indian
subcontinent. It covers an area of 307,374
square miles (796,095 square km), excluding

Pakistan

the Pakistani-held part of Jammu and Kash-
mir in the northeast. The capital is Islamabad.
The country extends for more than 990 miles
(1,600 km) from south to north and for about
550 miles (880 km) from west to east. It is
bounded to the west by Iran, to the north

by Afghanistan, to the northeast by China, to
the east and southeast by India, and to the
south by the Arabian Sea. The population in
1990, including Afghan refugees and residents
of Pakistani-occupied Jammu and Kashmir,
was estimated to be 122,666,000.

A brief treatment of Pakistan follows. For
full treatment, see MACROPAEDIA: Pakistan.

For current history and for statistics on so-
ciety and economy, see BRITANNICA WORLD
DATA ANNUAL.

The land. Pakistan can be divided physio-
graphically into four regions: the great high-
lands, the Baluchistan Plateau, the Indus
Plain, and the desert areas. The Himalayan
and Trans-Himalayan mountain ranges (the
Karakoram and the Pamirs), rising to an aver-
age elevation of more than 20,000 feet (6,000
m) and including some of the world’s highest
peaks, such as K2 (28,251 feet [8,611 m])
and Nanga Parbat (26,660 feet [8,126 m]),
make up the great highlands, which occupy
the northernmost portion of the country. The
Baluchistan Plateau, a broken highland re-
gion about 1,000 feet (300 m) in elevation
with many ridges crossing it from northeast
to southwest, occupies the western and south-
western sectors. of the country. The Indus
Plain, the most prosperous agricultural region
of Pakistan, covers an area of 200,000 square
miles (520,000 square km) in the east and
extends for 650 to 700 miles (1,000 to 1,100
km) from the rim of the Potwar Plateau in
northern Pakistan southward to the Arabian
Sea. In the southeast are the desert areas,
from north to south, the Thal, the Cholistan,
and the Thar, all three northward or westward
extensions of the Thar Desert of western In-
dia. The southwestward-flowing Indus is the
principal river; its major tributaries are the
Chenab, Jhelum, Ravi, and Sutlej. Most of
the country has little seismic activity, but the
Quetta region and northern Pakistan are sub-
ject to severe earthquakes.

The climate is continental and is charac-
terized by extreme variations of temperature.
January (winter) temperatures range from 57°
F (14° C) in the Indus Plain to 68° F (20° C)
along the coast and to 4° F (—20° C) in the
high mountains (above 15,000 feet [460 m]).
July (summer) temperatures range from 32°
F (0° C) in the high mountains to 84° F (29°
C) along the coast and to 95° F (35° C) in the
southeastern deserts. The southwest monsoon
(July-October) provides rainfall of about 6 to
8 inches (150 to 200 mm) on the coast, 15
inches (380 mm) in the river valleys, and 40
inches (1,000 mm) or more in the mountain-
ous northern areas. Rainfall varies from year
to year, and successive periods of flooding and
drought are not uncommon.

Pakistan’s natural vegetation, except for
forested mountain slopes, is largely limited
to tough grasses, dry bushes, and scrub trees,
though some riverine forests occur along the
lower Indus River. Wildlife abounds in the
northern mountains and includes brown bear,
black Himalayan bear, leopard, and several
species of wild sheep.

Pakistan has known deposits of coal, iron
ore, chromite, gypsum, copper, rock salt, mar-
ble, and other mineral resources that remain
largely unexploited. Natural gas is by far the
most valuable resource, with proven reserves
accounting for about 0.5 percent of the world’s
total.

The people. Pakistan’s population is a com-
plex mixture of indigenous peoples. The pop-
ulation’s racial characteristics have been af-
fected by successive waves of Aryans, Persians,
Greeks, Pashtuns (Pathans), and Mughals
coming from the northwest. Arabs have also
left their mark on the population. Each of
Pakistan’s languages has a strong regional fo-
cus, and no single language can be said to
be common to the whole population. The
predominant linguistic group in Pakistan is
Punjabi (almost one-half of the population);
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others include Pashto (one-eighth), Sindhi
(one-eighth), Saraiki (one-tenth), Urdu, and
Baluchi. In addition, there are refugees from
Afghanistan and Iran in Pakistan. Urdu is - the
language used by most educated Punjabis and
is the nation’s official language. Almost all of
the population is Muslim; Hindus and Chris-
tians make up small minority groups.

Birth and death rates are high, and measures
have been taken to reduce them. By encourag-
ing female employment and family planning,
the government attempted, though unsuccess-
fully, to lower fertility levels. Almost one-half
of the population is less than 15 years of age.
The population is concentrated in the fertile
Indus River valley and along that river’s major
tributaries in the northeastern and northern
portions of the country. By contrast, western
and southwestern Pakistan are sparsely inhab-
ited. Although only one-third of the nation’s
population is urban, the influx of rural mi-
grants to Pakistan’s few and crowded cities
causes housing shortages and slums and over-
burdens transportation. Karachi is the coun-
try’s largest city. Hyderabad, Multan, Lahore,
Rawalpindi, and Faisalabad are other major
cities.

The economy. Pakistan has a developing
mixed economy that is largely based on agri-
culture, light industries, and services. Many of
the nation’s heavy industries were nationalized
in the early 1970s and have been undermined
by poor management. Banks were national-
ized in 1974. Although the gross national
product (GNP) is increasing more rapidly than
the population, the GNP per capita is among
the lowest in Asia.

Agriculture accounts for approximately one-
fifth of the GNP and employs more than
one-half of the work force. Agricultural out-
put has been kept low by the prevalence of
sharecroppers who have little incentive to in-
crease production; land reform and progres-
sive taxes have been introduced in an attempt
to reduce the number of sharecroppers. One-
fourth of the total land area is arable, and
most of the arable land is under irrigation.
Irrigation, however, is inefficiently allocated.
Dramatic increases in wheat production were
made possible in the 1960s and ’70s by the
use of improved strains. These increases en-
abled Pakistan to become agriculturally self-
sufficient, though there are occasional short-
ages of staples.

Wheat is the chief staple, and sugarcane is
widely grown. Cotton and rice are major ex-
port crops. The number of livestock per per-
son is high, but the production of meat and
milk remains low because of inadequate feed
and poor management. Goats and sheep are
the most numerous animals, followed by cat-
tle, buffalo, and camels.

Forests cover less than 4 percent of the total
land area, and most of the wood removed an-
nually is used for fuel. Fishing, mostly in the
Indian Ocean, is an important industry.

Mining, which is largely controlled by the
government, accounts for about 2 percent of
the GNP, and large quantities of petroleum,
iron, and steel must be imported. Coal and
iron ore, both of which are mostly low-
grade, some petroleum, and substantial quan-
tities of natural gas are extracted. Limestone,
chromite, and gypsum are widely mined.

Manufacturing accounts for approximately
one-sixth of the GNP and employs one-eighth
of the work force. Textiles, particularly cot-
ton textiles, are the chief manufacture and
are a leading export. Small-scale industries are
generally more productive than the heavy in-
dustries controlled by the government. Trade
and commerce employ about one-sixth of the
work force.

Pakistan’s major exports of raw cotton, cot-
ton yarn, cotton fabrics, rice, leather, and
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woolen carpets are imported by Japan, the
United States, West Germany, the United
Kingdom, and Italy. Imports, mainly from
these same countries, include nonelectric ma-
chinery, mineral oils, chemicals, transport
equipment, and edible oils.

About half of Pakistan’s electricity is gener-
ated by hydroelectric power plants. Most of
the remainder is produced by fossil fuels, with
a small portion from nuclear power.

Underemployment is widespread. Emigra-
tion has depleted the skilled work force, and
there is a shortage of technicians, engineers,
doctors, and various craftsmen. Remittances
from Pakistanis working abroad are a major
source of foreign exchange.

Budgetary revenue is derived primarily from
tariffs and excise taxes. Expenditures are
directed primarily to defense, payment of
the public debt, development, grants to the
provinces, and government administration.

Government and social conditions. After
several years of military rule, full civilian gov-
ernment was restored with parliamentary elec-
tions held in 1988. Under the amended 1973
constitution, the president appoints as prime
minister the leader of that political party which
can muster a voting majority in the National
Assembly. Pakistan’s judicial system is headed
by the Supreme Court, and each province has
a high court. The Federal Shariat Court, a
court of Islamic law (Shari‘ah), was set up in
the 1980s.

Pakistan’s social-welfare services are limited.
Health facilities and medical personnel are
scarce and often inaccessible, serious infec-
tious diseases are widespread, and diet is often
deficient.

Only about one-fourth of Pakistan’s overall
population is literate, and the proportion for
women is even lower at about one-sixth. Pri-
mary education is free, but less than half of
all school-aged children are enrolled. Newspa-
pers, which have been periodically censored,
cover political news almost exclusively. Be-
cause of the extent of illiteracy, radio is the
most important communications medium;
government radio broadcasts in more than 20
languages.

Recent domestic and international emphasis
on Islamic ideology has brought about a strong
identification with Islamic culture in Pakistan.
Qawwali, a form of devotional singing, is
very popular. Public poetry recitations called
mushd'irahs are organized like musical con-
certs. Urdu, Sindhi, and Pashto poets are
regional and national heroes. Western-style
literary activity is carried on in all of the
modern languages of Pakistan, but especially
in Urdu, Baluchi, Pashto, Punjabi, Sindhi,
and English. The preeminent cultural figure
in Urdu is the 19th-20th-century poet and
philosopher Muhammad Igbal, acclaimed as
the spiritual father of modern Pakistan.

History. Early settlements in the Baluchi-
stan region of Pakistan date from about 3500
BC. By the end of the 4th millennium Bc, many
settlers had migrated eastward from Baluchi-
stan to the Indus River valley, where several
urban civilizations arose, such as the Harap-
pan. The Indus Valley Civilization ended
abruptly about 1500 Bc. During the 2nd mil-
lennium Bc, Aryan-speaking peoples migrated
into the region.

Buddhist writings of the 6th and 5th cen-
turies BC mention the state of Gandhara in the
Indus River valley. In 327 Bc Alexander the
Great entered Gandhara seeking to conquer
the extremities of the Achaemenid empire of
Persia.

Pakistan was subsequently part of the Indic
Mauryan empire during the 3rd century and
part of the 2nd century BcC and later, in the
Ist and 2nd centuries AD, part of the Indic
Kusana (Kushan) kingdom.

The Guptas ruled over northern India, in-
cluding the Indus River valley, during a pe-
riod in which Hindu culture crystallized (320-
540).

The first Muslim conquests occurred in
Baluchistan during the 8th century, and Mus-
lims were active in the region from that time.
In the 13th century Muslim power was con-
solidated into a sultanate centred on Delhi
that continued to rule most of the subconti-
nent until the early 16th century.

The Mughal dynasty controlled the subconti-
nent between 1526 and 1761. The British East
India Company ousted other colonial powers
and then subdued the Mughal state in 1757.
For a century the East India Company con-
trolled most of the subcontinent, but in 1858
the British government assumed responsibility
for the region following the 1857 mutiny of
the Indian recruits in the Bengal army. Dur-
ing the period of British colonial rule, what is
now (Muslim) Pakistan was administratively
part of (largely Hindu) India.

Early expressions of Indian nationalism crys-
tallized in the Hindu-dominated Indian Na-
tional Congress (1885) and in the All-India
Muslim League (1906).

In the decades following 1857 the Muslims
sought to cooperate with the British, but, after
World War I and the partition of the Ottoman
Empire, they began to oppose British rule.
The Muslim nationalist leader in this period
was Mohammed Ali Jinnah (1876-1949).

By 1940 the Muslim League, led by Jinnah,
endorsed the concept of the partition of British
India into separate Hindu and Muslim na-
tions (i.e., India and Pakistan). The new state
of Pakistan (a geographically discontinuous
nation composed of East Pakistan and West
Pakistan, separated from each other by Indian
territory) came into existence as a dominion
within the Commonwealth in August 1947,
with Jinnah as governor-general. The compar-
atively backward areas of Sind, Baluchistan,
and the North-West Frontier came to Pakistan
intact; the Punjab and Bengal were divided
between Pakistan and India, while Kashmir
remained disputed territory. Tension with In-
dia over Kashmir gradually increased, result-
ing in full-scale war in 1965.

In East Pakistan demands grew for Bengali
autonomy, and civil war between East and
West Pakistan erupted in 1971. Aided by an
invasion of the Indian army, East Pakistan be-
came the independent country of Bangladesh
in 1972. West Pakistan retained the name Pak-
istan. Zulfikar Ali Bhutto led Pakistan from
1971 until he was overthrown by General
Mohammad Zia-ul-Haq in a military coup
in 1977. After Zia’s death in 1988, Bhutto’s
daughter, Benazir, became prime minister af-
ter winning the parliamentary elections held
that year. She was the first woman leader of a
Muslim state in the modern era.

Pakistan, Church of, denomination inau-
gurated in Pakistan in 1970 and comprising
former Anglican, Methodist, Scottish Presby-
terian, and Lutheran churches and mission
bodies. It is the only church in the world
joining Lutherans with Anglicans, Methodists,
and Presbyterians and one of three in which
Anglicans and Methodists unite, the others
being the churches of North and South India.

Next to. the Roman Catholic church, the
Church of Pakistan is the largest Christian
body in a country that is 97 percent Muslim.
Christian missions in what is now Pakistan
originated in the 16th century, proselytizing
among Hindus, Sikhs, and Muslims. Until the
partition of India in 1947, missionary activ-
ities were concentrated on Hindu Punjabis.
Members of the church are mostly from lower
income levels, often landless farm workers.

In addition to initiating development proj-
ects, the Church of Pakistan provides teachers,
social workers, and medical personnel. Most
colleges and schools founded by this denom-

ination have been nationalized. Two theolog-
ical seminaries, two colleges, and a hospital
remain affiliated with the church. Headquar-
ters are in Sialkot, Pak.

Pakokku, town, central Myanmar (Burma),
on the Irrawaddy River below its junction
with the Chindwin. A trading centre for the
Chindwin and Yaw river valleys, the town
deals in timber and palm sugar and is the
head of downstream Chindwin navigation. It
has an airfield and a diesel-electric plant. The
model village of Kyauksauk is immediately
northwest.

The area east of Pakokku is characteristic of
Myanmar’s dry zone, with undulating gravelly
and sandy land. The Chindwin and Irrawaddy
rivers provide alluvium and are utilized for
irrigation. To the west, over the Shinmataung
and Tangyi ridges, the region is drained by
the Yaw and Myittha rivers. Peanuts (ground-
nuts), millet, and sesame are the principal
crops. In the riverine areas sugar is produced
from the toddy palm. Rice, gram, peas, beans,
tobacco, and corn (maize) are also grown, the
latter primarily for its husk, which is used
for cheroot wrappers under the name of yaw-
pet. The western forests yield teak. In the
Yaw River valley, cutch, a yellow dye, is ex-
tracted from a type of small acacia tree. The
Yenangyat oil field is to the south of the town.
Nearby riverine towns include Gangaw and
Tilin on the Myittha and Pauk and Seikpyu
on the Yaw. The inhabitants are mainly Bur-
man. Pop. (latest est.) 33,138.

Pakxé, also spelled PAKSE, town, in the south-
ern panhandle of Laos at the confluence of
the Xédon and Mekong rivers. Before 1966
Pakxé functioned as the chief port of en-
try of Laos. East of Pakxé begins the rolling
Bolovens Plateau, nearly 3,300 feet (i,000
m) high, for whose products—teak, tea, cin-
chona, kapok, and cardamom—Pakxé is the
distributing centre. The town’s industries in-
clude several sawmills, manufacture of bricks
and tiles, and an ice plant; there is also an
agricultural experimental station, a criminal
court of appeals, and a secondary school. In
1970 the Selabam Dam of the Mekong River
Valley Plan opened on the lower Xédon, pro-
viding electricity for Pakxé and irrigation for
the surrounding region. Pakxé is linked by
road to the Thailand border and to Kam-
puchea (Cambodia). Pop. (1985) 47,000.

Pala DYNASTY, ruling dynasty-in Bihar and
Bengal, India, from the 8th to the 12th cen-
tury. Its founder, Gopala, was a local chieftain
who rose to power in the mid-8th century
during a period of anarchy. His successor,
Dharmapala (reigned c. 770-810), greatly ex-
panded the kingdom and for a while was in
control of Kannauj. Pala power was main-
tained under Devapala (reigned c. 810-850),
who carried out raids in the north, the Deccan,
and the peninsula; but thereafter the dynasty
declined in power, and Mahendrapala, the
Gurjara-Pratihara emperor of Kannauj in the
late 9th and early 10th centuries, penetrated
as far as northern Bengal. Pala strength was
restored by Mahipala I (reigned c¢. 988-1038),
whose influence reached as far as Varanasi
(Benares), but on his death the kingdom again
weakened.

Ramapala (reigned c¢. 1077-1120), the last
important Pala king, did much to strengthen
the dynasty in Bengal and expanded its power
in Assam and Orissa; he is the hero of a
Sanskrit historical poem, the Ramacarita of
Sandhyakara. On his death, however, the dy-
nasty was virtually eclipsed by the rising power
of the Senas, although Pala kings continued
to rule in southern Bihar for 40 years. The
main capital of the Palas appears to have been
Mudgagiri (Monghyr) in eastern Bihar.

The Palas were supporters of Buddhism, and
it was through missionaries from their king-
dom that Buddhism was finally established



in Tibet. Under Pala patronage a distinctive
school of art arose, of which many notewor-
thy sculptures in stone and metal survive.

Pala painting: see Eastern Indian painting.
Palabora (South Africa): see Phalaborwa.

palace, royal residence, and sometimes a seat
of government or religious centre. The word
is derived from the Palatine Hill in Rome,
where the Roman emperors built ‘their resi-
dences. As a building it should be differenti-
ated from a castle, which was originally any
fortified dwelling.

(Top) The apadana, or audience hall, of the palace
of Darius (built 528-450 Bc) at Persepolis, used as
a public gathering area; (bottom) the Winter Palace
(built 1754-62, reconstructed in 1839), Leningrad,
former principal residence of the tsars of Russia

(Top) Adapted from F. Krefter, Persepolis Rekonstruktionen (1971), G.
Mann Verlag, Berlin

Later, the ornate homes of the nobility of
all ranks in England, France, and Spain came
to be known as palaces (as did the residence
of the exiled popes in Avignon), and even-
tually the name was applied to a number of
large and imposing buildings, both public and
private. In the United States, for example,
there are colonial governor’s palaces located in
Williamsburg, Va.; Santa Fe, N.M.; and San
Antonio, Texas. Because of its colonial con-
notations the name Presidential Palace was
rejected in favour of Executive Mansion for
the White House. Also, France has the so-
called Palaces of Justice.

Palaces, because of the power of the patron
and the money and labour available for their
construction, often represented the epitome
(or in some cases, extreme examples) of the

architectural and social values of the culture
and age in which they were built. For this
reason, they are of prime interest to archaeol-
ogists.

The earliest-known palaces are those built in
Thebes by King Thutmose III (reigned 1504—
1450 Bc) and by Amenhotep III (reigned 1417-
1379 Bc) of Egypt. Excavations of Amen-
hotep’s palace reveal a rectangular outer wall
enclosing a labyrinth of small, dark rooms
and courtyards, a pattern broadly repeated
in Eastern palaces of later ages. In Assyria,
for instance, much larger palaces were built
at Nimrad, at Nineveh, and at Khorsabad,
where the palace of Sargon II (reigned 721-
705 BC) extended over more than 23 acres (9
hectares), built on a platform within two sets
of city walls and containing two huge cen-
tral courts and a disorganized mass of smaller
courtyards and rooms.

The architects of ancient Babylon achieved
greater symmetry, using hallways and repeated
groupings of rooms. In the 6th, 5th, and 4th
centuries BC, vast Persian palaces were built at
Susa and at Persepolis, where the residences of
three kings (Darius I, Xerxes I, and Artaxerxes
III) perch on three low platforms raised upon
a main platform that was within the city walls.
Minoan palaces on Crete at Phaestus, Knos-
sos (where one staircase rose three stories),
and elsewhere achieved even greater grandeur.
It was in Rome and the eastern Roman em-
pire, however, that palaces in the sense of
centres of power reached their peak. More
than 1,000,000 square feet (90,000 square m)
of the Palatine Hill were devoted to palaces
built .by emperors between AD 3 and 212. At
Constantinople the Sacred Palace is a con-
glomeration of Byzantine churches, schools,
and residences that covers an area of 400,000
square yards (334,000 square m).

More recent Eastern palaces, such as those in
the Forbidden City of China and the Imperial
palaces of Japan, also consist of a series of
buildings (in these cases, low pavilions mostly
of highly decorated wood construction) within
vast walled gardens.

In the New World, palaces tended to be less
complex, such as the Mayan governor’s palace
at Uxmal (c. AD 900) and the Zapotec palace
at Mitla (c. Ap 1000), which were one-storied
carved structures with many rooms. As in the
East, though, these palaces were the centres
of government as well as the residences of the
culture’s leaders.

In western Europe after the Middle Ages
(when palace building declined in favour of
castle construction), palaces tended to be sin-
gle buildings, ornately designed and decorated
in the style of the era, and often but not
always set in richly landscaped gardens. In
Renaissance Italy every prince had his royal
palazzo, such as the Pitti Palace (begun 1458)
in Florence and the many splendid palaces
lining the Grand Canal in Venice. France built
royal palais throughout the country (notably
the Louvre [begun 1546] and Versailles [be-
gun 1661]), and Spanish palacios include El
Escorial (1559-84) outside Madrid and the Al-
hambra (1238-1358) in Granada. The British
have three royal palaces—Buckingham, St.
James’s, and Whitehall—all of which are to-
day symbols and residences rather than true
seats of government.

palace, mayor of the: see mayor of the
palace.

Palace Chapel: see Palatine Chapel.

Palace Museum, also called IMPERIAL
PALACE MUSEUM, Chinese (Wade-Giles ro-
manization) KU-KUNG PO-WU YUAN, Pinyin
GUGONG BOWUYUAN (“Ancient Palace Mu-
seum”), in Peking, museum housed in the
main buildings of the former Imperial Palaces.
The museum displays valuable objects from
Chinese history.

The palace itself consists of many separate
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halls and courtyards. The outer buildings of
the palace became a museum in 1914, al-
though the Imperial family lived in the private
apartments until 1924. Many of the halls sur-
rounding the museum are presented as they
would have appeared in dynastic times. The
main buildings of the museum include the
Hall of the Preservation of Harmony, which
displays a fine collection of works of art, many
from the imperial treasures. Among the more
impressive works is a 47-foot- (14-metre-) long
Yiian fresco that was taken from the Xinghua
(Hsing-hua) Temple. A large number of clocks
and clockwork figures are displayed in the
gallery behind the Palace of Earthly Tranquil-
lity. Other areas of the palace contain displays
of bronzes, sculptures, pottery and porcelain,
jade, and silks. Some of the treasures are ex-
hibited in the northeast corner of the palace,
known as the Palace of Peace and Longevity.
These include priceless objects of precious
metals and jewels and some examples of the
3,000 pieces that formed the imperial table-
ware.

Palace Museum of Venice, Italian MUSEO
DEL PALAZZO DI VENEZIA, in Rome, museum
occupying part of the papal apartment of the
first great Renaissance palace of Rome. Dat-
ing from the middle of the 15th century, the
palace was built for Cardinal Pietro Barbo,
later Pope Paul II. Displayed are fine me-
dieval and Renaissance sculptures and a series
of 15th-century carved and inlayed cassoni,
or chests. Paintings include works attributed
to Giovanni Bellini, Giorgione, Taddeo Zuc-
cari, Benozzo Gozzoli, and other Renaissance
masters. Sculptures by Andrea Sansovino,
Alessandro Vittoria, Alessandro Algardi, Pom-
peo Leoni, and Giambologna as well as fine
examples of 17th-century Chinese porcelain
and tapestries and maiolica are also in the col-
lection; it includes many examples of minor
decorative arts as well.

Consult
the
INDEX

first

Palacio Valdés, Armando (b. Oct. 4, 1853,
Entralgo, Spain—d. Feb. 3, 1938, Madrid),
one of the most popular 19th-century Spanish
novelists, distinguished by his optimism, his
charming heroines, his realism, and his quali-
ties of moderation and simplicity.

After studying law at the University of
Madrid, he began his literary career as a critic
but soon turned to the novel. His novels are
largely autobiographical, particularly Riverita
(1886), Maximina (1887), and La novela de
un novelista (1921; “The Novel of a Nov-
elist”). He had an early interest in science,
and his work reveals a temporary phase of
Naturalism, notably La espuma (1890; The
Froth) and La fe (1892; Faith). Marta y
Maria (1883), with its biblical Martha and
Mary theme, is his most profound work. Lo-
cal colour of Asturias, his native province,

.abounds in Marta y Maria, as it does in his

other Asturian novels, José (1885), a realistic
picture of seafaring life, and La aldea perdida
(1903; “The Lost Village™), on the destruction
of rural life by civilization. His occasionally
excessive sentimentality is mitigated by sin-
cerity and humour.

Palacky, FrantiSek (b. June 14, 1798, Hod-
slavice, Moravia, Austrian Empire [now in
Czechoslovakia]—d. May 26, 1876, Prague),
the founder of modern Czech historiography
and a leading figure in the political life of
19th-century Bohemia.

He early came into contact with the resur-
gence of national feeling that had begun to
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influence Czech and Slovak intellectuals. His
early writings were concerned with aesthetics.
In 1823 he settled in Prague, where he was
enabled by noble patronage and by an ad-
vantageous marriage to devote himself to his
scholarly and patriotic interests. In 1827 he
became editor of the journal of the Bohemian
museum, in which he published articles on
aesthetics and on the Czech language (arguing
against any far-reaching changes).

In 1832 he began his magnum opus, a his-
tory of the Czech nation in Bohemia and
Moravia to 1526. Published as Geschichte von
Bdhmen, 5 vol. (1836-67), and Déjiny ndrodu
Ceského (1848-76), the work lucidly presents
Palacky’s conception of the nature of Czech
history as “the constant contact and conflict
between the Slavs on the one hand and Rome
and the Germans on the other.” Thus the
Hussite period became the central episode of
Czech history, epitomizing the national and
the religious struggle.

As a politician, Palacky supported the Aus-
tro-Slavic conception of a federal Austria,
composed of nationalities with equal rights.
He was chairman of the Prague Slavic congress
in 1848 and attended the constituent assembly
that met in Kroméfiz (Kremsier) in 1848-49.
After the failure of the revolutionary move-
ments Palacky retired from active politics un-
til 1861, when he became a deputy in the
Reichsrat.

In his Idea stdtu rakouského (1865; “Idea of
the Austrian State”), Palacky propounded a
federalism based not on nationalities but on
the historic provinces of the Habsburg em-
pire. His influence on Czech political thought
and historiography was immense. The liberal
nationalism of Tomas Masaryk and his gen-
eration owed much to Palacky.

Palade, George E(mil) (b. Nov. 19, 1912,
Iasi, Rom.), Romanian-born American cell
biologist who developed tissue-preparation
methods, advanced centrifuging techniques,
and conducted electron microscopy studies
that resulted in the discovery of several cellular
structures. With Albert Claude and Christian
de Duve he was awarded the Nobel Prize for
Physiology or Medicine in 1974.

Palade received a degree in medicine from
the University of Bucharest in 1940 and re-
mained there as a professor until after World
War II. He immigrated to the United States
in 1946 and began work at the Rockefeller
Institute in New York.

Palade performed many studies on the in-
ternal organization of such cell structures as
mitochondria, chloroplasts, the Golgi appara-
tus, and others. His most important discovery
was that microsomes, bodies formerly thought
to be fragments of mitochondria, are actually
parts of the endoplasmic reticulum (internal
cellular transport system) and have a high
ribonucleic acid (RNA) content. They were
subsequently named ribosomes. He became
a naturalized citizen of the United States in
1952 and in 1958 a professor of cytology at
Rockefeller Institute, which he left in 1972 to
direct studies in cell biology at Yale Univer-
sity Medical School.

palaeo- (combining form): see under paleo-.

Palaeologus FAMILY, Byzantine family that
became prominent in the 11th century and
the members of which married into the im-
perial houses of Comnenus, Ducas, and An-
gelus. Michael VIII Palaeologus, emperor at
Nicaea in 1259, founded the dynasty of the
Palaeologi in Constantinople in 1261. His
son Andronicus II (reigned 1282-1328) and
his grandson Michael IX (d. 1320) succeeded
Michael as co-emperors. Michael IX’s son An-
dronicus IIT (1328-41) left the throne to- his
infant son John V (1341-91), whose rule was

disputed by John VI Cantacuzenus (1347-54)
and later by his grandson, John VII (1390).
John V was succeeded, however, by his sec-
ond son, Manuel II (1391-1425). John VIII
(1425-48) was a son of Manuel II, and his
brother Constantine XI (1449-53) became the
last Byzantine emperor. Other brothers were
Demetrius and Thomas, despots of the Morea
until 1460. Thomas died at Rome in 1465;
his daughter Zoé married Ivan III of Russia.
Another branch of the family, descended from
Theodore, son of Andronicus II, held the mar-
quisate of Montferrat from 1305 to 1533.

Palaeoscincus, genus of armoured herbivo-
rous dinosaurs of the Late Cretaceous epoch
(97.5 to 66.4 million years ago). Palaeoscin-
cus, heavily protected by bony armour, was
a massive animal that may have weighed as

Palais-Royal Theatre, French THEATRE DU
PALAIS-ROYAL, Paris playhouse most noted
for 17th-century productions by Moliére.

The Palais-Royal traces its history to a small
private theatre in the residence of Cardi-
nal Richelieu. Designed by architect Jacques
Lemercier, this theatre became known by the
name of the residence, the Palais-Cardinal; it
was the first theatre in France with movable
scenery wings and a permanent proscenium
arch. It opened, with the royal court attend-
ing, with a production of Jean Desmarets’s
Mirame in 1641. Following Richelieu’s death,
the palace became royal property, and, as the
Palais-Royal, the theatre was used for courtly
entertainments. In 1660 the theatre was given
to Moliére and his troupe, who occupied
it until the dramatist-actor’s death in 1673.

Palaeoscincus, skeleton .
By courtesy of the American Museum of Natural History, New York

much as 3!~ tons and was rather clumsy in
appearance. The teeth were poorly developed,
and the brain was very small and primitive.

Palaeospondylus, genus of enigmatic fos-
sil vertebrates that were very fishlike in
appearance but of uncertain relationships.
Palaeospondylus, from the Middle Devonian
epoch (387 to 374 million years ago), has
been found in the Old Red Sandstone rocks in

Reprinted from Vertebrate Paleontology by A.S. Romer, by permission of
the University of Chicago, copyright 1933, 1945, 1966; all rights reserved

the region of Achannaras, Scot. Hundreds of
specimens are known, yet the position of this
genus in relation to other fishlike vertebrates
is still poorly understood. Palaeospondylus
was abouit 5 cm (about 2 inches) long. Unlike
most of the contemporary forms of the Mid-
dle Devonian, the skeleton of Palaeospondylus
was very well ossified, and no dermal armour
was present, a feature prominent among the
placoderms. A well-developed caudal, or tail,
fin was present.

Palaic language, ancient Indo-European lan-
guage of northwest Anatolia. Modern knowl-
edge of the language comes from 21 passages
dealing with the cult of the deity Ziparwa
that appear in the cuneiform tablets found in
the ruins of the Hittite archives at Bogazkdy
(the ancient Hattusa, in modern Turkey). In
its inflectional systems and pronoun forms, it
appears to be very close to the Hittite and
Luwian languages, with which it is placed in
the Anatolian subgroup of the Indo-European
language family.

Palaiopréveza (Greece): see Nicopolis Actia.

Jean-Baptiste Lully requisitioned the Palais-
Royal for his Royal Academy of Music, and
it became the home for his opera productions.
The theatre burned down in 1763 and was
rebuilt, only to burn again in 1781. The entire
area was then redeveloped into an amusement
area by its owner, the Duke de Chartres. It
contained a number of theatres, many called
Palais-Royal at various times. One of these,
which had opened in 1790 as the Variétés-
Amusantes, was renamed the Théatre de la Ré-
publique by the actor Frangois-Joseph Talma
and his compatriots  during the Revolution;
under Napoleon it was made the home of
the Comédie-Frangaise and became known as
the Théatre-Frangais. In 1831 a theatre at the
opposite end of the palace was renamed the
Théatre du Palais-Royal; it was dedicated to
popular comedy.

A list of the abbreviations used
in the MICROPAEDIA will be found
at the end of this volume

Palamas, Saint Gregory (b. Nov. 11/14,
1296, Constantinople [now Istanbul, Tur.]—
d. 1359, Thessalonica, Byzantine Empire [now
in Greece]; canonized 1368), Orthodox monk,
theologian, and intellectual leader of Hesy-
chasm, an ascetical method of mystical prayer
that integrates repetitive prayer formulas with
bodily postures and controlled breathing. He
was appointed bishop of Thessalonica in 1347.
In 1368 he was acclaimed a saint and was
named “Father and Doctor of the Orthodox
Church.”

Born at Constantinople of a distinguished
family with ties to the imperial court, Palamas
mastered the classical philosophies of antiquity
at the imperial university. In 1316, however,
he renounced a political career in order to be-
come a monk at Mount Athos in northeastern
Greece, the spiritual centre of Greek Ortho-



doxy. For 25 years he immersed himself in
study and reflection on the sacred Scriptures
and the writings of the Church Fathers; he
was introduced to contemplative prayer by a
spiritual master and in turn became a master
for other initiates. Raids by the Turks in about
1325 forced him to interrupt his monastic life
on Mt. Athos and to flee to Thessalonica and
Macedonia. He was ordained a priest in 1326
and later, with 10 companions, retired to a
hermitage in Macedonia.

He returned to Mt. Athos in 1331 to the
community of St. Sabas and c¢. 1335 was
chosen a religious superior (hegoumenos) of a
neighbouring convent. Because of differences
with the monks who considered his spiritual
regimen too strict, he resigned after a short
term and returned to St. Sabas.

In 1332 Palamas entered into a theological
dispute that lasted for a quarter of a century
and involved polemics with a series of Greek
and Latin Scholastic theologians and certain
rationalistic Humanists. His first adversary
was Barlaam the Calabrian, a Greek monk re-
siding in Italy who visited Constantinople and
other Orthodox monastic centres to engage
in philosophical disputation for intellectual
prestige. Expounding a mode of theological
agnosticism, Barlaam denied that any ratio-
nal concepts could express mystical prayer
and its divine-human communication even
metaphorically. Subsequently, he composed a
satirical work defaming Hesychasm by refer-
ring to its adherents as “men with their souls
in their navel” (Greek omphalopsychoi). The
image derived from the Hesychast meditative
posture of focussing the eyes on a spot below
the chest in order to heighten the mystical ex-
perience. Palamas responded to this attack by
composing his “Apology for the Holy Hesy-
chasts” (1338), also called the “Triad” because
of its division into three parts.

The “Apology” established the theological
basis for mystical experience that involves not
only the human spirit but the entire human
person, body and soul. This doctrine attempts
to articulate a prayer experience that devotees
call “the deification of the entire man,” a ref-
erence to the Hesychasts’ claim of an inner
transformation effected by a mystical illumi-
nation uniting man with God in the depths
of his spirit. Hesychast spirituality strove to
bridge the gulf between human and divine
existence. It held the necessity of an interme-
diary relationship between man’s world (im-
manence) and God’s eternity (transcendence).
Hesychast prayer aspires to attain the most
intense form of God-man communion in the
form of a vision of the “divine light,” or
“uncreated energy,” analogous to the Gospel
account of Christ’s transfiguration on Mt. Ta-
bor, as noted in the Gospel According to
Matthew 16:17 and Mark 8:9. The corporeal
disposition for this contemplative state in-
volves intense concentration and a methodical
invocation of the name of Jesus (the Hesy-
chastic “Jesus prayer”). Palamas emphasized
the nonmaterialistic nature of Hesychast spir-
ituality by explaining that the experience of
inner light was not available to all but only
to the “pure of heart” empowered by grace to
perceive it.

After a succession of public confrontations
with critical theologians and Humanists, and
a politically motivated excommunication in
1344, Palamas had his teaching systematized
in the Hagioritic Tome (“The Book of Ho-
liness”), which became the fundamental text-
book for Byzantine mysticism. The Hesychast
controversy became part of a larger Byzantine
political struggle that erupted in civil war. At
its conclusion in 1347, Palamas, with support
from the conservative, anti-Zealot party, was
appointed bishop of Thessalonica. His admin-
istrative duties, together with continued writ-
ings against his Humanist critics, occupied
him for the rest of his life.

In his fusion of Platonic and Aristotelian phi-

losophy, used as a vehicle to express his own
spiritual experience, Palamas set a definitive
standard for Orthodox theological acumen. At
the provincial Council of Constantinople in
1368, nine years after his death, he was ac-
claimed a saint and titled “Father and Doctor
of the Orthodox Church,” thus placing him
among the ranks of those who determined the
ideological shape of the Eastern Church.

(A.H.Ao0.)
BIBLIOGRAPHY. An English translation of se-
lected Hesychast texts is in Writings from the
Philokalia on Prayer of the Heart, trans. by Eu-
genie Kadloubovsky and G.E.H. Palmer (1951).
See also the critical Greek text of Palamas® works,
Zvyypauuaza, ed. by B. Bobrinsky et al. (1962- ).
Jean Meyendorff, Introduction & I'étude de Gré-
goire Palamas (1959; A Study of Gregory Palamas,
1964), is the principal biographical study in a
Western language. Basil Krivoshein, “The Ascetic
and Theological Teaching of Gregory Palamas,”
The Eastern Churches Quarterly, 3:26-33, 71-84,
138-156, 193-214 (1938), is the fullest exposition
of Palamas’ thought. For further insights consult
Irénée Hausherr, La Méthode d’oraison hésychaste
(1927); C. Kern, “Les Eléments de la théologie de
Grégoire Palamas,” Irénikon, 20:6-33, 164-193
(1947); M.J. Le Guillou, L’Esprit de 'orthodoxie
grecque et russe (1961; The Spirit of Eastern Or-
thodoxy, 1962); A.J. Philippou (ed.), The Orthodox
Ethos (1964).

Palamias, Kostis (b. Jan. 25 [Jan. 13, old
style], 1859, Patras, Greece—d. Feb. 27, 1943,
Athens), Greek poet who played an important
part in the evolution of modern Greek litera-
ture.

He was educated at Mesolongion and at
Athens. The central figure in the Demotic
movement of the 1880s, which sought to shake
off traditionalism and draw inspiration for a
new literary and artistic style from the life
and language of the people, Palamas became
the founder of the “new school of Athens,”
which condemned romantic exuberance and
reverted to a purer and more restrained type
of poetry. In 1886 Palamas published his first
collection of poems, ‘the Tragoudia tes Patri-
dos mou (“Songs of My Country”), followed
by the Iamboi kai Anapaestoi (“lambs and
Anapaests”; 1897), the Asalefie Zoe (1904;
Eng. trans. by A.E. Phoutrides, Life Immov-
able, 1904), the Dodecalogos tou Gyftou (1907,
“The Twelve Lays of the Gypsy”) and the I
Sfogera tou Vasilia (1910; “The King’s Flute”).

Palamas was the first poet to express the na-
tional sufferings and aspirations of the Greeks,
and with his lyricism, metrical variety, and
robust language he remoulded a great deal
of Greek history, mythology and philosophy,
fusing it with many Western European and
even Eastern ideas. His play, the Trisevgene
(1903; “The Thrice Noble”), has lyric rather
than dramatic merits. He also wrote short sto-
ries and his criticism raised the standard of
modern Greek literary criticism.

Palamau, district, Bihar state, northeastern
India. Its area (about 4,940 sq mi [12,800 sq
km]) consists of lower spurs of the Chota Nag-
pur plateau, drained by tributaries of the Son
River and the North Koel River. Rice, corn
(maize), and oilseeds are the major crops, and
forest products (including lac) are important.
Coal, bauxite, dolomite, and iron ore deposits
are worked. Daltonganj is the district head-
quarters. Pop. (1981) 1,917,528.

Palamcottah (India): see Palayankottai.

Palamedes, in Greek legend, the son of
Nauplius, king of Euboea, and a hero of
the Trojan War. During the siege of Troy,
Palamedes alternated with two other Greek
heroes, Odysseus and Diomedes, in leading
the army in the field, but his ability aroused
their envy. In the epic version they drowned
him while fishing or persuaded him to seek
treasure in a well, which they thereupon filled
with stones. In the tragic version Agamemnon
(king of Mycenae, or Argos), Diomedes, and
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Odysseus had an agent steal into his tent and
conceal a letter that contained money and
purported to come from King Priam of Troy.
They then accused Palamedes of treasonable
correspondence with the enemy, and he was
stoned to death.

Palamedes had a reputation for sagacity, and
the ancients attributed a number of inven-
tions to him, including the alphabet, numbers,
weights and measures, coinage, and the prac-
tice of eating at regular intervals. He is now
generally considered to be a personification
of Phoenician culture, the source of many of
these developments.

Palana, urban settlement and centre of Kor-
yak autonomous okrug (area), Kamchatka
oblast (administrative region), far eastern Rus-
sian Soviet Federated Socialist Republic, on
the western coast of Kamchatka Peninsula on
the Palana River, 5 mi (8 km) from its mouth
on the Sea of Okhotsk. The area was formed
in 1930. The settlement has a regional mu-
seum. Pop. (1974 est.) 3,300.

Palangkaraya, kotamadya (city), capital of
Kalimantan Tengah propinsi (Central Borneo
province), Borneo, Indonesia, situated to the
west of the Sungai (stream) Kahayan. It was
occupied by the Japanese during World War
II and was the principal city of Great Dayak,
an autonomous state (one of five) created
in 1945 that became part of the Republic
of Indonesia in 1950. The population con-
sists mainly of the native Dayaks together
with Chinese and Japanese settlers. Most of
the Dayaks have retained traditional animist
beliefs, although some have been converted
to Christianity. Household industries include
wood carving, plaiting, weaving, and bead-
work. Riverine transport connects the city
with Kualakurun and Banjarmasin. An air-
port links it with Sampit, Balikpapan, and
Pangkalangbuun. The Universitas Palangka
Raya (founded 1963) is located in the city.
Pop. (1980) 60,447.

Palanpur, town, administrative headquarters
of Banas Kantha district, Gujarat state, west
central India, in the lowlands between the
Aravalli Range and the Kathiawar Peninsula.
The former capital of the princely state of Pa-
lanpur, the town is now a trade and processing
centre for agricultural produce and a rail and
road junction. Palanpur is also known for its
handicrafts. Pop. (1981) 61,262.

Palar River, river in southern India, rising
near the Ponnaiyar River, southwest of Chin-
tamani, Karnataka state, and flowing 183 mi
(295 km) southeastward through Tamil Nadu
state to the Bay of Bengal, south of Madras. Its
major tributaries are the Ponnai and Cheyyar
rivers.

The flow of the Palar is irregular, with consid-
erable variations from year to year. Although
it generally does not flood, heavy rains have
caused the river to remain in flood for as long
as six months. The river has been dammed for
irrigation, especially in North Arcot and Chin-
gleput districts of Tamil Nadu. The largest
towns along its banks are Vellore, Arcot, and
Chingleput.

palas, plural paLAsY, flat-surfaced handwo-
ven floor covering from the Caucasus, Turk-
istan, or parts of Iran. In the rest of Iran,
the Balkans, and Anatolia, the name for sim-
ilar pieces is kilim. The Caucasian palas is
a slit tapestry in technique, the Shirvan vari-
ety designed without a border as a series of
transverse bands carrying bold polygonal or-
naments in vivid colouring. A Karabagh rug
may be planned with diagonal rows of highly
geometric palmette forms within a narrow
border on all sides.

A Kurdish palas might have a honeycomb
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pattern of ornamented hexagons with no real
border or a set of transverse bands much nar-
rower than those in the Shirvan palas. Turk-
men palasy, usually of Yomut workmanship,

b

Yomut palas from Russian Turkistan, about 1900; in
the H. McCoy Jones Collection
Collection of H. McCoy Jones; photograph, Bruce A. Humphrey

are brocadings of several types, the most com-
mon showing a diamond grid with a narrow
border on all sides and long aprons at both
ends. Much of the ground shows through be-
tween and around the brocaded motifs.

Palashi (India): see Plassey.

palatal, in phonetics, a consonant sound pro-
duced by raising the blade, or front, of the
tongue toward or against the hard palate just
behind the alveolar ridge (the gums). The
German ch sound in ich and the French gn
(pronounced ny) in agneau are palatal con-
sonants. English has no purely palatal conso-
nants, except for the y sound (a semivowel)
in “you.” (The sh sound in “ship” and the zh
sound represented as z in “azure” are usually
classified as palato-alveolar sounds.)

palatalization, in phonetics, the production
of consonants with the blade, or front, of the
tongue drawn up farther toward the roof of
the mouth (hard palate) than in their normal
pronunciation. Palatalized consonants in Rus-
sian are pronounced as if attempting simulta-
neously to pronounce a particular consonant
and a y sound; in English, the ny in “canyon”
approximates a palatalized sound. Palatalized
consonants may be distinguished from palatal
consonants, in which the front of the tongue
and the hard palate form the primary articu-
lation.

Palatalization also refers to the process of
sound change in which a nonpalatal conso-
nant, like k, changes to a palatal consonant,
like ch or sh; e.g., French chaine (pronounced
with an initial sh sound) developed from Latin
catena (pronounced with an initial k£ sound).

palate, in vertebrate anatomy, the roof of the
mouth, separating the oral and nasal cavities.
It consists of an anterior hard palate of bone
and, in mammals, a posterior soft palate that
has no skeletal support and terminates in a
fleshy, elongated projection called the uvula.

The hard palate, which composes two-thirds
of the total palate area, is a plate of bone
covered by a moist, durable layer of mu-
cous-membrane tissue, which secretes small
amounts of mucus. This layer forms several
ridges that help grip food while the tongue
agitates it during chewing. The hard palate
provides space for the tongue to move freely
and supplies a rigid floor to the nasal cavity
so that pressures within the mouth do not
close off the nasal passage. In many lower
vertebrates the hard palate bears teeth.

The soft palate is composed of muscle and
connective tissue, which give it both mobil-
ity and support. This palate is very flexible.
When elevated for swallowing and sucking,
it completely blocks and separates the nasal
cavity and nasal portion of the pharynx from
the mouth and the oral part of the pharynx.
While elevated, the soft palate creates a vac-
uum in the oral cavity, which keeps food out
of the respiratory tract.

The first well-developed palates are found
in the reptiles, although only in the form of
a hard partition. Palates similar to those in
humans occur only in birds and some mam-
mals. In a few whales the mucous membrane
forms toughened plates known as baleen, or
whalebone.

In the human abnormality of cleft palate, the
separation between the nose and mouth is in-
complete, allowing food to enter the nose and
interfering with speech. This condition can be
corrected surgically.

Palatinate, German praLz, in German his-
tory, the lands of the count palatine, a title
held by a leading secular prince of the Holy
Roman Empire. Geographically, the Palati-
nate was divided between two small territorial
clusters: the Rhenish, or Lower, Palatinate and
the Upper Palatinate. The Rhenish Palatinate
included lands on both sides of the middle
Rhine River between its Main and Neckar
tributaries. Its capital until the 18th century
was Heidelberg. The Upper Palatinate was lo-
cated in northern Bavaria, on both sides of
the Naab River as it flows south toward the
Danube, and extended eastward to the Bo-
hemian forest. The boundaries of the Palati-
nate varied with the political and dynastic
fortunes of the counts palatine.

In early medieval Germany, counts palatine
served as stewards of royal territories in the
absence of the Holy Roman emperors. In the
12th century the lands of the counts palatine
of Lotharingia (Lorraine) were formed into
the separate territory of the (Rhenish) Palati-
nate. In 1214 the Holy Roman emperor Fred-
erick II granted these lands to Louis I, Duke
of Bavaria, of the house of Wittelsbach. This
ancient Bavarian dynasty, in one or another
of its branches, was to rule the Palatinate
through its subsequent history. In 1329, in an
internal dynastic settlement, the North Mark
of Bavaria was detached from the Bavarian
Wittelsbachs and given to the branch of the
family which also held the Rhenish territories.
The North Mark thereafter was known as the
Upper Palatinate. In the 14th and 15th cen-
turies, the counts palatine brought firm rule
and prosperity to their lands. They fought for
the rights of the German princes against the
universalist ambitions of popes and emperors.
They won the right to participate in the elec-
tion of the emperor, a right confirmed by the
Golden Bull of 1356, which made the elector
palatine the chief secular prince of the Holy
Roman Empire.

The Palatinate remained Roman Catholic
during the early Reformation but adopted
Calvinism in the 1560s under Elector Fred-
erick III. The Palatinate became the bulwark
of the Protestant cause in Germany. Elector
Frederick IV became the head of the Protes-
tant military alliance known as the Protestant
Union in 1608. His son Frederick V’s accep-
tance of the Bohemian crown in 1619 con-

tributed to the beginning of the Thirty Years’
War, a war that proved disastrous to the
Palatinate. Frederick V was driven from Bo-
hemia in 1620 and, in 1623, was deprived of
his German lands and electoral dignity, which
were given to Bavaria. Catholic troops dev-
astated the Rhenish Palatinate. The Peace of
Westphalia (1648) restored the Rhenish lands,
as well as a new electoral dignity, to Freder-
ick’s son Charles Louis. The Upper Palatinate,
however, remained with Bavaria thereafter.

During the War of the Grand Alliance
(1689-97), the troops of the French monarch
Louis XIV ravaged the Rhenish Palatinate,
causing many Germans to emigrate. Many
of the early German settlers of America (the
Pennsylvania Dutch) were refugees from the
Palatinate. During the French Revolutionary
and Napoleonic wars the Palatinate’s lands on
the west bank of the Rhine were incorporated
into France, while its eastern lands were di-
vided largely between neighbouring Baden and
Hesse. After the defeat of Napoleon (1814-
15), the Congress of Vienna gave the east-
bank lands to Bavaria. These lands, together
with some surrounding territories, again took
the name of Palatinate in 1838. French troops
temporarily occupied the Rhineland territo-
ries after Germany’s defeat in World War I.

After World War II, parts of the Rhenish
territories were incorporated into the newly
constituted federal Land (state) of Rheinland-
Pfalz (Rhineland-Palatinate) in (then West)
Germany. See Rheinland-Pfalz.

palatine, any of diverse officials found in nu-
merous countries of medieval and early mod-
ern Europe. Originally the term was applied
to the chamberlains and troops guarding the
palace of the Roman emperor. In Constan-
tine’s time (early 4th century), the designation
was also used for the senior field force of the
army that might accompany the emperor on
his campaigns.

During the early European Middle Ages
the term palatine applied to various officials
among the Germanic peoples. The most im-
portant of these was the count palatine, who
in Merovingian and Carolingian times (5th
through 10th century) was an official of the
sovereign’s household, in particular of his
court of law. The count palatine was the of-
ficial representative at court proceedings such
as oath takings or judicial sentences and was
in charge of the records of such proceedings.
At first he examined cases in the king’s court
and was authorized to carry out the decisions;
later he had his own court in which he was al-
lowed certain discretion in making decisions.
In addition to his judicial responsibilities, the
count palatine had administrative functions
dealing with the king’s household.

Under the German kings of the Saxon and
Salian dynasties (919-1125), the function of
the counts palatine corresponded to those of
the Carolingian missi dominici, who were rep-
resentatives of the king in the provinces, re-
sponsible for the administration of the royal
domain and for the disposition of justice in
certain duchies, such as Saxony and Bavaria,
and, in particular, Lotharingia (Lorraine).
When other palatine rights were absorbed by
ducal dynasties, local families, or, in Italy, by
bishops, with little of the authority retained,
the count palatine of Lotharingia, whose of-
fice had been attached to the royal palace
at Aachen from the 10th century onward,
became the real successor to the Carolin-
gian count palatine. From his office grew the
Countship Palatine of the Rhine, or simply
the Palatinate, which, from the time of the
emperor Frederick I Barbarossa (d. 1190),
became a great territorial power. The term
palatine recurs in the 14th century, when the
emperor Charles IV instituted a court body
of household counts palatine, but they had
only voluntary jurisdiction and some hon-
orific functions.



In England the term palatinate, or county
palatine, was applied in the Middle Ages to
counties the lords of which, whether lay or
ecclesiastical, exercised powers normally re-
served to the crown. Likewise, there were pala-
tine provinces among the English colonies in
North America: Lord Baltimore was granted
palatine rights in Maryland in 1632, as were
the proprietors of Carolina in 1663.

The word palatinus and its derivatives also
translate the titles of certain great functionar-
ies in eastern Europe, such as the Polish wo-
Jjewoda, a military governor of a province.

Palatine Chapel, also called PALACE CHAPEL,
German PFALZKAPELLE, also called OCTAGON,
German OKTOGON, the imperial chapel of
Charlemagne, now forming part of the Cathe-
dral of Aachen, Germany. Aachen was the
capital of Charlemagne’s kingdom, and the
Palatine Chapel was part of a complex of
buildings that was erected in 790-805 to serve
as his court and as the national church of
his empire. The chapel is the only surviving
structure of these and is in fact the most
important surviving example of Carolingian
architecture. It was designed by Odo of Metz
and was modeled by him after the Byzantine-
style Church of San Vitale at Ravenna. The
chapel itself is a domed central octagon that
is surrounded by a 16-sided ambulatory. The
cupola crowning the chapel’s dome rises to a
height of 101.5 feet (30.9 m); the chapel was
for many centuries the tallest stone building in
Germany. The chapel contains Charlemagne’s
marble-slab throne, which was used for the
coronations of 32 Holy Roman emperors in
the period from 936 to 1531. During the
Gotbhic period, a choir, several chapels, and a
vestibule were added to the chapel, and the
enlarged building subsequently was designated
the Cathedral of Aachen.

Palatine Hill, Italian MONTE PALATINO, four-
sided plateau rising 131 feet (40 m) south of
the Forum in Rome and 168 feet (51 m) above
sea level. It has a circumference of 5,700 feet
(1,737 m). The city of Rome was founded on
the Palatine, where archaeological discoveries
range from prehistoric remains to the ruins of
imperial palaces.

The Palatine is topographically intricate and
scenically attractive, despite a general stark-
ness that is allayed by the artistically land-
scaped vegetation. Level upon level of multi-
story buildings has been built on previous sites
and structures. According to ancient Roman
legend, the founders of Rome, Romulus and
Remus, twin sons of Mars, were abandoned
as infants on the flooding Tiber River and
were deposited by the receding waters at the
foot of the Palatine. The legend purports that
they were nurtured by a she-wolf whose cave,
or Lupercal, was on the slopes of the Palatine
and were raised by a shepherd who kept his
flocks on the slopes of the Palatine, the cen-
tre from and around which Rome grew. The
Palatine consisted originally of three summits:
the Germalus to the north; the Velia, a kind
of isthmus that linked the Palatine to the
neighbouring Esquiline Hill; and the Palatium
to the south. The Palatium was the highest of
the summits and later gave its name to the
entire hill.’

During the Republican era many temples
and houses of leading citizens were built on
the Palatine, and during the empire it became
the city’s aristocratic quarter. Augustus was
born and established his imperial residence
there; Domitian had the topography greatly
transformed by the architect Rabirius.

With the fall of the empire, the architecture
upon the Palatine, too, fell into disrepair. It
was transformed in the European Middle Ages
into a stronghold but was later completely
abandoned. The Italian Renaissance brought
about a resurgence in the value of the land,
and noble Roman families again built their
houses there.

Palau (Caroline Islands): see Babelthuap.

Palau, also spelled BELAU, or PELEW, officially
REPUBLIC OF PALAU, internally self-governing
republic of the western Pacific Ocean, com-
posed of an island group known as the Palau
islands to the north and the four small, iso-
lated coral islands of Sonsorol, Merir, Pulo
Anna, and Tobi and the adjacent atoll of
Helen Reef to the southwest. Encompassing
about 340 islands and having a land area of
188 square miles (488 square km), the is-
lands form the western end of the Caroline
Islands chain. Palau has a northeast-southwest
extent of about 400 miles (640 km). Its near-
est neighbours include the Philippines (west),
Yap Island in the Federated States of Mi-
cronesia (northeast), and Irian Jaya province
of Indonesia (south). The population in 1990
was estimated at 14,300.

A brief treatment of Palau follows. For in-
formation about regional aspects of Palau, see
MACROPAEDIA: Pacific Islands.

The land. Palau’s major populated islands
are Babelthuap, Koror, Malakal, Arakabesan,
and Peleliu. All of these islands lie within a
single barrier reef enclosing a 489-square-mile
(1,267-square-kilometre) lagoon on the west
side. Nearby Angaur Island (southwest) and
Kayangel Atoll (north) lie outside the bar-
rier reef, however. Babelthuap is the largest
island (153 square miles [137 square km])
of the main group. Koror Island, just south
of Babelthuap, is the provisional capital and
largest population centre. It rises to 2,061 feet
(628 m). Arakabesan and Malakal islands are
of volcanic origin; Babelthuap and Koror are
partly elevated limestone, partly volcanic; and
Auluptagel, Ngargol, Urukthapel, Peleliu, and
Angaur are of raised coral limestone. Of the
Palau island group, Peleliu alone is flat.

Palau’s climate is tropical and shows little
monthly variation, with a mean annual tem-
perature on Koror of 81° F (27° C) and
rainfall of 150 inches (3,800 mm) a year on
Koror and 130 inches (3,302 mm) on Angaur.
The islands of the Palau group are fertile, with
mangrove swamps along the coasts, backed
by savanna and coconut and pandanus palms
rising to rain forests in the hills. The out-
lying coral islands are mostly wooded and
support coconut palms. Crocodiles, poisonous
sea snakes, and the almost extinct dugong, or
sea cow, are found in the Palau island group.

The people. The Palau islands’ position on
the western threshold of Oceania and their
proximity to insular Southeast Asia have led to
a considerable admixture of peoples. Palauans
are of mixed Malay, Melanesian, Filipino,
and Polynesian ancestry. About three-fifths of
the total population lives in Koror and about
one-third on Babelthuap. Most of the peo-
ple live in traditional villages, and they are
predominantly Christian. Palauan (related to
Indonesian), Sonsorolese-Tobian, and English
are spoken.

The economy. The major source of employ-
ment in Palau is government service. Subsis-
tence farming, the raising of pigs and poultry,
and fishing are the principal economic activi-
ties in the rural areas. Taro, cassava, and sweet
potatoes are staples; oranges, breadfruit, and
bananas are also grown. Coconut-oil, tuna,
copra-cake, and scrap-metal exports are the
main sources of revenue. There is also some
tourism. Imports include foodstuffs and man-
ufactured goods.

Koror has a good system of paved roads.
Most transportation between the islands is by
boat or air, but Koror is connected by bridge
with Babelthuap and by causeways with Ara-
kabesan and Malakal islands. The main port,
a radio station, and a television station are at
Koror. An international airport is located on
Babelthuap.

Government and social conditions. The
Palauan government is headed by a popularly
elected president and has a bicameral legisla-
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ture consisting of a House of Delegates and a
Senate. A hospital on Koror and dispensaries
on the inhabited islands provide health care.
The populated islands have primary schools,
and Koror has secondary schools. The Mi-
cronesian Occupational College on Koror was
established in 1969.

History. Visited by the Spanish navigator
Ruy Lopez de Villalobos in 1543, the islands
remained under nominal Spanish ownership
for more than three centuries. In 1899 the
Palau group, together with the Mariana and
Caroline islands, was sold to Germany. Co-
pra production was increased, and phosphate
deposits on Angaur were mined (these were
exhausted in 1955). The Palau islands were
occupied in 1914 by Japanese forces, who fur-
ther developed mining, plantation agriculture,
and commercial fishing. A major Japanese
naval stronghold in World War 11, the group
fell to U.S. forces in 1944.

Palau became part of the United Nations
Trust Territory of the Pacific Islands under
U.S. administration in 1947. A constitution
was adopted in 1981 (following two prior ref-
erenda), and elections were held in the same
year. The country became an internally self-
governing republic in 1981. Palau signed a
Compact of Free Association with the United
States in 1982; this compact required the
United States to provide economic aid to
Palau in exchange for the right to build and
maintain U.S. military facilities on the island
group. In separate referenda since 1983 the
compact repeatedly failed to gain the 75 per-
cent popular approval required to override
Palau’s constitutional ban on vessels armed
with or powered by nuclear materials. In the
late 20th century Palau was the last trusteeship
of the original United Nations trust territory.
The other three Pacific island groups dissolved
their trusteeships in 1986—the Marshall Is-
lands and the Federated States of Micronesia
entering into free association with the United
States and the Northern Mariana Islands be-
coming a U.S. Commonwealth territory.

Palauan language, major language of the
Republic of Palau, which is situated in the
western Pacific Ocean. The language is classi-
fied as belonging to the eastern branch of the
Austronesian (Malayo-Polynesian) family of
languages. Like Chamorro, which is spoken in
the Mariana Islands, it is considered to be of
the Indonesian type of languages, with closest
relations to the Philippine languages. Palauan,
with about 12,000 speakers in the late 20th
century, is characterized by a small phonemic
inventory and the use of phonemic stress.

Palaung, also called TA-ANG, hill people of
the Shan region and adjacent areas of eastern
Myanmar (Burma), as well as southwestern
Yunnan province of China. They numbered
about 240,000 in the late 20th century and
speak dialects of the Palaungic branch of
Austro-Asiatic languages. The Palaung’s lan-
guage is quite distinct from the Tai speech
of the Shan (see Tai), with whom they live
closely intermingled. Their area has a long
history as a centre of tea production.

Some Palaung groups are organized in patri-
lineal lineages similar to those of the Kachin,
their neighbours to the north; elsewhere their
organization is more like that of the Shan.
Shan-type Buddhism coexists with various
local cults based on ancestor worship. The
Palaung language resembles that of the head-
hunting Wa farther east, but there is otherwise
no close cultural connection between the two
groups.

Palaungic languages, also called PALAUNG-
WA, branch of the Mon-Khmer group of the
Austro-Asiatic languages. Palaungic languages
are spoken primarily in Myanmar (Burma)
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and secondarily in Thailand, Vietnam, and
Yunnan province in China. Included are
Palaung, spoken in Myanmar; Mang, spo-
ken in Vietnam; Lawa, a Thai language; and
Danaw, Kawa-Yunnan, Angku, Khamed, and
Wa (or Kwa), spoken in Myanmar and China.
The Khmuic languages, spoken primarily in
Laos, are sometimes classified together as an
eastern branch of the Palaungic languages.

Palawan, island, the southwesternmost large
island of the Philippines. Palawan is long and
narrow and trends northeast-southwest be-
tween the South China and Sulu seas. It has
an area of 4,550 square miles (11,785 square
km), a maximum width of 24 miles (39 km),
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and a mountainous backbone that runs its
entire 270-mile (434-kilometre) length, with
Mount Mantalingajan (6,840 feet [2,085 m])
in the south as its highest peak. The Balabac-
Bugsuk group of islands off the southern tip
is a remnant of a land bridge that connected
Palawan and Borneo during the Pleistocene
epoch (1,600,000 to 10,000 years ago); for
this reason the animal life and vegetation
are more closely related to. those of Borneo
than to those of the other Philippine islands.
Palawan’s long, irregular coastline is fringed
with coral reefs and has numerous offshore
islets. A discontinuous coastal plain that sel-
dom extends more than 5 miles (8 km) inland
supports most of the island’s population. The
plain, which is best developed on the south-
eastern coast, constitutes the main agricultural
area and has the island’s only all-weather road.

About 1,800 smaller islands and islets lie
near Palawan; the main island groups are the
Calamian (north), the Dumaran—-Cuyo (north-
east), and the Balabac-Bugsuk (south). Puerto
Princesa, on the east-central coast of Palawan
island, is the island’s largest city.

Scattered settlement and shifting agriculture
predominate, with rice as the main food crop.
Corn (maize), beans, and sweet potatoes are
also grown. Large-scale commercial fishing
operations are carried out at Puerto Princesa
and Taytay. Mineral resources include mer-

cury, silica, and chromite. Most of the island
is the forest homeland of the Batah, Palawan,
and Tagbanuas ethnic groups. Christian mi-
grants (Visayans, Tagalogs, Ilocanos, and Bi-
colanos) have settled in the north and east.
There are some Moro (Muslim) villages in
the south. The Tabon Caves on the isolated
southwestern coast of Palawan are an impor-
tant archaeological site. Pop. (1980) 311,548.

Palayankottai, also called PALAMCOTTAH,
town, southern Tamil Nadu state, southeast-
ern India. It lies across the Tambraparni River
from its twin city of Tirunelveli. Palayankottai
is a residential and educational centre in the
Tirunelveli urban agglomeration. It is a major
centre of Christian missions in southern India
and has private Christian schools and Chris-
tian and other colleges affiliated with Madurai-
Kamaraj University. Cotton and palmyra are
the chief commercial agricultural products
grown in the surrounding region. Pop. (1981)
87,302.

Palazzo Ducale (Venice): see Doges’ Palace.

Palazzolo Acreide, town, Siracusa provincia,
southeastern Sicily, Italy, in the Iblei Moun-
tains, west of Syracuse. The successor to the
Syracusan colony of Acrae (founded nearby
in 664 Bc), which was ravaged by the Mus-
lims in the 9th century, the town was ruled
by a succession of families in the European
Middle Ages, later passing to the Kingdom of
the Two Sicilies and eventually to the King-
dom of Italy. It was largely destroyed by the
earthquake of 1693, and most of the buildings
date from the 18th century.

On the site of Acrae (Akrai) are the remains
of a Greek theatre and council house. The
templi ferali (“temples of the dead”), carved
in the rock, contain Greek inscriptions and
votive niches. The Santoni are 12 life-size
rock carvings of deities, including Cybele, the
Great Mother of the Gods, dating from the
3rd century Bc. The Iudica Palace houses ob-
jects from the ruins.

Palazzolo Acreide has a hydroelectric-power
plant, and olives, grain, citrus fruits, and al-
monds are grown. Pop. (1988 est.) mun., 10,-
007.

pale (from Latin palus, “stake”), district sepa-
rated from the surrounding country by defined
boundaries or distinguished by a different ad-
ministrative and legal system. It is this defini-
tion of pale from which the phrase “beyond
the pale” is derived.

In imperial Russia, what came to be called
the Pale of Settlement (Cherta Osediosti) came
into being as a result of the introduction of
large numbers of Jews into the Russian sphere
after the three partitions of Poland (1772,
1793, 1795). Adjusting to a population often
banned from Russia altogether was a problem
that Russian leadership solved by allowing
Jews to remain in their current areas of res-
idence and by permitting their settlement in
areas of the Black Sea littoral annexed from
Turkey, where they could serve as colonists.
In three decrees, or ukases, issued in 1783,
1791, and 1794, Catherine II the Great re-
stricted the commercial rights of Jews to those
areas newly annexed. In ensuing years, this
area became a strictly defined pale, as legal
restrictions increasingly proscribed Jewish set-
tlement elsewhere.

During the 1860s a few exceptions were
made to the increasing restriction of Jews to
settlement only in the pale—which by the
19th century included all of Russian Poland,
Lithuania, Belorussia, most of the Ukraine,
the Crimea, and Bessarabia. Some merchants
and artisans, those with higher educations,
and those who had completed their military
service could settle anywhere but in Finland.
In the 1880s, however, the pendulum swung
back toward restriction. A period of reaction
arrived with the ascension of Tsar Alexander
III in 1881. That year, the new tsar promul-

gated the “Temporary Laws,” which, among
many regressive measures, prohibited further
Jewish settlements outside the pale; and Chris-
tians within the pale were allowed to expel
Jews from their areas. Occasionally, new areas
were proscribed, such as the city and province
of Moscow in 1891. Nevertheless, the census
of 1897 indicated that most Jews remained
confined to the pale. Almost 5,000,000 lived
within it; only about 200,000 lived elsewhere
in European Russia. The pale ceased to exist
during World War I, when Jews in great num-
bers fled to the interior to escape the invading
Germans. The Provisional Government for-
mally abolished it in April 1917.

Other examples of pales include the English
pales in Ireland and France. “The Pale” in
Ireland (so named after the late 14th century)
was established at the time of Henry II’s ex-
pedition (1171-72) and consisted of the ter-
ritories conquered by England, where English
settlements and rule were most secure. The
pale existed until the entire area was subju-
gated under Elizabeth I (reigned 1558-1603).
Its area, which varied considerably depend-
ing upon the strength of the English author-
ities, included parts of the modern counties
of Dublin, Louth, Meath, and Kildare. The
Calais pale in northern France (1347-1558)
had a perimeter extending from Gravelines in
the east to Wissant in the west and enclosing
a hinterland 6-9 miles (10-14 km) deep.

Palembang, kotamadya (municipality) and
capital, Sumatera Selatan provinsi (province),
Indonesia, lying on both banks of the Musi
River. Sumatra’s largest city, it was long the
chief town of the Palembang sultanate. The
city served as the capital of the Buddhist Sriv-
ijaya empire from the 7th century until the
kingdom was overthrown by the Hindu Ma-
japahit empire in the 14th century. Palembang
subsequently fell under Islamic rule about
1500. In 1617 the Dutch East India Company
set up a trading post there and in 1659, follow-
ing several massacres of its employees, built
a fort. Intermittently under British suzerainty
(1811-14; 1818-21), the sultanate was finally
abolished by the Dutch (1825). Occupied by
Japan during World War II, the city was tem-
porarily capital of the autonomous state of
South Sumatra (from 1948) until included in
the Republic of Indonesia (1950).

Important landmarks are the Great Mosque
(1740; minaret 1753), tombs of several sultans,
a museum, a centre for training in public ad-
ministration, Sriwijaya University (1960), and
the provincial-parliament building. The port
city 1is accessible to ocean traffic on the Musi
River and has considerable trade with ports

The Great Mosque in Palembang, Sumatra, Indon.
Richard Allen Thompson—EB Inc.

on the Malay Peninsula, Thailand, and China
as well as other Indonesian ports. Exports in-
clude rubber, coffee, timber, petroleum prod-
ucts, coal, tea, spices, resin, rattan, cinchona,
and pepper. There are also shipyards, iron
foundries, machine shops, rubber plants, and a
fertilizer factory. The suburbs of Sungaigerong
and Pladju, located to the east, have large oil
refineries. Served by rail and road, the city
of Palembang also has an airport. Pop. (1984
est.) 903,000.



Palencia, inland provincia, in the Castile-
Ledn comunidad autonoma (“autonomous
community”), northern Spain, bounded by
the provinces of Cantabria (north), Burgos
(east), Valladolid (south), and Valladolid and
Leon (west). Formed in 1833, it has an area
of 3,102 square miles (8,035 square km). The
north is traversed by the Cantabrian Moun-
tains, rising to 6,644 feet (2,025 m) in the
Brezo Mountains. The remainder of Palencia,
“the fertile Campos Plain, belongs to the great
Castilian tableland. In the south is a marsh or
lake, known as Nava Lake; and the principal
rivers are the Pisuerga and Carridn. Miner-
als have been found in the mountains, but
only coal and small quantities of copper are
worked. The Castilla Canal (built 1753-1832),
on which the provincial capital, Palencia, is
located, connects the province with Valladolid
and is used for irrigation as well as transport.

Wheat and other cereals, vegetables, sugar
beets, hemp, and flax are grown; sheep rais-
ing is extensive; and there are manufactures
of linen and woolen stuffs, porcelain, leather,
paper, and rugs. Apart from Palencia, the cap-
ital city, the chief centres are Venta de Bafios,
Barruelo de Santullan, Duefias, and Paredes
de Nava. Pop. (1988 est.) 190,167.

Palencia, capital of Palencia provincia, in
the Castile-Ledn comunidad autonoma (“au-
tonomous community”), north-central Spain,
on the Campos Plain southwest of Burgos.
Called the Pallantia by the ancient Greek ge-
ographers Strabo and Ptolemy, it was the chief
town, of the Vaccaei, an Iberian tribe. Its his-
tory during the Gothic and Moorish periods
is obscure, but it was the seat of the Castilian
kings and their Cortes (courts of a parlia-
mentary or advisory nature) in the 12th and
13th centuries. In 1520 Palencia participated
in the ultimately unsuccessful revolt of the
Castilian cities (comuneros) against the Holy
Roman emperor Charles V. The university
founded there in 1208 by Alfonso VIII was
removed in 1239 to Salamanca. The Gothic
cathedral, begun in 1321, completed in 1504,
and dedicated to San Antolin, occupies the
site of a church erected (1026-35) by Sancho
III Garcés of Navarre and Castile over the
cave of San Antolin. The cathedral contains
El Greco’s “St. Sebastian” and other valuable
paintings, old Flemish tapestry, and magnif-
icent carved woodwork and stonework. Por-
tions of the hospital of San Lazaro are said
to date from the time of the Cid, the Spanish
soldier-hero celebrated in Spain’s epic poem
El cantar de mio Cid, who married Jimena in
Palencia in 1074.

Palencia is an important communications
centre. Its economy is based on the manu-
facture of iron, rugs, alcohol, leather, soap,
porcelain, linen, cotton, wool, machinery, and
matches. Pop. (1988 est.) 76,692.

Palenque, also called GUARINE, Indian tribe
of northern Venezuela at the time of the Span-
ish conquest (16th century). The Palenque
were closely related to the neighbouring
Cumanagoto (g.v.); their language probably
belonged to the Arawakan family. They were
a tropical-forest people known to eat human
flesh, to be warlike, and to live in settle-
ments surrounded by palisades (palenques).
The Patangoro (g.v.) of Colombia were also
sometimes called Palenque because of their
fortified settlements.

Palenque, ruined ancient Mayan city of the
Classic period (c. AD 300-900) in what is now
Chiapas state, Mexico, about 80 miles (130
km) south of Ciudad del Carmen. Its original
name was lost, and thus it was named after the
neighbouring village of Santo Domingo del
Palenque. The Palenque builders used plaster
to obtain a smooth finish unlike the usual
Mayan tooled-limestone construction. They
used carving, however, on the interior walls;
the best examples are on tablets affixed to the

g

The watchtower and Palace with the North Group
ruins in the background, Palenque
Georg Gerster from Rapho/Photo Researchers—EB Inc.

walls with plaster. Stucco and terra-cotta im-
ages have been found. The Palace shows three
parallel walls housing two corridors covered
with pointed vaults of the Palenque style.

One of the largest and best-preserved struc-
tures, the Temple of the Inscriptions, is noted
for its hieroglyphic inscriptions. In 1952 a
crypt was discovered under the temple, in
which were found the jade-ornamented re-
mains of what may have been a ruler-priest of
the 7th century AD. The small Temple of Beau
Relief is noted for a large stucco bas-relief of
a beautifully modeled, enthroned figure.

Paleo-Asiatic languages: see Paleosiberian
languages.

paleo-Christian art: see Early Christian art.

paleoanthropology, also spelled PALAEO-
ANTHROPOLOGY, also called HUMAN PALE-
ONTOLOGY,. interdisciplinary branch of an-
thropology concerned with the origins and
development of early humans. Fossils are as-
sessed by the techniques of physical anthro-
pology, comparative anatomy, and the theory
of evolution. Artifacts, such as bone and stone
tools, are identified and their significance for
the physical and mental development of early
humans interpreted by the techniques of ar-
chaeology and ethnology. Dating of fossils by
geologic strata, chemical tests, or radioactive-
decay rates requires knowledge of the physical
sciences.

Paleocene epoch, also spelled PALAEOCENE
EPOCH, major worldwide division of Early
Tertiary rocks and time that began about 66.4
million years ago and lasted about 8.6 mil-
lion years; the earliest division of the Tertiary
period, it precedes the Eocene epoch and fol-
lows the Cretaceous period. Because marine
rocks of the Paleocene epoch are limited in
occurrence, much of the information about
the Paleocene comes from terrestrial deposits.
Subdivisions of the Paleocene vary from re-
gion to region; in Europe, for example, at least
three stages of the Paleocene are recognized—
the Danian, the Montian, and the Thanetian.
In North America, especially in the San Juan
River basin of New Mexico and southern Col-
orado, where Paleocene continental deposits
are well developed and sequences are based
on mammalian evolution, local names (such
as the Puercan, the Torrejonian, and the Tif-
fanian) were assigned to the various stages.

The Paleocene record of North America af-
fords the most complete picture of Paleocene
life and environments; elsewhere, Paleocene
animals, especially mammals, are lacking,
rare, or of late Paleocene age. Late Paleocene
faunas are known from the regions of Cernay,
Fr.; Gashato, Mong.; and the Chico River re-
gion of Patagonian Argentina.

The Paleocene of North America was charac-
terized by a general warming trend in climatic
conditions, with little or no frost; seasonal
variations probably consisted of alternations
of dry and wet seasons. Among the most
prominent features of Paleocene vertebrate
faunas are the complete absence of dinosaurs
and other reptilian groups that were dom-
inant during the Cretaceous and the rapid

77 Paleogene period

proliferation and evolution of the mammals.
Paleocene mammals include representatives
of many groups or orders that are still ex-
tant, although the Paleocene forms are mostly
archaic or highly specialized. In terms of
proportions and relative abundance, however,
Paleocene faunas are dominated by mammals
that have no living representatives. Paleocene
mammalian faunas include Cretaceous species
such as opossum-like marsupials and, espe-
cially, the archaic and unusual multitubercu-
lates, herbivorous animals that had teeth very
similar in some respects to those of the later,
more advanced rodents. The condylarths, very
important elements of Paleocene faunas, in-
clude forms that were trending toward herbiv-
orousness while still retaining primitive traits
of their insectivore-carnivore progenitors. Pri-
mates became more abundant in the middle
Paleocene and displayed characteristics inter-
mediate between the insectivores and lemurs,
especially in terms of dental anatomy.

Late in the Paleocene, mammalian evolution
showed a trend toward larger forms and more
varied assemblages. The primitive mammalian
carnivores, the creodonts, appear late in the
Paleocene, as do large herbivores, ancestral
rodents, and the first tarsioid primates. The
Gashato fauna from Mongolia contains the re-
mains of the earliest-known hare, Eurymylus,
and among Paleocene mammals from South
America are many early representatives of an-
imals that dominated later Tertiary faunas in
the region.

paleoclimatology, also spelled PALAEOCLI-
MATOLOGY, scientific study of the extended
climatic conditions of past geologic ages. Pa-
leoclimatologists seek to explain climate vari-
ations for all parts of the Earth during any
given geologic period, beginning with the time
of the Earth’s formation. Many related fields
contribute to the field of paleoclimatology,
but the basic research data are drawn mainly
from geology and paleobotany; speculative at-
tempts at explanation have come largely from
astronomy, atmospheric physics, meteorology,
and geophysics.

Two major factors in the study of both an-
cient and present-day climatic conditions of
the Earth are the changes in the relationship
between the Earth and the Sun (e.g., the slight
alteration in the configuration of the Earth’s
orbit) and the changes in the surface of the
planet itself (such phenomena as volcanic
eruptions, mountain building, and the dispers-
al of the continents after the breakup of the
supercontinent Pangaea). Some of the ques-
tions that were studied in the.past have been
largely explained. Paleoclimatologists found,
for example, that the warmth of the north-
ern hemispheric landmasses during at least 90
percent of the last 570 million years is mainly
due to the drift of the continents across the
latitudes; until about 150 million years ago,
both North America and Europe were much
closer to the equator than they are today.
Other questions, such as the reasons behind
the irregular advances and retreats of the ice
sheets (i.e., glacial and interglacial episodes),
are much more difficult to explain, and no
completely satisfactory theory has been pre-
sented.

Paleogene period, also spelled PALAEOGENE
PERIOD, older of the two stratigraphic divisions
of the Cenozoic era (the Cenozoic era began
about 66.4 million years ago and extends to
the present). The Paleogene, whose beginning
coincides with that of the Cenozoic era, lasted
about 42.7 million years and was followed
by the Neogene period. The Paleogene, which
means “ancient-born,” includes the Paleocene
(Palaeocene), Eocene, and Oligocene epochs.
The term Paleogene was devised in Europe
to emphasize the similarity of marine fossils
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found in rocks of the first three Cenozoic
epochs, as opposed to the later fossils of the
Neogene period. In North America the des-
ignations Paleogene and Neogene have not
gained wide usage, and the Cenozoic is di-
vided only into the Tertiary period (about 66.4
million to 1.6 million years ago) and the Qua-
ternary period (about 1.6 million years ago to
the present). Thus, the Paleogene period may
also be considered to be roughly equivalent to
the first two-thirds of the Tertiary period.

paleogeography, also spelled PALAEOGEOG-
RAPHY, the geography of selected portions of
the Earth’s surface at specific times in the
geologic past. This geography consists of in-
terpreted reconstructions, produced in map
form, which represent visual summaries of
a wide variety of complex geologic informa-
tion. The maps provide a series of relatively
instantaneous views of the Earth through geo-
logic time. Paleogeographic maps may be as
simple as those that merely give the former
distribution of ancient lands and seas. They
may be extremely comprehensive, however,
showing the occurrence and distribution of
fossil, plant, and animal communities, envi-
ronments of sedimentation (e.g., deltas, reefs,
deserts, or deep-sea basins), areas undergoing
uplift and erosion or subsidence and depo-
sition, and major climatic zones. Interpreta-
tions of the distant geologic past are based
largely on observations of the rocks of the
Earth’s crust in light of knowledge of present
geologic processes. Virtually all the scientific
specialties within the geologic sciences con-
tribute to paleogeography. The disciplines of
stratigraphy and sedimentology, paleontology
and paleoecology, structural geology and geo-
physics, and petrology and geochemistry are
particularly important.

Usually, a paleogeographic map covers a cer-
tain interval of time and thus represents the
average geologic situation during that inter-
val. Time intervals for any particular paleo-
geographic reconstruction should, however, be
short, relative to the rates of geologic change
in the area.

There are three main techniques for de-
termining geologic time intervals. One is by
measuring the radioactivity of rocks. The
technique of dating rocks by measuring ra-
tios of radioactive parent-to-daughter isotopes
always involves certain intrinsic sources of er-
ror, and the time of formation of a rock is
given as a range of years rather than as a
unique point in time. The second technique
for dating rocks is by correlating the simi-
larity of fossil remains. Differing evolutionary
stages of organisms provide a useful chronol-
ogy for establishing the time equivalence of
rocks in separate parts of the world. Rates of
evolutionary change, however, usually are not
sufficiently great to discriminate events of less
than several million years’ duration. A rela-
tively new technique for establishing instants
in time is that provided by study of paleo-
magnetic reversals. At specific times in the
past the polarity of the Earth’s magnetic field
reversed, and each reversal was essentially in-
stantaneous. A sequence of reversals has been
established for the last 7 million years from
the polarity and orientation of fine-grained
iron oxides found in deep-sea sediments and
terrestrial lava flows. Paleomagnetic reversals
may ultimately provide the instant-time signa-
tures so necessary for accurate reconstruction
of the Earth’s geologic history.

The simplest kind of paleogeography is that
showing the location of ancient lands and
seas. The data that bear on such a reconstruc-
tion include the distribution of marine and
nonmarine sedimentary rocks as defined by
their fossil flora or fauna. Fossil organisms,
however, can provide much more detailed

information than whether their enclosing sed-
imentary rocks were deposited on land or in
the sea. Terrestrial and marine environments
include a wide range of habitats (e.g., up-
land plains or plateaus, deserts, forests, river
valleys, swamps and lakes, tidal flats, beaches,
lagoons, reefs, deltas, or open ocean) in each
of which there lives an assemblage of animals
and plants specially adapted to the ecology
of the particular habitat. Knowledge of the
ecologic requirements of fossil organisms thus
allows more refined interpretation of the pa-
leogeography than simply designating “land”
or “sea.”

Fossil land plants have long been used as
climatic indicators in paleogeographic studies.
When internal cellular structure is preserved,
it is possible to determine if the plant lived
in an arid or wet climate and if there were
marked seasonal changes in temperature or
rainfall. In geologically younger rocks contain-
ing fossil plants that have living descendants,
one can define the past climate from the en-
vironmental preferences of the living form.

Plants provide other fossil traces besides
bits and pieces of leaves, stems, or fruits. In
fact, most paleoclimatological interpretation
is based upon the study of fossil spores and
pollen, the microscopic reproductive bodies
of plants that have extremely resistant outer
coverings. Because of the great durability of
spores and pollen, and their very great initial
abundance, fossil spores and pollen can be ob-
tained from many terrestrial or even marginal
marine sedimentary deposits that may other-
wise lack larger plant remains.

Marine plants, especially the calcareous al-
gae, are also found and recognized in the fossil
state. Not only will they indicate the marine
origin of the rocks in which they occur but, be-
cause of the need for light for photosynthesis,
the marine environment will be identified as
being relatively shallow (solar radiation does
not penetrate much beyond several hundred
feet of seawater).

Fossil vertebrates, whether fish, amphibians,
reptiles, birds, or mammals, are also useful in
paleogeography. Like plants, individual verte-
brate species have characteristic adaptations to
their environment, so that their distribution
in ancient rocks is a guide to the occurrence
and extent of those environments.

Shelly marine invertebrates, including mi-
croscopic calcareous and siliceous protists,
sponges, corals, ectoproct bryozoans, bra-
chiopods, mollusks, echinoderms, and arthro-
pods, are also used regularly by paleontologists
to define environments within ancient seas.

Not all evidence of past life found in rocks
is so direct as the presence of the hard skele-
tal remains of shelly invertebrates, calcareous
algae, or plants. Indeed, much of the evidence
is quite indirect. The occurrence of oil and gas
whose organic constituents are derived from
fossil marine life usually defines the origin
of the containing strata as marine, although,
after formation in the .source rock, oil and
gas can migrate to the reservoir rocks whose
origin might actually be nonmarine. Copro-
lites, which are the fossilized fecal remains of
animals, can occasionally provide some pa-
leogeographic data. Other interesting indirect
evidence of life is that of tracks, trails, and
burrows made by ancient animals.

Paleogeographic data are not confined to fos-
sil remains. Rocks of all sorts, fossiliferous or
not, are used for paleogeographic reconstruc-
tion. Igneous, sedimentary, and metamorphic
rocks are the products of a variety of processes
occurring at the Earth’s surface or within its
crust. The environments in which rocks orig-
inate are distributed along geographic trends,
and the composition, texture, and internal
structures characteristic of these environments
are often recorded within the individual rock
types. Analysis of the rock record at a spe-
cific point in the geologic past allows defini-
tion and interpretation of these major rock-

forming environments and indicates their geo-
graphic distribution.

paleogeology, also spelled PALAEOGEOLOGY,
the geology of a region at any given time in
the distant past. Paleogeologic reconstructions
in map form show not only the ancient to-
pography of a region but also the distribution
of rocks beneath the surface and such struc-
tural features as faults and folds. Maps of this
kind help investigators to better determine
the instances of deformation events in a re-
gion, the stream-drainage patterns now buried
under layers of sediment, and the extent of
ancient oceans and seas. They also provide a
useful tool for petroleum geologists, enabling
them to identify geologic structures where oil
or natural gas may be trapped.

paleography, also spelled PALAEOGRAPHY,
study of ancient and medieval handwriting.
The primary tasks of the paleographer are to
read the writings of the past and to assign them
a date and a place of origin. As a rule, paleog-
raphy deals with Greek and Latin scripts and
their derivatives, excluding Egyptian, Hebrew,
and Middle and Far Eastern scripts.

A brief treatment of paleography follows.
For full treatment, see MACROPAEDIA: His-
tory, The Study of.

Paleography is the study of handwriting
found on ancient and medieval documents of
papyrus, parchment, and paper. From its be-
ginnings as a science in 1681, paleography has
been concerned with correctly reading such
writings and assigning to them a date and a
place of origin. The paleographer must know
the language of the texts, the abbreviations
used, and the various styles of handwriting.

A knowledge of writing materials is essential
to the study of ancient handwriting. The old-
est material, papyrus, used as early as 3500
Bc, was made by pasting together a crosshatch
of papyrus reeds and treating the surface un-
til it was smooth. Climate was instrumental
in its preservation. The dry climate of Egypt
kept documents intact, but the dampness of
Europe destroyed . them. Parchment (sheep-
skin or goatskin) and vellum (calfskin) were
used in ancient times and are still used today.
Because writing material made from animal
skins was expensive, it was often scraped clean
and used again. Inexpensive writing material
was provided by wax tablets: wooden frames
filled with melted black wax. Although wax
tablets were primarily used as notebooks are
used today, many permanent documents were
written on wax. Paper, first used in China,
became readily available in the Arab world in
the 9th century and in Europe in the 14th.

The properties of the writing material used
determined the form of the book. In Greece,
papyrus sheets were pasted together, slightly
overlapping, and made into a roll. The codex,
the book form known today, was made of
parchment because papyrus was too brittle to
be folded. First used for account books, the
codex became popular when Christians used
it for the Gospels.

Implements for writing on these surfaces
were of great variety. A reed pen, and later
a metal pen, was used in Greek and Roman
times; a stylus of a hard substance like bone
or metal was used to inscribe the wax tablets.
Where reeds did not grow, the quill of a
feather became the writing instrument. Ink ei-
ther came from the cuttlefish’s black secretion
or was a concoction made from soot and gum
or from oak apples soaked in a ferrous sulfate
solution. )

In order to analyze a text, the paleographer
must know the different handwriting styles
and the times and places of their use. The
Greek capital (majuscule) letters that were
used for inscribing stone and for writing on
papyrus gradually became more rounded and
elegant in the hands of the literary circles of
Alexandria, Egypt, where many Greeks set-
tled. A cursive script, used for everyday af-



fairs, was widely adopted, and so much of it
is preserved that it gives a day-by-day account
of the lives of the ancient Greeks.

The capital letters of the Latin alphabet were
used when writing on stone, but rarely on
parchment. A more flowing script called rus-
tic, applied with brush or thick pen, was used
to paint notices on walls in the 1st century
AD. By the 4th century another script, called
uncial, existed. As in Greek writing, in Latin,
too, a cursive script developed for everyday
use. Other Latin alphabet scripts were devised
in other parts of the West, most notably in
Ireland, where the lovely insular script was
used in monasteries. In England insular script
and uncial script came together with the ar-
rival of missionaries from Rome after 597.
The emperor Charlemagne was instrumen-
tal in the development of Caroline miniscule
(small) script that is very similar to modern
typefaces. Its rounded style was made more
angular by 12-century Gothic scribes; but by
the 15th century the style had returned to
the original form and was adopted by Italian
printers.

Ancient abbreviation plagues paleographers.
Ends of words were omitted (suspension) or
letters in the middle of the word were deleted
(contraction), and the change was marked by
a symbol (similar to our modern apostrophe).
More than 13,000 signs and devices that
mark such changes were in use in the Middle
Ages. However, the knowledge of these abbre-
viations helps date documents. The style of
handwriting and the content of the document
(when a historical event is relayed) are also
used to ascertain date of composition.

Paleographers learn to identify different
scribes by their characteristic handwriting and
from this identify the periods in which they
wrote. Not all scribes, however, are reliable.
Some were actually illiterate, employed to
copy documents because they could write—
not read—a fine hand. An error made by one
copyist was reproduced and added to by others
who used his text as a model. Gothic scripts
with many vertical strokes might be rendered
gibberish by a scribe who had no knowledge
of the language. This “minimum corruption”
of vertical strokes is a problem common in
paleography.

One aspect of this science needs no exper-
tise to be enjoyed, that of book decoration.
Painstaking artistic practice coupled with a
highly individual artistic freedom produced
books with elaborately adorned capital letters
and delicate scripts complemented by finely
executed miniature paintings that served as
illustrations of the text. These illuminated
manuscripts, most notably those from 7th-
century Irish monasteries, are among the great
art treasures of the world.

As in all art, the possibility of forgery exists
and, in the Middle Ages, was proved in cases in
which monasteries forged deeds to lands that
were threatened by an unsympathetic monar-
chy. Today, forgeries are attempted because
of the high prices paid for ancient documents,
but modern detection devices like ultraviolet
light quickly reveal the counterfeit.

paleohydrology, also spelled PALAEOHY-
DROLOGY, science concerned with hydrologic
systems as they existed during previous pe-
riods of Earth history. Changing hydrologic
conditions are inferred from the evidence of
the alteration, deposition, and erosion in rocks
from these periods. Paleohydrology also deals
with the changes in the floral and faunal
assemblages through geologic time that have
been greatly influenced by hydrologic change.

Paleolithic Period, also spelled PALAEO-
LITHIC PERIOD, also called OLD STONE AGE,
ancient cultural stage, or level, of human de-
velopment, characterized by the use of rudi-
mentary chipped stone tools.

At sites dating from the Lower Paleolithic
Period (about 2,500,000 to 200,000 years ago),

simple pebble tools have been found in asso-
ciation with the remains of what may have
been the earliest human ancestors. A some-
what more sophisticated Lower Paleolithic tra-
dition, known as the Chopper chopping-tool
industry (g.v.), is widely distributed in the
Eastern hemisphere. This tradition is thought
to have been the work of the hominid species
named Homo erectus. Although no such fossil
tools have yet been found, it is believed that
H. erectus probably made tools of wood and
bone as well as stone.

Around 700,000 years ago, a new Lower
Paleolithic tool, the hand ax, appeared. The
earliest European hand axes are assigned to
the Abbevillian industry (g.v.), which devel-
oped in northern France in the valley of the
Somme; a later, more refined, hand ax tradi-
tion is seen in the Acheulian industry (g.v.),
evidence of which has been found in Europe,
Africa, the Middle East, and Asia. Some of
the earliest known hand axes were found at
Olduvai Gorge (Tanzania) in association with
remains of H. erectus. Alongside the hand ax
tradition there developed a distinct and very
different stone tool industry, based on flakes
of stone: special tools were made from worked
(carefully shaped) flakes of flint. In Europe,
the Clactonian industry (g.v.) is one example
of a flake tradition. The early flake industries
probably contributed to the development of
the Middle Paleolithic flake tools of the Mous-
terian industry (g.v.), which is associated with
the remains of Neanderthal man.

“Venus of Véstonice,” Upper Paleolithic
period clay statuette from Dolni
Véstonice, Mikulov, Czechoslovakia,
Aurignacian culture; in the Moravian
Museum, Brno, Czech.

Werner Forman Archive

The Upper Paleolithic Period (beginning
about 40,000 years ago) was characterized by
the emergence of regional stone tool indus-
tries, such as the Perigordian, Aurignacian,
Solutrean, and Magdalenian of Europe, as well
as other localized industries of the Old World
and the oldest known cultures of the New
World. Principally associated with the fos-
sil remains of anatomically modern humans
(Cro-Magnon man), Upper Paleolithic indus-
tries are characterized by the greater complex-
ity, specialization, and variety of tool types
and by the emergence of distinctive regional
artistic traditions.

Two forms of Paleolithic art are known to
modern scholars: small sculptures, and mon-
umental paintings, incised designs, and reliefs
on the walls of caves. Such works were pro-
duced throughout the Mediterranean region
and other scattered parts of Eurasia and Africa
but survived in quantity only in eastern Fu-
rope and parts of Spain and France.

Small sculptured pieces evidently'dominated
the Upper Paleolithic artistic traditions of east-
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ern Europe; typical were small, portable clay
figurines and bone and ivory carvings. The
works from this area include simple but real-
istic stone and clay animal figurines, as well
as carved stone statuettes of women, referred
to by scholars as Venus figures. These small,
stylized figures are characteristically rotund,
emphasizing parts of the female body asso-
ciated with sexuality and fertility; many are
so abstract that only protuberant breasts and
exaggerated hips are clearly distinguishable.
Monumental arts flourished in western
Europe, the province of the so-called
Franco-Cantabrian school (g.v.), where lime-
stone caves provided a sheltered surface for
painting, incised designs, and relief carvings.
These caves have preserved much small carv-
ing of fine quality and an abundant and varied
sample of prehistoric graphic art, ranging from
simple finger tracings in clay to sophisticated
polychrome paintings, generally depicting an-
imals, of dynamic naturalism and exquisite
design. The function or purpose of art in Pale-
olithic life remains a subject of debate. Some
scholars see the human and animal represen-
tations as evidence of the use of magical rites
to ensure success in hunting or to guarantee
fertility. Others have suggested that Paleolithic
artists’ accurate representations of animals’
coats may be an early attempt to produce a
seasonal notation system. Another viewpoint,
disregarding utility altogether, sees the art of
Paleolithic peoples solely as an outgrowth of
a basic human need to creatively record and
reproduce aspects of the world around us.

Paléologue, Maurice-Georges (b. Jan. 13,
1859, Paris—d. November 1944, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>