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INITIALS USED IN VOLUME XXII. TO IDENTIFY INDIVIDUAL
CONTRIBUTORS,! WITH THE HEADINGS OF THE
ARTICLES IN THIS VOLUME SO SIGNED.

Professor of Canon Law at the Catholic University of Paris. Honorary Canon of
Paris. Editor of the Canoniste Contemporain.

A.C.G. ALBERT CHARLES LEwrs GorTHILF GUENTHER, M.A., M.D,, Pa.D., F.R.S.
Keeper of Zoological Department, British Museum, 1875-1895. Gold Medallist, Ray (in part)

A. Bo.* AvucusTE BoupiNHON, D.D., D.C.L.
Pope.

Royal Society, 1878. Author of Catalogues of Colubrine Smakes, Batrachia,
Salientia and Fishes in the British Museum ; &c
A. C. McG. REV.PA}:'mUn FSEHMQNHMCGII%E“’ %;A., Pa.D., D.D. New York. Author of
rofessor of urch History, Union Theological Seminary, New York. Author of .
Hisiory of Christionity in ihe A postolic Age; &c.  Editor of the Hisioria Ecclesia Prophet (in part).
of Eusebius.

A.D. AvusTIiN Dosson, LL.D,, D.C.L.
See the biographical article: DoBsoN, HENRY AUSTIN. {Prlor, Matthew.

A.de W.F. ArTHUR DE WINT FOOTE. Power Transmission:
Superintendent of North Star Mining Company, California. Pneumatic.

A.E.G* REV.PALFREID lfB%\r}ms'rcG"mvmﬁM.A., Dd.D.M ber of the Board of Th 4
rincipal of New College, Hampstead. ember of the Board ol eology an
t}u} Board &zf Philosophy, London University. Author of Studies in the Inner Life Predestination.
of Jesus; &c.

A.E H. A. E. HouGHTON.
Formerly Correspondent of the Standard in Spain. Author of Restoration of the Quesads y Matheus,
Bourbons in Spasn.

A.E.S. ArTEUR EVERETT SHIPLEY, M.A,, D.Sc, F.R.S.
Master of Christ’s College, Cambridge. Reader in Zoology, Cambridge University. < Priapuloidea.
Joint-editor of the Cambridge Natural History.

A. G. Major ARTHUR GEORGE FREDERICK GRIFFITHS (d. 1908).
H.M. Inspector of Prisons, 1878-1896. Author of The Chronicles of Newgate;y Prison.
Secrets of the Prison House; &c.

A. Ha, AporLr HarNACK, Pa.D. .
See the biographical article: HARNACK, ADOLF. {PNP"“ (in port).
A.J. G. REV.PALEXAf ND;:];.‘I JAM11::S GRIEVE, 3’1&’ BﬁDﬁ Yorkshire United Independ Preaching;
rofessor of New Testament an urc istory, Yorkshire Unit ndependent ’
College, Bradford. Sometime Registrar of M;gras University, and Member of 4 Primitive Methodist Chureh;
Mysore Educational Service. Priscillian.
A. L ANDREW LANG. Poltergeist; Prometheus;
See the biographical article: LANG, ANDREW. Psychical Research.

A. McA. ALEXANDER McAuray, M.A.
Professor of Mathematics and Physics, University of Tasmania. Author of Utility{ Quaternions (in part).
of Quaternions in Physics; &c. .

A. M CL AGNES MURIEL Cray (Mrs Edward Wilde).

Formerly Resident Tutor of Lady Margaret Hall, Oxford. Joint-author of Sources { Publicani.
of Roman History, 133-70 B.C.

Pratincole; Quail; Quezal;

Rall (in part);
A N Arrrep NEwTON, F.R.S. >
See the biographical article: NEWTON, ALFRED. Raven; Razorbill;
Redshank; Redstart;
Redwing.

1 A complete list, showing all individual contributors, appears in the final volume.
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ARrTHUR SHADWELL, M.A., M.D,, LL.D.
Member of Council of Epidemiological Society. Author of The London Water- 4 Prostitution.
Supply; Industrial Efficiency; Drink, Temperance and Legislation.
AND];EV; SETH fPRINGLE-PdATIJIISON,h MA,, LLED" D.C.L. ¢ Ed
rofessor of Lo%ic an etaphysics in the University o inburgh. Gifford .
Lecturer in the University of Aberdeen, 1911. Fellow of the British Academy. Pythagoras (in por!).
Author of Man's Place in the Cosmos; The Philosophical Radicals; &c.

ArtHUR SMITH WooDWARD, LL.D., F.R.S.
Keeper of Geology, Natural History Museum, South Kensington. Secretary of Pterodactyles.
the Geological Society of London.

ArtHUR TwiNING HaDLEY, LL.D. . .
See the biographical article: HADLEY, ARTHUR TWINING. Railways: Economics.

ANEURIN WiILLIAMS, M.A.
Barrister-at-Law of the Inner Temple. Chairman of Executive, International
Co-operative Alliance. M.P. for Plymouth, 1910. Author of Twenty-eight Years | Profit-sharing.
of Co-partnership at Guise; &c.

ALFRED WiLLIAM PorrLARD, M.A.
Assistant Keeper of Printed Books, British Museum. Fellow of King's College,
London. Hon. Secretary, Bibliographical Society. Editor of Books about Books+ Polyglott.
ag;g Bibliographica. Joint-editor of the Library. Chief Editor of the * Globe ”
ucer.

ALExANDER Woobp REnTON, M.A,, LL.B.
Puisne Judge of the Supreme Court of Ceylon. Editor of Encyclopaedia of the< Proclamation.
Laws of England.

BRAMAN BLANCHARD ADAMS. . . -
Associate Editor of the Railway Age Gazette, New York. {mw'y’: Accident Statistics.
CHARLES BEmonT, D.LITT. .
See the biographical article: BfuonT, C. {Quichmt-
C. EMWEB(gfn, (lilli, l\{l.]];_'NST.C.E., IgIeIeEdE (11%38—11&05). . E
ajor-General, Roval Engineers. rved in Indian Mutiny, 1857-1860; tian : Li i ;i
Exf)ledition, 1882; &c. Founder (with late Sir Francis Bolton) and Past Plge};?dent { m;,l;:)ys Light Railways (in
of the Institute of Electrical Engineers. .

me;ms FngccﬁslAr?SSON' College, Oxford. C City of London (Royal
ormerly olar of Queen’s College, ord. Captain, 1st City of London (Ro; . 3
Fusiliers). Author of The Wilderness and Cold Harbour. yal1 Ravenna: Batle of 1512

CHArRLES GEORGE CrumMp, M.A.
Balliol College, Oxford. Clerk in H.M. Public Record Office, London. Editor of { Record.
Landor’s Works; &c.

CHARLES HiIaTT.
Author of Picture Posters; &c. { Poster.

CarrTON HUNTLEY HAVES, A M., Pr.D.
Assistant Professor of History in Columbia University, New York City. Member { Purgatory.
of the American Historical Association.

Crawrorp Howerr Toy, A.M., LL.D.
See the biographical article: Toy, CRAWFORD HOWELL. {Pmmb% Book of.

CHrArLES RavyMonp BeazLey, M.A,, D.Litt., F.R.G.S., F.R.HisT.S. .
Professor of Modern History in the University of Birmingham. Formerly Fellow | Polo, Mareo (in part);
of Merton College, Oxford, and University Lecturer in the History of Geography. { Plolemy (in part);
Lothian Prizeman, Oxford, 1889. Lowell Lecturer, Boston, 1908. Author of Pytheas (in part)
Henry the Navigator; The Dawn of Modern Geography; &c. :

CrarLES T. JAcosr.
Managing Partner of the Chiswick Press, London. Author of Printing; &c. {Prmm'

DuncanN Brack Macponaip, M.A., D.D.
Professor of Semitic Languages, Hartford Theolc}gical Seminary, Hartford, Conn.
Author of Development of Muslim Theology, Jurisprudence and_Constitutional | Ramadin,
Theory; Selections from Ibn Khaldun; Religious Attitude and Life in Islam; &c.

DEMETRIUS CHARLES BOULGER.
Author of England and Russia in Central Asia; History of China; Life of Gordon;
India in the 19th Century; History of Belgium; &c.

Rev. DanNeL Durany AppisoN, D.D.
sRector of All Saints' Church, Brookline, Mass. ExamininiChaplain to Bishop of
Massachusetts. Secretary, Cathedral Chapter of Diocese of Massachusetts. Author
of The Episcopalians; &c

DonNarlp Francis TovEY. {

Raffles, Sir Thomas.
Protestant Episcopal Church.

Author of Essays in Musical Analysis: comprising The Classical Concerto, The< Programme Musle.

Goldberg Variations, and analyses of many other classical works.

Davip GEORGE HOGARTH, M.A.
Keeper of the Ashmolean Museum, Oxford. Fellow of Magdalen College, Oxford.
Fellow of the British Academy. Excavated at Paphos, 1888; Naucratis, 1899 and
1903; Ephesus, 1904-1905; Assiut, 1906-1907. Director, British School at
Athens, 1897-1900. Director, Cretan Exploration Fund, 1899.

Priene;
Pteria.
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DaviD HANNAY. .
Formerly British Vice-Consul at Barcelona. Author of Short History of the Royal{g:ll:g:n’s:. %l:lt:{',

Navy; Life of Emilio Castelar; &c.

Duxinrrerp HENRY Scort, M.A,, PE.D., LL.D., F.RS.
President of the Linnean Society. Professor of Botany, Royal College of Science,
London, 1885-1892. Author of Siructural Botany; Studies in Fossil Botany; &c.

D’Arcy WenNTWORTH THOMPSON, C.B., M.A.
Professor of Natural History, University College, Dundee. British Delegate,
gcering Sea Fisheries and other Conferences. Author of 4 Glossary of Greek Birds;

Pringsheim, Nathanael.

Ray, John.

E. ALFRED JONES.
Author of Old English Gold Plate; Old Church Plate of the Isle of Man; Old Silver
Sacramental Vessels of Foreign Protestant Churches in England ; Illustrated Catalogue
of Leopold de Rothschsld's Collection of Old Plate; A Private Catalogue of the Royal
late at Windsor Castle; &c.

Epwarp ALrrep MiIncHIN, M.A,, F.Z.S.
Professor of Protozoology in the University of London. Formerly Fellow of
Merton College, Oxford, and Jodrell Professor of Zoology and Comparative Anatomy,
University College, London.

Quaich.

Polyp;
Protoplasm;

Protozoa.
EpwiN Barg, R.I.

Art Director, Cassell & Company, Ltd. Member of the Royal Institute of Painters
in Water Colours. Hon. Sec., Artists’ Copyright Committee.

Process.

Raymund of Antioch;
Raymund of Toulouse;
Raymund of Tripoli;
Raynald of Chétillon.

ERNEST BARKER, M.A. ’
Fellow and Lecturer in Modern History, St John's College, Oxford. Formerly
Fellow and Tutor of Merton College. Craven Scholar, 1895.

Epwarp B. ELLINGTON.

Founder and Chief Engineer of the General Hydraulic Power Co., Ltd. Author of ] Power Transmission:

Contributions to Proceedings of Institutions of Civil Engineers and of Mechanical Hydraulic.
Engineers.

Ricar REv. Epwarp CuTHBERT BUTLER, M.A,, O.S.B., L1T1.D. ' .
Abbot of Downside Abbey, Bath. Author of * The Lausiac History of Palladius " Premonstratensians;
in Cambridge Texts and Studies. Ranee, Armand de.

EpMunp Gosse, LL.D., D.C.L. . Prose.
See the biographical article: Gosse, EDMUND. {Pmlme’

EmiLe Garcke, M.InsT.E.E. . T . .
Managing Director of British Electric Traction Co., Ltd. Author of Manual of rmw"" Light Railways (in
Electrical Undertakings; &c. '[ part).

ERNEST ARTHUR GARDNER, M.A.

See the biographical article: GARDNER, PERCY. { Propylaca.

ErNEST GEORGE CokER, M.A., D.Sc., F.R.S.(Edin.), M.Sc., M.I.MECH.E.
Professor of Mechanical Engineering in the City and Guilds of London Technical Pulle
College. Author of various papers in Transactions of the Royal Societies of London, y.
Edinburgh and Canada; &c.

Stk Epwarp HERBERT BUNBURY, Bart., M.A., F.R.G.S. (d. 18g5). Pompeii (in part);
I{}[A.P. for Bury St Edmunds, 1847-1852. Author of 4 History of Ancient Geography; < Ptolemy (in part);
C.

Pytheas (i par).

EpMunDp JANES JamEes, A.M., Pu.D., LL.D.
President of the University of Illinois; President of American Economic Associa- Protection
tion. Author of History of American Tariff Legislation, and Essays and Mono- *
graphs on Economic, Financial, Political and Educational subjects.

Er1zaBetE O’NEILL, M.A. (Mrs H. O. O’Neill). Prebendary; Prelate;
Formerly University Fellow and Jones Fellow of the University of Manchester. Prior; Procurator.

EDGAR PRESTAGE.
Special Lecturer in Portuguese Literature in the University of Manchester.
Examiner in Portuguese in the Universities of London, Manchester, &c.
Commendador, Portuguese Order of S Thiago. Corresponding Member of Lisbon
Royal Academy of Sciences, Lisbon Geographical Society; &c. Editor of Letters of

Portugal: Literature.
a Portuguese Nun; Azurara's Chronicle of Guinea; &c.

ErNesT RUTHERFORD, F.R.S., D.Sc.,, LL.D., Pr.D.
Langworthy Professor of Physics, University of Manchester. Nobel Prize for
Chemistry, 1908. Author of Radio-activity; Radio-active Transformations; &c.

EpwyN RoBert BEvan, M.A.
gew College, Oxford. Author of The House of Seleucus; Jerusalem under the High
riests.

Radio-activity.

Ptolemies.

FREDERICK CORNWALLIS CONYBEARE, M.A., D.TH.
Fellow of the British Academy. Formerly Fellow of University College, Oxford.
E;it:l; oécThe Ancient Armenian Texts of Aristotle. Author of Myth, Magic and
orals; &c.

Purification.
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FERDINAND CANNING ScOTT SCHILLER, M.A., D.Sc. .
Fellow and Tutor of Corpus Christi College, Oxford. Author of Riddles of the { Pragmatism.
Sphinx; Studies in Humanism; &c.

Franczs M. D. DrRUMMOND. { Precedence (in part).

FRADN; DAfWShONFADAIMS’ lf)lkD'f elgssg, F.G.S;i F.RS. Prof ¢ Geol MeG

n of the Faculty of Appli ience and Logan Professor o , McGill . .

University, Montreal; Pres?dent of Canadian Mining Institute. Authgg)f Papers{ Quebec (in part);
dealing with problems of Metamorphism, &c., also Researches on Experimental | Queen Charlotte Islands.

Geology; &c.

Rev. FREDERICK EpDwARD WARREN, M.A,, F.S.A.
Rector of Bardwell, Bury St Edmunds, and Honorary Canon of Ely. Fellow of
St John's College, Oxford, 1865-1882. Author of The Old Catholic Ritual done into 5 Prayer, Book of Common.
English and compared with the Corres ing Offices in the Roman and Old German

Manuals; The Luturgy and Ritual of the Celtsc Church; &c. L

FraANK GEORGE POPE. Purin
Lecturer on Chemistry, East London College (University of London). .

Frank Haice Dixon, Pa.D., A M. . . .
Professor of Economics, Dartmouth College, Hanover, N.H. Member of the n‘“‘?”' . American Railway
National Waterways Commission. Author of State Railroad Control. Legislation.

Hon. FrepErRICK JaMES HamrrtoNn Merrmir, Pr.D., F.G.S.(America), M.
AMERICAN INST.M.E., &c.
Consulting Geologist and Mining Engineer. State Geologist of New York,\ Quarrying.
3&899—!904. Author of Reports of New Jersey and New York Geological Surveys;
C.

FERNAND KHNOPFF.
See the biographical article: KuNopFF, F. E. J. M. {Portuls, J. F

Francis LLEWELLYN GrirriTH, M.A., PR.D,, F.S.A.
Reader in Egyptology, Oxford University. Editor of the Archaeological Survey and | Psammetichus:
Archaeological Reports of the Eiypt Exploration Fund. Fellow of Imperial < Rameses (in ? art)
ggrman Archaeological Institute. Author of Stories of the High Priests of Memphis; part).

r

Francts MANLEY Lowk.
Major R.A. (retired). Member of the Staff of Sir W. G. Armstrong, Whitworth '
& Co., Ltd., Elswick Works. Assistant-Superintendent of Experiments, Shoebury- i Range-finder.
i)ess, 1898—1223. Author of articles in the Proceedings of the Royal Artillery
nstitution; &c.

Fmr{)x %oofong’ly 'A'c(f& Ir?jm)A hor of Stud Psychical Research; M
embroke College, ord. uthor of Studies in Psychi earch; Modern
Spiritualism; &c. { Premonition.

U

FraNk R. CaNna, Portuguese East Africa;
Author of South Africa from the Great Trek to the Union. Rabah Zobeir.
Francis Wart, MA. Pound (i )
Barrister-at-Law, Middle Temple. Author of Law’s Lumber Room. ound (in part).
FRreEDERICK WILLIAM RUDLER, L.S.0., F.G.S. Pyrites;
Curator and Librarian of the Museum of Practical Geology, London, 1879-1902. ’
President of the Geologists' Association, 1887-1889. Pyrope.

,

Francis Ysioro EpcewortH, M.A., D.C.L.
Professor of Political Economy in the University of Oxford. Fellow of All Souls’
College, Oxford, and of King's College, London. Editor of the Economic Journal. < Probability
Author of Mathematical Psychics, and numerous papers on the Calculus of Proba- *
bilities in the Philosophical Magazine; &c.

GEO!;.G;: An(l:unlAge GRIERSON, C'I‘E"IPH}P" D'%Il’.m S ¢ Ind (

ndian Civil Service, 1873-1903. In charge of Linguistic Survey of India, 1898- .

1902. Gold Medallist, Royal Asiatic Society, 1900. Vice-President of the Royal ] Prakrit;
‘}silant‘ilq Sogcety. Formerly Fellow of Calcutta University. .Authorof The Languages | Rajasthani,
9 ia; &c.

GEORGE CHARLES WiILLIAMSON, LITT.D.

L

Chevalier of the Legion of Honour. Author of Portrait Miniatures; Life of Rickard
Cosway, R.A.; George Engleheart; Portrait Drawings; &c. Editor of ﬁew Edition { Prieur, Plerre.
of Bryan’'s Dictionary of Igaimrs and Engravers.

ROBERT GEOFFREY ELLIs.
Peterhouse, Cambridge. Barrister-at-Law, Inner Temple. Joint-editor of Englisk { Privy Counell.
Reports. Author of Peerage Law and History.

GEORGE GREGORY SmiTH, M.A.
Professor of English Literature, Queen’s University, Belfast. Author of The! Ramsay, Allan.

Days of James IV.; The Transition Period; Specimens of Middle Scots; &c.

GEORGE JomNSTON ArLmaN, M.A,, LL.D., F.R.S., D.Sc. (1824-1903).
Professor of Mathematics in Queen’s College, Gaiway, and in Queen's University of
Ireland, 1853-1893. Author of Greek Geometry from Thales to Euclid; &c.

GEORGE JAMES TURNER.
ISB:é'irister-at-Law, Lincoln’s Inn.  Editor of Select Pleas of the Forests for the Selden
ety.

Ptolemy (in part);
Pythagoras: Geomelry.

Provision;
Rape.

—rmy Ay Ay Ay —A e



G. Re.

G. Sa.

G.W.T.

H. A Y.

H.D. W.

H. Fr.

H.F. G.

H.F. P,

H. M. R.

H. N. D.

H. 0.

H.R. L.

H. Ti

H.T. A.

H. W.C.D.

H. Y.

I. A.

J. A.B.

J. A. BL

J.A.H.

J.A.S

J.E.S*

INITIALS AND HEADINGS OF ARTICLES ix

Sir GEORGE REm, LL.D.
See the biographical article: REID, SIR GRORGE. Portraiture.
GEORGE SaINTsBUrY, LL.D., D.C.L. Quinet; Rabelais;
See the biographical article: SAINTSBURY, GEORGE E. B. Racine.

REv. GrirriTHES WHEELER THATCHER, M.A., B.D.
Warden of Camden College, Sydney, NSsW. F ormerly Tutor in Hebrew and Old < Riwendis.
Testament History at Mansfield College, Oxford.

HoraT10 ARTHUR YORKE, C.B. { Railways: British Railway

Lieut.-Colonel, R.E. (retired). Chief Inspecting Officer of Railways, Board of DL
Legislation.

Trade. Served in Afghan War, 1879-1880; Nile Expedition, 1884-1885.

S il;mv lgnvguonodWOer, g}.lg:l.B., G.C.M.G. (11\,8133.?08)' MP. §
bassador Extraordinary an enipotentiary at Madrid, 1892-1900. .P. for
Christchurch, 187&;1880; for Portsmouth, 1880-1885. Author of A Life of | Primrose League.

Napoleon at Elba;
Henmt Frantz, Puvis de Chavannes,
Art Critic, Gazette des beaux arts, Paris. g
Hans FriepricE Gapow, F.R.S., Pr.D. ’ Python;
Strickland Curator and Lecturer on Zoology in the University of Cambridge. Author{ Ratitae;
of ** Amphibia and Reptiles "' in the Cambridge Natural History; &c. Rattlesnake (in part).
Henry Francis PErmam, LL.D., D.C.L. .
See the biographical article: PELEAM, H. F. {Polybius (in part).
Huca Munro Ross. . .
Formerly Exhibitioner of Lincoln College, Oxford. Editor of The Times Engineering {mw".s' Inlrot?ucnon, Con-
Supplement. Author of British Railways. struction, Rolling Stock.
Henry NEwtoN DicksoN, M.A., D.Sc., F.R.S.(Edin.), F.R.G.S.
Professor of Geography at University College, Reading. Formerly Vice-President, Red Sea
Royal Meteorological Society. Lecturer in Physical Geography, Oxford University. .
Author of Meteorology; Elements of Weather and Climate; &c.
HerMANN OELSNER, M.A., PE.D.
Taylorian Professor of the Romance Languaﬁes in the University of Oxford. Mem- | Provencal Literature:
ber of&gouncil of the Philological Society. uthor of A History of Provengal Litera- Modern.
ture;
TrE Rev. HENRY RicHARDS Luarp, M.A., D.D. (1825-1891).
Registrary of the University of Cambridge, 1862-1891. Formerly Fellow, Bursar .
ang Lecturer at Trinity College. Honorary Fellow of King's College, London. 4 Porson (in part).
Editor of the Annales Monastici; the Historia of Matthew Paris and other works
for the ** Rolls " Series. R
HeNrY TIEDEMANN.
London Editor of the Nieuwe Rotterdamsche Courant. Author of a Dutch biography, { Potgieter.
and various pamphlets and travel works, including Via Flushing.
REv. HERBERT THOMAS ANDREWS.
Professor of New Testament Exegesis, New College, London. Author of ** The | Polycarp;
Commentary on Acts’ in the Westminster New Testament; Handbook on the Presbyter.
Apocryphal Books in the ‘* Century " Bible.

HEN%:HWU’L?‘% CARLfE%S IP'fchS’uM’Abxf d. Fellow of All Souls’ College, Oxford Coggeshall
ow and Tutor of Balliol College, ord. Fellow o uls’ College, ord, A
1895-1902. Author of England under the Normans and Angevins; Charlemagne. Ralph of

Sk HENrY YULE, K.C.S.I., C.B. Polo, Marco (in part);
See the biographical article: YULE, SIR HENRY. Prester John; Ramusio.

ISRAEL ABRAHAMS, M.A. Proselyte; Qaraites; Qaro;

Reader in Talmudic and Rabbinic Literature in the University of Cambridge. Raba Ben Joseph Ben Hama
Formerly President, Jewish Historical Society of England. Author of A Shor:4 Rabbah Bar Nahmani;
History of Jewish Literature; Jewish Life in the Middle Ages; Judaism; &c. Rapoport, Samuel;

| Rashbam; Rashi.

Sk JERVOISE ATHELSTANE Baines, C.S.I. r
resident, Royal Statistical Society, 1909-1910. Census Commissioner under
the Government of India, 1889-1893. Secretary to l};){al Commission on Opium, Population.
1894-1895. Author of Official Reports on Provincial Administration of Indian
Census Operations; &c.

OHN A. BLAck. X
y Press reader of the New Volumes of the Encyclopaedia Britannica (10th ed.). { Proof-reading (in part).

Jorn ArLLEN Howk, B.Sc.
Curator and Librarian of the Museum of Practical Geology, London. Author of { Pre-Cambrian.
The Geology of Building Stones.

JoEN ApDINGTON SyMmonDs, LL.D.
See the biographical arti’cle.: SYMONDS, JOHN A, { Pontanus, Jovianus.

JOKNP%WHBSANMS’ I:nil\ll Ty %IED'b d Fellow of St John's Coll

ublic Orator in the University of Cambridge. ellow of St John's College, .

Cambridge. Fellow of the British Academy.® Author of A History of Classical] Porson (in part).
rship: &c.
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J. F-K, Jauzs Frrzmauvrice-KeLLy, Li1T.D., F.R. HIsT.S.
Gilmour Professor of Spanish Language and Literature, Liv 1 University.
Norman McColl Lecturer, Cambridge University. Fellow of the British Academy. Quevedo y Villegas.
Member of the Royal Spanish Academy. Knifht Commander of the Order of
Alphonso XII. Author of A History of Sypanish iterature; &c.

J.G.C. A JorN GEORGE CLARK ANDERSON, M.A.
Student, Censor and Tutor of Christ Church, Oxford. Formerly Fellow of Lincoln 1 Pontus.
College. Craven Fellow, Oxford, 1896. Conington Prizeman, 1893.

J.G. F. Sir Josrua GmrrinG Frrcm, LL.D. .
gee the biographical article: F1TcH, SIR JosHUA GIRLING. { Polytechnic (in par).
{ Praefect (in pari);

J.G.Fr JaMES GEORGE FrAZER, M.A., D.C.L., LL.D., L1rr.D. Praeneste (in part);
Professor of Social Anthropology, Liverpool University. Fellow of Trinity College, 4 Praetor (in part);
Cambridge. Fellow of the British Academy. Author of The Golden Bough; &c. Proserpine (in part);

| Province (in part).

r

J. G. K. JorN GramaM KErr, M.A, F.R.S.
Regius Professor of Zoology in the University of Glasgow. Formerly Demon-
strator in Animal Morphology in the University of Cambridge. Fellow of Christ’s < Ray (in pari).
College, Cambridge, 1898-1904. Walsingham Medallist, 1898. Neill Prizeman,
Royal Society of Edinburgh, 1904.

J. G. Se. Sir James GeorGe Scort, K.C.LE. ‘
Superintendent and Political Officer, Southern Shan States. Author of Burma;< Rangoon.
The Upper Burma Gasetteer.

J. Hn. JUsttis HASHAGEN, Pr.D.
Privatdozent in Medieval and Modern History, University of Bonn. Author of { Puttkammer.
Das Rheinland unter der Fransisische Herrschaft.

J.H. M. JorN HENRY MmDLETON, M.A,, LiT1.D., F.S.A., D.C.L. (1846-18096).
Slade Professor of Fine Art in the University of Cambridge, 1886-1895. Director
of the Fitzwilliam Museum, Cambridge, 18%;12:92. Art_Director of the South < Raphael.
7

Kensington Museum, 1892-1896. Author of raved Gems of Classical Times;
Iluminated Manuscripts in Classical and Mediaeval Times.

J. Ja. Josepr Jacoss, Litt.D.
Protessor of English Literature in the Jewish Theological Seminar%. New York.
Formerly President of thedlewish Historical Society of England. Corresponding { Purim,
Member of the Royal Academy of History, Madrid. Author of Jews of Angevin
England; Studies in Biblical Archaeology; &c.

J.L* Sk Josepr LArRMOR, M.A., D.Sc., LL.D., F.R.S.
ellow of St John's College, Cambridge, and Lucasian Professor of Mathematics in
the University. Secretary of the Royal Society. Professor of Natural Philosophy,
Queen’s College, Galway, 1880-1885. Author of Ether and Malter, and various
memoirs on Mathematics and Physics.

J. M. Sk JomN MacpoNeLL, C.B., LL.D.
Master of the Supreme Court. Counsel to the Board of Trade and London Chamber
of Commerce. Formerly Quain Professor of Comparative Law, University College, { Protectorate.

Radiation, Theory of;
Radiometer.

London. Editor of State Trials; Civil Judicial Statistics; &c. Author of Survey
of Political Economy; The Land Question; &e.

JM M 0oEN MaALcoLM MITCHELL. .
J Sometime Scholar of gixoeen's College, Oxford. Lecturer in Classics, East London Pomponazzi, Pletro;
College (University of London). Joint-editor of Grote's History of Greece. Price, Richard.

J.P.E JEaN PauL HrepoLyTE EMMANUEL ADHEMAR ESMEIN.
Professor of Law in the University of Paris. Officer of the ion of Honour. | Prefeet;
}\dembpr &fc the Institute of France. Author of Cours élémentaire d’histoire du droit } Provost (in France).
rangais; &c.

J.P.P. JonNP P*mcxwmf I;ES?GATE,'}VI.%., Lit1.D. (L L Fel (T Call
rofessor o tin in the University of Liverpool. Fellow of Trinity College,
Cambridge. Fellow of the British Academy. Editor of the Classical Quarterly. 4 Propertius, Sextus.
Editor-in-chief of the Corpus Poetarum Latinorum; &c.

IR T emerly S f the London A fC f the Press. Sub
ormer retary of the London Association of Correctors of the Press. Sub- x :
editor of the Athenaeum and Notes and Queries. _ { Proof-reading (in pari).

J.S.F. Jorn Smita FrETT, D.Sc., F.G.S.
Petrographer to the Geological Survey. Formerl?' Lecturer on Petroloiy in Edin-
burgh University. Neill Medallist of the Royal Society of Edinburgh. Bigsby
Medallist of the Geological Society of London.

{Porphm; Pumice;
J.S.R. James SmitH REm, M.A,, LL.D., L11T.D. {

Pyroxenite;
Quartzite; Quartz-Porphyry.

Professor of Ancient History and Fellow and Tutor of Gonville and Caius College,
Cambridge. Browne's and Chancellor's Medals. Editor of editions of Cicero's
Academia, De Amicitia; &c.

J. T. Be. JouN THoMAS BEALBY. )
Joint-author of Stanford’s Euroﬁe. Formerly Editor of the Scottish Geographical
edin’s Through Asia, Central Asia and Tibel; &c.

Quintilian,

Poltava (in pori);
Pskov (in pari);
Radom (in pari).

Magazine. Translator of Sven



J. T. Cr.

J.W.

J.W.*
J.W.G

K. G. J.

K. 8.

L. Bl

L. J.S.

L. Wr.

L. W. V.-H.

M. Br.
M. Ha.

M. M. Bh.

M.N.T.

M. 0.B.C.

N. M.

N.W.T.

0.C. W.

0. H.

P.A. K,
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Jmls:o ’I;lnomékmcz ancnnfu.h 4 P R

ndon Correspondent of the Australasian Pastoralists’ Review, North Queensland )

Herald; &c. Fellow of the Royal Colonial Institute. Author of Polynesian Queensland: History.
Labour in Queensiand; Guide to Queensland ; &c.

James WiLriams, D.C.L., LL.D. .
All Souls' Reader in Roman Law in the University of Oxford. Fellow of Lincoln ;rmm"t"“ (la); )
College. Author of Wills and Succession ; &c. ption (in pari).

AMES Warp, LL.D.
I See the biographical article: WARD, JAMEs. {Psychology.

JorN WALTER fGéEe((";IORY, D.Shc.,l}?.R.S‘ . Pro ¢ Geal q
Professor o at the University o asgow. Professor o ogy an R
Mineralogy at the University of Melbourne, 1900~1904. Author of The Dead Heart Queensland: Geology.

of Austraha; &c

KINGSLEY GARLAND JAYNE. Portugal: k
Sometime Scholar of Wadham College, Oxford. Matthew Arnold Prizeman, 1903.{ History Geography and
Author of Vasco da Gama and his Successors. :

Pommer; Portative Organ;
KATHLEEN SCHLESINGER. P Mﬂ“. Organ; Psalte.ry 3
Editor of the Portfolio of Musical Archaeology. Author of The Instruments of the | Rackett; Ravanastron;
Orchestra. Rebab; Rebec;
Recorder (music);
Reed Instruments.
Count Lurzow, Lirt.D. (Ox0n.), D.PH. (Prague), F.R.G.S.
Chamberlain of H.M. the Emperor of Austria, kmg of Bohemia. Hon. Member
of the Royal Society of Literature. Member of the Bohemian Academy, &c.4 Prague.
Author of Bohemia: a Historical Sketch; The Historians of Bohkemia (Ilchester
Lecture, Oxford, 1904) ; The Life and Times of John Hus; &c.

Louis BeLL, Pa.D.
Consulting Engineer, Boston, U.S.A. Chief Engineer, Electric Power Trans- ] Power Transmission:
mission Department, General Electric Co., Boston. Formerly Editor of Electrical Electrical,
World, New York. Author of Electric Power Transmission; &c.

LEONARD JAMES SPENCER, M.A. ; Pyrargyrite;
Assistant in Department of Mineralogy, British Museum. Formerly Scholar of{g:ouﬁl’?t;; P,romor:‘;i“;

Sidney Sussex College, Cambridge, and Harkness Scholar. Editor of the Mineral-

ogical Magaszine. Pyrrhotite; Quartz; Realgar.
Lewis WRIGHT.

Author of The Practical Poultry Keeper; The New Book of Poultry; &c. {Pou“r' and Poultry-farming.
L. W. VerNoN-Harcourt (d. 1909).

Barrister-at-Law. Author of His Grace the Steward and the Trial of Peers. {R“"m"m of Land.
MARGARET BRYANT. {Popo, Alexander (in pars).
Mazrcus HartoG, M.A., D.Sc., F.L.S. .

Professor of ioology: Unive;'sity College, Cork. Formerly Fellow of the Royal Proteomyxa;

University of Ireland. Author of * Protozoa' in Cambridge Natural History; | Radlolaria,

and papers for various scientific journals.

Fellow of Bombay University. M.P. for N.E. Bethnal Green, 1895-1906. Author i
of History of the Constitution of the East India Company; &c. wasjl Jehangir.

Marcus Niesuar Top, M.A.
Fellow and Tutor of Oriel College, Oxford. University Lecturer in Epigraphy.< Pylos.
Joint-author of Catalogue of the Sparta Museum.

SR MANCHERJEE MERWANJEE BHOWNAGGREE, K.C.I.E. {mm,
Sir Co

MaxmarLiaNn Orto BismMarck CaspAri, ML.A. Polyerates;
Reader in Ancient History at London University. Lecturer in Greek at Birmingham ’
University, 1905-1908. Punie Wars.

NormMaN M‘LEaN, M.A.
Lecturer in Aramaic, Cambridge University. Fellow and Hebrew Lecturer, Christ’s i Rabbfili.
College, Cambridge. Joint-editor of the larger Cambridge Septuagint.

NortrCcOTE WHITRIDGE THOMAS, M.A.
Government Anthropologist to Southern Nigeria. Corresponding Member of the
Société d’Anthropologie de Paris. Author of Thought Transference; Kinship and
Marriage in Australia; &c

{Pomion (Psychology).
Rev. Owen CHARLES WHITEHOUSE, M.A., D.D.
Senior Theological Tutor and Lecturer in Hebrew, Cheshunt College, Cambridge.
Formerly Principal and Professor of Biblical Exi;esis and Theology 1n the Countess

of Huntingdon’s College, Cheshunt. Author of Primer of Hebrew Antiquities; &c.

Oraus MacNus FriepricE Hewnrict, Pa.D., LL.D., F.R.S.
Professor of Mechanics and Mathematics in the Central Technical College of the
%l.ty and&Guilds of London Institute. Author of Vectors and Rotors; Congruent
sgures; &c.

Priest (in part);
Prophet (in pari).

Projection.

Poltava (in part);
Pskov (in pari);
Radom (in part).

PRINCE PETER ALEXEIVITCH KROPOTKIN.
See the biographical article: KROPOTKIN, PRINCE P. A,
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PHiLip CHESNEY YORKE, M.A. Prynne, Willia : .

Magdalen College, Oxford. Editor of Letters of Princess Elizabeth of England. Pym, ;’om m (in port);
PercY GARDNER, LiTT.D., LL.D., F.S.A. Polvelitus: .

See the biographical article: G,ARDNER, PERCY. p:zmt;:: Polygnotus;
PETER GILEs, M.A., LL.D., Lirt.D.

Fellow and Classical Lecturer of Emmanuel College, Cambridge, and University

lsl(:?der in Comparative Philology. Formerly Secretary of the Cambridge Philological Q; R.

iety.

Paur Georce Konopy.
Art Critic of the Observer and the Daily Mail. Formerly Editor of the Artist. i Potter, Paul.
Author of The Art of Waller Crane; Velasques, Life and Work; &c.

PETER GUTHRIE Tart, LL.D. .
See the biographical article: TAiT, PETER GUTHRIE. {Qu“mons (in part).
PAauL MEYER. { Provencal Language;
See the biographical article: MEYER, PAUL HYACINTHE. \ Provencal Literature (in pari)

PriMrosE McConnEeLL, F.G.S.
glcember of the Royal Agricultural Society. Author of Diary of a Working Farmer;< Reaping,

an.RROBm;r fHA'rcn flg':!:)NETTtM.%.,dD.D. qc .

egius Professor of Hebrew, Cambridge, and Canon of Ely. Formerly Fellow and ;

Lecturer in Hebrew and Syriac, Queens' College, and {Jniversity yLecturer in Psalms, Book of (in part).
Aramaic. Author of 4 Short Account of the Hebrew Tenses; In our Tongues; &c.

RecIiNaLD INNES Pocock, F.Z.S. 3
Superintendent of the Zoological Gardens, London. { Pycnogonida

RoNALD JoEN McNELL, M.A.
Christ Church, Oxford. Barrister-at-Law. Formeriy Editor of the St James's
Gazelte, London. .

Ricaarp LYDEKKER, F.R.S., F.Z.S,, F.G.S.
Member of the Staff of the Geological Survey of India, 1874-1882. Author of
f‘fa%o ue”:dgf ggssil Mammals, Reptiles and Birds in the British Museum; The Deer
9 ; &c.

Ray Morris, M.A. .
Formerly Managing Editor, Raslway Age Gazette, New York. Author of Raslroad
Administration.

RoBErT MURRAY LESLIE, M.A., M.D.( M.R.C.P.
Senior Physician, Prince of Wales's General Hospital, London. Lecturer on

Racquets,

Porcupine (in part);
Porpoise; Primates;
Proboscidea; Prongbuck;
Rabbit (in pari);

Rat; Ratel.

Railways: General Statistics
and Financial Organization.

Medicine, London Post-Graduate College. Author of Clinical Types of Pneu- Fygmy.
monia; &c
R. MorTIMER WHEELER. { Punch.
Poniatowski, Joseph A.;
RoBERT NI1sBET BAIN (d. 1909). Potemkin, Prince;

Assistant_Librarian, British Museum, 1883-1909. Author of Scandinavia: the | potocki, Ignaty;
P;h'tical Huéog of Deétmrk, Nh%g an;il %veden, If] —Ign?io;n];th First Romanovés, Potoeki sml’a' F.:

“ ; . " it oo S X x]
1013-1725; Slavonic Europe itical History of Poland and Russia from 1409 | peoyopovieh; Pugachev;

to 1796;
Rakéezy; Razin.
ReNE PouparpIN, D.-Bs-L.
Secretary of the Ecole des Chartes. Honorary Librarian at the Bibliothaque
Nationale, Paris. Author of Le Royaume de Provence sous les Carolingiens; Recueil
des chartes de Saint-Germain; &c.

{ Provenee;
R. PrENE Sprems, F.S.A., FRIBA, {

Quierzy, Capitulary of.

Formerly Master of the Architectural School, Royal Academy, London. Past
President of Architectural Association. Associate and Fellow of King’s College,
London. Corresponding Member of the Institute of France. Editor of Fergusson’s
History of Architecture. Author of Architecture: East and West; &c.

ROBERT RANULF MARETT, M.A.
Reader in Social Anthropology, Oxford University, and Fellow and Tutor of Exeter 4 Prayer.
College. Author of The Threshold of Religion.

RoserT SEYMOUR Conway, M.A., D.LitT. . Pompell: Oscan Inscripbions;
Professor of Latin and Indo-European Philology in the University of Manchester. | praaneste (in part);
Formerly Professor of Latin in University Collefe, Cardiff; and Fellow of Gonville tuttii !
and Caius College, Cambridge. Author of The Italic Dialects. Prae .

Poreh.

Viscount St CYRES. Quesnel, Pasquier;
See the biographical article: IDDESLEIGH, 1ST EARL OF. Quietism,

SooNEy Freperic HarMER, D.Sc, F.R.S,, F.Z.S.
Keeper of Zoology, Natural History Departments, British Muscum. Fellow, | Polyzoa;
formerly Tutor and Lecturer, King's College, Cambridge. Joint-editor of The) Pterobranchia.
Cambridge Natural History.

ST GEORGE JACESON Mivart, M.D., F.R.S. .
See the b:i[ographical article: MIVART, ST GEORGE JACKSON. Rattlesnake (in pari).

SAMUEL RawsoN GARDINER, LL.D., D.C.L. .
See the biographical article: GARDINER, S. R. {m William (in por?).
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'Pompoll (in part);

Pomposa; Pomptine Marshes;

TaoMAs AsEBY, M.A,, D.LI1TT. Popilia, 61;- pgnu,- ’
Director of British School of Archaeology at Rome. Formerly Scholar of Christ Postumia, V’la' ’
Church, Oxford. Craven Fellow, 1897. Conington Prizeman, 1906. Member of 1 .,
the Imperial German Archaeological Institute. Author of The Classical Topo- | Praeneste (in part);
graphy of the Roman Campagna. Praenestina, Via;

Puteoli; Pyrgi;

L Ravenna (in part).

TmMoTHY AUGUSTINE COGHLAN, 1.S.0.
Agent-General for New South Wales. Government Statistician, New South Wales,
1886-1905. Honora? Fellow of the Royal Statistical Society. Author of Wealth
g:::d Progress of New South Wales; Statistical Account of Australia and New Zealand ;

Queensland: Geography and
Statistics.

Post and Postal Service;
Pound (in part);
Praemunire.

Privateer;

Prize: War;

Raid; Rebellion.

THOMAS ALLAN INGrRAM, M.A., LL.D.
Trinity College, Dublin.

Sir THOMAS BARCLAY.
Member of the Institute of International Law. Officer of the Legion of Honour.
Author of Problems of International Practice and Diplomacy; &c. M.P. for
Blackburn, 1910.

TaoMAs F. DaLE, M.A.
ueen’s College, Oxford. Steward and Member of the Council of the Polo and
iding Pony Society. Author of Polo, Past and Present; &c.

TaoMas Hoockin, D.C.L., LiTT.D.
See the biographical article: HopGkiN, THOMAS.

Sir Taomas HunceErrorp Horpicr, K.C.M.G., K.C.1.LE,, D.Sc.
Superintendent, Frontier Surveys, India, 1892-1898. Gold Medallist, R.G.S., Quotta.
London, 1887. Author of The Indian Borderland; The Countrses of the King's ue
Award; India; Tsbet. .

Sir TEoMas Lirtie Heats, K.C.B., Sc.D.
Assistant-Secretary to the Treasu?. London. Fellow of Trinity College, Cambridge. Po
Author of Apollonius of Perga; Treatise on Conic Sections; The Thirteen Books of rism.
Euclid's Elements; &c.

T ot e Oxfond. Lec H East London and Birkbec

alliol College, ord. turer in History, East London and Bir k Colleges, .
University of London. Stanhope Prizeman, Oxford, 1887. Assistant Editorg :f {R”"’ Henry.
Dictionary of National Biography, 1891-1901. Author of The Age of Joknson; &c.

TaoMAs WOODHOUSE. Ramie.
Head of the Weaving and Textile Designing Department, Technical College, Dundee.

Rlzv.F ““'ILLIAfM Niwgulsru% IIBIREvo&l:fT dCoolrgm?E, MJ}"E F.Il{.E.S., Pu.D.

ellow of Magdalen College, ord. Professor of English History, St David’

College, Lampeter, 1880-1881. Author of Guide du Haut Dauphinér;ym Range o,s' Ragatz; Rambert.
the Todi; Guide to Grindelwald; Guide to Switzerland; The Alps in Nature and
in History; &c. Editor of the Alpine Journal, 18801881 ; &c.

WiLLiaM ALEXANDER Linpsay, K.C., M.A., J.P.,, D.L., F.SA.
Windsor Herald. Bencher of the Middle Temple. Peerage Counsel. Author of The4 Precedence (in part).
Royal Household, 1837-1897; &c.

WaLTER ALisoN PrHirrres, M.A. [
Formerly Exhibitioner of Merton College and Senior Scholar of St John’s College, Prince;
Oxford. ~ Author of Modern Europe; &c. il’rovost (in part).

WiLHELM BACHER, PH.D.
Professor at the Rabbinical Seminary, Budapest. Knight of the Iron Crown.< Rabbi.
Author of Die Agada der Tannaiten ; &c

WiLLiaM Barcray Parsons, C.E., LL.D.
Formerly Chief Engineer, Rapid Transit Commission, New York. Advisory
Engineer, Royal Commission on London Traffic. Author of Track; Turnouts; &c.

WiLLiam ErNEST DaLBY, M.A., M.INST.C.E. {

Polo.

—r— —A— A ——

{anenna (in part).

Railways: Inire-Urbaen Rail-
ways.

Power Transmission: Iniro-
ductory and Mechanical;
Railways: Locomotive Power.
Quarter Sessions, Court of;

Recognizance.

Professor of Civil and Mechanical Engineering at the City and Guilds of London
Institute Central Technical College, South Kensington. Formerly University
Demonstrator in the Engineering Department, Cambridge. Author of Tke
Balancing of Engines; Valves and Valve-Gear Mechanism ; &c.

WiiLiaM FEILDEN CrAIEs, M.A.
Barrister-at-Law, Inner Temple. Lecturer on Criminal Law, King's College,
London. Editor of Archbold’s Criminal Pleading (23rd edition).

WirLiam GarNeTT, M.A,, D.C.L.
Education?ls {\Id\l;iserctt}l theCLonI;iog Cotrl’nty r(fatium:cil.P lf“ormerl MFe}:ow and
ecturer of St John's College, Cambridge. Principal and Professor of Mathematics, ;
&Dcurham College of Science, Newcastle-on-Tyne. Author of Elementary ngamic: ; Polytechnie (in part).

Stk Witriam Henrvy FLOWER, F.R.S. Porcupine (in part);
See the biographical article: FLOWER, SIR W. H. Rabbit (in part).

Wiiuiam H. Lang, M.B,, D.Sc.
Barker Professor of C;'yptogamic Botany, University of Manchester. {Phﬂdophm-



xiv INITIALS AND HEADINGS OF ARTICLES
W.L.G. WriiLiaM LawsoN Grant, M.A. ward .
Professor at Queen’s University, Kingston, Canada. Formerly Beit Lecturer in gg:gc%,mmlzl?g?’ 0):
Colonial History at Oxford University. Editor of Acts of the Privy Council (Colonial s T port);
Series); Canadian Constitutional Development (in collabcration). Quebec: City.
W.M WiLLiam Minto, M.A., LL.D. . .
See the biographical article: MINTO, WILLIAM. {? ope, Alexander (in part).
W.M.F.P. WrLiam MarteEw Frinpees PeTrIg, F.R.S., D.CL., LiT.D. {Pynm!d
See the biographical article: PETRIE, W. M. F. .
W. 0. B. VENh)cNﬁgFRID Og.pgmm ]ﬁunogs,dM.A. 4T f Christ Church. Oxford
eacon of Birmingham. Student and Tutor o rist Church, ord, 1884—
16‘891. Principal of Leeds Clergy School, 1891-1900. Author of The Mystery of thc | Prayers for the Dead.
r0SS.
W.R. M. WiLLiam RicEArRD MorriLL, M.A. (d. 1910).
Formerly Professor of Russian and the other Slavonic Languages in the University | pushkin
of Oxford. Curator of the Taylorian Institution, Oxford. Author of Russta; y
Slavonic Literature ; &c.
Priest (in part);
W.R.S. WiLLiaM RoOBERTSON Smrth, LL.D. Prophet (in part);
See the biographical article: SMiTH, WILLIAM ROBERTSON. Psalms, Book of (in part);
Rameses (in part).
W.W.F.* WiLLiAM WARDE FOWLER, M.A.
Fellow of Lincoln College, Oxford. Sub-Rector, 1881-1904. Gifford Lecturer, ! pontifex,
Edinburgh University, 1908. Author of The City-State of the Greeks and Romans;
The Roman Festsvals of the Republican Period; &c.
w.Y. REv. WiLLiaM YOUNG.
Minister, Higher Broughton Presbyterian Church, Manchester, 1877-1901, and < Presbyterianism.
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POLL, strictly the head, in men or animals. Skeat connects
the word with O. Swed. kolle (initial p and & being interchange-
able) and considers a Celtic origin probable; cf. Irish coll, Welsh
col, peak, summit. “Poll ” is chiefly used in various senses
derived from that of a unit in an enumeration of persons or
things, e.g. poll-tax (g.0.), or “ challenge to the polls ’ in the case
of a jury (g.v.). The most familiar derivative uses are those
connected with voting at parliamentary or other elections;
thus “ to poll ” is to vote or to secure a number of votes, a.nd
“ the poll,” the voting, the number of votés cast, or the time
during which veting takes place. The verb “to poll ” also
means to clip or shear the top of anything, hence “ polled " of
hornless cattle, .or ¢ deed-poll ”* (d.e. 2 deed with smooth or
unindented edges, d:stmgmshed from an * indenture ”).
Atreewhlchhasbeen ‘polled,” or cut back close in order to
induce it to make short bushy gtowth is called a “ pollard.”

At the university of Cambridge, " degree is known as
a “ poll-degree.” This is generally expm::ed as from the Greek
ol xoA\of, the many, the common people.

POLLACK (Gadus pollachius), a fish of the family Gadidae,
abundant on rocky coasts of northern Europe, and extending as
far south as the western parts of the Mediterranean, where,
however, it is much scarcer and does not attain to the same size
as.in its real northern home. In Scotland and some parts of
Ireland it is called lythe. It is distinguished from other species
of the genus Gadus by its long pointed snout, which is twice
as long as the eye, with projecting lower jaw, and without a
barbel at the chin. The vent is below the anterior half of the
first dorsal fin. A black spot above the base of the pectoral
fin is another distinguishing mark. Although pollack are well-
flavoured fish, and smaller individuals (from 12 to 16 in.)
excellent eating, they do not form any considerable article of
trade, and are not preserved, the majority being consumed by
the captors. Specimens of 12 Ib are common, but the species
is said to attain occasionally as much as 24 Ib in weight. (See
also COALFISH.)

POLLAIUOLO, the popular name of the brothers Antonio and
Piero di Jacobo Benci, Florentines who contributed much to
Italian art in the 15th century. They were called Pollaiuolo
because their father was a poulterer. The nickname was also
extended to Simone, the nephew of Antonio. .

ANTONIO (1420-1408) distinguished himself as a sculptor,
jeweller, painter and engraver, and did valuable service in
perfecting the art of enamelling. His painting exhibits an excess

of brutality, of which the charactenstm can be studied in the
“ Saint Sebastian,” painted in 1475, and now in the National
Gallery, London. A ‘St Christopher and the Infant Christ ”
is in the Metropolitan Museum, New York. But it was ag a
sculptor and metal-worker that he achieved his greatest suc-
cesses. The exact ascription of his works is doubtful, as his
brother Piero did much in collaboration with him. The museum
of Florence contains the bronze group ‘ Hercules stranglmg
Cacus ” and the terra-cotta bust ““ The Young Warrior ”’; and
in the South Kensington Museum, London, is a bas-rellef
representing a contesu between naked men. In 1489 Antonio
took up his residence in Rome, where he executed the tomb of
Sixtus IV. (1493), a composition in which he again manifested the
quality of exaggeration in the anatomical features of the figures.
In 1496 he went to Florence in order to put the finishing touches
to the work already begun in the sacristy of Santo Spirito. He
died in 1498, having just finished his mausoleum of Inno-
cent VIII., and was buried in the church of San Pietro in
Vincula, where a monument was raised to him near that of
his brother.

. PIERO (1443~1496) was a painter, and his pnnmpal works
were his * Coronation of the Virgin,” an altar-piece painted
in 1483, in ‘the choir of the cathedral at San Gimignano; his
“ Three Saints,” an altar-piece, and “ Prudence ” are both at .
the Uffizi Gallery

SIMONE (1457-1508), nephew of Antonio Pollaﬁolo a cele-
brated architect, was born in Florence and went to Rome in
1484; there he entered his uncle’s studio and studied architecture.
On his return to Florence he was entrusted with the completion
of the Strozzi palace begun by Benedetto de Maiano, and the
cornice on the facade has earned him lasting fame. His highly
coloured accounts of Rome earned for him the nickname of #
Cronaca (chronicler). About 14908 he built the church of San
Francesco at Monte and the vestibule of the sacristy of Santo
Spirito. In collaboration with Guiliano da Sangallo he designed
the great hall in the Palaazo Vecchio. He was a close friend
and adherent of Savonarola.

See also Maud Cruttwell, Antonio Pollaiuolo (1907).

POLLAN (Coregonus pollan), the name given to a species of
the Salmonoid genus Coregonus (whitefish) which has been found
in the large and deep loughs of Ireland only. A full account of
the fish by its first describer, W. Thompson, may be found in his
Natural History of Ireland, iv. 168.
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POLLARD, EDWARD ALBERT (1828-1872), American
journalist, was born in Nelson county, Virginia, on the 27th of
February 1828. He graduated at the university of Virginia in
1849, studied law at the College of William and Mary, and in
Baltimore (where he was admitted to the bar), and was engaged
in newspaper work in California until 1855. In 1857-1861 he
was clerk of the judiciary committee of the National House of
Representatives. By 1850 he had become an outspoken
Secessionist, and during the Civil War he was one of the principal
editors of the Richmond Examiner, which supported the Con-
federacy but was hostile to President Jefferson Davis. In 1864
Pollard sailed for England, but the vessel on which he sailed
was captured as a blockade runner, and he was confined in Fort
Warren it Bostop Hathofir Troth the 29th of May unil the 12tlf
of August, when ha was paroled. . In December he was placed
in close confinement at Fort Monroe by order of Secretary
Stanton, but was soon again paroled by General B. F. Butler,

and in January proceeded to Richmond to be exchapged there.| -

for Albert D. Richardson (1833-1869), a well-Knawn corre- ]
spondent of the New York Tribume, who, however, had escaped
‘before Pollard arrived. In 1867-1869 Pollard edited a weekly

paper at Richmond, and he conducted the Politim.l Pamphlet |

there during the presidential campaign of 1868. ' . .

His publications include Black Diamonds Gathered in the Darkey
Homes of the South (1859), in which he advocated a reopening of
the slave trade; The Southern History of the War (3 volg.e: firsl
Year of the War, with B. M. DeWitt, 1862; Second Year of the War,
1862‘, Third Year of the War, 1864); Observations in the North:
Eight Months tn Prison and on Parole (1865); The Lost Cause (1866);
Lee and His Lieutenants (1867); The Lost Cause Regained (1868),
a southern view of reconstruction urging the necessity of white
supremacy; The Life of Jefferson Davis (1869), an arraignment of
the Confederate president; and The Virginia Tourist (1870). '

POLLENTIA (mod. Pollenzo), an ancient town of Liguria,
Italy, 10 m. to the north of Augusta Bagiennorum, on the left
bank of the Tanarus (mod. Tanaro). Its position on the road
from Augusta Taurinorum to the coast at Vada Sabatia, at the
point of divergence of a road to Hasta (Asti) gave it military
importance. Decimus Brutus managed to occupy it an hour
before Mark Antony in 43 B.C.; and it was here that Stilicho
on the 29th of March 403 fought the battle with Alaric
which though undecided led the Goths to evacuate Italy.
The place was famous for its brown wool, and for.its pottery.
Considerable remains of ancient buildings, an amphitheatre, a
theatre and a temple still exist. The so-called temple of Diana
is more probably a tomb.

See G. Franchi-Pont in Atti dell' accademia di Tormio (1805-
1808), p. 321 sqq.

POLLINATION, in botany, the transference of the pollen from
the stamen to the receptive surface, or stigma, of the pistil of a
flower. The great variety in the form, colour and scent of
flowers (see FLOWER) is intimately associated with pollination
which is effected by aid of wind, insects and other agencies.
Pollen may be transferred to the stigma of the same flower—
self-pollination (or eslogamy),or to the stigma of another flower
on the same plant or another plant of the same species—cross-
pollination (or allogamy). Effective pollination may also occur
between flowers of different species, or occasionally, as in the
case of several orchids, of different genera—this is known as
hybridization. . .

The method of pollination is to some extent governed by the
distribution of the stamens and pistil. In the case of unisexual
flowers, whether monoecious, that is, with staminate and pistillate
flowers on one and the same plant, such as many of our ngtive
trees—oak, beech, birch, alder, &c., or dioecious with staminate
and pistillate flowers on different plants, as in willows and pop-
lars, cross pollination only is possible. In bisexual or herma-
phrodite flowers, that is, those in which both stamens and pistil
are. present, though self-pollination might seem the obvigus
course, this is often prevented or hindered by various arrange-
ments which favour cross-pollination. Thus the anthers and
stigmas in any given flower are often mature at different times;

~homostyly), or Wiffer tn”tMis réspect {helerdmdy pity)

this condition, which is known as dichogamy and was first
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pointed out by Sprengel, may be so well marked that the stigma.
has ceased to be receptive before the anthers open, or the anthers
have withered before the stigma becomes receptive, when cross-
pollination only is possible, or the stages of maturity in the two
organs are not so distinct, when self-pollination becomes possible
later on. The flower is termed proterandrous or proterogynous
according as anthers or stigmas mature first. The term
homogamy is applied to the simultaneous maturity of stigma and
anthers. ‘Spontaneous self-pollination is rendered impossible
in some homogamous flowers in consequence of the relative
position of the anthers and stigma—this condition has been
termed herkogamy. Flowers in which the relative position of

the organs allows of spontaneous self: llg jo be all
alikd ag regards* lgn{thg.oof style ),ndkt[:}m as?ulé;r:)qrﬁhy or
M?

styles

—~

(From Strasburger's Lekrbuck der Bolanik, by permision of Gustav Pischer.)
F16. 1.—Longrstyled, L, and short-styled,. K, flowers of Primula
o sinensis.
G, Level of stigma; S, level of anthers; P, N, pollen grains and
stigmatic papillae of long-styled form; p, n, ditto of short-styled form.

and stamens being of different lemgths in different flowers
(heterostyly) or the stamens only are of different lengths (heter-
anthery). Flowers which are closed at the time of maturity of
anthers and stigmas are termed cleistogamous.

Self-pollination is effected in very various ways. In the
simplest case the anthers are close to the stigmas, covering these
with pollen when they opeh; this occurs in a number of small
annual plants, also in Narcissus, Crocus, &c. In snowdrop and
other pendulous flowers the anthers form a cone around the style
and the pollen falls on to the underlying stigmas, or in erect
flowers the pollen may fall on to the stigmas which lie directly
beneath the opening anthers (e.g. Narthecium). In very many
cases the pollen is carried to the stigma by elongation, curvature
or some other movement of the filament, the style or stigma, or
corolla or some other part of the flower, or by correlated move-
ments of two or more parts. For instance, in many flowers
the filaments are at first directed outwards so that self-pollina-
tion is not passible, but later incline towards the stigmas and
pollinate them (e.g. numerous Saxifragaceae, Cruciferae and
others), or the style, which first projects beyond the anthers,
shortens later on so that the anthers come into contact with the
stigmas (e.g. species of Cactaceae), or the style bends so that the
stigma is brought within the range of the pollen (e.g. species of
Oenothera, Epilobium,most Malvaceae, &c.). In Mirabiis Jalapa
and others the filaments and style finally become intertwined,
so that pollen is brought in contact with the stigma. Self-
pollination frequently becomes possible towards the end of the
life of a flower which during its earlier stages has been capable
only of cross-pollination. This is associated with the fact, so
ably demonstrated by Darwin, that, at any rate in a
large number of cases, cross-pollination yields better results, as
measured by the number of seeds produced and the strength of
the offspring, than self-pollination; the latter is, however,
preferable to absence of pollination. In many cases pollen has
no effect on the stigma of the same flower, the plants are self-
sterile, in other cases external pollen is more effective (pre-potent)
than pollen from the same flower; but in a very large number of
cases experiment has shown that there is little or no difference
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between the effects of external pollen and that from the same
flower.

Cross-pollination may occur between two flowers on the same |
plant (geitonogamy) or between flowers on distinct plants
(xenogamy). The former, which is a somewhat less favourable
method than the latter, is effected by air-currents, insect
agency, the actual contact between stigmas and anthers in
neighbouring flowers, where, as in the family Compositae,
flowers are closely crowded, or by the fall of the pollen from a
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(From Darwin’s Differens Forms of Flowers by permission.)

F1G. 2.—Diagram of the flowers of the three forms of Lythrum
salicaria in their natural position, with the petals and calyx
removed on the near side. (X 6 times.)

The dotted lines with the arrow show the directions in which
pollen must be carried to each stigma to ensure full fertility.

higher on to the stigmas of a lower flower. Anton Kerner has
shown that crowded inflorescences such as those of Compositae
and Umbelliferae are especially adapted for geitonogamy.
Xenogamy is of course the only possible method in diclinous
plants; it is also the usual method in monoclinous plants, owing
to the fact that stamens and carpels often mature at different
times (dickogamy), the plants being proterandrous or protero-
gynous. Even in homogamous flowers cross-pollination is in a
large proportion of cases the effective method, at any rate at
first, owing to the relative position of anther and stigma or th
fact that the plant is self-sterile. :

The subject of heterostyly was investigated by Darwin (see
his Forms of Flowers) and later by Hildebrand. In the case of a
dimorphic flower,; such as Primula, four modes of pollination
are possible, two distinguished by Darwin as legitimate, between
anthers and stigmas on corresponding levels, and two so-called
illegitimate unions, between anthers and stigmas at different
levels (cf. fig. 1). In a trimorphic flower such as Lythrum
salicaria there are six possible legitimate unions and twelve
illegitimate (see fig. 2). Experiment showed that legitimate
unions yield a larger quantity of seed than illegitimate.-
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Many plants produce, in addition to ordinary open flowers,
so-called cleistogamous flowers, which remain permanently
closed but which notwithstanding
produce fruit; in these the corolla is 1
inconspicuous or absent and the pollen
grows from the anther on to the
stigma of the same flower. Species of
Viola (see fig. 3), Oxalis acelosella
(wood sorrel) and Lamium amplexi-
caule are commonly occurring in-
stances. The cleistogamous flowers
are developed before or after the
normal open flowers at seasons less
favourable for cross-pollination. In
some cases flowers, which open under
normal circumstances, remain closed
owing to unfavourable circumstances, o .
and self-pollination occurs as in a Fic.3.—Cleistogamous
typical cleistogamous flower—these flower of Viola sylvatica.
have been distinguished as pseudo- ;' g°we' X 4. highl
cleistogamous. Instances occur in maéniggranrgoggt ;‘itaen):
water plants, where flowers are un-g, anther; s, pistil;
able to reach the surface (e.g. Alisma st, style; v, stigmatic
natans, water Dbuttercup, &c.) or surface.
where flowers remain closed in dull or cold weather.

Systems of classification of flowers according to the agency by
which pollination is effected have been proposed by Delpino,
H. Mdller and other workers on the subject. Knuth suggests
the following, which is a modification of the systems proposed by
Delpino and Miiller.

A. Water-pollinated plants, Hydyophilae. A small group which is
subdivided thus:—

a. Pollinated under the water; e.g. Najas where the pollen grains
are rather heavier than water, and sinking down are caught
by the stigmas of the extremely simple female flowers.

b. Pollination on the surface, a more frequent occurrence than
(a). In these the pollen floats on the surface and reaches
the stigmas of the female flowers as in Callstricke, Ruppia,
Zostera, Elodea. In Vallisneria (fig. 4) the male flowers
become detached and float on the surface of the water;
the anthers are thus brought in contact with the stigmas
of the female flowers.

B. Wind-pollinated plants, Anemophilaze—In these the pollen
grains are smooth and light so as to be easily blown about,
and are produced in great quantity; the stigmas are brush-
like or feathery, and usually long and protruding so as readily
to catch the pollen. As no means of attraction are required
the flowers are inconspicuous and without scent or_nectar.
The male inflorescence is often a pendulous catkin, as in hazel
and many native English trees (fig. 5); or the anthers are
loosely fixed on long thread-like filaments as in grasses (fig. 6).

F1G. 4.—Vallisneria spiralis.

A, female flower; s, stigmas. .

B, male flowers; I before; 2, after spreading of the petals. A
male flower has floated alongside a female and one of its
anthers, which have opened to set free the pollen, is in contact
with a stigma. a, anther. .

C. Animal-pollinated plants, Zoidiophilae, are subdivided according
to the kind of animal by agency of which pollination is
effected, thus>—

a. Bot-pollinated, Chiropterophilae.—A Freycinetia, native of

{:va, and a species of Bauhinia in Trinidad are visited by
-bats which transfer the pollen.



b. Bird-pollinated, Ornithophtlae. —Humming-birds and honey-
suckers are agents of pollination in certain tropical plants;
they visit the generally large and brightly-coloured flowers
either for the honey which is secreted in considerable

cg.lantity or for the insects which have been attracted by
the honey (fig. 7).

F16. 6.—Grass Flower show-

Fic. 5.— Catkin of Male ing pendulous anthers and pro-
lowers of Hazel. truding hairy stigmas.

¢. Snail or slug-pollinated flowers, Malacophilae.—In small
flowers wlix‘if:}fogre crowded at the samg level or in flat
flowers in which the stigmas and anthers project but little,
slugs or snails creeping over their surface may transfer to
the stigma the pollen which clings to the slimy foot. Such
a transfer has been described in various Aroids, Rohdea
japonica (Liliaceae), and other plants.

(From a drawing in the Botanical Gallery at the British Museum.) . .
F1G6. 7.—Flower of Datura sanguinea visited by humming-bird
Docimastes ensiferus. (About } nat. size.)

d. Insect-pollinated, Entomophilae, a very
large class characterized by sticky
pollen grains, the surface of vyhlch bears
spines, warts or other projections (fig. 8)
which facilitate adhesion to some part

3 2 . of the insect's body, and a relatively
Ty small stigma with a sticky surface.

Fi1G6. 8.—1, anther; 2, The flowers have an attractive ﬂor.al
pollen grain of Hollyhock  envelope, are scented and often contain
{Althaea rosea) enlarged. honeg or a large amount of pollen;
The pollen grain bears by these means the insect is enticed
pumerous spines, the to visit it. The form, colour and

dark ts indicate thin

scent of the flower vary widely,
places in the outer wall.

according to the dass of insect whose
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aid is sought, and there are also numerous devices for
tecting the pollen and nectar from rain and dew or
from the visits of those insects which would not serve
the purpose of pollen-transference (unbidden guests).t The
following subdivisions have been suggested
A. Pollen Flowers.—These offer only pollen to their visitors,
as species of anemone, poppy, rose, tulip, &c. They
are simple in structure and lar in form, and the
enerally abundant pollen is usually freely B
B. Nectar Flowers.—These contain nectar and include the
following groups:— .

1. Flowers with exposed nectar, readily visible and accessible
to all visitors. These are very simple, o and gener-
ally regular flowers, white, greenish-yellow or yellow
in colour and are chiefly visited insects with a

short proboscis, such as short-tongued wasps and flies,
also beetles and more rarely Examples are
Umbelliferae as a family, saxifrages, holly, Acer,

Rhamnus, Euonymus, Euphorbia, &c.

2. Flowers with nectar %grdy concealed and visible only in
bright sunshine. he generally regular flowers are
completely open only in bright sunshine, closing up
into cups at other times. Such are most Cruciterae,
buttercups, king-cup (Caltha), Potentilla. White and

ellow colours predominate and insects with a pro-

scis of medium length are the common pollinating
agents, such as short-tongued bees.

3. Flowers with mectar concealed by d)ouches, hairs, &c.
Regular flowers predominate, e.g. Geranium, Cardamine
pratensis, mallows, Rubus, Oxalis, Epilobium, &c., but
many species show more or less well-marked median
symmetry (zygomorphism) as Euphrasia, Orchis, thyme,
&c., and reg, blue and violet are the usual colours.
Long-tongued insects such as the honey-bee are the
most frequent visitors.

4. Social flowers, whose nectar is concealed as in (3), but the
flowers are grouped in heads which render them
strikingly conspicuous, and several flowers can be simul-
taneot:zlzopollinated. Such are Compositae as a class,

Halso Se u;&aﬁArmriah(siagli{nk) amil1 o};bﬁrs.

5. pterid flowers, whic into the following groups:
mwers proper, humble-bee flowers reqm%:g a
longer proboscis to reach the nectar, wasp-flowers such
as fig-wort (Scrophularia nodosa) and ichneumon
flowers such as tway-blade (Listera ovata).

The shapes and colours are extremely varied; bilater-
ally symmetrical forms are most frequent with red,
blue or violet colours. Such are Papilionaceous
flowers, Violaceae, many Labiatae, Scrophulariaceae
and others. Many are highly . specialized so that

llination can be effected by a few species only.

xamples of more special mechanisms are illustrated
by Salvia (fig. 9). The long connective of the single
stamen is hinged to the short filament and has a shorter
arm ending in a blunt process and a longer arm bearing
a half-anther. A large bee in probing for honey comes
in contact with the end of the short arm of the lever
and causes the longgr arm to descend and the pollen
is deposited on the back of the insect (fig. (?. 1). Ina
later stage (fig. 9, 2) the style elongates and the forked
%tigma, occupies the same position as the anther in

g. 9, I.

(From Strasburger’s Lehrbuck desr Bolanik,by permission of Gustav Fischer.)
F16. 9.—Pollination of Salvia pratensis.

1, Flower visited by a humble- 4, The staminal apparatus at
bee, showing the projection of rest, with connective encl
the curved connective bearing within the upper l:g. .
the anther from the helmet- 3, The same, when disturbed

shaped upper lip and the depo- by the entrance of the p
sition of the pollen on the back o{ the bee in the direction of the
of the humble-bee. arrow; f, filament; ¢, connective;

s, the obstructing half of the
anther.

2, Older flower,with connective
drawn back, and elongated style.

1See A. Kerner, Plants and their Unbidden Guests.
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F1G. 11.—Grass of Parnassus (Parnassia palusiris). Half nat. size. |

1, One of the scales which form the coronet in the flower, enlarged.

commissiott which visited Valencia in 571, became coadjutor to
the chief accountant m 1572, went -on a special mission to
Barcelona in 1580, and died there in 1501. Timoneda, in the
Sarao de amor (1561), alludes to him as a poet of repute but of
his miscellaneous verses only two conventional, eulogistic sonnets
and a song survive. Polo finds a place in the’ hmtory of the novel
as the author of La Diana enamorsda, a continuation of Monte-
mayor’s Diana, and perhaps the most successful continuation
ever written by another hand. Cervantes, punning on the
writer’s name, recommended that “ the Diana enamorada should
be guarded as carefully as though it were by Apollo himself "~
the hyperbole is not wholly, nor even mainly, ironical.
The book is one of the most agreeable of Spanish pastorals
‘teresting in incident, written in fluent prose, and embellishe
. h_melodious poéms, it was constantly reprinted, was imitated
, Cervantes in the:Camto de Coliope, and was tmnslated into
. 'sh, French, German and Latin. The English version of:
Jlomew Young, ublished in 1598 but current in manu-

, fteen years earlier, is said to have su ested the Felismena
n the T of Verona; the Latin version: of

LT ‘rth, enutled Erotodidascalus (Hanmr, 1625), is 2 per

« - - . uncommon merit as well as a bibliegraphical curiosjty..

_ RCO (c. 1254-1324), the Venetian, greatest. of
‘= . dllers. Venetian genealogies ard - traditions of
- "7 trace the Polo family to Sebenico in Dalmatia,
. .- %2 .7 .d of the rrth century one Domenico Polo is
<. ", 7 * coundl of the republic (1094). But the
- = ¥_  etraveller begins only with his grandfather.
*.7," .4 7. Mce was the father of three sons, Marco,
whom the second was the father of the
-z -. . jf+ . They were presumably “noble,” i.c.
i [P who had seats in the great council,
LA ,”- - ¥ro d’ Oro; for we know that Marco
: 7. o, = "% styled (nobilis vir). The three
-~ R j . -ucrce, the elder Marco, resident
~
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POLLIO, Ga.
7§ B.C.—A.D. 4), k¢ .
impeached unsuccessfu.
(56) had acted as the too:
between Caesar and Pompey .
present at the battle of Pharsalus (4.
Sextus Pompeius in Spain, where he was .
assassination. He subsequently threw in “hhe
Antonius. In the division of the provinces, Gaui,. try
who entrusted Pollio with the administration of Gay,_ a
padana. In superintending the distribution of the May,
territory amongst the veterans, he used his influence to
from confiscation the property of the poet Virgil. In 4
helped to arrange the peace of Brundisium by which OCtan
(Augustus) and Antonius were for a time reconciled. In the
same year Pollio entered upon his consulship, which had been
promised him in 43. It was at this time that Virgil addresseq
the famous fourth eclogue to him. Next year Pollio conducted
a successful campaign against the Parthini, an Illyrian people
who adhered to Brutus, and celebrated a triumph on the 25th
of October. The eighth eclogue of Virgil was addressed to
Pollio while engaged in this campaign. From the spoils of the
war he constructed the first public library at Rome, in the
Atrium Libertatis, also erected by him (Pliny, Nat. hist. xxxv.
10), which he adorned with statues of the most celebrated

Say,

' Vorliufige Nachricht von einigen das Geschlecht der Pflanzen
betreffenden Versuchen und Beobacﬁungm, 3. 4, 6 (Leipzig, 1761).
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authors, both Greek and Roman. Thenceforward he withdrew
from active life and devoted himself to literature. He seems to
have maintained to a certain degree an attitude of independence,
if not of opposition, towards Augustus. He died in his villa at
Tusculum, regretted and esteemed by all.

Pollio was a distinguished orator; his speeches showed ingenuity
and care, but were marred by an affected archaism (Quintilian,
Inst. x. 1, 113; Seneca, Ep. 100). He wrote tragedies also, which
Virgil (Ecl. vili. 10) declared to be worthy of Sophocles, and a prose
history of the civil wars of his time from the first triumvirate (60)
down to the death of Cicero (43) or later. This history, in the

composition of which Pollio received assistance from the grammarian
Ateius Praetextatus, was used as an authority by Plutarch and
As a literary

‘Appian (Horace, Odes, ii. 1; Tacitus, Annals, iv. 31 .
critic Pollio was very severe. He censured Sallust (Suetonius,
Gram. 10) and Cicero (Quintilian, Inst. xii. 1, 22) and professed
to detect in Livy's style certain provincialisms of his native Padua
Quintilian, i. 5, 56, viii. 1, 3); he attacked the Commentaries of
ulius Caesar, accusinf their author of carelessness and credulity,
if not of deliberate falsification (Suet. Caesar, 56). Pollio was the
first Roman author who recited his writings to an audience of his
friends, a practice which afterwards became common at Rome.
The theory that Pollio was the author of the Bellum africanum,
one of the suf);*)llements to Caesar’'s Commentarii, has met with little
support. All his writings are lost except a few fragments of his
speeches (H. Meyer, Orat. rom. frag., 1842), and three letters
addressed to Cicero (4d. Fam. x. 31—33).

See Plutarch, Caesar, Pompey; Vell. Pat. ii. 36, 63, 73, 76;
Florus iv. 12, 11; Dio Cassius xlv. 1o, xlviii. 15; Appian, Bell.
civ.; V. Gardthausen, Augustus und seine Zeit (1 89!_}_, i.; P. Groebe, in
Pauly-Wissowa's Realencyclopddie (1896), ii. pt. 2 ; Teuffel-Schwaben,
Hist. of Roman Literature (Eng. trans.), § 221; M. Schanz, Geschichte
der romischen Litteratur, pt. 2, p. 20 (2nd ed., 1899); Cicero, Letters,
ed. Tyrrell and Purser, vi. introd. p. 8o.

POLLNITZ, KARL LUDWIG, FremmERR VON (1692-1775),
German adventurer and writer, was born at Issum on the 25th
of February 1692. His father, Wilhelm Ludwig von Pbllnitz
(d. 1693), was in the military service of the elector of Branden-
burg, and much of his son’s youth was passed at the electoral
court in Berlin. He was a man of restless and adventurous
disposition, unscrupulous even for the age in which he lived,
visited many of the European courts, and served as a soldier in
Austria, Italy and Spain. Returning to Berlin in 1735 he
obtained a position in the household of King Frederick William I.
and afterwards in that of Frederick the Great, with whom he
appears to have been a great favourite; and he died in Berlin on
the 23rd of June 177s. L

Pollnitz's Mémosres (Liége, 1734), which were translated into
German (Frankfort, 1735), give interesting glimpses of his life and
the people whom he met, but they are very untmmrthy. He
also wrote Nowuveaux mémoires (Amsterdam, 1737); abrégé de
la cour de Saxe sous le régne d’'Auguste 111. (Frankfort, 1734; Ger.
trans., Breslau, 1736); and Mémoires pour servir & I'histotre des

uatres derniers souverains de la maison de Brandenbourg, published
y F. L. Brunn (Berlin, 1791; Ger. trans., Berlin, 1‘191). Per-
baps his most popular works are La Saxe galante (Amsterdam,
. 1?34), an account of the private life of Augustus the Strong, elector
of Saxony and king of Poland; and Histoire secréle de la duchesse
d’Hanovre, épouse de Georges I. (London, 1732). There is an
English translation of the Mémoires (London, 1738-1739). See
P. von Pollnitz, Stammiafeln der Familie von Polinits (Berlin,
1894) y and J. G. Droysen, Geschichte der preussischen Politik, pt. iv.

(Leipzig, 1870).

POLLOCK, the name of an English family which has con-
tributed many important members to the legal and other profes-
sions. David Pollock, who was the son of a Scotsman and built
up a prosperous business in London as a saddler, had three distin-
guished sons: Sir David Pollock (1780~1847), chief justice of
Bombay; Sir Jonathan Frederick Pollock, Bart. (1783-1870),
chief baron of the exchequer; and Sir George Pollock, Bart.
(1786-1872), field-marshal. Of these the more famous were
the two last. Field Marshal Sir George Pollock, who rendered
valuable military service in India, and especially in Afghanistan
in 1841-1843, ended his days as constable of the Tower of London,
and was buried in Westminster Abbey; his baronetcy, created in
1872, descended to his son Frederick (d. 1874), who assumed
the name of Montagu-Pollock, and so to his heirs. Chief Baron
Sir J. Frederick Pollock, who had been senior wrangler at Cam-
bridge, and became F.R.S. in 1816, was raised to the bench in
1844, and created a baronet in 1866. He was twice married

POLLNITZ—POLL-TAX

and had eight sons and ten daughters, his numerous descendants
being prominent in many fields. The chief baron’s eldest son,
Sir William Frederick Pollock, 2nd Bart. (1815-1888), became a
master of the Supreme Court (1846) and queen’s remembrancer
(2874); his eldest son, Sir Frederick Pollock, 3rd Bart. (b. 1845),
being the well-known jurist and legal historian, fellow of Trinity
College, Cambridge, and Corpus professor of jurisprudence at
Oxford (1883-1903), and the second son, Walter Herries Pollock
(b. 1850), being a well-known author and editor of the Saturday
Review from 1883 to 1894. The chief baron’s third son, George
Frederick Pollock (b. 1821), became a master of the Supreme
Court in 1851, and succeeded his brother as queen’s (king’s)
remembrancer in 1886; among his sons were Dr W. Rivers
Pollock (1859-1909), Ernest Murry Pollock, K.C. (b. 1861),
and the Rt, Rev, Bertram Pollock (b. 1863), bishop of Norwich,
and previously head master of Wellington College from-1893 till
1910. The chief baron’s fourth son, Sir Charles Edward Pollock
(1823-1897), had a successful career at the bar and in 1873
became a judge, being the last survivor of the old barons of the
exchequer; he was thrice married and had issue by each wife.

POLLOK, ROBERT (1798-1827), Scottish poet, son of a small
farmer, was bern at North Moorhouse, Renfrewshire, on the 1gth
of October 1798. He was trained as a cabinet-maker and after-
wards worked on his father’s farm, but, having prepared himself
for the university, he took his degree at Glasgow, and studied for
the ministry of the United Secession Church. He published
Tales of the Covenanters while he was a divinity student, and
planned and completed a strongly Calvinistic poem on the spiri-
tual life and destiny of man. This was the Course of Time (1827),
which passed through many editions and became a favourite
in serious households in Scotland. It was written in blank
verse, in ten books, in the poetic diction of the 18th century, but
with abundance of enthusiasm, impassioned elevation of feeling
and copious force of words and images. The poem at once
became popular, but within six months of its publication, on the
18th of September 1827, its author died of consumption.

POLLOKSHAWS, a police burgh and burgh of barony of
Renfrewshire, Scotland, on the White Cart, now virtually a
suburb of Glasgow, with which it is connected by electric
tramway and the Glasgow & South-Western and Caledonian
railways. Pop. (19o01), 11,183. It is named from the shaws
or woods (and is locally styled “ the Shaws ”’) and the lands of
Pollok, which have been held by the Maxwells since the 13th
century. The family is now called Stirling-Maxwell, the estate
and baronetcy having devolved in 1865 upon Sir William
Stirling of Keir, who then assumed the surname of Maxwell.
Pollok House adjoins the town on the west. The staple indus-
tries are cotton-spinning and weaving, silk-weaving, dyeing,
bleaching, calico-printing and the manufacture of chenille and
tapestry, besides paper mills, potteries and large engineering
works. Pollokshaws was created a burgh of barony in 1813,
and is governed by a council and provost. About 2 m. south-
west is the thriving town of Thornliebank (pop. 2452), which
owes its existence to the cotton-works established towards the
end of the 18th century.’

POLL-TAX, a tax levied on the individual, and not on
property or on articles of merchandise, so-called from the old
English poll, a head. Raised thus per capila, it is sometimes
called a capitation tax. The most famous poll-tax in English
history is the one levied in 1380, which led to the revolt of the
peasants under Wat Tyler in 1381, but the first instance of the
kind was in 1377, when a tax of a groat a head was voted by both
clergy and laity. In 1379 the tax was again levied, but on a
graduated scale. John of Gaunt, duke of Lancaster, paid ten
marks, and the scale descended from him to the peasants, who
paid one groat each, every person over sixteen years of age being
liable. In 1380 the tax was also graduated, but less steeply.
For some years after the rising of 1381 money was only raised
in this way from aliens, but in 1513 a general poll tax was
imposed. This, however, only produced about £50,000, instead
of f160,000 as was expected, but a poll-tax levied il 1641
resulted in a revenue of about £400,600. During the reign of
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Q@harles I mohey was ebtained inr this way on several occasions,
although in 1646-1677 especially there was a good deal of
resentment against ‘the tax. For some years after 1683 poll-
taxes were -a favourite means of raising money for' the
prosecution of the ‘war with France. Sometimes a single
payment- was asked for the year; at other times quarterly
payments were required. The poll-tax of 1697 included a
weekly tax of one penny from-all persons not receiving alms.
In 1698 = quarterly polktax produced £321,397. Nothing
was-requited from: the poor, and those who were liable may be
divided roughly into three classes. Persons worth less than £300
paid one shilling; those worth £300, induding the gentry and
the professional classes, paid twénty shillings; while tradesmen
and shopkeepeis paid ‘ten shillings. Non-jurors were charged
double these rates. Like previous poll-taxes, the tax of 1698
did not produce as much 8s was antmpated and it was the last
of its ldnd in England.

Many of the states of the United States of America raise
money by levying poll-taxes, or, as they are usually called,
capitation taxes, the payment of ‘this tax being a nec&sary
ptehmmary to the exercnse of the suffrage.

* See S. Dowell, History axation and Taxes in Englind’ (1888),
vol. iii.; and W. Sulbbs, Monal History (1896), vol. ii.

POLLUX, JULIUS, of Naucratis in Egypt, Greek grammarian
and sophist of the 2nd century A.p. He taught at Athens,
where, according to Philostratus (Vil. Sopk.), he was appointed
to the professorship of rhetoric by the emperor Commodus on
account of his melodious voice. - Suldas gives a list of his
rhetorical ‘works, none of -which has survived.: Philostratus
recognizes his natural abilities, but 'spéaks of his rhetoric in very
moderaté terms. Pollux is probably the person attacked by
Lucian in the Lexsphanes and Teacker of Rhetoricions. In the
Teacher of Rhetoricians Lucian satirizes a worthless and ignorant
person who gains a reputation as an erdator by sheer effrontery; the
Lexiphanes, & satire upon the use of obscure and obsolete words,
may conceivably have been directed against Pollux as-the author’
of the Onomasticen. This work, which we still possess, is a
Greek dictionary in ten books, each dedicated  to Commodus,
and arranged not alphabetically but according to subject-matter.
Though mainly a dictionary of synonyms and phrases, chiefly
intended to furnish the reader with the Attic names for indi-
vidual things, it supplies much rare and ‘valuable information on
many points of classical antiquity. It also contains numerous
fragments of writers' now lost. ‘The chief authorities used were
the lexicological works of Didymus, Tryphon, and Pamphilus;
in the second book ‘tHe extant treatise of Rufus of Ephesus
On the Names of the Paris of the Human Body was specially

consulted.
The chief editions of the Onomasticon are those of W. Dindorf
(1824), with the notea of previeus commentators, 1. Bekker (1846),

containing the Greek text only, and Bethe (1900). There are mono-
graphs on special portions of' the vocabulary; by E. Rohde (on
the theatn terms, 1870), and F. von Stojentin (on constitutional

antiquities, 1875).

POLLUX, or POLLUCITE, a rare mineral, consisting of hydrous
caesium and aluminium silicate, H,Cs,AL(SiOs)s. Caesium’
oxide (Csy0) is present to the extent of 30-36 %, the
amount varying somewhat owing to partial replacement by
other alkalis, chiefly sodium. The mineral crystallizes in the
cubic system. It is colourless and transparent, and has a
vitreous lustre. There is no distinct cleavage and the fracture
is conchoidal. The hardness is 63 and the specific gravity 2-go.
It occurs sparingly, together with the mineral * castor” (see
PETALITE), in cavities in the granite of the island of Elba, and
with beryl in pegmatite veins at Rumford and Hebron in Maine.

POLO, GASPAR GIL (?1530-1501), Spanish novelist and
poet, was born at Valencia about 1530. He is often confused
with Gil Polo, professor of Greek at Valencia University between
1566 and 1573; but this professor was not named Gaspar. He
is also confused with his own son, Gaspar Gil Polo, the author
of De origine et progressu juris romani (1615) and other
legal treatises, who pleaded before the Cortes as late as 1626.
A notary by profession, Polo was attached to the treasury

commisgiont which visited Valencia ih ¥s71, became coadjuter- to
the chief accountant fn 157#, weht -on a 'Spécial mission to
Barcelona in 1580, and died there in 1591. Timoneda, in the
Sarao de amor (1561), alludes to him as a poet of repute but of
his miscellaneous verses only two conventional, eulogistic sonnets
and a song survive. Polo finds a place in the’ hlstory of the novel
as the author of Lo Diana enemorada, a continuation of Monte-
mayor’s Diarta, and perhaps the most successful continuation
ever written by another hand. Cervantes, punning on the
writer’s name, recommended that ¢ the Digna enamorada should
be guarded as carefully as though it were by Apollo himself ”';
the hyperbole is not wholly, nor even mainly, ironical.

The book is one of the most agreeable of Spanish pastorals
interesting in incident, written in fluent prose, and embellishe
with melodious poéms, it was constantly rinted, was imitated'
by Cervantes in the: Camto de Colsope, and was tmslated into
English, French, German and Latin. The English version ofi
Bartholomew Young, published in 1598 but current in manu- -
scnpt fifteen years earlier, is said to have su sted the Felismena
Ept e in the Two Gemllemen of Verona; the Latin version: of

Barth, entatled Erotodidascalus (Hanmr, 1625), is'a pew
forma.nce of uncommon merit as well as a bibliographical curiosijty.

POYO, MARCO (c. 1254-1324), the 'Venetian, greatest, of
medieval travellers. Venetian genealogies ard ' traditions of
uncertain value trace the Polo family to Sebenico in Dalmatia,
and before the end of the 11th century one Domenico Polo is
found in the great council of the republic (1094). But the
ascertained line of the traveller begins only with his grandfather.
Andrea Polo of S, Felice was the father of three sons, Marco,
Nicolo and Maffeo, of whom the second was' the father of the
subject of this article. ' They were presumably “ noble,” i.e.
belonging to the families who had seats in the great council,
and were enrolled in the Libro d’ Oro; for we know that Marco
the traveller is officially so styled (nodilis vir). The three
brothers were engaged in commerce; the elder Marco, resident
apparently in Constantinople and in the Crimea (especially at
Sudak), suggests, by his celebrated will, a long business .
partnership with Nicolo and Maffeo,

About 1260, and even perhaps as early as 1250, we find Nicolo
and Maffeo at Constantinople. Nicolo was married and had Jeft
his wife there. The two brothers went on a speculation to the
Crimea, whence a succession of chances and openings carried
them to the court of Barka Khan at Sarai, further north up to
Bolghar (Kazan), and eventually across the steppeb to Bokhara.
Here they fell in with certain envoys who had been on 4 mission
from the great Khan Kublai to his brother Hulagu in Persia,
and by them were persuaded to make the journey to Cathay in
their company. Under the heading CrHmNA the circumstances
are noticed which in the last half of the 13th century and first
half of the 14th threw Asia open to Western travellers to a degree
unknown before and since—until the 1gth century. Thus began
the medieval period of intercourse between China and catholic
Europe. Kublai, when the Polos reached his court, was either
at Cambaluc (Khanbaligh, the Khan’s city), i.e. Peking, which he
had just rebuilt, or at his summer seat at Shangtu in the country
north of the Great Wall. It was the first time that the khan, a
man full of energy and intelligence, had fallen in with European
gentlemen. He was delighted with the Venetian brothers,
listened eagerly to all they had to tell of the Latin world, and
decided to send them back as his envoys to the pope, with letters
requesting the dwpatch of a large body of educated men to
instruct his people in Christianity and the liberal arts, With
Kubla.l, as with his predecessors, religion was chiefly a political
engine. Kublai, the first of his house to rise above the essential
barbarism of the Mongols, had perhaps discerned that the
Christian Church could afford the aid he desired in taming his
countrymen. It was only when Rome had failed to meet his
advance that he fell back upon Buddhism as his chief civilizing
instrument.

The brothers arrived at Acre in April 1269. They learned
that Clement IV. had died the year before, and no new pope had
yet been chosen. So they took counsel with an eminent church-
man, Tedaldo, archdeacon of Liége and papal legate for the
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whole realm of Egypt, and, being advised by him ‘to wait
patiently, went home to Venice, where they found that Nicolo’s
wife was dead, but had left ason Marco, now fifteen. Thepapalin-
terregnum was the longest that had been known, at least since the
dark ages. Afterthe Polos had spent two years at home there was
still no pope, and the brothers resolved on starting again for the
East, taking young Marco with them. At Acre they again saw
Tedaldo, and were furnished by him with letters to authenticate
the causes that had hindered their mission, They had not yet left
Lajazzo, Layas, or Ayas on the Cilician coast (then one of the
chief points for the arrival and departure of the land trade of
Asia), when they heard that Tedaldo had been elected pope.
They hastened back to Acre, and at last were able to execute
Kublai’s mission, and to obtain a papal reply. But, instead of
the hundred teachers asked for by the Great Khan, the new pope
(styled Gregory X.) could supply but two Dominicans; and these
lost heart and turned back, when they had barely taken the first
step of their journey.

The second start from Acre must have taken place about
November 1271; and from a consideration of the indications
and succession of chapters in Polo’s book, it would seem that the
party proceeded from Lajazzo to Sivas and Tabriz, and thence
by Yezd and Kirman down to Hormuz (Hurmuz) at themouth
of the Persian Gulf, with the purpose of going on to China by sea;
but that, abandoning their naval plans (perhaps from fear of the
flimsy vessels employed on this navigation from the Gulf east-
wards), they returned northward through Persia. Traversing
Kirman and Khorasan they went on to Balkh and Badakshan,
in which last country young Marco recovered from illness. In
a passage touching on the climate of the Badakshan hills,
Marco breaks into an enthusiasm which he rarely betrays, but
which is easily understood by those who have known what
it is, with fever in the blood, to escape to the exhilarating
mountain air and fragrant pine-groves. They then ascended
the upper Oxus through Wakhan to the plateau of Pamir
(a name first heard in Marco’s book). These regions were
hardly described again by any European traveller (save Benedict
Goes) till the expedition in 1838 of Lieut. John Wood of the
Indian navy, whose narrative abounds in incidental illustration
of Marco Polo. Crossing the Pamir the travellers descended
upon Kashgar, Yarkand and Khotan (Khutan). These are
regions which remained almost absolutely closed to our know-
ledge till after 1860, when the temporary overthrow of the
Chinese power, and the enterprise of British, Russian and other
explorers, again made them known.

From Khotan the Polos passed on to the vicinity of Lop-Nor,
reached for the first time since Polo’s journey by Prjevalsky
in 1871. Thence the great desert of Gobi was crossed to
Tangut, as the region at the extreme north-west of China, both
within and without the Wall, was then called.

In his account of the Gobi, or desert of Lop, as he calls it,
Polo gives some description of the terrors and superstitions of
the waste, a description which strikingly reproduces that of
the Chinese pilgrim Suan T’sang, in passing the same desert in
the contrary direction six hundred years before.

The Venetians, in their further journey, were met and
welcomed by the Great Khan’s people, and at last reached his
presence at Shangtu, in the spring of 1275. Kublai received
them with great cordiality, and took kindly to young Marco, by
this time about twenty-one years old. The * young bachelor,”
as the book calls him, applied himself diligently to the acquisi-
tion of the divers languages and written characters chiefly in use
among the multifarious nationalities subject to the Khan; and
Kublai, seeing that he was both clever and discreet, soon
began to employ him in the public service. G. Pauthier found
in the Chinese annals a record that in the year 1277 a certain Polo
was nominated as a second-class commissioner or agent attached
to the imperial council, a passage which we may apply to the
young Venetian. Among his public missions was one which
carried him through the provinces of Shansi, Shensi, and
Szechuen, and the wild country on the borders of Tibet, to the

remote province of Yunnan, called by the Mongols Kargjang,

and into northern Burma (Mien). Marco, during his stay at
court, had observed the Khan’s delight in hearing of strange
countries, of their manners, marvels, and oddities, and had
heard his frank expressions of disgust at the stupidity of envoys
and commissioners who could tell of nothing but their official
business. He took care to store his memory or his note-book
with curious facts likely to interest Kublai, which, on his return
to court, he related. This south-western journey led him
through a country which till about 1860 was almost a ferra
incognita—though since the middle of the 1g9th century we have
learned much regarding it through the journeys of Cooper,
Garnier, Richthofen, Gill, Baber and others. In this region
there existed and still exists in the deep valleys of the great
rivers, and in the alpine regions which border them, a vast
ethnological garden, as it were, of tribes of various origin, and
in every stage of semi-civilization or barbarism; these afforded
many strange products and eccentric traits to entertain Kublai.

Marco rose rapidly in favour and was often employed on
distant missions as well as in domestic administration; but we
gather few details of his employment. He held for three years
the government of the great city of Yangchow; on another
occasion he seems to have visited Kangchow, the capital of
Tangut, just within the Great Wall, and perhaps Karakorum on
the north of the Gobi, the former residence of the Great Khans:
again we find him in Ciampa, or southern Cochin-China; and
perhaps, once more, on a separate mission to the southern states
of India. We are not informed whether his father and uncle
shared in such employments, though they are mentioned as
having rendered material service to the Khan, in forwarding
the capture of Siang-yang (on the Han river) during the war
against southern China, by the construction of powerful
artillery engines—a story, however, perplexed by chronological
difficulties.

All the Polos were gathering wealth which they longed to carry
back to their home, and after their exile they began to dread
what might follow Kublai’s death, The Khan, however, was
deaf to suggestions of departure and the opportunity only
came by chance.

Arghun, khan of Persia, the grandson of Kublai's brother
Hulagu, lost in 1286 his favourite wife, called by Polo Balgana
(i.e. Bulughan or “ Sable ). Her ¢ying injunction was that her
place should be filled only by a lady of her own Mongol tribe.
Ambassadors were despatched to the court of Peking to obtain
such a bride. The message was courteously received, and
the choice fell on the lady Cocacin (Kukachin), a maiden of
seventeen. The overland road from Peking to Tabriz was then
imperilled by war, so Arghun’s envoys proposed to return by
sea. Having made acquaintance with the Venetians, and eager
to profit by their experience, especially by that of Marco, who
had just returned from a mission to the Indies, they begged the
Khan to send the Franks in their company. He consented with
reluctance, but fitted out the party nobly for the voyage, charging
them with friendly messages to the potentates of Christendom,
including the pope, and the kings of France, Spain and England.
They sailed from Zaiton or Amoy Harbour in Fukien (a town

_corresponding either to the modern Changchow or less probably

to Tswanchow or Chinchew), then one of the chief Chinese havens
for foreign trade, in the beginning of 1292. The voyage in-
volved long detention on the coast of Sumatra, and in south
India, and two years or more passed before they arrived in
Persia. Two of the three envoys and a vast proportion of their
suite perished by the way; but the three Venetians survived all
perils, and so did the young lady, who had come to look on them
with filial regard. Arghun Khan had died even before they
quitted China; his brother reigned in his stead; and his son
Ghazan succeeded to the lady’s hand. The Polos went on
(apparently by Tabriz, Trebizond, Constantinople and Negro-
pont) to Venice, which they seem to have reached about the end
of 12a9s5.

The first biographer of Marco Polo was the famous geo-
graphical collector John Baptist Ramusio, who wrote more than
two centuries after the traveller's death, Facts and dates
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sometimes contradict his statements, but he often adds detail,
evidently authentic, of great interest and value, and we need not
hesitate to accept as a genuine tradition the substance of his
story of the Polos’ arrival at their family mansion in St John
Chrysostom parish in worn and outlandish garb, of the scornful
denfal of their identity, and the stratagem by which they secured
acknowledgment from Venetian society.

We next hear of Marco Polo in a militant capacity. Jealousies
had been growing in bitterness between Venice and Genoa
throughout the 13th century. In 1298 the Genoese prepared
to strike at their rivals on their own ground, and a powerful fleet
under Lamba Doria made for the Adriatic. Venice, on hearing
of the Genoese armament, equipped a fleet still more numerous,
and placed it under Andrea Dandolo. The crew of a Venetian
galley at this time amountéd, all told, to 250 men, under a
comito or master, but besides this officer each galley carried a
sopracomito or gentleman-commander, usually a noble. On one
of the galleys of Dandolo’s fleet Marco Polo seems to have gone
in this last capacity. The hostile fleets met before Curzola
Island on the 6th of September, and engaged next morning.
The battle ended in a complete victory for Genoa, the details
of which may still be read on the facade of St Matthew’s church
in . that city. Sixty-six Venetian galleys were burnt in
Curzola Bay, and eighteen were carried to Genoa, with 7000
prisoners, one of whom was Marco Polo. The captivity was of
less than a year’s duration; by the mediation of Milan peace
was made, on honourable terms for both republics, by July
1299; and Marco was probably restored to his family during
that or the following month.

But his captivity was memorable as the immediate cause of
his Book. Up to this time he had doubtless often related his
experiences among his friends; and from these stories, and the
frequent employment in them (as it would seem) of grand
numerical expressions, he had acquired the nickname of Marco
Millioni. Yet it would seem that he had committed nothing
to writing. The narratives not only of Marco Polo but of
several other famous medieval travellers (e.g. Ibn Batuta,
Friar Odoric, Nicolo Conti) seem to have been extorted from
them by a kind of pressure, and committed to paper by other
hands. Examples, perhaps, of that intense dislike to the use of
pen and ink which still prevails among ordinary respectable
folk on the shores of the Mediterranean.

In the prison of Genoa Marco Polo fell in with a certain person
of writing propensities, Rusticiano or Rustichello of Pisa, also a
captive of the Genoese. His name is otherwise known as that
of a respectable literary hack, who abridged and recast several
of the French romances of the Arthurian cycle, then in fashion.
He wrote down Marco’s experiences at his dictation.

We learn little of Marco Polo’s personal or family history
after this captivity; but we know that at his death he
left a wife, Donata (perhaps of the Loredano family, but
this is uncertain), and three daughters, Fantina and Bellela
(married, the former to Marco Bragadino), and Moreta
(then a spinster, but married at a later date to Ranuzzo
Dolfino). One last glimpse of the traveller is gathered from
his will, now in St Mark’s library. On the gth of January
1324 the traveller, in his seventieth year, sent for a neighbouring
priest and notary to make his testament. We do not know the
exact time of his death, but it fell almost certainly within the
year 1324, for we know from a scanty series of documents,
beginning in June 1325, that he had at the latter date been
some time dead. He was buried, in accordance with his will,
in the Church of St Lorenzo, where the family burying-place
was marked by a sarcophagus, erected by his filial care for his
father Nicolo, which existed till near the end of the 16th century.
On the renewal of the church in 1592 this seems to have
disappeared. .

The archives of Venice have yielded a few traces of our tra-
veller. Besides his own will just alluded to, there are the wills of
his uncle Marco and of his younger brother Maffeo; a few legal
documents connected with the house property in St John
Chrysostom, and other papers of similar character; and

two or three entries in the record of the Maggior Con-
siglio. We have mentioned the sobriquet of Marco Millioni.
Ramusio tells us that he had himself noted the use of this name
in the public books of the commonwealth, and this statement
has been verified in an entry in the books of the Great Council
(dated April 10, 1305), which records as one of the securities
in a certain case the “ Nobilis vir Marchkus Pawlo MILION.”
It is alleged that long after the traveller’s death there was
always in the Venetian masques one individual who assumed
the character of Marco Millioni, and told Munchausen-like
stories to divert the vulgar. There is also a record (March g,
1311) of the judgment of the court of requests (Curia Peti-
tionum) upon a suit brought by the * Nobilis vir Marcus Polo ”
against Paulo Girardo, who had been an agent of his, to recover
the value of a certain quantity of musk for which Girardo had
not accounted. Another document is a catalogue of certain
curiosities and valuables which were collected in the house of
Marino Faliero, and this catalogue comprises several objects
that Marco Polo had given to one of the Faliero family.

The most tangible record of Polo’s memory in Venice is a
portion of the Ca’ Polo—the mansion (there is reason to believe)
where the three travellers, after their long absence, were denied
entrance. The court in which it stands was known in Ramusio’s
time as the Corte del millioni, and now is called Corte Sabbionera.
That which remains of the ancient edifice is a passage with a
decorated archway of Italo-Byzantine character pertaining to
the 13th century.

No genuine portrait of Marco Polo exists. There is a medallion
portrait on the wall of the Sala dello Scudo in the ducal palace,
which has become a kind of type; but it is 2 work of imagination
no older than 1761. The oldest professed portrait is one in the
gallery of Monsignor Badia at Rome, which is inscribed Marcus
Polus venetus totius orbis et Indie peregrator primus. It is
a good picture, but evidently of the 16th century at earliest,
The Europeans at Canton have absurdly attached the name of
Marco Polo to a figure in a Buddhist temple there containing a
gallery of “ Arhans ” or Buddhist saints, and popularly known
as the “ temple of the five hundred gods.” The Venetian
municipality obtained a copy of this on the occasion of the
geographical congress at Venice in 1881.

The book indited by Rusticiano is in two parts. The first, or
prologue, as it is termed, is unfortunately the only part which con-
sists of actual personal narrative. It relates in an interesting
though extremely brief fashion the circumstances which led the
two elder Polos to the Khan's court, together with those of their
second journey (when accompanied by Marco), and of the return
to the west by the Indian seas and Persia. The second and staple
part consists of a series of chapters of unequal length and unsystem-

atic structure, descriptive of the different states and vinces of
Asia (certain African islands and regions included), with occasional

notices of their sights and products, of curious manners and re-
markable events, and especially regarding the Emperor Kublai,
his court, wars and administration. A series of chapters near
the close treats of sundry wars that took place between various
branches of the house of Jenghiz in the latter half of the 13th
century. This last series is either omitted or greatly curtailed in
all the MS. cogiu and versions except one (Paris, National Library,
Fonds Fr. 1116).

It was long doubtful in what hn(ﬁ:lage the work was originally
written. That this had been some dialect of Italian was a natural
presumption, and a contemporary statement could be all in
its favour. But there is now no doubt that the original was French.
This was first indicated by Count Baldelli-Boni, who published an
elaborate edition of two of the Italian texts at Florence in 1827,
and who found in the oldest of these indisputable signs that it was
a translation from the French. The argument has since been
followed up by others; and a manuscript in rude and peculiar
French, belonging to the National Library of Paris (Fonds Fr.
1116), which was printed by the Société de géographic in 1824, is
evidently either the original or a close transcript of the original
dictation. A variety of its characteristics are strikingly indicative
of the unrevised product of dictation, and are such as would
necessarily have disappeared either in a translation or in a revised
copy. Many illustrations could be adduced of the fact that the use
of French was not a circumstance of surprising or unusual nature;
for the language had at that time, in some points of view, even a
wider diffusion than at present, and examples of its literary em-
ﬂoyment by writers who were not Frenchmen (like Rusticiano

imself, a compiler of French romances) are very numerous.
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considerable differences.
‘Of these, ty
which has

These fall under four {)rincipal types.
i. is found completely only in that old French codg:x
mentioned ' (Paris, National Libra:i.y, Fr. 1116).
Type ii. is showh by séveral valuable MSS. in purer French (Paris,
Nat. Libr., Er. 2810; Fr. 5631; Fr..5649; Bern, Canton Library,
125), which formed the basis of the edition prepared by the late
M. Pauthier in 1865. It exhibits a text condensed and revised
from the rude original, but without anmy exactness, though perhaps
under améfegmetal dxrectionsbg Marco Polo himsef, for an inscrip-
tion pre to certain- MSS. (Bern, Canton Libr, 125; Paris,
Nat. Libr., Fr, 5649) records the presentation of a copy by the tra-
veller himself to the Seigneur Thiébault'de Cépoy, a distinguished
Frenchman Known to history, at Venice in the year 1306." Ty
iii. is that of a Latin version prepared in Marco Polo’s lifetime,
thaugh withont any sign of his cognisance, by Francesco Pipino,
a Dominican of Bologna, and translated from an Italian copy.
In this, condensatjon and curtailment are carried a good deal further
than in type ii. Some of the forms under which this type appears
curiously illustrate the effects of absence of effective publication,
not only before the invention of the press, but in its early days.
Thus the Latin version ﬂPUthhed by Grynacus at Basel in the
Novus Orbis (1532) is different in its language from Pipino’s, and
yet is clearly traceable to that as its foundation. In fact it is a
tetranslation into Latin' from ' some version of Pipino (Marsden
thinks the Portuguese printed one of 1502). It introduces changes
of its own, and is worthless as a text; yet Andreas Miiller, who in
the 17th century took so much trouble with Polo, unfortunately
chose as his text this fifth-hand version. The French editions
blished in the middle of the 16th century were translations
rom G?'naeus'§ Latin. Hence they _com%l'ete this curious and vicious
circle of transmission—French, Italian, Pipino’s Latin, Portuguese,
Grynaeus's Latin, French. :
ype iv. deviates largely from those already mentioned; its
history and true character are involved in obscurity. It is only
represented by the Italian version prepared for the press by John
Baptist Ramusio, with interesting preliminary dissertations, and
published at Venice two years after his death, in the second volume
of the Navigationi ¢ viaggi. Its peculiarities are great. Ramusio
seems to imply that he made some use of Pipino's Latin, and various
passages confirm_this. But many new circumstances, and anec-
dotes occurring .in no other copy, are introduced; man
assume a new shape; the whole st%lﬁ is more cog)ious and literary
than that of any other version. ile a few of the changes and
interpolations seem to carry us farther from the truth, others
gontain facts of Asiatic ndture or history, as. well as of Polo’s
alleged experiences, which it is difficult to ascribe to any hand
but the traveller’s own, , .

We recognize to a certain extent tampering with the text, as in
cases where Polo's proper names have been identified, and more
modern forms substituted. In some qther cases the editorial
spirit has gone astray. Thus the age of young Marco has been
altered to correspond with a date which is itself erroneous. Ormuz
is described as an island, contra?' to the old texts, and to the fact
in Polo’s time. In speaking of the oil-springs of Caucasus the

hrase ‘‘camel-loads” has been substituted for * ship-loads,”
Pn ignorance that the site was Baku on the Caspian.

But, on the other hand, there are a number of new circumstances

certainly genuine, which can hardly be ascribed to any one but
Polo himself. Such is the account which Ramusio’s version gives
of the oppressions exercised by Kublai's Mahommedan minister
Ahkmad, telling how the Cathayans rose against him and murdered
him, with the addition that Messer Marco was on the spot when
all this happened. Not only is the whole story in substantial
accordance with.the Chinese annals, even to the name of the chief
conspirator (Vanchu in Ramusio, Wangeheu in the Chinese records),
but the annals also tell of the frankness of “* Polo, assessor of the
privy council,” in opening Kublai’s eyes to the iniquities of his
agent... . - . .
Polo ‘was the first traveller to trace a route across the whole
longitude of Asia, naming and describing kingdom after kingdom
which he had seen; the first to speak of the new and brilliant court
which had been established at Peking; the first to reveal China in
all its wealth and vastness, and ‘to tell of the nations on its borders;
the first to tell more of Tibet than its name, to speak of Burma,
of Laos, of Siam, of Cochin-China, of Japan, of Java, of Sumatra
and of other islands of the archipelago, of the Nicobar and Andaman
Islands, of Ceylon and its sacred peak, of India but as a country
seen and partially explored; the first in medieval times to give
any distinct account of the secluded Christian Empire of Abyssinia,
and of the semi-Christian island of Sokotra, and to speak, however
dimly, of Zanzibar, and of the vast and distant Madagascar; whilst
he carries us also to the remotely opposite region of Siberia and the
Arctic shores, to speak of dog-sledges, white bears and reindecr-
riding Tunguses,

Tnhge diff gsion of the book was hardl
times alleged. We know from Gilles 3
collected in the Louvre by Charles V., dating ¢. 1 707137% that
five copies of Marco Polo’s work were then in the collection; but on
the other hand, the 202 known MSS. and the numerous early printed

names

so rapid as has been some-
allet’s catalogue of the books

POLO; 'MARCO

Eighty-five MSS; of ‘the book are known, and their texts exhibit

.editions of ' Mandeville,” with his lying wonders, madicates 2 sauch
greater popularity. Dante, who hived twenty-three years after
the book was dictated, and who touches so many things in the seen
and unseen worlds, never alludes to Polo, nor, we believe, 'to any-
thing that can be connected with him; nor can any trace of Polo
be discovered in: the book of his contempotary, Marino Sanwudo
the Elder, though this worthy is well acquainted: with the work,
later by some years, of Hayton the Armenian, and though many
of the subjects on which he writes in his own book (Secreta Fidelium
Crucis') challenge a reference to Polo's riences. ‘‘ Mande-
ville " himself, who plundered right and left; hardly ever plunders
Polo (see one example in Dawn of Modern ,Gc%graphy. iii, 323, note).
The only literary works we know of the 14th century which show
acquaintance with Polo’s book or achievements are Pipino’s
Chronicle, Villani's Florentine History, Pietvo &'Abano’s Conciliatot,
the Chronicle of John of Ypres, and the poetical romance of Baudoutn
de Sebourc, which last borrows themes lat'glelg'.from Pola. .

Within the traveller’s own lifetime we find the earliest examples
of the practical and truly scientific coast-charts (Portolans), based
upon the experience of pilots, mariners, merchants, &c. In two of
the most famous of the 14th century Portolani, we trace Marco
Polo’s influence—first, vgry slightly in the Laurentians or Medicean
Portolano of 13l5)1 (at Florence), but afterwards with clearness
and in remarkable detail in the Catalan Adas of 1333 (now at
Paris). Both of these represent a very advanced stage of medieval
knowledge, a careful attempt to represent the known warld on the
basis of collected fact, and a disregard for theological or pseudo-
scientific theory; in the Catalan Adcs, as regards Central and
Further Asia, and partially as regards India, Marco Polo’s Book is
the basis of the map. His names are often much perverted, and it
is not always easy to understand the view that compiler. took
of his itineraries. ~ Still we have Cathay placed in the true position
of China, as a great empire filling the south-east of Asia. The
trans-Gangetic peninsula is absent, but that of India proper is,
for the first time in the history of gae'?‘fmphy'. tepresented- with a
fair approximation to correct form - position. . .

It is curious that, in tbe following age, owinﬁ pastly to his;gn-
happy reversion to the fancy of a circular disk, tlje map of Fra
Mauro (14592, one of the greatest map-making entér;irises in history,
and the result of immense labour in the collectioft'6f'facts and the
endeavour to combine them, gives & mmich less adqurate idea of
Asia than the Carta catalena. . . Columbus dposseased a printed
copy of the Latin version of Polo’s book made by Pipino, and on
more than seventy pages of this there are manuscript ' notes in the
admiral’s handwriting, testifying, what is sufficiently evident from
the whole history of the Columbian voyages, to the immense in-
fluence of the work of the Venetian merchant upon the discoverer
of the new world.

When, in the 16th century, attempts were made to combine
new and old knowledge, the results were unhappy. The earliest
of such combinations tried to realize Columbus's ideas regarding
the identity of his discoveries with the Great Khan's dominions;
but even after Amerjca had vindicated its independent existence,
and the new knowledge of the Portuguese had named Ching where
the Catalan map had spokeh of Cethey, the latter country; with
the whole of Polo’s nomenclature, was shunted: to the north, n{
a separate sysfem. Henceforward the influence of Pole’s worl
on maps was simply injurious; and when to his names was added
a sprinkling of Ptolemy’s, as was usual throughout the 16th century,
the result was a ‘hotchpotch conveying no approximmation to facts
(see further MAP). - | . e

- As to the alleged introduction of important inventions intq
Europe by Polo—although the striking resemblance of early Euro-
pean block-books to those of China seems clearly to indicate the
derivation of the art’ from that country, there is no reason for
connecting this introduction (an% more than that' of gunpowder
or the mariner’s compass) with the name of. Marco. In the 14th
century not only were missions of the Roman Church established ia
some of the chief cities of eastern China, but a regular overland
trade was carried on between Italy and China, by way of Tana
(Azov), Astrakhan, Otrar, Kamul (Hami) and Kanchow. Many
a traveller other than Marco Polo might have brought home the
block-books, and some might have witnessed the process of making
them. This is the less to be ascribed to Polo, because he so curiously
omits to speak of the process of printing, when, in describing the
block-printed paper-money of China, his subject séems absolutely
to challenge a description of the art.. =~ .

See the Recuesl of the Paris Geographical Socmet{.(wz%), vol. i,
giving the text of the fundamental MS. (Nat. Libr. Paris, Fr.
T116; see above), as well as that of the oldest Latin version; G.
Pauthier’s edition, Léere . . . d¢ Marco Polo . . . (Paris, 1865),
based mainly. upon the three Paris MSS. (Nat. Libr. Fr. 28103
Fr. 5631; Fr. 5649; see above) and accompanied by a commentary
of t value; Baldelli-Boni'g Italian edition, giving the oldest
Ita!mn version (Florence, 1827); Sir Henry Yule's edition, which
in its final shape, as revised and augmented by Henrl Cordier
(... Marco Polo ... London, 1903), is the most complete

1 Printed by Bongars in the collection called Gesta Dei per Francos
(1611), ii. 1-281. . seot




.. POLO . . . 19!

storehouse of Polo learning in existence, embodying the labours
of all the best students of the subject, and giving the essence of
such works as those of Major P. Molesworth Sykes (Ten Thousand
Mdes in Persia, &c.) so far as these touch Marco Polo; the
Archimandrite Palladius Katharov’s “ Elucidations of Marco Polo "’
from vol. x. of the Jowrnal of the North China Branch of the

oyal Asiatic Society (1876), pp. 1-54; F. von Richthofen, Letters
to Shangai Chamber :H' ommerce; E. C. Baber, Travels. . .in
Western China; G. Phillips, Identity of . . . Zattun with Chang-
chau in T"oung Pao (Oct. 1890), and other studies in 7"oung-Pao
(Dec. 1895 and July 1896). There are in all 10 French editions
of Polo as well as 4 Latin editions, 27 Italian, 9 German, 4 %aa.nish,
1 Portuguese, 12 English, 2 Russian, 1 Dutch, 1 Bohemian (Chekh),
1 Danish and 1 Swedish. See also E. Bretschneider, Mediaeval

Researches from Eastern Astatic Sources, i. 239, 167; ii. 8, 71, 81-84,

184; Léon Cahun, Imiroduction a ['histoire de I'Asie, 339, 386;
C. kaymond Beazley, Dawn of Modern Geo rap‘h{y, iil. 15-160,
$45-547, 554, 556-563. &Y CrRB)

POLO (Tibetan pulu, ball), the most ancient of games with
stick and ball. Hockey, the Irish national game of hurling
- (and possibly golf and cricket) are derived from polo.

istory:  The latter was called hockey or hurling on horse-
back in England and Ireland respectively, but historically
hockey and hurling are polo on foot.

The earliest records of polo are Persian. From Persia the
game spread westward to Constantinople, eastwards through
Turkestan to Tibet, China and Japan. From Tibet polo travelled
to Gilgit and Chitral, possibly also ta Manipur. Polo also flourished
in India in the 16th century. Then for 200 years its records in
India cease, till in 1854 polo came into Bengal from Manipur by
way of Cachar and in 1862 the game was played in the Punjab.

There have been twelve varieties of the game during its
existence of at least 2000 years. (1) A primitive form
consisting of feats of horsemanship and of skill with stick and
ball. (2) Early Persian, described in Skaknama, a highly
organized game with rules, played four aside. (3) Later
Persian, 16th century, the grounds 3oo by 170 yds.  Sir Antheny
Shirley says the game resembled the rough football of the same
period in England. (4) The game in the 17th century in Persia.
A more highly organized game than No. 3, as described by
Chardin. (5) The Byzantine form played at Constantinople
in the 12th century. A leathern ball the size of an apple and
a racquet were used. (6) The Chinese game, about A.p. 600
played with a light wooden ball. The goal was formed by
two posts with a boarding between, in the latter a hole being
cut and a net attached to it in the form of a bag. The side
which hit the ball into the bag were the winners. Another
Chinese form was two teams ranged on opposite sides of
the ground, each defending its own goal. The object of the
game was to drive the ball through the enemy’s goal. (7) The
Japanese game, popular in feudal times, still survives under
the name of Dakiu, or ball match. The Japanese game
has a boarded goal; 5 ft. from the ground is a circular hole
1 ft. 2 in. in diameter with a bag behind. The balls are of
paper with a cover of pebbles or bamboo fibre, diameter
1-7 in., weight 14 oz. -The sticks are racket shaped. The
object is to lift over or carry the ball with the racket and
place it in the bag. (8) Called rd/, played with a long stick
with which the ball was dribbled along the ground. (9) Another
ancient Indian form in which the sides ranged up on opposite
sides of the ground and the ball was thrown in. This is
probably the form of the game which reached India from

- Persia and is represented at the present day by Manipur and

Gilgit polo, though these forms are probably rougher than the
old Indian game. (10) Modern English with. heavy ball and
sticks, played in England and the colonies .and wherever polo
is played in Europe. Its characteristics are: offiside; severe
penalties for breach of the rules; close combination; rather

. short passing; low scoring, and a strong defence. (11) Indian

polo has a lighter ball, no boards to the grounds, which are
usually full-sized; a modified offside-rule, but the same system of
penalties. It is a quicker game than the English. (12) The
American game has no offside and no penalties, in the English
sense. The attack is stronger, the passing longer, the pace
greater and more sustained. American players are more certain

goal-hitters and their scoring is higher. They defeated the
English players in 19og with ease.

Polo was first played in England by the 1oth Hussars in 1869.
The game spread rapidly and some good play was seen at Lillie
Bridge. But the organization of polo in England dates from
its adoption by the Hurlingham Club in 1873. The ground
was boarded along the sides, and this device, which was employed
as a remedy for the irregular shape of the Hurlingham ground,
has become almost universal and has greatly affected the develop-
ment of the game. The club committee, in 1874, drew up the first
code of rules, which reduced the number of players to five a side:
and included offside. The next step was the foundation-of the
Champion Cup, in 1877. Then came the rule dividing the game
into periods of ten minutes, with intervals of two minutes for
changing ponies after each period, and five minutes at half-
time. The height of ponies was fixed at 142, and a little later
an official measurer was appointed, no pony being allowed to
play unless registered at Hurlingham. The next change was
the present scale of penalties for offside, foul riding or dangerous
play. A short time after, the crooking of the adversary’s stick,
unless in the act of hitting the ball, was forbidden. The game
grew faster, partly as the result of these rules. Then the ten
minutes’ rule was revised. The period did not close until the
ball went over the boundary. Thus the period might. be ex-
tended to twelve or thirteen minutes, and although this time
was deducted from the next period the strain of the extra
minutes was too great on men and ponies. It was therefore
laid dewn that the ball should go out of play on going out of
bounds or striking the board, whichever happened first. Ia 1910
a polo handicap was established, based on the American system
of estimating the number of goals a player was worth to his
side. This was modified in the English handicap by assigning
to each player a handicap number as at golf. The highest
number is ten, the lowest one. The Hurlingham handicap is
revised during the winter, again in May, June and July, each
handicap coming into force one month after the date of issue.
In tournaments under handicap the individual handicap numbers
are added together, and the team with the higher aggregate
concedes goals to that with the lower, according to the con-
ditions of the tournament. The handicap serves to divide
second fram first class tournaments, for the former teams must
not have an aggregate over 2j5. .

The size of the polo ground is 300 yds. in length and from
160 to 200 yds. in width. The larger size is only found now
where boards are not used. The ball is made of willow root, is
3% in. in diameter, weight not over 54 oz. The polo stick has.
no standard size or weight, and square or cigar-shaped heads
are used at the discretion of the player. On soft grounds, the
former, on hard grounds the latter are the better, but Indian
and American players nearly always prefer the cigar shape.

The goal posts, now generally made of papier maché, are
8 yds, apart. This is the goal line. Thirty.yards from the goal
line a line is marked out, nearer than which to the goal no one:
of a fouled side may be when the side fouling has to hit out,’
as a penalty from behind the back line, which is the goal line
produced. At 50 yds. from each goal there is generally a mark
to guide the man who takes a free hit as a penaity.

Penalties are awarded by the umpires, who should be two in
number, well mounted, and with a good knowledge of the rules
of the game. The Hurlingham and Ranelagh clubs appoint
official umpires. There should also be a referee in case of.
disagreement between the umpires, and it is usual to have a
man with a flag behind each goal to.signal when a goal is
scored. The Hurlingham club makes and revises the rules of
the game, and its code is, with some local modifications, in force
in the United Kingdom, English-speaking colonies, the Argentine-
Republic, -California, and throughout Europe. America and
India are governed by their own polo associations. .

The American rules have no offside, and their penalties consist
of subtracting a goal or the fraction of a goal, according to the
offence, from the.side which has incurred a penalty for. fouling.
The differences between thé Hurdingham and Indian rules
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are very slight, and they tend to assimilate more as time
goes on. ’

Polo in the army is governed by an army polo committee,
which fixes the date of the inter-regimental tournament. The
semi-finals and finals are played at Hurlingham. The earlier
ties take place at centres arranged by the army polo committee,
who are charged by the military authorities with the duty of
checking the expenditure of officers on the game. The value of
polo as a military exercise is now fully recognized, and with the
co-operation of Hurlingham, Ranelagh and Roehampton the
expenses of inter-regimental tournaments have been regulated
and restrained.

The County Polo Association has affiliated to it all the county
clubs. It is a powerful body, arranging the conditions of county
tournaments, constructing the handicaps for county players, and
in conjunction with the Ranelagh club holding a polo week for
county players in London. The London clubs are three—
Hurlingham, Ranelagh and Roehampton. Except that they use
Hurlingham rules the clubs are independent, and arrange the con-
ditions and fix the dates of their own tournaments. Ranelagh
has four, Roebampton three and Hurlingham two polo grounds.
There are about 400 matches played at these clubs, besides
members’ games from May to July during the London season.
At present the Meadowbrook still hold the cup which was won
Inter~ by an English team in 1886. In 1902 an American
national team made an attempt to recover it and failed.
Polo. They lacked ponies and combination; but they bought
the first and learned the second, and tried again successfully
in 1909, thus depriving English polo of the championship of
the world.

Polo in England has passed through several stages. It was
always a game of skill. The cavalry regiments in India in early
The Game, P10 days, the sth, oth, 12th and 17th Lancers, the

1oth Hussars and the 13th Hussars, had all learned the
value of combmatlon In very early days regimental players had
learned the value of the backhanded stroke, placing the ball so as
to give opportunities to their own side. The duty of support-
ing the other members of the team and riding off opponents
so as to clear the way for players on the same side was
understood. This combination was made easier when the
teams were reduced from five a side to four. Great stress
was laid on each man keeping his place, but a more
flexible style of play existed from early days in the 17th Lancers
and was improved and perfected at the Rugby Club by the late
Colonel Gordon Renton and Captain E. D. Miller, who had
belonged to that regiment. For a long time the Rugby style
of play, with its close combination, short passes and steady
defence, was the model on which other teams formed themselves.
The secret of the success of Rugby was the close and unselfish
combination and the hard work done by every member of the
team. After the American victories of 1909 a bolder, harder
hitting style was adopted, and the work of the forwards became
more important, and longer passes are now the rule. But the
main principles are the same. The forwards lead the attack and
are supported by the half-back and back when playing towards
the adversaries’ goal. In defence the forwards hamper the
opposing No. 3 and No. 4 and endeavour to clear the way for
their own No. 3 and No. 4, who are trying not merely to keep the
ball out of their own goal but to turn defence into attack. Each
individual player must be a good horseman, able to make a pony
gallop, must have a control of the ball, hitting hard and clean
and in the direction he wishes it to go. He must keep his eye
on the ball and yet know where the goal-posts are, must be
careful not to incur penalties and quick to take advantage of an
opportunity. Polo gives no time for second thoughts. A polo
player must not be in & hurry, but he must never be slow nor
dwell on his stroke. He must be able to hit when galloping his
best pace on to the ball and able to use the speed of his pony
in order to get pace. He must be able to hit a backhander or
to meet a ball commg to him, as the tactics of the game require.

Polo has given rise to a new type of horse, an animal of
14 hands 2 in. with the power of a hunter, the courage of a
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racehorse and the docility of a pony. At first the ponies were
small, but now each pony must pass the Hurlingham official
measurer and be entered on the register. The English  7ae Pote
system of measurement is the fairest and most Poay.
humane possible. The pony stripped of his clothing is led by
an attendant, not his own groom, into a box with a perfectly
level floor and shut off from every distraction. A veterinary
surgeon examines to see that the pony is neither drugged nor
in any way improperly prepared. The pony is allowed to
stand easily, and a measuring standard with a spirit-level is
then placed on the highest point of the wither, and if the pony
measures 14-2 and is five years old it is registered for life. Ponies
are of many breeds. There are Arabs, Argentines, Americans,
Irish and English ponies, the last two being the best. The Polo
and Riding Pony Society, with headquarters at 12 Hanover
Square, looks after the interests of the English and Irish pony
and encourages their breeders. The English ponies are now
bred largely for the game and are a blend of thoroughbred
blood (the best are always the race-winning strains) or Arab and
of the English native pony.

AUTHORITIES.—Polo in England: J. Moray Brown, Riding and
Polo, Badminton Library, revised and brought up to date by
T. F. Dale h&Longmans, 18?’9) ; Captain Younz( usband, Polo in Iudta,

(n.d.); J. Moray Brown, (Vinton, 1 T. F. Da.le, The Game
of Polo (A Constable&Co 1897); Ca ounghusband, Tourna-

ment Polo (1897); Captain "de 1sle. urham Light Infantr , Hints

Polo Players in I ia (x 7), B Drybroug'h. Polo (Vinton,
1898 revxsed Lo . D. Miller, Modern
Polo ( Fltz tnck man Polo, in §paldmgs
Athletlc Ln rary (1904) ajor G. J. Youn usban Toumamenl
Polo (1904); T. F. Dale “ Polo, Past and Life;

Walterchckn&aster, ‘l‘,}cllmts on ‘}’olo %)t(::nbmatxon)."HL
t rge Newnes Ltd., 1905; Vinton 0., I u
Cﬂ Rules of Polo, Regzster of Ponies; 93 deu:lgms’
Somty Stud Book (12 vols., 12 Hanover

uare) Annuals: Amencan
Polo Association, 143 Libe: berty Street,

ew York; Indian Polo

Association, Lucknow, N. P.; Captain E. D. Mxller, D.S.0., The
Polo Players’ Guide and Almanack T he Polo Annual, ed. bgL) VTk
0.)5

Simmonds. Monthlies: Bade{{s Maga.mw (thon &
Polo Monthly (Craven House, Kingsway, London).

Polo in Persia: Firdousi’'s Shahnama, transiated as Le Liore
des rois by J. Mohl, with notes and comm.; Sir Antbony
Shirley, Tr in Persia (1569); Sir John Chardin, Voyages

, 1811; Sir xlham

Perse (1686), ed. aunge notes, &c. par L. Langles
L, partwularly Persia

?usek)ey. Travels in Various Countries of the
1810
There are many allusions to polo in the poets, notably Nizami,
Jami and Omar Khayyam.

Polo in Constantsnople: Cinnamus Joannes epstome rerum ab
Toanne et Alexio Commens ge %st (Bonn, 18%6)

Polo in India: Am-n-Ak ari (1555); F. Vigne, Travels in
Kashmir (Ladakh and Iskardo, 184.2? Colonel Algernon Durand,

‘“ Polo in Baltistan.” The Field

The Making of a Fromtier (1899).
Polo in Gulgit and Chuiral:
(1888); Polo in Manipur, Captain McCulloch, Manipuris and the
Ad]acent Tribes (1859). (T.F.D.)
POLONAISE (i.e. Polish, in French), a stately ceremonious
dance, usually written in $ time. As a form of musical com-
position it has been employed by such composers as Bach,
Handel, Beethoven, and above all by Chopin. It is usual to
date the origin of the dance from the election (1573) of Henry
duke of Anjou, afterwards Henry III. of France, to the throne
of Poland. The ladies of the Polish nobility passed in cere-
monial procession before him at Cracow to the sound of stately
music. This procession of music became the regular opening
ceremony at royal functions, and developed into the dance.
The term is also given to a form of skirted bodice, which has
been fashionable for ladies at different periods.
POLONNARUWA, a ruined city and ancient capital of
Ceylon. It first became a royal residence in A.p. 368, when the
lake of Topawewa was formed, and succeeded Anuradhapura
as the capital in the middle of the 8th century. The principal
ruins date chiefly from the time of Prakrama Bahu (A.D. 1153-
1186). The most imposing pile remaining is the Jetawa-
narama temple, a building 170 ft. in length with walls about
8o ft. hxgh and 12 ft. thick. The city is now entirely deserted,
and, as in the case of Anuradhapura, its ruins have only recently
been rescued from the jungie.
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POLOTSK, a town of Russia, in the government of Vitebsk,
at the confluence of the Polota with the Dvina, 62 m. by rail
N.W. of the town of Vitebsk. Pop. 20,751. Owing to the
continuous wars, of which, from its position on the line of
communication between central Russia and the west it was for
many centuries the scene, scarcely any of its remarkable anti-
quities remain. The upper castle, which stood at the confluence
of the rivers and had a stone wall with seven towers, is in ruins,
as is the lower castle formerly enclosed with strong walls and
connected with the upper castle by a bridge. The cathedral
of St Sophia in the upper castle, built in the 12th century,
fell to ruins in the r8th century, whereupon the United Greek
bishop substituted a modern structure. Upwards of two-thirds
of the inhabitants are Jews; the remainder have belonged mostly
to the Orthodox Greek Church since 1839, when they were
compelled to abandon the United Greek Church. Flax, linseed,
corn and timber are the leading articles of commerce.

Polotesk or Poltesk is mentioned in 862 as one of the towns
given by the Scandinavian Rurik to his men. In ¢80 it had
a prince of its own, Ragvald (Rogvolod or Rognvald), whose
daughter is the subject of.many legends. It remained an
independent principality until the 12th century, resisting the
repeated attacks of the princes of Kiev; those of Pskov, Lithu-
ania, and the Livonian Knights, however, proved more effective,
and Polotsk fell under Lithuanian rule in 1320. About 1385 its
independence was destroyed by the Lithuanian prince Vitovt.
It was five times besieged by Moscow in 1500-18, and was
taken by Ivan the Terrible in 1563. Recaptured by Stephen
Bathory, king of Poland, sixteen years later, it became Polish
by the treaty of 1582. It was then a large and populous
city, and carried on an active commerce. Pestilences and

conflagrations were its ruin; the plague of 1566 wrought

great havoc among its inhabitants, and that of 1600 destroyed
15,000. The castles, the town and its walls were burned in
1607 and 1642. The Russians continued their attacks, burning
and plundering the town, and twice, in 1633 and 1705, taking
possession of it for a few years. It was not definitely annexed,
however, to Russia until 1772, after the first dismemberment
of Poland, In 1812 its inhabitants resisted the French invasion,
and the town was partially destroyed.

. POLTAVA, a government of south-western Russia, bounded
by the government of Chernigov on the N., Kharkov on the E.,
Ekaterinoslav and Kherson on the S., and Kiev on the W., and
having an area of 19,260 sq. m. Its surface is an undulating
plain 500 to 6oo ft. above sea-level, with a few elevations reach-
ing 670 ft. in the north, and gently sloping to 300 and 400 ft. in
the south-west. Owing to the deep excavations of the rivers,
their banks, especially those on the right, have the aspect of
hilly tracts, while low plains stretch to the left. Almost the
whole of the surface consists of Tertiary deposits; Cretaceous
rocks appear in the north-east, at the bottom of the deeper
ravines. The government touches the granitic region of the
Dnieper only in the south, below Kremenchug. Limestone
with dolerite veins occurs in the isolated hill of Isachek, which
rises above the marshes of the Sula. The whole is covered with
a layer, 20 to 6o ft. thick, of boulder clay, which again is often
mantled with a thick sheet of loess. Sandstone (sometimes
suitable for grindstones) and limestone are quarried, and a few
beds of gypsum and peat-bog are known within the government.
With the exception of some sandy tracts, the soil is on the whole
very fertile. Poltava is drained by the Dnieper, which flows
along its border, navigable throughout, and by its tributaries
the Sula, Psiol, Vorskla, Orel, Trubezh, and several others,
none of them navxgable, although their courses vary from 150
to 270 m. each in length. Even those which used to be navigated
within the historical period, such as the Trubezh and Supoi,
are now drying up, while the others are being partially trans-
formed into marshes. Deep sand-beds intersected by number-
less ravines and old arms of the river stretch along the left
bank of the Dnieper, where accordingly the settlements are
few. Only 5% of the total area is under forest; timber, wooden
wares, and pitch are imported.
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Fhe estimated population in 1906 was 3,312,400. The great
majority are Little Russians. Agriculture is the principal
pursuit, 60% of the total area being arable land. The crops
chiefly grown are wheat, rye and oats; the sunflower is largely
cultivated, especially for oil, and the growing of tobacco, always
important, has made a great advance. Kitchen gardening,
the cultivation of the plum, and the preparation of preserved

‘fruits are important branches of industry. At Lubny, where

an apothecaries’ garden is maintained by the Crown, the ool-

‘lection and cultivation of medicinal plants are a speciality

The main source of wealth in Poltava always has been, and stxll
is, its live-stock breeding—horses, cattle, sheep, pigs. Some
of the wealthier landowners and many peasants rear finer breeds
of horses. The land is chiefly owned by the peasants, who
possess §29% of the cultivable area; 42% belongs to private

' persons, and the remainder to the Crown, the clergy, and the

municipalities.

Among the manufactures distilleries “hold the leading place,
after which come flour-mills, tobacco factories, machine-making,
tanneries, saw-mills, sugar-works and woollen manufactures.
In the villages and towns several domestic trades are carried
on, such as the preparation of sheepskins, plain woollen cloth,
leather, boots and pottery. The fair of Poltava is of great
importance for the whole woollen trade of Russia, and
leather, cattle, horses, coarse woollen cloth, skins, and various
domestic wares are exchanged for manufactures imported from
Great Russia. The value of merchandise brought to the fair
averages over £2,500,000. Several other fairs, the aggregate
returns for which reach more than one-half of the above, are
held at Romny (tobacco), Kremenchug (timbcr, corn, tallow
and salt), and Kobelyaki (sheepskins). Corn is exported to a
considerable extent to the west and to Odessa, as also saltpetre,
spirits, wool, tallow, skins and woollen cloth. The Dnieper is
the principal artery for the exports and for the import—timber.
The chief river-ports are Kremenchug and. Poltava. Steamers
ply between Kiev and Ekaterinoslav; but the navigation is
hampered by want of water and becomes active only in the
south. Traffic mostly follows the railway. Poltava is divided.
into fifteen districts, of which the chief towns are Poltava,
Gadyach, Khorol, Kobelyaki, Konstantinograd, Kremenchug,
Lokhvitsa, Lubny, Mirgorod, Pereyaslavl, Piryatin, Priluki,
Romny, Zenkov and Zolotonosha.

Historv—At the dawn of Russian history the region now
occupied by Poltava was inhabited by the Slav tribe of the
Syeveryanes. As early as 988 the Russians erected several
towns on the Sula and the Trubezh for their protection against
the Turkish Petchenegs and Polovtsi, who held the south-
eastern steppes. Population extended, and the towns of
Pereyaslavl, Lubny, Priluki, Piryatin, Romny, begin to be
mentioned in the 11th and r2th centuries. The Mongol invasion
of 1230-42 destroyed rhost of them, and for two centuries
afterwards they disappear from Russian annals. About 1331
Gedimin, prince of Lithuania, annexed the so-called “ Syeversk
towns " and on the recognition of the union of Lithuania with
Poland they were included in the united kingdom along with
the remainder of Little Russia. In 1476 a separate principality
of Kiev under Polish rule and Polish institutions was formed
out of Little Russia, and remained so until the rising of the
Cossack chief Bogdan Chmielnicki in 1654. By the Andrussowo
Treaty, the left bank of the Dnieper being ceded to Russia,
Poltava became part of the dominions of the Zaporogian
Cossacks, and was divided into “ regiments,” six of which
(Poltava, Pereyaslavl, Priluki, Gadyach, Lubny and Mirgorod)
lay within the limits of the present government. They lost
their independence in 1764. (P. A.K.; J. T. BE)

POLTAVA, a town of Russia, capital of the government of
the same name, on the right bank of the Vorskla, 88 m. by
rail W.S.W. of Kharkov. Pop. 53,060. The town is built on
a plateau which descends by steep slopes on nearly every side.
Several suburbs, inhabited by Cossacks, whose houses are buried
amid gardens, and a- German colony, surround the town. The
oldest buildings are a monastery, erected in 1650, and a wooden
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church visited by Peter the Great after the battle of Poltava.
There are a military school for cadets, a theological seminary
and two girls’ colleges; also flour-mills, tobacco works and a
tannery.

Poltava is mentioned in Russian annals in 1174, under the
name of Ltava, but does not again appear in history until 1430,
when, together with Glinsk, it was given by Gedimin, prince of
Lithuania, to the Tatar prince Leksada. Under the Cossack
chief, Bogdan Chmielnicki, it was the chief town of the Poltava
‘ regiment.” Peter the Great of Russia defeated Charles XII.
of Sweden in the immediate neighbourhood on the 27th of June
1709, and the victory is commemorated by a column over 5o ft.
in height.

POLTERGEIST (Ger. for “racketing spirit ”’), the term
applied to certain phenomena of an unexplained nature, such
as movements of objects without any traceable cause, and
noises equally untraced to their source; but in some cases
exhibiting intelligence, as when raps answer a question by a
code. In the word Poltergeist, the phenomena are attributed
to the action of a Geist, or spirit: of old the popular explanation
of all residuary phenomena. The hypothesis, in consequence
of the diffusion of education, has been superseded by that of
“ electricity ”’; while sceptics in all ages and countries have
accounted for all the phenomena by the theory of imposture.
The last is at least a vera causa: imposture has often been
detected; but it is not so certain that this theory accounts for all
the circumstances. To the student of human nature the, most
interesting point in the character of poltergeist phenomena is
their appearance in the earliest known stages of culture, their
wide diffusion, and their astonishing uniformity. Almost all
the beliefs usually styled * superstitious " are of early occurrence
and of wide diffusion: the lowest savages believe in ghosts
of the dead and in wraiths of the living. Such beliefs when
found thriving in our own civilization might be explained as
mere survivals from savagery, memories of all

“ The superstitions idle-headed eld
Received and did deliver to our age.”

But wec have not to deal only with a belief that certain
apparently impossible things may occur and have occurred in
the past. We are met by the evidence of sane and credible
witnesses, often highly educated, .who maintain that they
themselves have heard and beheld the unexplained sounds and
sights. It appears, therefore, that in considering the phenomena
of the poltergeist we are engaged with facts of one sort or
another; facts produced either by skilled imposture, or resting
on hallucinations of the witnesses; or on a mixture of fraud
and of hallucination caused by * suggestion.” There remains
the chance that some agency of an unexplored nature is, at least
in certain cases, actually at work.

A volume would be needed if we were to attempt to chronicle
the phenomena of the poltergeist as believed in by savages
and in ancient and medieval times. But among savages they are
usually associated with the dead, or with the medicine-men of the
tribes. These personages are professional *“ mediums,” and like
the mediums of Europe and America, may be said to have do-
mesticated the poltergeist. At theirséances, savageor civilized,
the phenomena are reported to occur—such as rappings and
other noises, loud or low, and “ movements of objects without
physical contact.” (See, for a brief account, A. Lang, Cock
Lane and Common Sense, * Savage Spiritualism ”’; and see the
Jesuit Letires édifiantes, North America, 1620-1770, and
Kobl's Kitcki Gami.) But “‘induced phenomena,” where
professional mediums and professional medical men are the
agents, need not here be considered. The evidence, unless in
the case of Sir William Crookes’s experiments with Daniel Dunglas
Home, is generally worthless, and the laborious investigations
of the Society for Psychical Research resulted only in the
detection of fraud as far as  physical”’ manifestations by
paid mediums were concerned.

The spontaneous poltergeist, where, at least, no professional
is present, and no séance is being held, is much more curious and
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interesting than the simple tricks played in the dark by impudent
charlatans. The phenomena are identical, as reported, literally
“from China to Peru.” The Cieza de Leon (1549) tells us
that the cacique of Pirza, in Popyan, during his conversion
to Christianity, was troubled by stones falling mysteriously
through the air (the mysterious point was the question of
whence they came, and what force urged them), while Chris-
tians saw at his table a glass of liquor raised in the air, by no
visible hand, put down empty, and replenished! Mr Dennys
(Folk Lore of China, 1876, p. 79) speaks of a Chinese householder
who was driven to take refuge in a temple by the usual phenomena
—throwing about of crockery and sounds of heavy footfalls—
after the decease of an aggrieved monkey. This is only one of
several Chinese cases of poltergeist; and the phenomena are
described in Jesuit narratives of the 18th century, from, Cochin
China. In these papers no explanation is suggested. There
is a famous example in a nunnery, recorded (1528) by a notable
witness, Adrien de Montalembert, almoner to Francis I. The
agent was supposed to be the spirit of a sister recently deceased.

Among multitudes of old cases, that of the “ Drummer of
Tedworth ”” (1662-1663; see Glanvil, Sadducismus triumphatus,
1666); that at Rerrick, recorded by the Rev. Mr Telfer
in 1695; that of the Wesley household (1716~1717) chronicled
in contemporary letters and diaries of the Wesley family
(Southey’s Life of John Wesley); that of Cideville (1851), from
the records of the court which tried the law-suit arising out of
the affair (Proc. Soc. Psychical Research, xviii. 454—463); and
the Alresford case, attested by the great admiral, Lord St
Vincent, are among the most remarkable. At Tedworth we
have the evidence of Glanvil himself, though it does not
amount to much; at Rerrick, Telfer was a good chronicler
and gives most respectable signed vouchers for all the marvels:
Samuel Wesley and his wife were people of sense, they were
neither alarmed nor superstitious, merely puzzled; while the
court which tried the Cideville case, only decided that * the
cause of the events remains unknown.” At Alresford, in
Hampshire, the phenomena attested by Lord St Vincent and
his sister Mrs Ricketts, who occupied the house, were pecu-
liarly strange and emphatic: the house was therefore pulled
down. At Willington Mill, near Morpeth (1831-1847), the
phenomena are attested by the journal of Mr Procter, the
occupant, a Quaker, a ‘ tee-totaller,” and a man of great
resolution. He and his family endured unspeakable things for
sixteen years, and could find no explanation of the sights and
sounds, among which were phantasms of animals, as at
Epworth, in the Wesley case.

Of all these cases that of the Wesleys has attracted most
critical attention. It was not, in itself, an extreme instance
of poltergeist: at Alresford, at the close of the 18th century,
and at Willington Mill in the middle of the 1gth the disturbances
were much more violent and persistent than at Epworth, while
our evidence is, in all three examples, derived from the contem-
porary narratives, letters and journals of educated persons.
The Wesleys, however, were people so celebrated and so active
in religion that many efforts have been made to explain their
“old Jeffrey,” as they called the disturbing agency. These
attempts at explanation have been fruitless. The poet Coleridge,
who said that he knew many cases, explained all by a theory of
contagious epidemic hallucination of witnesses. Dr Salmon,
of Trinity College, Dublin, set all down to imposture by Hetty
Wesley, a vivacious girl (Forinightly Review, 1866). The
documents on which he relied, when closely studied, did not
support his charges, for he made several important errors in
dates, and on these his argument rested. F.Podmore, in several
works (e.g. Studies in - Psychical Research), adopted a theory
of exaggerative memory in the narrators, as one element,
with a dose of imposture and of hallucination begotten of
excited expectation. The Wesley letters and journals, written
from day to day, do not permit of exaggerative memory, and
when the records of 1716-1717 are compared with the remini-
scences collected from his family by John Wesley in 1726, the
discrepancies are seen to be only such as occur in all human
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evidence ‘4bogt 'any sort of events, remote by ninedér tesl
years. Thus, in 1726, Mrs Wesley mentioned a visionary
badger seen by her. She did mot write about it to her son
Samuel 'in 1717, bet her husband and ber daughter did then
describe it to .Samoel, as an experience of his mother at
that date. The whole family, in 1717, became familiar with the
phenomena, and: were tired of them and of Samuel’s questions.
(Mr Podmere’s arguments are to be found in the Journal of ke
Sindies of .Psychicel Research, ix..40-45. Some .dates are nis-
printed.) . The theory of hallucination cannot account for the
uniformity of statements, in many : countries .and 'at many
dates, to the:effect that the objects mysteriously set in motion
moved in soft curves and swegves, or ¢ wobbled.”” Suppose
that an adroit impostor is throwing them, suppose that.'the
spectators are’ excited, why should their excitement every-
where produce a uniform hallucination as to the mode of
wotion? It is better to confess ignorance, and remain i
doubt, than to invent such theories.

Amodnnmstancemaybeana.lysed astheev:.denoewas
given tontemporaneously with the events (Podmore, Proc.
Soc. Psychscal Research, xii. 45-58: * Poltergeists ’). .On
the 20th. or -21st of February 1883 a Mrs White, in a
cottage at Werksop, was * washing up the tea-things at the
table,” with two of her children in .the room, when “ the table
tilted up at a considerable angle,”’ to her amazement. - On the
26th of February, Mr White being from home,. Mrs White
extended hbspitality to a girl, Eliza Rose, “the child of an
imbecile mother.” Eliza is later described as ‘ half-witted,”
but no proof of this is given. On the 1st of March, White being
from home, at abeut 11.30 p.m. a number of things *‘ which bad
been in the Mitchen a-few minutes before ** came tumbling down
the kitchemn staiks. - Onty Mrs White and: Eliza Rose were then
in the kitchen. Later some het coals ‘made an invasion. On
the following night, White being at home in' the kitchen, with: his
wifé and Eliga, a mibcellaneous throng of objects 'came in,
Mr White made.vain research upstairs,:where was hisi brother
Tom. Oh hie retum.to the kitchen *'a little china woman 'left
the mantelpiece: and flew into the corner.”” Being replaced, it
vepeated -ita flight,. and’ was brakeh. ..White sent his brether. to
fetch a doctor}‘there.also camt a policeman, named Higgs; and
the doctor and policeman saw, among other things, a ‘basin and
cream jug. naelup.aubommeall ¥all on the floor and break.
Next morning, a clock iwhich bad’ been silent for eighteen months
struck; a crash was heard, and the dock was found to have
léapt over a.bed and fallen on the fioor..: All day many things
kept flying about and breaking: themselves, and Mr ‘White bent
Mlss Rose about her business. Peace ensued. -

- Mr Podmore, ‘who visited the scene ‘on the- 7th azlid Bt'h of
- April and -colidcted . depositions, .says (wiiting i 188g)3. “It
mby be stated.génerally -that there -was no pbssiBility, in' mest
osises, of the-objects having been thrown:by hand. . . . More~
over it is hard to conceive by what mechanical appliamces,
uder. the: circumstahces -described; the movements: could. have
been effectett. . . . To suppose that these varibus objects
were all moved by mechahical contrivances drgues incrédible
stupidity, amounting almost ' to imbecility, on. the part-of all
the persons present who were not in the plot,” whereas Higgs,
Dr Lloyd and 2 miner named Curass, all *“ certainly not wanting
in intelligence,” examined the objetts and could find no expldna-
tion. White attested that fresh' invasions of the Kitchen by
inanimate objects occurred as  Eliza was' picking up the earlier
arrivals; and he saw a salt-cellar fly from the table while Eliza
was in another part of the room. '_%he amount of things hroken
was valued by White at £9. No ont was in the room when. the
clock struck and fell. Higgs saw White shut the cupboard
doors, they instantly burst Jopen, and a large glass jar flew into
the yard and broke, *‘The jar could not & in a straight line
from the cupboard out.of the door; but:it certainly did go ¥
(Higgs). The depositions were signed by the witness&s (April
1883).

In 1896, Mr Podmere, after, tlu,rteen years .of ‘experience
in examining reports of the poltergeist, produced. his explana-
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tions. (1) The witnesses, though ‘‘honest and faily inteili-
gent;”’ were * imperfectly’ educated, not skilled in accurate
abservatien of dny kind.” '(They described, Jike many others,
in many lands, the * wobbling ”’ movement of objects in flight.)
(2) Mr Podmore took the evidence five weeks after date;.there
was ‘time for.exaggerated memories.: ‘(Mr Podmore did' not
consult, it' seems, the contemporory evidence of Higgs in the
Retford and Gainsborough Times, gth of March 1883 On
examination it proves to tally as precisely as possible with the
testimonies which hé gave to Mr Podmore, except that in March
he mentioned one or two miracles which he omitted five weeks
later! The evidence is published in Lang’s The Making of
Religion, 1898, p. 356.) (3) In the-evidence given-to Mr Podmore
five weeks after date; there are discrepancies betwéen Higgs and
White as to the sequence of some events, and as to whether
one Coulter was present when the clock fell: he asserts, Higgs
and White deny it. - (Thereisnever evidence of several witnesses,
five weeks after an event, without 'such-discrepancies. If there
were, the evidence would be suspeaed'as cooked.” Higgs
in April gave the same version as:in ‘Mareh.) . (4) Ag there
are discrepancies, the statéments that Eliza was not always
Present at the abnormal occurrences may:be erroneous. It
is perhaps not unreasonable to conjecture that Eliza Rose herself,
as the instrument of mysterious agencies, - or- sitnply- as a half-
witted givl gifted with abnormal cunning and love of mischief,
may-have 'been directly. responsible for- all that.took place.”
(How, if, as we have seen, the theory of mechanical appliances
is abandaned, * under the circumstances described” ? We need
to assume that all the circumstances are wrongly described.
Yet events did otccur, the breakages were lamentable, and we
ask .how could the miost half-witted of girls damage so much
property undetected, unider the eyes of the owner, a policeman,
a -medical practitioner and others? - ‘How could she throw things
from above into the room where she was picking .up the things
as they arrived? Or is that a misdescription? No evidence
of Eliza’s half-wittedness and abnormal cunning is adduced.
If we call her “the iinstrument of mysteridus agencies,” the
name. of these agencies. is—poltergeist! ‘No liter attempt te
find and examine the abnormal girl is recorded.)

The explanations are not ideally satisfactory, but they are the
result, in Mr Podmore’s mind, ‘of examination of several -later
cases. of poltergeist.! In one a girl, carefully observed, was
détected throwing things, and evidence that the phenomena
otcurred, in herabsence, at anothér place apd time, is discounted.
Inseveral othercases, exaggerations of memory, malobservation
and trickery combinéd, are the explanations, and the conclu-
gion is that there is “ strong ground ”* for believing in trickery
as’ the true explandtion of: all these .eleven cases, including
the .\Worksop affair.. ‘Mr Podmore .asserts that, at Worksop,
‘“ the witnesses did not.give their testimony until some weeks
after thhe event.” That 'is an erroneous statement ab far as Higgs
goes, the result apparently of malobservation of the local news-
paper. More or less of'the évidenoce was printed ‘in “the week
when the events occurred. Something more than ‘untdnscious
enggetwon, or malobservation, ‘se¢ms needed to explain: the
amazing statements made by Mr  Newman, a ‘gamekeeper of
Lord Portman, on the 23rd of Janusry 1895, at Durmeston in
anotler case. ' Among other things, .he said that on the 18th
of Deceniber 1894, a boot flew out of -a-door. * I went:and put
axy foot on the ‘boot and said *“I defy anything to move this
boot” Just as I stepped off; it rose up béhind me and knocked
my hat off. There was nobody belind me.” Gamekeepers are
acute observers, and if the narrative be untrue; malobservation
or defect of memory does not-explain- the fact. - In this case,
at Durmeston, the rector, Mr Anderson, gave an account of

1 The present writer criticized Mr Podmore’s explanation in
The Malking of Religion. Mr Podmore replied (Proc. Spc. Psychical
Research, xiv. xg X 136), poiniting out -an ‘error in theé critic’s
pressntamn of his meaning. He, in tufn, éa;d that thé writer

champions the supernormal mterpretatﬁp which is not exact,
as the writer has no theory on the su ;ct, though he is not
satisfied that * a’' naughty fittle girl " is umformly successful
solution of the poltetgeist problem.
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some of the minhor phenomena. He could not explain them, and
gave the best character to the Nonconformist mother of the
child with whom the events were associated. No trickery
was discovered.

The phenomena are frequently connected with a person,
often a child, suffering from nervous malady or recent nervous
shock. No such person appears in the Alresford, Willington,
Epworth and Tedworth cases, and it is not stated that Eliza
Rose at Worksop was subjected to a medical examination. In
a curious case, given by Mrs Crewe, in The Night Side of Nature,
the young person was the daughter of a Captain Molesworth.
Her own health was bad, and she had been depressed by the
death of a sister. Captain Molesworth occupied a semi-detached
villa at Trinity, near Edinburgh; his landlord lived next door.
The phenomena set in: the captain bored holes in the wall to
discover a cause in trickery, and his landlord brought a suit
against him in the sherifi’s court at Edinburgh.

The papers are preserved, but the writer found that to
discover them would be a herculean labour. He saw, how-
ever, a number of documents in the office of a firm of
solicitors employed in the case. They proved the fact of the
lawsuit but threw no other light on the matter. We often
find that the phenomena occur after a nervous shock to the
person who may be called the medium. The shock is frequently
consequent on a threat from a supposed witch or wizard. This
was the case at Cideville in 1850-1851. (See an abstract of the
documents of the trial, Proceedings S.P.R. xviii. 454-463.
The entire report was sent to the writer.) In 1gor there
was a case at Great Grimsby; the usual flying of stones
and other objects occurred. The woman of the house had been
threatened by a witch, after that the poltergeist developed.
No explanation was forthcoming. In Proc. S.P.R. xvii.
320 the Rev. Mr Deanley gives a curious parallel case
with detection of imposture. In Miss O'Neal’'s Devonshire
Idylls is an excellent account of the phenomena which occurred
after a Devonshire girl of the best character, well known to Miss
O’Neal, had been threatened by a witch. In the famous instance
of Christian Shaw of Bargarran (1697) the child had been thrice
formally cursed by a woman, who prayed to God that her soul
“ might be hurled through hell.” Christian fell into a state
which puzzled the medical faculty (especially when she floated
in the air), and doubtless she herself caused, in an hysterical
state, many phenomena which, however, were not precisely
poltergeistish. A very marked set of phenomena, in the way
of movements of objects, recently occurred in the Hudson Bay
territory, after a half-breed girl had received a nervous shock
from a flash of lightning that struck near her. Heavy weights
automatically “ tobogganed,” as Red Indian spectators said,
and there were the usual rappings in tent and wigwam. If we
accept trickery as the sufficient explanation, the uniformity of
tricks played by hysterical patients is very singular. Still
more singular is a long series, continued through several years,
of the same occurrences where no hysterical patient is known to
exist. In a very curious example, a carpenter’s shop being the
scene, there was concerned nobody of an hysterical temperament,
no young boy or girl, and there was no explanation (Proc. S.P.R.
vii. 383-304). The events went on during six weeks.
An excellent case of hysterical fraud by a girl in France is given
by Dr Grasset, profeasor of clinical medicine at Montpellier ( Proc.
S.P.R. xviii. 464-480). But in this instance, though things
were found in unusual places, nobody over eight years old saw
them flying about; yet all concerned were deeply superstitious.

On the whole, while fraud, especially hysterical fraud, is a
vera causa in some cases of poltergeist, it is not certain that the
explanation fits all cases, and it is certain that detection of
fraud has often been falsely asserted, as at Tedworth and
Willington. No good chronic case, as at Alresford, Epworth,
Spraiton (Bovet’s Pomdaemonium), Willington, and in other

classical instances, has been for months sedulously observed by | and

sceptics. In short-lived cases, as at Worksop, science appears
on the scene long enough after date to make the theory of
exaggeration of memory plausible. If we ask science to explain
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how the more remarkable. occurrences could be produced by a
girl ex hypothese half-witted, the reply is that the occurrences
never occurred, they were only “ described as occurring” by
untrained observers with “ patent double magnifying ’ memo-
ries; and with a capacity for being hallucinated in a uniform
way all the world over. Yet great quantities of crockery
and furniture were broken, before the eyes of observers, in a
house near Ballarmina, in North Ireland, in January 1goj.
The experiment of exhibiting a girl who can break all the
crockery without being detected, in the presence of a doctor
and a policeman, and who can, at the same time, induce the
spectators to believe that the flying objects waver, swerve and
‘“ wobble,” has not been att.unpted.

An obvious difficulty in the search for authentic information
is the circumstance that the poor and imperfectly educated are
much more numerous than the well-to-do and well educated.
It is therefore certain that most of the disturbances will occur
in the houses of the poor and ill educated, and that their evidence
will be rejected as insufficient. When an excellent case occurs
in a palace, and is reported by the margravine of Ba.yteut.h sister
of Frederick the Great, in her Memoirs, the objection is that her
narrative was written long after the events. When we have
contemporary journals and letters, or sworn evidence, as in the
affairs of Sir Philip Francis, Cideville and Willington, criticism
can probably find some other good reasons for setting these
testimonies aside. It is certain that the royal, the rich and the
well-educated observers tell, in many cases, precisely the same
sort of stories about poltergeist phenomena as do the poor and
the imperfectly instructed.

On the theory that there exist “ mysterious agencies >’ which
now and then produce the phenomena, we may ask what these
agencies can possibly be? But no answer worthy of considera-
tion has ever been given to this question. The usual reply is
that some unknown but intelligent force is disengaged from the
personality of the apparent medium. This apparent medium
need not be present; he or she may be far away. The High-
landers attribute many poltergeist phenomena, inexplicable noises,
sounds of viewless feet that pass, and so forth, to dradk, an
influence exerted unconsciously by unduly strong wishes on the
part of a person at a distance. *“The phrase falbk aér fdrsaing
(““ going uncontrolled ”’) is also used (Campbell, Wiickcraft and
Second Sight in the Scottish Highlands, 1902, pp. 144-147). The
present writer is well acquainted with cases attributed to
tdradh, in a house where he has often been a guest. They excite
no alarm, their cause being well understood. We may call this
kind of thing telethoryby, @ racket produced from a distance.
A very marked case in Illinois would have been attributed in
the Highlands to the tdradk of the late owner of the house, a
dipsomaniac in another state. On his death the disturbances
ceased (first-hand evidence from the disturbed lady of the
house, May 1907). It may be worth while to note that the
phenomena are often regarded as death-warnings by popular
belief. The early incidents at the Wesleys’ house were thought
to indicate the death of a kinsman; or to announce the approach-
ing decease of Mr Wesley pére, who at first saw and heard
nothing unusual. At Worksop the doctor was called in, because
the phenomena were guessed to be ‘ warnings ”’ of the death
of a sick child of the house. The writer has first-hand
evidence from a lady and her son (afterwards a priest) of
very singular movements of untouched objects in their presence,
which did coincide with the death of a relation at a distance.

BrBLIOGRAPHY.—The literature of the subject is rofuse, but
scattered. For instances the Proceedin : Society
{:or V{rsyf-lMM Research n:gz gg :clmml tz an esny by

yers, vii. 146-198, eow 29-35,

Podmore, already quoted. Books ale Owens F a%
on the Boundary of Another World, and Fresnoys Recueil des dis-
apparitions, are stronger in the quantity of anec-

dotes than in the quaha'aof evidence. A. Lang’s Book ? Dreams
ndish and Celtic examples, and Telfair’s

(Telfer's) A True Relation of an A 1694-1696) shows un-
usual regard for securing stgned ce. Kiesewetter’s Geschichte
des neueren Occultismus and Graham Dalyell’'s Darker Super-
stitions of Scotlamd, with any collections of trials for witchcraft,
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may be consulted. and Bovet's Pandaemosium (1684) is very rich
in cases. The literature of the famous drummer of Tedworth
March 1662-April 1663) begins with an abstract of the sworn
3eposmon of Mr Mompesson, whoee house was the scene of the dis-
turbances. The abstract is in the Mercurius publicus of April
1663, the evidence was given in a court of justice on the 15th of April.
There is also a a rh news-sheet of 1662 (Anthony
Wood 8 Collectlon 401 (!932 Bodleian Library). Pepys mentions
“‘ books "' about the affair in his for June 1 Glanvnl'
ﬁrstkwwnvumnnsmhm&ddmusmphmd 1666.
The sworn evidence of Mompesson proves at least that he was
disturbed in an intolerable manner, oertaudy
at the di of his two daughters, aged nine
abouts. e agent may have been the ﬁmdh of the drummer
whom Mompesson offended. Glanvil in 1666 confused the dates,
and, save for his own eﬁnen , merely repeats the statements
curtent in 1662-1 ballad and "Mompesson's deposition
are given in Proc. "P.R. xvii. o%h336, in a discussion between
the writer and Mr Podmore ted and contem?orary
Procter 1835~

narrative Mill case
1847), i8 printed in the Jom SP.R. Dec. 1892). with some
contemporary ers on the subject. r endured the

disturbances for sixteen before he retreated from the

place. There wa._s no naug

hysterical patient.
by ‘“ the tp:i the livi
a so-called * ghost "’ of
living person.

POLTROON, a coward, a worthless rogue without courage or
spirit. The word comes through Fr. poliron from Ital. polirone,
an idle fellow, one who lolls in a bed or couch (Milanese polter,
Venetian polirona, adapted from Ger. Polster, a pillow; cf.
English “ bolster””). The old guess that it was from Lat. pollice
truncus, maimed in the thumb, and was first applied to those
who avoided military service by self-mutilation, gave rise
probably to the French application of poliron to a falcon whose
talons were cut to prevent its attacking game.

POLTROT, JEAN DE (c. 1537-1563), sieur de Méré or Mérey,
a nobleman of Angoumois, who murdered Francis, duke of Guise.
He had lived some time in Spain, and his knowledge of Spanish,
together with his swarthy complexion, which earned him the
nickname of the ‘ Espagnolet,” procured him employment as a
spy in the wars against Spain. Becoming a fanatical Huguenot,
he determined to kill the duke of Guise, and gained admission
as a deserter to the camp of the Catholics who were besieging
Orleans. In the evening of the 18th of February 1563 he hid
by the side of a road along which he knew the duke would pass,
fired a pistol at him, and fled. But he was captured the next day,
and was tried, tortured several times, and sentenced to be drawn
and quartered. On the 18th of March 1563 he underwent a
frightful punishment. The horses not being able to drag off his
limbs, he was hacked to pieces with cutlasses. He had made
- several contradictory declarations regarding the oomplic.ity of
Cohgny. The admiral protested emphatically against the
accusation, which appears to have had no foundation.

See Mémoires du prince de Condé (London, 1743); T. A.'D’Aubigné,
Histoire universelle &ed by de Ruble, Soc. de Phistoire de France,

&973 A. de Ruble, L’'Assassinat du duc Frangms de Lorraine (Paris,
1897).

POLYAENUS, a Macedonian, who lived at Rome as a rhetori-
cian and pleader in the 2nd century A.0. When the Parthian War
(162—5) broke out, Polyaenus, too old to share in the campaign,
dedicated to the emperors Marcus Aurelius and Lucius Verus a
work, still extant, called Sirategica or Sirategemala, a historical
collection of stratagems and maxims of strategy written in Greek
and strung together in the form of anecdotes. It is not strictly
confined to warlike stratagems, but includes also examples of
wisdom, courage and cunning drawn from civil and political life.
The work is uncritically written, but is nevertheless important on
account of the extracts it has presu'ved from histories now lost.
It is divided into eight books (parts of the sixth and seventh
are lost), and originally contained nine' hundred anecdotes,
of which eight hundred and thirty-three are extant. Polyaenus
intended to write a history of the Parthian War, but there is no
evidence that he did so. . His works on Macedonia, on Thebes,
a.nd on tactics (perhaps identical with the Strategica) are lost.

-"His Sirategiea seems to have been highly esteemed by the Roman
eniperors, and to have been handedigd(‘)ywn by the::yas a'sort of

little girl in the affai’; no nervous
The hypothesis of , exercised

,"’ includes visual apparitions, "and many
ed&dmaybemerelytbetdf&d.ho;a
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heirloom. From Rome it passed to Constantihople; at the end of
the gth century it was dnllgently studied by Leo VI., who himself
wrote a work on tactics; and in the middle of the ’Ioth century
Constantine Porphimgemtus mentioned it as one of the most
valuable booka in the imperial library. It was used by Stobaeus,
Suidas, and the a.nonymous author of the work Hepl éxlovow (see
PALAEPHATUS). It is as follows: bks. 1., ii., iii,, strata-
sems occurring in Gteek history; bk. iv., strata.gems of the Mace-

kings and successors of Alexander the Great; bk. v., strata-

gems occurring in the history of SidlyandtheGmekielandcand

colomeo, bk. vi., stratagems of a whole people '(Carthaginians,

together with some individuals

anmbal) bk. vii., stratagems of the
ersians,

iaﬂs’ Thimll!, mn"
Celte); bk. viii., stratagems of ﬁomans and women. ’ﬂ':

tribution is not, however, obeerved very strictly. Of the negh(enee
or haste with which the work was wntten there are many instances:
;i he confounds Dionysius the elder a.nd Dionysius younger,
ithradates ea.:\as of Artaxerxes and Mithradates the Gmat.
Scipio the younger, Perseus, king of Macedonia

Perseus the companion of er; he mixes up the strata-
gems of Caesar and Pompey; he brings into immediate connexion
events which were totally nstmct he narrates some events twice
over, with variations according to the different authors from whom
he draws. Though he usually abrid he occasionally amplifies
arbitrarily the narratives of authorities. He never mentions
his authorities, but amo authors still extant he used Herodotus,
Thucydides, Xenophon, Polybius, Diodorus, Plutarch, Frontinus
and Suetonius; amongst authors of whom only f ts now

drew u Cma. horus, Timaeus, Phy us and
Nicolaus pon «y& ,butmonotono
inelegant. lntheformsofhnwordshegenerall

(Philopoemen, hus,
barbarians (Medes, P

Scipio the elder

and
y follows Attic

usa
o e best eition *o,,, text io WOl and Mlber (Tesbne
Series, 1 wit i a itio pri of the
g nazi. ~‘:n¥1mmd L ns by Isaac Casaubon
a

s 1. Melber, Ucber die und
erth der Strakgmmam “”ﬁ Polyins (1885). Knott, De fide
0

et fontibus Pol i (1883), largel uces the number of
théf authorities ymulted b:’y Polyaenus. Eng. trans. by R. Shepherd

(1793).

POLYANDRY (Gr. wo\{s, many, and é&»fip, man), the system
of marriage between one woman and several men, who are her
husbands exclusively (see FammLy). The custom locally legal-
izing the marriage of one woman to more than one husband at a
time has been variously accounted for as the result of poverty and
of life in unfertile lands, where it was essential to check popula-
tion as the consequence of female infanticide, or, in the opinion
of J. F. McLennan and L. H. Morgan, as a natural phase through
which human progress has necessarily passed. Polyandry is to
be carefully differentiated from communal marriage, where the
woman is the property of any and every member of the tribe.
Two distinct kinds of polyandry are practised: one, often called
Nair, in which, as among the Nairs of India, the husbands are
not related to each other; and the second, the Tibetan or fraternal
polyandry, in which the woman is mamed to all the brothers of
one family. Polyandry is practised by the tribes of Tibet,
Kashmir and the Himalayan regions, by the Todas, Koorgs,
Nairs and other peoples of India, in Ceylon, New Zealand, by
some of the Australian aborigines, in parts of Africa, in the
Aleutian archipelago, among the Koryaks and on the Orinoco.

See McLennan's Primitive Marriage (London, I d5) Studws in

Iy

Ancient History (London, 1886); * vn‘ate and Polyandry
in The Forinig h& . , New aenes. .. xxi. (Londox’x’.a 18773,

L. H. Mo S mm Consanguins the. uman‘
Fmdy Nﬁa:lnngzon, of Lorﬁ“ ury. Origin 0?
Human Marriage.

tstory 0]

POLYAM'HUS. one of the oldest of the florists’ flowers, is
probably derived from P. varigbilis, itself a cross. between the
common primrose and the cowslip; it differs from the primrose in
having the umbels of flowers carried up on a stalk. The florists’
polyanthus has a golden margin, and is known as the gold-laced
polyanthus, the properties being very distinctly laid down and
rigidly adhered to. The chief of these are a clear, unshaded,
blackish or reddish ground colour, an even margin or lacing of
yellow extending round each segment and cutting throungh its
centre down to the ground colour, and a yellow band surrounding
thetube of exactlythe same hue as the yellow of the lacing. The
plants are -quite ‘hardy, and grow best in strong, loamy soil
tolerably well enviched with well-decayed dung and lenf-mould;
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théy shbuld be planted about the end of September or not
Tatet' than October. Plants for exhibition present a much
hetter. and cleaner appearance if kept during winter in a cold
well-aired frame. . A :

. -For the figwer borders what are called fancy polyanthuses are
‘adopted. These are best raised annually from seed, the young
crop each year blooming in succession. The seed should be
sown'as soon as ripe, the young plants being allowed. to.stand
through the winter in the seed bed. In April or May they are
planted’out in"a bed of rich garden soil, and they will bloom
abundantly the following spring. A few of the better *‘ thrum-
eyed " sorts.(those having the anthers in the eye, and the pistil
'sunk in the tube) should be allowed to ripen seed; the rest may be
thrown away. In some remarkable forms whith have been
cultivated for centuries the ordinarily green calyx has become
petaloid; when this is complete it forms the hose-in-hose prim-
rose of ‘gardeners. There are also a few well-known double-
Rowered varieties. ' ‘

. POLYBIUS (c. 204-122 B.C.), Greek historian, was a native of
Megalopolis in Arcadia, the youngest of Greek cities (Paus. viii.
9), which, howevet, played an hondurable part in thelast days of
Greek freedom as a stanch member. of the Achaean League (g.9.).
His father, Lycortas, was the intimate friend of Philopoemen, and
bn the death of the.latter, in 182, succeeded him as leader of the
league.: The date of Polybius’s birth Is doubtful. He tells us
himself that in 181 he had not yet reached the age (? thirty years,
Palyb. xxix. ¢). at which an Achaean was legally capable of
holding office (xxiv. 6).. We learn from Cicero (4d Fam. v. ;12)
thidt he outlived the Numantine War, which ended {in 132, and
from Lucian (Macrob. 22) that he died at the age of eighty-two.
The majority of authorities therefore place his birth between
p14 and 204 B.C.- Little is known of his.early life.. As the son.of
Lycortas he was naturally brought into close contact with.the
leading men of the Achaean League. With Phil men, ;he
seems to have been on intimate terms. After Philopoemen’s
tragic death in Messenia (182) he was entrusted with the honour-
able duty of conveying home the urn in which his ashes had been
deposited (Plut. Phil. 21). In 181, together with his father,
Lycortas and the younger Aratus, he’ was appointed, in spite of
his youth,a member of the embassy which was to visit Ptolemy
Epiphanes, king of Egypt, a mission, however, which the sudden
death of Ptolemy brought to a premature end (xxv. 7). . The
next twelve years of his life are a blank, but'in 169 he réappears
as a trusted adviser of the Achaeans at a difficult crisis in ‘the
history of the League. In 171 warhad broken out between Rome
and the Macedonian king Perseus, and the Achaean statesmen
were divided as to the policy to be pursued; there were good
reasons for fearing that the Roman senate would regard neu-
trality as indicating a secret leaning towards Macedon. Polybius
therefore declared for an open alliance with' Rome, and his views
were, adopted. It was decided to send an Achaean force to co-
operate with the Roman general, and Polybius was selected to
command the cavalry. The Roman consul declined the proffered
assistance, but Polybius‘ accompanied him throughout the
campaign, ‘and thus gained his first insight into the military
system of Rome. . In the next year (i68) both Lycortas and
Polyhius were 'on.the point of starting. at the head of 1200
Achaeais to take service in Egypt against. the Syrians, when an
intimation from the Roman commander that drmed inters
ferencerwias undesirable put a stop to the -expedition fxixi23).
The success of Rome in the war with Perseus was now assured.
The final wvictory was rapidly followed by the arrival in. Achaea
of Rofan commissioners charged with the duty of .establishing
Rondan interesta there. Polybius was arrested .with rooo !of
the principal Achaeans, but, while his companions wére:con-
demned to a tedious incarceration it the country towns of Italy,
he obtained ‘permission to-reside in Rome. : This -privilege he
owed to the influence of L. Aemilius Paullus apd his two sons,
Scipio and Fabius (xxxii. 9). Polybius was received intq. Aemi-
lius’s house, and became the instructor of his sons, Between
Scipio (P. Cornelius Scipio Africanus the younger), the future
comqueror of Carthage,and himself a friendship soon sprang up,

which ripéned into a lifelong intimacy, and was of inestimable
service to him throughout his career. It protected him from
interference, opened to him'the highest circles of Roman society,
and enabled him to acquite a personal influence with the leading
men, which stood him in good stead when he afterwards came
forward to mediate between his countrymen and Rome. It
placed within his reach opportunities for a close study of Rome
and-the Romans such as had fallen to nq historian before him,
and secured him the requisite leisure for using them, while
Scipio’s liberality more than once supplied him with the means of
conducting difficult and costly historical investigatiops (Pliny,
N.H. v. 9). In 151 the few surviving exiles were allowed to
return to Greece. But the stay of Polybius in Achaea was brief.
The estimation in which he was held at Rome is clearly shown
by the anxiety of the consul Marcus (or Manlips)- Manilius (149)
to: take him as his adviser:an his expedition ageinst Carthage.
Polybius started to-join him, but broke off his journey at Corcyra
on learning that the Carthaginians were inclined to yield (xxxvi.
3). . But when, in 147, Scipio himself took the command in
Africa, Polybius hastened to join him, and was an 'eye-witness
of the siege and destruction of Carthage. During his absence in
Africa the Achaeans had made a last desperate attempt to
assert their independence of Rome. He returned i 146 to find
Corinth in| rujns, the fairest cities of Achaea at the mercy of the
Roman soldjery, and the famous Achaean League shattered to
pieces (see ACHAEAN LEAGUE). ' All the influence hé possessed
was freely spent in endeavouring to shield his countrymen from
the worst consequences of their rashnéss. The excesses of the
soldiery were checked, and at his special intercession the statues
of Aratus and Philopoemen were preserved (xxxix. 14). An
evén more difficult task was that entrusted to him by the
Roman authorities themselves, of persuading the Achaeans to
acquiesce in the new régime imposed upon them by their con-
querors, and of setting the new machinery in working order.
With this work, which he accomplished so as to earn the heartfelt
gratitude of his countrymen (xxxix. 16), his public career seems
to have closed. The rest of his life was, so far as'we know,
devoted to the great history which is the lasting monument of
his fame.” He died, at the age of eighty-two, of a fall from his
horse (Lucian, Macrob. 22), The base of a statue erected' to
him by Elis was found at Olympia in 1877. It bears' the inserip-
tion 4 wé\is A "Heiwy HoXiBov Avrbpra MeyddomoNiny.

Of the forty books which made up the history of Palybius, the
first five alone’have come down to us in a completé form'! of the rest
we have only more or léess copibus fragments.: Bit the .general
ﬁlan and scope of the work are explai ,by,Eolybiuz himself.

is intention was to make plain how and why it was that ‘' all the
known regioﬁs of the civilized world had fallen .under the sway
of Rome” (ii. r). This empire of Rome, unprecedented: in’ ity
extent and still-more so in the nagiditm with! which ‘it had been ac-

uired, was the standing wonder af the age, and ** who,” he ¢xclaima
L. 1), ‘“is sq poor-spirited or irdolent as not to wish.to know by
what means, and thanks to what sort of constitution, the Romang
subdued the world in 'somethini'eless than fifty-three ‘years?'
These fifty-three years are those between 220°(the point at which
the work of Aratus ended) and 168 B.c., and extend thereforé
f-on}; t(ixe ouc’ll.)"ul}i of the;)d an};ibalic Wab to:thei.odéfeakt H‘th:tééus
at, Pydna. To. this period- then the main pertion of .his history
is devoted from -the ptYllrd to the thirtieth hook incluﬁv?. But
for clearness’ 'sake he prefixes in bks, i and ii. such a prelimina
sketch of the earlier history of Rome, of the First Punic War, a
of the ‘contemporary events in Greece and Asia, as will émable his
réaders- more fully ta understand what. follows. This eeems' to
haye heep his original l11)lem, but at, the opening of hk. iii,, wiitten
apparently after 146, he explains that he thougﬁt it deslrable to
add some account of the manner in 'which the Romans exercised
the power they had won; of their t ent and .policy and of
the thnalA%atastm he whic(l.x"destro)yed;r *sage'and df&r ever, .broll:e
n e haean e (u. 4, 5). o this appen giving, the
lupstory from 168—146?2]1«3 last ten books are devoted, ) L t‘ '

Whatever fault may be found with Polybius, theré can be no
question that he had formed a high conception of the task before
him. . He'lays re%eated stress on twp qualities as digtinguishing
2is history from the ordinary run of historical compasitions, The

rst of these,its synopﬁc character, was partly necessitated by the
natute of the' period. - The various states fringing the basin of the

Mediterranean’ had become so inextricably interwoven that it
was 1) longer possible to deal with them in isclation. Polybius

therefore claims .for his history that it will take.a comprehensive
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view of the whole course of events in the civilized world, within
the limits of the period (i. 4). He thus aims at placing before his
readers at each sta(fe a complete survey of the field of action from
Spain to Syria and Egypt. This synoptic method proceeds from
a true appreciation of what is now called the unity of history, and
to Pol(blus must be given the credit of having first. firmly gras
and clearly enforced a lesson wipich the events of his own time
were especially well calculated fo teach. It is the great merit
of his work that it gives such a picture of the 2nd and 3rd centuries
B.C. as no series of special narratives could have supplied.

. The second quality upon which Polybius insists as distinguishing
his history from all others is its * pragmatic "’ character. ft deals,
that is, with events and with their causes, and aims at an accurate
record and explanation of ascertained facts. This ‘‘ pragmatic
method "' (ix. 2) makes history intelligible by explaining the how
and the why; and, secondly, it is only when so written that history
can perform its true function of instructing and guiding those who
study it. For the great use of historx, according to Polybius, is to
contribute to the right conduct of human life (i. 35). But this
it can do only if the historian bears in mind the true nature of his

He must remember that the historian should not write as
the dramatist does to charm or excite his audience for the moment
(ii. 56). He will aim simply at exhibiting events in their true
light, setting forth ‘‘ the why and the how” in each case, not
confusing causes and occasions, or d.raﬁging in old wives’ fables,
prodigies and marvels (ii. 16, iii. 48). He will omit nothing which

can help to explain the events he is dealing with: the genius and
temperament of particular les, their political and military
systems, the characters of the ing men, the hical features

ol the country, must all be taken into account. To this conception
of history Polybius is on the whole consistently faithful. It is
true that his anxiety to instruct leads often to a rather wearisome
iteration of his favourite maxims, and that his di ions, such
as that on the military art, are occasionally provokingly long and
didactic. But his comments and reflections are for the most
sound instructive (e.g. those on the lessons to be learnt from
the revolt of. the mercenaries in Africa, 1. 65; from the Celtic raids
in Italy, ii. 35; and onthe Roman character), while among his digres-
sions are included such invaluable chapters as those on the Roman
constitution (bk. vi), the ic description of Cisalpine Gaul
(bk. ii.) ?;d tge acc;)untT_of e rise and constitution of the Achaean
Leaiue 1. 38 seq.). o anxiety again to trace back events
to their first causes we owe, not only the careful inm (bk. iii.)
into the origin of the Second Punic War, but the of early
Roman history in bk. i., and of the early treaties between Rome
and Carthage in iii. 22 seq. Among the many defects which he
censures in previous historians, not the least serious in his eyes
are their inattention to the political and geogn:i;‘;himl surroundiltxgs
of the history (ii. 16, iii. 36), and their neglect duly ta set forth the
causes of events (iii. 6). .

Polybius is equally explicit as the personal qualifications
necessary for a good historian, and in this respect too his practice is
in close agreement with his theory. Without a personal knowledge
of affairs a writer will inevitablg distort the true relations and im-
portance of events (xii. 28). Such experience would have saved
accomplished and fluent Greek writers like Timaeus from many
of their blunders (xii. 25a), but the shortcomings of Roman soldiers
'at';gl fsenators like Q. Fabius Pictor show that it is. not enoug
itself.
available evidence must be collected, thoroughly sifted, soberly
weighed, and, lastly, the historian must be animated by a sincere
love of truth and a calm ix:ra.rﬁality.

It is important to consider how far Polybius himself comes up
to his standard. In his personal acquaintance with affairs, in the
variety of his experience, and in his opportunities for forming a
correct judgment on events he is without a rival among ancient
historians. A great part of the period of which he treats fell within
his own lifetime (iv. 2). He may just have remembered the battle
of Cynoscephalae (197), and, as we have seen, he was actively
engaged in the military and political affairs of the Achaean League.
During his exile in Rome he was able to study the Roman constitu-
tion, and the peculiarities of the Roman temperament; he made
the acquaintance of Roman senators, and became the intimate
friend of the greatest Roman of the day. Lastli, he was able to
survey with his own eyes the field on which the t struggle
between Rome and Hannibal was fought out. e left Rome
only to witness the crowning triumph of Roman arms in Africa,
ancr to gain a practical acquaintance with Roman methods of
government by assisting in the settlement of Achaea. When, in
146, his public life closed, he completed his preparation of himself
for his great work by laborious investigationa of archives and monu-
ments, and by a careful personal examination of historical sites and
scenes. To all this we must add that he was deeply read in the
learning of his day, above all in the writings of earlier historians.

Of Polybius’s anxiety to get at the.truth no better proof can be
given than his conscientious investigation of original documents
and monuments, and his careful study of geography and topography
—both of them points in which his predecessors, as well as his
successor Livy, conspicuously failed. Polybius is careful con-
stantly to remind us that he writes for those who are ¢uhouafels

. h b
Equally indispensable is careful painstaking ‘research. Aﬁ
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lovers of knowledge, with whom truth is the first consideration,
He closely studied the bronze tablets in Rome on which were in-
scribed the early treaties concluded between Romans and Cartha-
ginians. He quotes the actual lanﬁunﬁof the: treaty which ended
the First Punic War (i. 62), and of that between Hannibal and Philip
of Macedon (vii. 9). In xvi. 15 he refers to a document which he.
had tgersonally inspected in the archives at Rhodes, and in iii. d;ls.
to the monument on the Lacinian promontory, recording the
number of Haanibal's forces. According to Dionysius, i. 17, he
got his date for the foundation of Rome from a tablet in the pontifical
archives. As instances of his careful attention to geography and
topography we have not only the fact of his widely extended travels,
from the African coast and the Pillars of Hercules in the west, to
the Euxine and the coasts of Asia Minor in the east, but also the
eogra s phical and topographical studies scattered throughout his
istory.
. Next to the duty of original research, Polybius ranks that of
impartiality. Some amount of bias in favour of one’s own country
‘may, he thinks, be pardoned as natural (xvi. 14); but it is unpardon-
able, he says, for the historian to set anything whatever above the
truth. And on the whole, Polybius must be allowed here again
to have practised what he preached. It is true that his affection
for and pride in Arcadia appear in more than one passage (iv. 20,
21), as also does his dislike of the Aetolians (ii. 45, iv. 3, 16). His
treatment of Aratus and Philo, n, the heraes of the Achaean
League, and of Cleomenes of Sparta, its most constant enemy, is
perhaps open to severer criticism. inly Cleomenes does not
receive full justice at his hands. Similarly his views of Rome
and the Romans may have been infl by his firm belief in
the necessity of accepting the Roman supremacy as inevitable,
and by his intimacy with Scipio. He.had a deep admiration for
the great republic, for her well-balanced constitution, for her milita
system, and for the character of her citizens. But just as his
patriotism does not blind him to the faults and follies of his country-
men (xxxviii. 4, 5, 6), so he does not scruple to criticize Rome.
He notices the incipient degeneracy of Rome after 146 (xviii. 35).
He endeavours to hald the balance evenly between Rome and
‘Carthage; he strongl{ condemns the Roman occupation of Sardinia
as a breach of faith (iii. 28, %le); and he does full justice to
. "Moreover, there can be no doubt that he sketched the
Roman character in a master}y fashion. :

His interest in the study of character and his skill in its delinea-
tion are everywhere noticeable. He believes, indeed, in an over-
rulmg fortune, which guides the course of events. It is fortune
which has fashioned anew the face of the world in his own time
(iv. 2), which has brought the whole civilized world into subjection
to Rome (i. 4) ; and the Roman Empire itself is the most marvellous
of her works (viii. 4). But under fortune not only political and
geographical conditions but the characters and temperaments of
nations and individuals play their part. The Romans had been
fitted by their previous struggles for the conquest of the world
él. 63) ; they were chosen to punish the treachery of Philip of Macedon
xv. 4); and the greatest of them, Scipio himself, Polybius regards-
as the especial favourite of fortune ?uxii. 15; X 5).

In respect of form, Polybius is far the inferior of Livy, partly
owing to his very virtues. His laudable desire to present a picture
of the whole political situation at each important moment is fatal
to the continuity of his parrative. Thus the thrilling staory of the
Second Punic V\yar is broken in upon by digressions on the con-
temporary affairs in Greece and Asia. More serious, however,
than this excessive love of synchronism is his almost pedantic
anxiety to edify. For grace and elegance of composition, and for
the artistic presentation of events, he has a hardly concealed con-
tempt. Hence a Eeneral and almost studied carelessness of effect,
which mars his whole work. On the other hand he is never weary
of preaching. His favourite theories of the mature and aims of
history, of the distinction between the universal and special histories,
of the duties of an historian, sound as most of them are in them-
selves, are enforced with wearisome iteration; more than once the
effect of a gm%hic picture is spoilt by obtrusive moralizing. Nor,
lastly, is Polybius's style itself such as to compensate for these
defects. It is, indeed, often impressive from the evident.earnest-
ness of the writer, and from his sense of the gravity of his subject,
and is unspoilt by rhetoric or conceit. It has about it the ring of
reality; the language is sometimes pithy and vigorous; and now
and then we meet with apt metaphors, such as those borrowed
from boxing (i. 57), from cock-fighting (i. 58), from draughts (i. 84).
But, in spite of these redeeminﬁ features, the prevailing baldness
of Polybius’s style excludes him from the first rank among classical
writers; and it is impossible to quarrel with the verdict pronounced
b?' Dionysius of Halicarnassus, who places him among those authors
of later times who neglected the graces of style, and who paid for
their neglect by leaving behind them works * which no one was
patient enough to read through to the end.” e

It is to the value and vatiety of bis matter, to his critical insight,
breadth of view and wide research, and not ieast. to the surpassing
imi)ortance and interest of the period with which he de:ts ‘that
Polybius owes his place among the writers of history. '.met is
‘known as to the fortunes of his histories, and the reputation they
enjoyed, fully bears out this Tnclusion. The silence respecting
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him maintained by Quintilian and by Lucian may reasonably be
taken to imply their ag:leement with Dionysius as to his merits
as a master of style. the other hand, Cicero (De of. iii. 132)
describes him as “ bonus auctor in primis ”’; in the De republica
(ii. 14) he praises highly his accuracy in matters of chronology;
and Cicero's younger contemporary, Marcus Brutus, was a devoted
student of Polybius, and was engaged on the eve of the battle of
Pharsalia in com ilini an epitome of his histories (Suidas, s.90.;
Plutarch, Bras. g ivy, however, notwithstanding the extent
to which he u his writings (see Livy), speaks of him in such
qualified terms as to suggest the idea that his strong artistic sensi-
bilities had been wounded by Polybius’s literary defects. He has
nothing better to say of him than that he is ‘" by no means con-
temptible ” (xxx. 45),and ‘ not anuntrustworthy author "’ (xxxiii.
10). Posidonius and Strabo, both of them Stoics like Polybius
himself, are said to have written continuations of his history (Suidas,
s.w.; Strabo p. rgls). Arrian in the part of the 2nd and
Aelian in the 3rd century both speak of him with respect, though
with reference mainly to his excellence as an authority on the art
of war. In addition to his Histories Polybius was the author of
the following smaller works: a life of Philopoemen (Polyb. x. 24),
a history of the Numantine War (Cic. Ad Fam. v. 12), a treatise on

_ tactics (Polyb. ix. 20; Arrian, Tactica; Aelian, Tact. i.). The
phical treatise, referred to by Geminus, is possibly identical

;'it ’ the 8thirty-t'om'th book of the Histories (Schweighiuser,

raef. p. 184.

AuTHORITIES.—The complete books (i.-v.}\J of the Histories
were first printed in a Latin translation by Nicholas Perotti in
1473. The date of the first Greek edition, that by Obsopaeus
is 1530. For a full account of these and of later editions, as we
as of the extant MSS., see Schweighiuser’s Preface to his edition
of Polybius. Our knowledge of the contents of the fragmentary

ks is derived partly from quotations in ancient writers, but
mainly from two collections of excerpts; one.afrobably the work
of a late Byzantine compiler, was first printed at Basel in 1549
and contains extracts from books vi.—xviii. (wepl wpesBelwr, wepl
aperfis xal xaxlas); the other consists of two f ents from the
‘ select " from Greek historians compiled by the directions
of Constantine Porphyrogenitus in the 10th century. To these
must be addedjthe Vatican excerpts edited by Angelo Mai in the
present century.

The followinﬁare the more imgrtant modern editions of Polybius:
Ernesti (3 vols., 1763~1764); Schweighiuser (8 vols.,, 1793, and
Oxford, 1823); er (2 vols., 1844); L. Dindorf (4 vols., 1866~
1868, 2nd ed., T. Biittner-Wobst, %vols., Leipzig, 1882~1904);
Hultsch (Lvols., 1867-1871); J. L. Strachan-Davidson, Selestions
from Polybius (Oxford, 1888). For the literature of the subject,
see Engelmann, Bibltoth. script. class.: Script. graeci, pp.
650 (8th ed. Leipzig, 1880). also W. W. Capes, The Hi:.

the Achaean League (London, 1888); F. Susemihl,
gréech. Litteratur in d. Alexandrinersei, ii. 80~128 (Leipeig, 1891—
1892); O. Cuntz, Polybios und sein Werk (Leipzig, 1902); R. v.
Scala, Die Studien des Polybios (Stuttgart, lg)g; _lgmB Bury,
Ancient Greek Historians 0909}53‘8 whole-hearted appreciation
of Polybius”; J. L. Strachan-Davidson, in Hellenica, pp. 353~
387 (London, 6%8)' and in AppendixI1. to Selections from Polybsus
pp- 642-668 (Oxford, 1888). (H.F. P.; X))
POLYCARP (c. 69-¢. 155), bishop of Smyrna and one of the
Apostolic Fathers, derives much of his importance from the fact
that he links together the apostolic age and that of nascent
Catholicism. The sources from which we derive our knowledge
of the life and activity of Polycarp are: (1) a few notices in the
writings of Irenaeus, (2) the Epistle of Polycarp to the Church at
Philippi, (3) the Epistle of Ignatius to Polycarp, (4) the Epistle
of the Church at Smyrna to the Church at Philomelium, giving
an account of the martyrdom of Polycarp. Since these authori-
ties have all been more or less called in questionand someof them
entirely rejected by recent criticism, it is necessary to say a few
words about each.
1. The Statements of Irenaeus are found (a) in his Adversus haereses,
ii. g, 4, (b) in the letter to Victor, where Irenaeus gives an account
of Polycarp’s visit to Rome, (¢) in the letter to Florinus—a most
important document which describes the intercourse between
Irenaeus and Polycarp and Polycarp’s relation with St John. No
objection has been made against the genuineness of the statements
in the Adversus haereses, but the authenticity of the two letters
has been stoutly contested in recent times by van Manen.! The
main attack is directed against the Epistle to Florinus, doubtless
because of its importance. “ The manifest exaggerations,” says
van Manen, “coupled with the fact that Irenaeus never shows
any signs of acquaintance with Florinus . . . enable us to perceive
clearly that a writer otherwise unknown is speaking to us here.”
The _criticism of van Manen has, however, &euand no supporters
outside the Dutch school. The epistle is quoted by Eusebius

1 Ency. Bsb. iii. 3490.

646 |
o d,

‘point) feel a difficulty about the perempt

POLYCARP

(v. 20), and is accepted as genuine by Harnack? and Kriiger.?
The relevant statements in the letter, moreover, are supported
by the references to Polycarp which we find in the body of
Irenaeus’s great work.

2. The Epistle of Polycarp.—~Though Irenaeus states that Polycarp
wrote many ‘‘ letters to the neighbouring churches or to certain
of the brethren "¢ only one has been preserved, viz. the well-known
letter to the Philippians. The epistle is largely involved in the
:gnatian controv (see IGNATIUS). The testimony which it

ords to the Ignatian Epistles is so striking that those scholars
who regard these letters as spurious are bound to reject the Epistle
of Polycarp altogether, or at any rate to look upon it as IatYely
interpolated. The former course has been adopted by Schwegler,®
Zeller,® and H(i)l{genfeld," the latter by Ritschi® and Lipsius®? The
rehabilitation of the Ignatian letters in modern times has, however,
practically destroyed the attack on the Epistles of Polycarp. The
external evidence in its favour is of considerable weight. Irenaeus
éiii. 3, 4) expressly mentions and commends a “ very adequate "

aswram) letter of Polycarp to the Philippians, and we have no
reason for doubting the identity of this letter mentioned by Irenaeus
with our epistle. Eusebius (iii. 36) quotes extracts from the
egistle, and some of the extracts contain the very passages which
the critics have marked as intergolations, and Jerome (De Vir. IN.
xvii.) testifies that in his time the epistle was publicly read in the
Asiatic churches. The internal evidence is equally strong. There
is absolutely no motive for a forgery in the contents of the epistle.
As Harnack says, ‘ There is no trace of any tendency beyond the
immediate purpose of maintaining the true Christian life in the
church and warning it against covetousness and against an un-
brotherly spirit. The occasion of the letter was a case of embezzle-
meant, the guilty individual being a presbyter at Philippi. It shows
a fine combination of mildness with severity; the language is simple
but powerful, and, while there is undoubtedly a lack of original
ideas, the author shows remarkable skill in wea together
pregnant sentences and impressive warni from the
apostolic epistles and the first Epistle of Clement. In these circum-
stances it would never have occurred to any one to doubt the
genuineness of the epistle or to suppose that it had been inter-
polated, but for the fact that in several passages reference is made
to Ignatius and his epistles.”” The date of the epistie depends
upon the date of the Ignatian letters and is now generally fixed
between 112 and 118. An attempt has been made in some quarters
to prove that certain allusions in the epistle imply the rise of the
heresy of Marcion and that it cannot therefore be placed earlier than
140. Lightfoot, however, has proved that Polycarp’s statements
may eqfually well be directed against Corinthianism or any other
form of Docetism, while some of his arguments are absolutely

3. The Epistle of Ignatius to Polycarp.—This epistle has of course

Ching directed against
the other epistles of Iﬁ;mtius (see IGNATIUS). Over and above the
general criticism, which may now be said to have been completely
answered by the investigations of Zahn, Lightfoot and Harnack,
one or two special arguments have been brought against the Epistle
to Polycarp. Ussher, for instance, while accepting the other six
epistles, rejected this on the ground that Jerome says that Ignatius
only sent one letter to Smyrna—a mistake due to his misinterpre-
tation of Eusebius. Some modern scholars (amoniwhom Harnack
was formerly numbered, though he has modified his views on the
tone which Ignatius
adopts towards Polga.rp. There was some force in this argument
when the Ignatian Epistles were dated about 140, as in that case
Polycarp would have been an old and venerable man at the time.
But now that the date is put back to about 112 the difficulty
vanishes, since Polycarp was not much over forty when he received
the letter. We must remember, too, that Ignatius was writing
under the consciousness of impending martyrdom and evidently
f%lk that this gave him the right to criticize the bishops and churches
of Asia.

4 The Leiter of the Church at Smyrna to the Philomelians is a
most important document, because we derive from it all our in-
formation with regard to Polycarp’s martyrdom. Eusebius has
preserved the greater part of this epistle (iv, 15), but we possess it
entire with various ooncludinﬁ observations in several Greek MSS.,
and also in a Latin translation. The epistle gives a minute
description of the persecution in Smyrna, of the last days of
Polycarp and of his trial and m om; and as it contains many
instructive details and professes to have been written not long after
the events to which it refers, it has always been as one
of the most precious remains of the 2nd century. Certain recent
critics, however, have questioned the authenticity of the narrative.

2 Geschichie der altchristlichen Litleratur, i. 593—594.

3 Early Christian Literature (Eng. trans., 1897), p. 150.
4 Letter to Florinus ap. Euseb. v. 20.

8 Nachapostolisches Zestalter, ii. 154.
¢ Apostolgeschichte, p. 52.

7 Apostolssche Vater, p. 272.

8 Entstehung der altkatholischen Kirche, p. 584.
¢ Ueber das Verhdiltniss, &c., p. 14.

inapplicable to Marcionism.

been subjected to the same criticism as has been
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Lipeius brings! the date of the epistle down to about 260, though
he admits many of the statements as trustworthy. Keim, too,?
endeavours to show that, although it was based on good information,
it could not have been com till the middle of the f-lrd century.
A similar position has also taken ugrby Schtirer,® Holtzmann,4
Gebhardt,* Réville,® and van Manen.” The last named regards the
document ‘“as a decorated narrative of the saint's martyrdom
framed after the pattern of Jesus' martyrdom,” though he thinks
that it cannot be put as late as 250, but must fall within the limits
of the 2nd century. It cannot be said, however, that the case
against the document has been at all substantiated, and the more
moderate school of modern critics (e.g. Lightfoot, Harnack,?
Kriiger)? is unanimous in regarding it as an authentic document,
though it recognizes that here and there a few slight interpolations
have been inserted.* Besides these we have no other sources for
the life of Polycarp; the Vita S. Polycarpi auctore Pionio (published
by Duchesne, Paris, 1881, and Lightfoot Ignatius and Polycarp,
1885, ii. 1015-1047) is worthless. ,
Assuming the genuineness of the documents mentioned, we
now proceed to collect the scanty information which they afford
with regard to Polycarp’s career. Very little is known about
his early life. He must have been born not later than the year
. 69, for on the day of his death (¢. 155) he declared that he had
served the Lord for eighty-six years (Martyrium, 9). The
statement seems to imply that he was of Christian parentage;
he cannot have been older than eighty-six at the time of his
martyrdom, since he had paid a visit to Rome almost immediately
before. Irenaeus tells us that in early life Polycarp ‘‘had been
taught by apostles and lived in familiar intercourse with many
that bad seen Christ " (iii. 3,4). This testimony is expanded
in the remarkable words which Irenaeus addresses to Florinus:
“ I saw thee when I was still a boy (xats éri dv) in Lower Asia
in company with Polycarp . . . I can even now point out the
place where the blessed Polycarp used to sit when he discoursed,
and describe his goings out and his comings in, his manner of
life and his personal appearance and the discourses which he
delivered to the people, how he used to speak of his intercourse
with John and with therest of those who bad seen the Lord, and
how he would relate their words. And everything that he had
heard from them about the Lord, about His miracles and about
His teaching, Polycarp used to tell us as one who had received
it from those who had seen the Word of Life with their own eyes,
and all this in perfect harmony with the Scriptures. To these
things I used to listen at the time, through the mercy of God
vouchsafed to me, noting them down, not on paper but in my
heart, and constantly by the grace of God I brood over my
accurate recollections.” These are priceless words, for they
establish a chain of tradition (John-Polycarp-Irenaeus) which is
without a parallel in early church history. Polycarp thus
becomes the living link between the Apostolic age and the great
writers who flourished at the end of the 2nd century. Recent
criticism, however, has endeavoured to destroy the force of the
words of Irenaeus. Harnack, for instance, attacks this link at
both ends.? (a) The connexion of Irenaeus and Polycarp, he
argues, is very weak, because Irenaeus was only a boy (wais) at
the time, and his recollections therefore carry very little weight.
The fact too that he never shows any signs of having been influ-
enced by Polycarp and never once quotes his writings is a further
proof that the relation between them was slight. (b) The
connexion which Irenaeus tries to establish between Polycarp
and John the apostle is probably due to a blunder. Irenaeus has
confused John the apostle and John the presbyter. Polycarp
was the disciple of the latter, not the former. In this second
1 Zeitschr. f. wissensch. Theol. (1874), p. 200 seq.
2 Aus dem Urchristenthum (1878), p. 90.
3 Zeitschr. §. hist. Theol. (1870), p. 203 seq.
§ Zeitschr. f. wissensch. Theol. (1877).
§ Zeitschr. f. hist. Theol. (1875).
¢ De anno Polycarpi (1882.
: ?ud-@hrist 118,6;). and | ngy. Bib. iii. 3479.
1US a olycarp, 1. .
’ (:!ezgl‘l d. dkkﬂszc Lt{ Il.si.g:g.!r;(.1
¥ Early Christian Lit. (Eng. trans., 1897), p. ?80
4 Amongst these we ought probably to include the expression
% xafBohws) bxxhnola (xvi. 19), xafohwés being here used in the sense
gf orthodox—a usage which is not found elsewhere at so early a
ate.
8 Chrowologie, i. 325-329. -
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argument Harnack has the support of a considerable number of
modern scholars who deny the Ephesian residence of John the
apostle. But, as Gwatkin® has pointed out, Harnack’s argu-
ments are by no means decisive. (a) When Irenaeus describes
himself as a boy (rals), he need not have meant a very young lad,
under thirteen, as Harnack makes out. Lightfoot has cited many
instances which prove that the word could be used of a man
of thirty.¥ Nor does the alternative phrase which Irenaeus uses
iniii. 3, 4 (& xal Huels &vpixaper & T wpwrp Hudr Hude)
militate against this interpretation, for elsewhere Irenaeus him-
self distinctly says * triginta annorum aetas prima indoles est
juvenis ”’ (ii. 23, 5). It is true that Harnack has adduced argu-
ments which cannot be discussed here to prove that Irenaeus
was not born till about 140;%® but against this we may quote the
decision of Lipsius, who puts the dateof his birth at 230,¢ while
Lightfoot argues for 1207 The fact that Irenaeus never quotes
Polycarp does not count for much. Polycarp wrote very little.
He does not seem to have been a man of great mental capecity.
‘“ His influence was that of saintliness rather than that of
intellect.” (b) A discussion of Harnack’s second line of argument
is impossible here. His theory with regard to the confusion
of names is a gratuitous assumption and cannot be proved.
The tradition of St John’s residence at Ephesus is too strong to
be easily set aside. In spite therefore of much modern criticism
there seems to be no solid reason for rejecting the statements of
Irenaeus and regarding Polycarp as the link between the Apostolic
age and the first of the Catholic fathers.

Though Polycarp must have been bishop of Smyrna for nearly
half a century we know next to nothing about his career. We
get only an occasional glimpse of his activity, and the period
between 115 and 155 is practically a blank. The only points of
sure information which we possess relate to (1) his relations with
Ignatius, (2) his protests against heresy, (3) his visit to Rome in
the time of Anicetus, (4) his martyrdom. :

1. His Relations with Ignatius.—Ignatius, while on his way to
Rome to suffer martyrdom, halted at Smyrna and received a
warm welcome from the church and its bishop. Upon reaching
Troas he despatched two letters, one to the church at Smyrna,
another addressed personally to Polycarp. In these letters
Ignatius charged Polycarp to write to all the churches between
Smyrna and Syria (since his hurried departure from Troas made

it impossible for him to do so in person) urging them to send

letters and delegates to the church at Antioch to congratulate
it upon the cessation of the persecution and to establish it in the
faith. The letters of Ignatius illustrate the commanding
position which Polycarp had already attained in Asia. It was
in the discharge of the task which had been laid upon him by
Ignatius that Polycarp was brought into correspondence with
the Philippians. The Church at Philippi wrote to Polycarp
asking him to forward their letters to Antioch. Polycarp replied, .
promising to carry out their request and enclosing a number of
the letters of Ignatius which he had in his ion.

2. Polycarp’s Attack on Heresy.—All through his life Polycarp
appears to have been an uncompromising opponent of heresy.
We find him in his epistle (ch. vii.) uttering a strong protest
against certain false teachers (probably the followers of

Cerinthus).

For ev:K one who shall not confess that gﬁus Christ is come
in the fi is antichrist; and whosoever shall not confess the
testimony of the Cross is of the devil; and whoseoever shall pervert
the oracles of the Lord to his own lusts and say that there is neither.
resurrection nor judgment, that man is the first-born of Satan.
Wherefore let us forsake their vain doing and their false teaching
and turn unto the word which was delivered unto us from the
beginning."’

Polycarp lived to see the rise of the Marcionite and Valentinian
sects and vigorously opposed them. Irenaeus tells us that on

18 Contemp. Review, February 1897.

uJ ius and Polycarp, i. 432, for instance, Constantine (Euseb.
V.C. 1. 51) describes himself as xouddy wals, though he must have
been over thirty at the time.

¥ Chronologie, i. 325~333-

1 See Lightfoot, op. cit. 1. 432.

4 Essays on Supernatural ﬁl&giou. 264, 265.
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one occasion Marcion endeavoured to establish relations with
him and accosted him with the words, “ Recognize us.” But
Polycarp displayed the same uncompromising attitude which his
master John had shown towards Cerinthus and answered, “ I
recognize you as the first-born of Satan.” The steady progress
of the heretical movement in spite of all opposition was a cause
of deep sorrow to Polycarp, so that in the last years of his life the
words were constantly on his lips, “ Oh good God, to what times
hast thou spared me, that I must suffer such things!”

3. Polycarp’s Visit 4o Rome.—It is one of the most interesting
and important events in the church history of the 2nd century
that Polycarp, shortly before his death, when he was considerably
over eighty years old, undertook a journey to Rome in order to
visit the bishop Anicetus. Irenaeus, to whom we are indebted
for this information (Haer. iii. 3, 4; Epist. ad victorem, ap.
Euseb. v. 24), gives as the reason for the journey the fact that
differences existed between Asia and Rome “ with regard to
certain things ”’ and especially about the time of the Easter
festival. He might easily have told us what these * certain
things ”’ were and given us fuller details of the negotiations
between the two great bishops, for in all probability he was
himself in Rome at the time. But unfortunately all he says is
that with regard to the certain things the two bishops speedily
came to an understanding, while as to the time of Easter, each
adhered to his own custom, without breaking offi communion
with the other. We learn further that Anicetus as a mark of
special honour allowed Polycarp to celebrate the Eucharist in
the church, and that many Marcionites and Valentinians were
converted by him during his stay in Rome.

4. Polycarp’s Martyrdom.—Not many months apparently
after Polycarp’s return from Rome a persecution broke out in
Asia. A great festival was in progress at Smyrna. The pro-
consul: Statius Quadratus was present on the occasion, and the
asiarch Philip of Tralles was presiding over the games. Eleven
Christians had been brought, mostly from Philadelphia, to be
put to death. The appetite of the populace was inflamed by the
spectacle of their martyrdom. A cry was raised “ Away with
the atheists. Let search be made for Polycarp.” Polycarp took
refuge in a country farm. His hiding-place, however, was be-
trayed and he was arrested and brought back into the city.
Attempts were made by the officials to induce him to recant, but
without effect. When he came into the theatre the proconsul
urged him to * revile Christ,” and promised, if he would consent
to abjure his faith, that he would set him at liberty. To this
appeal Polycarp made the memorable answer, “ Eighty and six
years have I served Him and He hath done me no wrong. How
then can I speak evil of my King who saved me?” These words
only intensified the fury of the mob. They clamoured for a lion
to be let loose upon him there and then. The asiarch however
refused, urging as an excuse that the games were over. When
they next demanded that their victim should be burned, the
proconsul did not interfere. Timber and faggots were hastily
collected and Polycarp was placed upon the pyre. With calm
dignity and unflinching courage he met his fate and crowned a
noble life with an heroic death.

The question as to the date of the martyrdom has evoked
considerable controversy. Eusebius in his Chronicon gives
A.D. 166 as the date of Polycarp’s death, and until the year 1867
this statement was never questioned. In that year appeared
Waddington’s Mémoire sur la chronologie de la vie du rhétexr
Aeclius Aristide, in which it was shown from a most acute combin-
ation of circumstances that the Quadratus whose name is men-
tioned in the Martyrium was proconsul of Asia in 155-156, and
that consequently Polycarp was martyred on the 23rd of February
155. Waddington’s conclusion has received overwhelming
support amongst recent critics. His views have been accepted
by (amongst many others) Renan,! Hilgenfeld,> Gebhardt}
Lipsius,' Harpack,® Zahn,® Lightfoot,” Randell.® Against this

lAntwhnst(lsn). .207. 3 Zeilschr. f wiss. Theol. (1874), p. 325-

3 Zestschr. f. hist. T eol. (1875), p. 356.

4 Jahrb. f. fvot Theol. (1883), p. 525.

& Zeitschr.
7 Ignatius and Polycarp, i. 629-702.

5 Clm»wlogu, i. 334—356.
wiss. Theol. (1882), p. 227 (1884),

8 Studsa bi (1885), i. 175.
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array of scholars only the following names of importance can be
quoted in support of the traditional view—Keim,’ Wieseler!® and
Uhlhorn. The problem is too complex to admit of treatment
here. There seems to be little doubt that the case for the earlier
date has been proved. The only point upon which there is
division of opinion is as to whether Waddington’s date 155, or—
as is suggested by Lipsius and supported by C. H. Turner2—the
following year 156 is the more probable. The balance of opinion
seems to favour the latter alternative, because it leaves more
room for Polycarp’s visit to Anicetus, who only became bishop of
Rome in 154. Harnack, however, after careful investigation,
prefers 155.

The significance of Polycarp in the history of the Church is
out of all proportion to our knowledge of the facts of his career.
The violent attack of the Smyrnaean mob is an eloquent tribute
to his influence in Asia. * This is the teacher of Asia,” they
shouted, “this is the father of the Christians: this is the des-
troyer of our gods: this is the man who has taught so many no
longer to sacrifice and no longer to pray to the gods.”’* And
after the execution they refused to deliver up his bones to the
Christians for burial on the ground that * the Christians would
now forsake the Crucified and worship Polycarp.”’'* Polycarp
was indeed, as Polycrates says,!® “one of the great luminaries ”
(ueyéha oTouxela) of the time. It was in no small degree due to
his stanch and unwavering leadership that the Church was saved
from the peril of being overwhelmed by the rising tide of the
pagan revival which swept over Asia during the first half of the
2nd century, and it was his unfaltering allegiance to the Apostolic
faith that secured the defeat of the many forms of heresy which
threatened to destroy the Church from within. Polycarp had
no creative genius. He was a * transmitter, not a maker,”
but herein lies his greatness. Much occurred between the
Apostolic age and the age when the faith of the Church was
fixed in the earliest creed and protected by the determination
of the canon of the New Testament. This intervening period
was the most perilous epoch in the history of the ante-Nicene
Church. The Apostolic tradition might have been perverted
and corrupted. The purity of the Gospel might have been
defiled. The Christian ideal might have been lost. That the
danger was so largely averted s to no small extent the result of
the faithful witness of Polycarp. As Irenaeus says (iii. 3, 4),
“ Polycarp does not appear to have possessed qualifications for
successfully conducting a controversial discussion with erroneous
teachers . . . but he could not help feeling how unlike their
speculations were to the doctrines which he had learned from
the Apostles, and so he met with indignant reprobation their
attempt to supersede Christ’s gospel with fictions of their own
devising.” It is this that constitutes Polycarp’s service to the
Church, and no greater service has been rendered by any of its
leaders in any age.

BIBLIOGRAPHY —J B. Lightfoot, Apostolic Fathers, pt. ii.
(2nd ed., 1889) lycarp is dealt vnth in i. 417-459, 530-704;
897-1086; G Vol mar, Epistula Polycarpi Smyrnaei genuing
(Li.mch 1885) T. Zahn, Forschun, ﬁf\nsw’ eschichte des Kanons. &c.,

iv. 249, 27 H . M. Cotterill, “The Epistle of Polycargl to the
Philippians,” ourn. q_f Phlol. (1891), xix., 241—285 amack
Chronologie der altchristlichen Lilteratur (1897)

STOLIC FATHERS. (H T. A)

POLYCLITUS, the name of two Greek sculptors of the school
of Argos; the first belonging to the fifth century, the second to
the early part of the fourth.

1. The elder and best known Polyclitus was a contemporary of
Pheidias, and in the opinion of the Greeks his equal. He made
a figure of an Amazon for Ephesus which was regarded as superior
to the Amazon of Pheidias made at the same time; and his
colossal Hera of gold and ivory which stood in the temple near
Argos was considered as worthy to rank with the Zeus of Pheidias.

9 Aus dem Urchristentum, p. 90
© Die Christenverfolgungen der Caesaren (1878), p- 34-

1 Studia 1890), ii. 105-156.

2 Realencyk. f. prot. Theol., 2nd ed. xii. 105.
18 Martyrium, 12

14 Ibid. 17.

18 Ap. Euseb. v. 24.
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:It would bé hand for a rwedern:critic to rdve Palyclitas so-high:
the.reason is that balance, shythin and ‘thé minute perfectidn af
bodily form, which rwere the geeat merits of this sculptor,'de not
appeal towis as! ‘they did tofthethodks uf/the 5th oenthry\. .He
worked mainly in bronses . -

.As regards his chrenology. we have datanin a ppyms pub-
lished by Grenfell and Hiint containing lists.of athletic victors.
From this it appears that he:made a stathe of Cynisous; a victori-
ous-athlete of 464 or 460 B.C., of Pythocles (452) and Aristion
{452). He thus can scamely ha.ve been born as laté.as 480 B.C
His statye-of Hera is dated by Pliny to 4o B.¢: His artistic
ectw:ty must thus have begén lomg and prolific.

- Copies of his spearman (doryphorus) (see GREEK Akry, Plal:e Vi
fig. 80), and his victor winding a 'ribbon zound His h.e&d (diadu-
menus) have long been. recoghized in otir gallaries.. We see their

.....

extellence, but they:.inspire no. enthusia$m, ‘becaust they are

more fleshy than medern figires of athletes, and want charmi

They are chiefly valuable as showing us the squdre forms of body

affected by Polyditus, and the schéme. he adopted, throwing
the. weight of the body. (as Pliny says of him).on one leg. We

must not, however; judge of a great Greek: sculptor by Roman
copies of his works. 'This has been enforced by the diseovery at -

Delos, by the French excavators, of a diadumenus of far mope

pleasing type and greater fidish, which .also-goes-back to Poly- |
clitus. The excavations at Qlympia‘have also: goeatly widendd .

our knowledge of the sculptor. Among .the bases’ of statues
found on that site were three signed by Pelyclitus; il bea¥ing
on their surface the maxks of attachment of thé¢ feet.of the
statues.. This at once gives us their pose; and followting up the
clue, A. Furtwangler has-identified several extant: statués- as
copies of figutes of boy athletes victorious:at Olympia set up by
Polyclitus. . Amdng-these the Westmaecott athlete in the British
Museum 1is. .conspicuous. -And it .is certaid that -these bays,
although the anatomy of théit bodies seems to be toa mature; yet
-have a redl charm, cembining béduty bf form with modesty and
unaffectod simplicity. They- enable us bettot tonhdusmd.the
amerit of the sculptor. 1o

< The Amaron of Polychtus snmws An’ metal chries, among
the best .of which is one inithe British Museum (for its type see

GREER ART, fig. 40). « Here again- we find' & ceftain beayiness; |

and the wetnanly character .of the Amazon. s¢drcely :appears
through her. robust lmbs. ‘But:the. Amazon :of Pheidias,. i
rightly identified, is no better. . The masterpiece of Poly<¢litis,
his Hera of gold and ivory, has of course fotally disappeared
The coins pf Argos give us only the generaltype. . Many archaeo-
Jogists have tried. to:find. a2 copy of the head. The. most defen-
sible of all these identifications-is that of C. Waldstein, who
shows that a head ¢of.a girl in the British Museum .(labelled 4s
Polyclitan)- corresponds so!hearly with that of . Hena.-oh gth
century coins of Argds that wé must regard it as a reflex of the
head of the great statue. - It seems very hard.and cold -beside
-such noble heads of the goddess as those in the Ludovist Gallety
(Terme Museum) Ronie.: . American archaeologists have in
recent years conducted excavations on the site of ‘the Argive
temple of Heta (ARG0S and GREEK. ART, fig. 39); but, the:sculp-
tural fr&gmdlts, -heads and torsos, which -$eem to belong to.the
temple erected in the time of Polyclitus,-have na close stylistic
resemblance to other statues recognized as-his; and at present
their position in the history of art is matter of dispute. N

The want of variety in the works of Polyclitus was'brought as
p.reproach against him by ancient critics. Varro-says.that his
statues -were square and almost of one pattern. We have
already observed that there was small variety in théir:actitudes.
Ezxcept for the statue of Hera, which was.the work of his old
age, he produced scarcely any notable statue of a deity. His
field was naprowly-limited; but in that field he was unsubpassed.

2. The younger Polyclitus was of the same family as the elder;
and the works of the two are not easily to be distinguished,
Some existing bases, however, bearing the name are inscribed
in characters of the 4th century, at which time the elder sculptot
caanot have -be¢n alive. . The most. noted work of the younger
prtist was. a statue in maxble of Zeua Milichius (the Merciful)

+£3

set up by the peoble of Argps after a-shameful massacre which
took [.iace in. 330 B.C. The elder arust'as not known to liave
morked in marble o (Pa G)
PQLYCRATES, . tyrant of Szmos (c. s53~5x5 ‘B.Cc.). ‘Hawing
won poplularity by donations. to!poorer citiZens, he took advane.
tage of a festival of Hera, which was being celebrated outside
the walls, to make himself master of the.city (about §35'B.C.).
After getting rid of his brothers. Pantaghotus and Sylosen, who
had at first shared his power, he established a:despotism’ which
is) of: great’ importance ‘in .the hibtory of the island: Realizing
clearly the valué of. sea“power for a Greek state, he: equipped
a fleet. of oo ships; and 'so became master of the Asgean basin.
This ascendancy he abused by unmerous acts. of piracy which
muade - him - notorious . thtoughout: Greece; but his Teal purpose
in.building his navy was to become lord.of all the islands iof the
archipelago. and the mainlanid téwns of Ionia. The  dstails
of his ‘coriquests are.-uxcertain,  -but it # known thet in' the
Cyclades he maintained an' alliance' with the tyrant Lygdamis
of Nazos, and curried favour with the Delian’Apdlls by d8di-

«€ating to. himthe island of Rheneia. -He also encouateved and

heavily defeated a coalition of two. great naval powess-of the
Asiatic' coast, Miletus 4nd Lesbos. Doubtless witk.tha obfect
of expanding the flourishing foreign trade of Samos, he entered
inte .alliance with Amasis, king of. Egypt, who, acderding to
Herodetus, : renouncdd his .ally becawse he fearéd -that. the gads,
in. envy of Polycrates’ excessive good fostune,.vould . brirg
riin.wpon hirth and his allies. ‘It i3 more probable that the
breach of the compact was due to Polycrates, for when Campyses
of Persia invaded Egypt (ses) :the Samidn tyrant offered to
support him with 2 naval contingent. This squadron never
reached Egypt, for the crews, composed as théy -weze-of Paly+
crates’: political /enerhies, suspecting that Cambyses was under
agreetent to slay them put back to)Samok and attacked:their
master. .- Aftér a deféat. by :séa, Pblycrates: tepeiled :an' assault
irpom - theiwalls; and subsequently, withstodd a siege by .a joint
atmament .of -Spdrtans ,and "CorintHians assembled to'aid the
rebels. He .maintained his ascetdancy until aboub 515, when
Qrodtes, the Persiangoverior.of Liydia, whe'had. been repraached
dor his failuve to-reduce Samas By force, kured :him-.to ‘the
mainland by fdlse pnomlsm of p.iq a.nd ‘put him ton death” by
oxusifixiont! - - .. TR
' Bdside. the political : a.nﬂ commemzi pm-emmanes whu:h he
sdnferred upon -Sames, Polycrates addrned the ¢ipy with publit
works on:a large scale—an dquédwet, . moleramd a.teniple of
Hera (see SAMDS;. AQurswers).- .- Thd splehdour - of his pdlace
is. nttésted by:the proposal of: tlid:Rosban: empetor. Caligila to
pebuild it. . Foreign artists woiked  for Eimas- high -wages;
from :Athens he biought Deimocedes; the gpeatest. physician ;of
the. ige, at an ¢xveptiobal ‘salarys i.be-was Hlso 4 patrom: of
letters:  he’ collected a library.and:Hved on terms of intimate
friendship with the: poet Anacreon; whose .verses were full of
rejerences. to his patron. ;i The philosopher:Pythageras, ‘however,
quitted Shnios:in orderto-escape his tytanny. ./ (M. O. B, G.).
i POLYCRATES, Athenian sophist..anf rhetorician; flourished
in the 4th tentury B:c.. He: taught at Athens, .antl afferwands
in 'Cyprus.; Heé ecomposed declamations. oxi. paradoxical thémes
-—~an Enf'omium.ain Ciytasmnestra, an- dcdusation of - Soérates,
an Encomikm on’ Busiris' (a mythical king . of Egypt notorious
far his inhumm.uty), .also : declamatiohs on mice, -pets. and
counters. ' His Encomium . ops Busiris waa sharply . chiticized
by Isocrates, in a work still extant, and Dionysius of Halis
cdrnassus characteriZes his style as fngld; vhlgar and: inelegant.
POLYGAMY. (Gr. wohis, many, dnd yéuss, harriage), or as it
is sometimes termed, Ponyem (yuv, woman),:the - systef
under which a2 man ismazricd to séveral women at thelagmetie.
Derivatively it includes the-practice: of . polydndry, but. it ‘has
become definitely restricted to exphessing what has been, aud still
is, far the commonest: type of relations ‘between the. sSexes (sea
Fauaiy and MARRIAGE). Among’ Oriental natidns. plurality. .of
legal wives is customary. Mahommedans are-allowed four: A
Hindu canhave as many as he pléases: the high-caste sometimes
having as many as a hundred. ' :Polygamy is,the rule among
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African tribes; and is common among those of Australia and Poly-
nesia. In China, however, only one wife is lawful. In many
polygamous countries the practical obstacle of expense prevents
men from taking advantage of their privileges. While poly-
gamy was the rule in biblical days among the ancient Jews, and
was permitted and even enjoined in certain cases by the Mosaic
law, the Christian Church, though it is nowhere forbidden, except
for “bishops,” in the New. Testament, has always set its face
against it. There have, however, been divines who dissented
from this general disapproval. The Anabaptists insisted on
freedom in the matter, and Bernardino Ochino conditionally
defended plurality of wives, When in 1540 Philip the Magnani-
mous, the reforming Landgrave of Hesse, determined (with his
wife’s approval, she being a confirmed invalid)'to marry a second
wife, Luther and Melanchthon approved “ashis personal friends,
though not as doctors of theology ”’; while Martin Bucer assisted
at the marriage. In later times the Mormons (g.v.) in America
provide the most notable instance of the revival of polygamy.
POLYGENISTS, the term applied  to those anthropologists
who contend that the several primary races of mankind are
separate species of independent origin. (See MONOGENISTS.)
POLYGLOTT (Gr. wolis, many, and yA@rra, tongue), the term
for a book which contains side by side versions of the same text
in several different languages; the most important polyglotts
are editions of the Bible, or its parts, in which the Hebrew and
Greek originals are exhibited ‘along with the great historical
versions, which are of value for the history of the text and its
interpretation. The first enterprise of this kind is the famous
Hexapla of Origen in which the Old Testament Scriptures were
written in six parallel columns, the first containing the Hebrew
text, the second a transliteration of this in Greek letters, the
third and fourth the Greek translations by Aquila and Sym-
machus, the fifth the Septuagint version as revised by Origen,

the sixth the translation by Theodotion. Inasmuch, however, as |

only two languages, Hebrew and Greek, were employed the work
was rather diglott than polyglott in the usual sense. After the
invention of printing and the revival of philological studies,
polyglotts became a favourite means of advancing the knowledge
of Eastern languages (for which no good helps were available) as
well as the study of Scripture. The series began with the
Complutensian printed by Arnaldus Guilielmus de Brocario at
the expense of Cardinal Ximenes at the university at Alcalé de
Henares (Complutum). The first volume of this, containing the
New Testament in Greek and Latin, was completed on the 1oth
of January 1514. In vols. ii.~v. (finished on July 1o, 1517)
the Hebrew text of the Old Testament was printed in the
first column of each page, followed by the Latin Vulgate and
then by the Septuagint version with an interlinear Latin trans-
lation. Below these stood the Chaldee, again with a Latin
translation. The sixth volume containing an appendix is dated
1515, but the work did not receive the papal sanction till March
1530, and was apparently not issued till 1522. The chief editors
were Juan de Vergara, Lopez de Zufiiga (Stunica), Nufiez de
Guzman (Pincianus), Antonio de Librixa (Nebrissensis), and
Demetrius Ducas. About half a century after the Comply-
tensian came the Antwerp Polyglots, printed by Christopher
Plantin (1569-1572, in 8 vols. folio). Of this the principal editor
was Arias Montanus aided by Guido Fabricius Boderianus,
Raphelengius, Masius, Lucas of Bruges and others. This work
was under the patronage of Philip II. of Spain; it added a new
language to those of the Complutensian by including the Syriac
New Testament; and, while the earlier polyglott had only the
Targum. of Onkelos on the Pentateuch, the Antwerp Bible had
also the Targum on the Prophets, and on Esther, Job, Psalms
and the Salomonic writings. Next came Le Jay’s Paris Poly-
. gloit (1645), which embraces the first printed texts of the Syriac
Old Testament (edited by Gabriel Sionita, a Maronite, but the
book of Ruth by Abraham Ecchelensis, also a Maronite) and of
the Samaritan Pentateuch and version (by Morinus). It hasalso
an Arabic version, or rather a series of various Arabic versions.
The last great polyglott is Brian Walton’s (London, 1657),
which. is much’ less beautiful than Le Jay’s but more complete
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in various ways, including, among other things, the Syriac of
Esther and of several apocryphal books for which it is wanting
in the Paris Bible, Persian versions of the Pentateuch and Gospels,
and the Psalms and New Testament in Ethiopic. Walton was
aided by able scholars, and used much new manuscript material.
His prolegomena, too, and collections of various readings mark an
important advance in biblical criticism. It was in connexion
with this polyglott that E. Castell produced hisfamous Heptaglots
Lexicon (2 vols. folio, London, 1669), an astounding monument of
industry and erudition even when allowance is made for the fact
that for the Arabic he had the great MS. lexicon compiled and
left to the university of Cambridge by the almost forgotten
W. Bedwell. The liberality of Cardinal Ximenes, who is said
to have spent half a million ducats on it, removed the Compin-
tensian polyglott from the risks of commerce. The other three
editions all brought their promoters to the verge of ruin. The
later polyglotts are of little scientific importance, the best
recent texts having been confined to a single language; but every
biblical student still uses Walton and, if he can get it, Le Jay.
Of the numerous polyglott editions of parts of the Bible it may
suffice to mention the Genoa psalter of 1516, edited by Giustini-
ani, bishop of Nebbio. This is in Hebrew, Latin, Greek, Chaldee
and Arabic, and is interesting from the character of the Chaldee
text, being the first specimen of Western printing in the Arabic
character, and from a curious note on Columbus and the dis-
covery of America on the margin of Psalm xix. (A.W. Po.)
POLYGNOTUS, Greek painter in the middle of the 5th century
B.C., son of Aglaophon, was a native of Thasos, but was adopted
by the Athenians, and admitted to their citizenship. He painted
for them in the time of Cimon a picture of the taking of Ilium
on the walls of the Stoa Poecile, and another of the marriage of
the daughters of Leucippus in the Anaceum. In the hall at the
entrance to the Acropolis other works of his were preserved.
The most important, however, of his paintings were his frescoes
in a building erected at Delphi by the people of Cnidus. The
subjects of these were the visit to Hades by Odysseus, and the
taking of Ilium. Fortunately the traveller Pausanias has left
us a careful description of these paintings, figure by figure
(Paus. x. 25-31). The foundations of the building have been
recovered in the course of the French excavations at Delphi.
From this evidence, some modern archaeologists have tried to
reconstruct the paintings, excepting of course the colours of them.
The best of these reconstructions is by Carl Robert, who by the
help of vase-paintings of the middle of the fifth century has
succeeded in recovering both the perspective of Polygnotus
and the character of his figures (see GREEK ART, fig. 29). The
figures were detached and seldom overlapping, ranged in two or
three rows one above another; and the farther were not smaller
nor dimmer than the nearer. The designs are repeated in
Frazer's Pausanics, v. 360 and 372. It will hence appear
that paintings at this time were executed on almost precisely
the same plan as contemporary sculptural reliefs. We
learn also that Polygnotus employed but few ocolours, and
those simple. Technically his art was primitive. His excellence
lay in the beauty of his drawing of individual figures; but
especially in the “ethical” and ideal character of his art. The
contemporary, and perhaps the teacher, of Pheidias, he had the
same grand manner. Simplicity, which was almost childlike,
sentiment at once noble and gentle, extreme grace and charm
of execution, marked his works, in contrast to the more
animated, complicated and technically superior paintings of
a later age. (P.G.)
POLYGON (Gr. wo\ls, many, and vywvla, an angle), in geo-
metry, a figure enclosed by any number of lines—the sides—
which intersect in pairs at the corners or vertices. If the sides
are coplanar, the polygon is said to be “ plane ; if not, then it
is a “skew” or “gauche” polygon. If the figure lies entirely
to one side of each of the bounding lines the figure is * convex’’;
if not it is “re-entrant’ or “concave.” A “regular” polygon
has all its sides and angles equal, j.e. it is equilateral and equi-
angular; if the sides'and angles be not equal the polygon is
“jirregular.” Of polygons inscriptible in a circle an equilateral
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figure is necessarily equiangular, but the converse is only true
when the number of sides is odd. The term regular polygon
is usually restricted to “ convex ” polygons; a special class of
polygons (regular in the wider sense) has been named ‘ star
polygons ”’ on account of their resemblance to star-rays; these

u%o? gons, & ooqcave.d the “ regular " and “star " types,

ns, were
extenmxgvgly studied {y the Greek geometers. There are two
important corollaries to prop. 32, book i, of Euclid's Elements
relating to polygons. Having proved that the sum of the angles
damangleisasﬂuial:tangie,i.c.two’htangles,u:is ily
seen that the sum of the internal angles of a p.olggon necessarily
convex) of n sides is # —2 straight angles (2n —%ng t angles), for the
polygon can be divided into »—2 triangles by lines joining one |
vertex to the other vertices. The second corollary is that the
sum of the supplements of the internal angles, measured in the
same direction, is 4 right angles, and is thus independent of the
lm"l‘nl':mo‘“ideﬁ.'di ion of lar pol ith respect to th

e systematic discussion of regular polygons with res o the

inscri and circumscribed circles is given in the fourth book of
the Elements. (We may note that the construction of an equilateral
triangle and square appear in the first book.) The triangle is dis-
cussed in props. 2—6; the square in props. 6-9; the pentagon (5-side)
in props. 10-14; the hexagon (6-side) in prop. 15; and the quin-
decagon in prop. 16. The triangle and square call for no_special
mention here, other than that any triangle can be inscribed or
circumacribed to a circle. The pentagon is of more interest. Euclid
bases his construction upon the fact that the isosceles triangle
formed by joining the extremities of one side of a regular penta-
gon to the opposite vertex has each angle at the base dduble the
angle at the vertex. He constrycts this triangle in prop. 10, by
dividing a line in medial section, 4.e. the square of one part equal to
the product of the other part and the whole line (a construction given
in book ii. 11), and then showing that the greater segment is the |
base of the required triangle, the remaining sides being each equal
to the whole line. The inscription of a_pentagon in a circle is
effected by inscribing an isosceles triange similar to that constructed
in prop. 10, bisecting the angles at the and producing the bisec-
tors to meet the circle. Euclid then proves that these intersections
and the three vertices of the triangle are the vertices of the required
pentagon. The circumscription of a pentagon is effected by con-
structing an inscribed pentagon, and drawing tangents to the circle
at the vertices. This supplies a general method for circumscribing
a polygon if the inscribed be given, and conversely. In book xiii.,

rop. 10, an alternative method for inscribing a pentagon is indicated,
or it is there shown that the sum of the squares of the sides of a

uare and hexagon inscribed in the same circle :;ﬁxals the square
:? the side of the pentagon. It may be incidentally noticed that
Euclid's construction of the isosceles triangle which has its basal
angles double the vertical angle solves the problem of quinquesecting
a night angle; moreover, the base of the triangle is the side of the
regular decagon inscribed in a circle having the vertex as centre
and the sides of the triangle as radius, The inacription of a heuﬁn
in a circle (prop. 15) reminds one of the Pythagorean result that
six equilateral triangles placed about a common vertex form a plane;
hence the bases form a regular hexagon. The side of a hexagon
inscribed in a circle obviously equals the radius of the circle,- The
inscription of the quindecagon in a circle is made to depend upon
the fact that the difference of the arcs of a circle intercepted by
covertical sides of a regular pentagon and equilateral triangle is

—3,=1%, of the whole circumference, and hence the bisection
of this intercepted arc '(by book iii.,, 30) gives the side of the
quindecagon. .

The methods of Euclid permit the construction of the following
series of indcribed polygons: from the square, the 8-side or octagon,
16-, 32- . . ., or generally 4-2*-side; from the hemgora the 12-side

or dodecagon, 24-, 48- . . ., or generally the 6-2®-side; from the
pentagon, the ro-side or d on, 20-, 40- . . ., or generally §.2n.
side; from the quindecagon, the 30-, 60- . .- ., g:(fenerally 15-2%-
side, It was long supposed that no other inscri polygons were

possible of construction by elementary methods (i.e. by the ruler
and compasses); Gauss disproved this by forming the 17-side, and
he subsequently generalized his method for the (2"+1)-side, when
this number is prime.
The problem of the construction of an inscribed héptagon, nonagon,
:_);'dgenemlly of any polygon having an odd number of sides, is readily
uced to the construction of a certain isosceles triangle. Suppose
the polygon to have (2m+1) sides. Join the extremities of one

.of Canterbury, Johannes Keﬁler and others, Mystical' and

side to the opposite vertex, and conslder the triangle so formed:
It is readily seen that the angle at the base is » times the angle at
the 'vertex. In the heptagon the ratio is 3, in the nonagon 4, and
so on. The Arabian geometers of the gth century showed that the
heptagon required the solution of a cubic equation, thus resemblfi

the Pythag of “ duplicating the cube’” and * tri-

orean
| secting an angle.” Edmund Halley gave ions for the h n
|and nonagon by means of the parabola and circle, an:elptl:;o a

parabola and hyperbola respectively.

Although rigorous methods for inscribing the E:neral polygons in
a circle are wanting, many approximate ones bhave been devised.
Two such methods are here given: (1) Divide the diameter of the
circle into as many parts as the polygon has sides. On the
diameter construct an equilateral triangle; and from its vertex
draw a line through the second division along the diameter,
measured from an extremity, and produce this line to intercept

[ the circle. Then the chord joining this point to the extremity of

the diameter is the side of the required polygon. (2) Divide the
diameter as before, and draw also the ndicular diameter.
Take points on_these diameters beyond the circle and at a dis-
tance from the circle equal to one division of the diameter. Join the
points 80 obtained; and draw a line from the point nearest the
divided diameter where this line intercepts the circle to the third -
division from the produced extremity; this line is the required

leqfth.
he construction of any regular polygon on a given side may be
readily performed with a Pmtmctor or scale 018' chords, for z: is
only newssarr to lay off from the extremities of the given side
lines equal in length to the given base, at angles equal to the interior
angle of the polygon, and repeating the process at each extremity
80 obtajned, the angle being always takrn on the same side; or lines
may be laid off at one half of the interior angles, describing a circle
havut:g the meet of these lines as centre and their le as radius,
and then measuring the given base around the circumference.

Star Polygons.—These figures were studied by the Pythagoreans,
and subsequently en the attention of many geometers—
Boethius, Athelard of Bath, Thomas Bradwardine, archbishop

properties were assigned to them at an early date; the Pythagoreans

-regarded the pentagram, the star polygon derived from the pentagon,

as the symbol of health, the Platonists of well-being, while others
used it to symbolize happiness. Engraven on metal, &c., bit is
worn in almost every country as a charm or amulet.

The pentagon gives rise to one star polygon, the hexagon gives
none, the heptagon two, the octagon one, and the nonagon two.
In general, the number of star polygons which can be drawn with

"the vertices of an n-point regular polygon is the number of nuinbers

which are not factors of » and are less than

oYl 3

Pentagrams. - Heptagrams. Nonograms.

- Number of n-point and n-side Polygons. A polygon may be
re ed as determined by the joins of points or the meets of l{nes.

e termination -gram is often applied to the figures deter )
by lines, e.g. pentagram, hexagram. It is of interest to know how
many polygons can be formed with » given points as vertices (no
three of which are collinear), or with » given lines as sides (no two
of which are parallel). Constdering the case of tpoints it.is obvious that
we can join a chosen point with any one cf the remaining (n—1)
points; any one of these (n—1) points can be joined to any one
of the remaining (n—2), and by proceeding similarly it is seen that
we can pass through the » points in (#—1) (3+2) . . . 21 or
(n—1)! ways. It is obvious that the direction in which we pass
is immaterial ; hence we must divide this number by 2, thus obtaining
(n—1)!/2 as the required number. In a similar manner it may
be shown that the number of polygons determined by % lines is
(n—1)!/2. Thus five points or lines determine 12 pentagons,
6 points or lines 60 hexagons, and so on.

Mensuration.—In the regular polygons the fact that they can be
inscribed and circumscribed to a circle affords convenient expres-
sions for their area, &c. In a ®-gon, i.e. a polygon with n-sides,
each side subtends at the centre the angle 2x/n, s.c. %60°jn, and
each internal angle is (n—2)x/n or (n—2) 180°/n. Calling the
length of side a we may derive the following relations: Area

Number

. 3 4 5 6 7 8 9 10 11 12

of sides. | Triangle. | Square. |Pentagon.| Hexagon. | Heptagon.| Octagon. | Nonagon.| Decagon. | Undecagon. | Dodecagon.
a 60° 90° 108° 120° " 1284° 135° 140° 144° 1474:° 150°
-] 120° 90° 72° 60° . 5a° ig° 10" 43" 324° 30°
A 0-43301 | 1 1:72048 | 2-50808 | 3-63391 | 4-82843 | 6-18182 7-39321 9-36564 11-19615
R 0-57735 | o-70710 | 0-85065 | 1 | 11523 1:3065 14619 | 161 1-774 1 ggég .
4 0-28867 | 05 0-68819 | 0-86602 1-0383 .| 1-2071 1-3737 | 15388 1:702! | 18660
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(A3.=,} a'n cot (x(n); radius of circum-circle (R)=4-a cosec (w/n)
radius of in-circle (r) =4a cot (x/n). .

The table at foot of p. 1592 gives the value of the internal angle
(a), the angle 8 subtended at the centre by a side, area (A), radius
of the circum-circle (R), radius of the inscribed circle (r) for the
simpler polygons, the length of the side being taken as unity. - .

POLYGONACEAE, in botany, a natural order of Dicotyledons,
containing 30 genera with about 700 species, chiefly in the north
temperate zone, and represented in. Great Britain by three
genera, Polygowum, Rumex (Dock, g.v.) and Oxyria.. They are

. e mostly herbs characterized by the
union of the stipules into a
sheath or acrea, which protects the

(fig. 1). Some are climbers, as, for

instance, the British Polygonum

Convolvulus (black bindweed). In
* Muehlenbeckia platyslada, a native
of the Solomon Islands, the stem
and branches are flattened, form-
ing ribbon-like cladodes jointed at
the nodes. The leaves are alter-
nate, simple and generally entire;
the edges are rolled back in the
bud. They are generally smooth, but sometimes, especially in
mountain species, woolly. The small regular, generally her-
maphrodite flowers are. borne in large numbers in compound

i .
F16. 1.—Leaf of 'Polyéonum.
with part of stem (g, ocrea).

inflorescences, the branches of which are cymose. The parts of'
The former arrange- |

the flower are whorled (cyclic) or acyclic.
ment may be derived from a regular trimerous flower with tweo

whorls of perianth leaves, two staminal whorls and a three-sided |’

ovary—such a flower occurs in the Californian genus Pterostegia
(fig. 2). The flower of rhubarb (Rheum) is derived from

this by doubling in the outer staminal whorl (fig. 3), and |’

F1G.-2.—Plerostegia.  F1G. 3.—Rkeum. F16. 4.—Rumex.

that of the dock (Rumex) by doubling in the outer staminal
whorl and suppression of the inner (fig. 4). In Koenigia, a
tiny annual less than an inch high, native in the arctic and
sub-arctic regions and the Himalayas, there is one perianth and
one staminal whorl only. Dimerous whorled flowers occur in
Ozxyria (mountain sorrel), another arctic and alpine genus, the
flowers of which resemble those of Rumex but are dimerous
{ig. 5). In the acyclic flowers a 5-merous perianth is followed

F1G6. 7.—Dry one-seeded fruit
of dock (Rumex) cut vertically
(enlarged).
ov, Pericarp
wall.

s, Seed.

e, Endosperm.

pl, Embryo with radicle point-
ing upwardsand cotyledons
downwards.

fofmed from ovary

F16. 6.—Polygonum.

by s to 8 stamens as in Polygonum (fig. 6). The perianth leaves
are generally uniform and green, white or red in colour. They
are free or more or less united, and persist till the fruit is ripe,
often playing a part in its distribution, and affording useful
characters for distinguishing genera or species. Thus in the docks

younger leaves in the bud stage |

POLXGONACEAE

' the three inner leaves enlarge and ‘envelope the fruit as three
membranous wings one or more of which bear on the:back large
 fleshy warts. -Less often, as in the ‘South American genus
Triplaris, the three outer perianth leaves form the agemt of
distribution, developing into long flat membranous wings, the
whole mechanism suggesting a shuttlecock. The number of the
- carpels is indicated by the three-sided (in dimerous flowers two-
- sided) ovary, and the number of the styles; the ovary is uni-
-locular and contains a single erect ovule springing from the top
of the floral axis (fig. 7). The fruitisa dry one-seeded nut, two-
V4

P W ¥

FIG. 8.

Rumex obbtusifolius, Common Dock.
1. Upper part of plant, showing the flowers (about § nat. size).
2. Leaf from base of the stem (} nat. size).
3. Fruit enlarged.
4. Fruit of Rumex Acetosa (sorrel) (enlarged).

sided in bicarpellary flowers, as in Oxyria. The straight or
curved embryo is embedded ina mealy endosperm. The flowers
are wind-pollinated, as in the docks (Rumex), where they are
pendulous on long slender stalks and have large hairy stigmas;
or insect-pollinated, as in Polygonum or rhubarb (Rheum), where
the stigmas are capitate and honey is secreted by glands near the
base of the stamens. ' Insect-pollinated flowers are rendered
conspicuous chiefly by their aggregation in large numbers, as
for instance in Bistort (Polygonum Bistorta), where the perianth
is red and the flowers are crowded in a spike. In buckwheat
(g.v., P. Fagopyrum) the numerous flowers have a white or red
perianth and are perfumed; they are dimorphic, i.e. there are
two forms of flowers, one with long styles and short stamens,
the other with short styles and long stamens. In other cases
self-pollination is the rule, as in knot-grass (P. aviculare), where
the very small, solitary odourless flowers are very rarely visited
by insects and pollinate themselves by the incurving of the three

inner stamens on to the styles.

Polygonaceae is mainly a north temperate order. A few genera
are tropical, e.g. Coccoloba, which has 125 species restricted to tropical
and sub-tropical America. Polygonum has a very wide distribution
spreading from the limits of vegetation in the northern hemisphere
to the mountains of tropical Africa and South Africa, through the
highlands of tropical Asia to Australia, and in America as far south
as Chile. Most of the genera bave, however, a limited distribution.

Of the three which are native in the British Isles, Polygonum has



POLYGONAL: NUMBERS—POLYHEDRON

12 species; Rumex (fig. 8) (11 species) includes the various species of
dock (g.v.) and sorrel (R. Acetosa); and Oxyria dj , an alpine
lant (ir:ountain sorrel), takes its generic name (ér. otls, sharp)
rom the acidity of its leaves. um (Rhubarb, g¢.v.) is central
Asiatic.

POLYGONAL NUMBERS, in mathematics. Suppose we have
a number of equal circular counters, then the number of counters
which can be placed on a regular polygon so that the tangents to
the outer rows form the regular polygon and all the internal
counters are in contact with its neighbours, is a ‘ polygonal
number ” of the order of the polygon. If the polygon be a
triangle then it is readily seen that the numters are 3, 6, 10, 15
. .. and generally n (n + 1); if a square, 4, 9, 16, . . . and gener-
ally n?; if a pentagon, s, 12, 22.. . and generally n(3n-1); if a
hexagon, 6, 15, 28, .. . and generally #(2n—1); and similarly for a
polygon of r sides, the general expression for the corresponding
polygonal number isdn[(n—1) (r—2)+2). .

Algebraically, polygonal numbers may be regarded as the sums
of consecutive terms of the arithmetical progressions having 1 for
the first term and 1, 2, 3, . . . for the common differences. Taking
unit common difference we have the series 1; 14+2=3; 1+2+43
=6; 1+2+3+4=10; orgenerally 1+2+3 ... + n=
in(n+1); these are trianguiar numbers. With a common difference
2 we have 1; 1+3=4; 14+3+5=9; 1+3+5+7=16;
or generally 14345+ ...+ (2n—1)=n?; and generally for
the polygonal number of the rth order we take the sums of consecu-
tive terms of the series

1, 1+(r—2), 142 (r—2),... 14+n—1r—2;
and hence the nth polygonal number of the rth order is the sum of
n terms of this series, t.e.,
14+14(r—2)41+2(r—2)+ ... +(1+n—1.r—-2)
=nt+inn—1.r—2.
The series 1, 2, 3, 4, - . - or generally n, are the so-called * linear
numbers "’ (cf. FIGURATE NUMBERS).

POLYHEDRAL NUMBERS, in mathematics. These numbers
are related to the polyhedra (see POLYHEDRON) in a manner
similar to the relation between polygonal numbers (see above)
and polygons. Take the case of tetrahedral numbers. Let AB,
AC, AD be three covertical edges of
a regular tetrahedron. Divide AB,
. . .into parts each equal to A1, so
that tetrahedra having the common
vertex A are obtained, whose linear
dimensions increase arithmetically.
Imagine that we have a number of
spheres (or shot) of a diameter equal
to the distance Ar. It is seen that
4 shot having their centres at the
vertices of the tetrahedron A1 will form
a pyramid. In the case of the tetra-
hedron of edge Az we require 3 along each side of the base, i.e.
6, 3 along the base of Ar, and r at A, making 1oin all. To add
a third layer, we will require 4 along each base, i.e. 9, and 1 in
the centre. Hence in the tetrahedron A3 we have 20 shot.
‘The numbers 1, 4, 10, 20 are polyhedral numbers, and from their
association with the tetrahedron are termed * tetrahedral
numbers.”

This illustration may serve for a definition of polyhedral
numbers: a polyhedral number represents the number of equal
spheres which can be placed within a' polyhedron so that the
spheres touch one another or the sides of the polyhedron.

In the case of the tetrahedron we have seen the numbers to be

1, 4, 10, 20; the general formula for the nth tetrahedral number is
bx?n+1)(n+z). Cubic numbers are 1, 8, 27, 64, 125, &c.;
or generally n3. Octahedral numbers are 1, 6, 19, 44, &c., or generally
$n(2n2+1), Dodecahedral numbers are 1, 20, 84, 220, &c.; or
generally dn(9n*—9n+2). Icosahedral numbers are 1, 12, 48,
124, &c., or generally in(5n?—s5n+2).

POLYHEDRON (Gr. molls, many, &pa, a base), in geometry,
a solid figure contained by plane faces. If the figure be entirely
to one side of any face the polyhedron is said to be “ convex, ”
and it is obvious that the faces enwrap the centre once; if, on the
other hand, the figure is to both sides of every face it is said to be

% concave, ” and the centre is multiply enwrapped by the faces.

‘“ Regular polyhedra ” are such as have their faces all equal
regular polygons, and all their solid angles equal; the term is
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usually restricted to the five forms in which the centre is singly
enclosed, viz. the Platonic solids, while the four polyhedra in
which the centre is multiply enclosed are referred to as the
Kepler-Poinsot solids, Kepler having discovered three, while
Poinsot discovered the fourth. Another group of polyhedra
are termed the “ Archimedean solids,” named after Archimedes,
who, according to Pappus, invented them. These have faces
which are all regular polygons, but not all of the same kind,
while all their solid angles are equal. These figures are often
termed ‘‘ semi-regular solids,” but it is more convenient to restrict
this term to solids having all their angles, edges and faces equal,
the latter, however, not being regular polygons.

Platonic Solids. The names of these five solids are: (1) the
tetrahedron, enclosed by four equilateral triangles; (2) the cube
or hexahedron, enclosed by 6 squares; (3) the octahedron,
enclosed by 8 equilateral triangles; (4) the dodecahedron, en-
closed by 12 pentagons; (5) the icosahedron, enclosed by 20
equilateral triangles. :

The first three were certainly known to the Egyptians; and
it is probable that the icosahedron and dodecahedron were added
by the Greeks. The cube may have originated by placing three
equal squares at a common vertex, so as tg form a trihedral angle.
Two such sets can be placed so that the free edges are brought
into coincidence while the vertices are kept distinct. This
solid has therefore 6 faces, 8 vertices and 12 edges. The equi-
lateral triangle is the basis of the tetrahedron, octahedron and
icosahedron.! If three equilateral triangles be placed at a
common vertex with their covertical sides coincident in pairs,
it is seen that the base is an equal equilateral triangle; hence four
equal equilateral triangles enclose a space. This solid has 4
faces, 4 vertices and 6 edges. In a similar manner, four covertical
equilateral triangles stand on a square base. Two such sets placed
base to base form the octahedron, which consequently has 8
faces, 6 vertices and 12 edges. Five equilateral triangles coverti-
cally placed would stand on a pentagonal base, and it was found
that, by forming several sets of such pyramids, a solid could be
obtained which had 2o triangular faces, which met in pairs to
form 30 edges, and in fives to form 12 vertices.  This is the
icosahedron. That the triangle could give rise to no other solid
followed from the fact that six covertically placed triangles formed
a plane. The pentagon is the basis of the dodecahedron. Three
pentagons may be placed at a common vertex to form a solid
angle, and by forming several such sets and placing them in
juxtaposition a solid is obtained having 12z pentagonal faces,
30 edges, and 20 vertices.

These solids played an important part in the geometry of the
Pythagoreans, and in their cosmology symbolized the five ele-
ments: fire (tetrahedron), air (octahedron), water (icosahedron),
earth (cube), universe or ether (dodecahedron). They  were
also discussed by the Platonists, so much so that they became
known as the * Platonic solids.” Euclid discusses them in the
thirteenth book of his Elements, where he proves that no more
regular bodies are possible, and shows how to inscribe them in a
sphere. This latter problem received the attention of the
Arabian astronomer Abul Wefa (1oth century A.n.), who solved
it with a single opening of the compasses.

Mensuration of the Platonic Solids.—The mensuration of the regular
polyhedra is readily investigated by the methods of elementary
geometry, the property that these solids may be inscribed in and
circumscribed to concentric spheres being especially useful.

If F be the number of faces, n the number of edges per face, m
the number of faces per vertex, and / the length of an edge, and if
we denote the angle between two adjacent faces by I, the area by A,
the volume by V, the radius of the circum-sphere by R, and of the
in-sphere by 7, the following general formulae hold, a being written

for 2x/n, and B for 2x/m:—
tan 31 =cos 8/(sin® a —cos? 8)3.

Sin 41 =cos B/sin a;
A=1PnF cot a. .
V=4rA=4n F tan }I cot® a
=;‘Il‘n F cot? a cos B/(sin? a—cos® 8)3. -
R=4/ tan {I tan B=14/ sin B/(sin® a—cos* B)i.
r=4I tan 31 cot a=4I cot a cos §/(sin* a —cos? S)}.
1 In the language of Proclus, the commentator: * The et}uilateral
triangle is the proximate cause of the three elements,  fire,/ “air* and
‘ water ’; but the square is annexed to the ‘earth.”” -~ I
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POLYHEDRON

The following Table gives the values of A, V, R, r for the five Polyhedra:—

A. Volume Radius of Circum-sphere. Radius of In-sphere.
Area. V. R. r.
Tetrahedron . P3 Bl6y2
(1-7321 B) (o-11785 13) 1. v6/4 $.V6[12
Cube 6R B3 I.N3/2 il
Octahedron | I By
(3.4642P) iraem IN2 IN6
Dodecahedron .. . o] BasY(a+42vs) B.5v{(47+21v 5)/40
(520-64578 3 5 ({7-663119 l§) 4ol LAV{(5+3V5)/2} }.¥{(z0+11V5)/40}
Icosahed B.sv 1.5V {(7+3V5)/2
cossecron (8-66(5)5 ?’) {(2(-(1781639 1§))/ } LV{(5+V5)/2) LiV{(7+3V5)/6)

Kepler- Poinsot Polyhedra.—These solids have all their faces
equal regular polygons, and the angles at the vertices all equal.
They bear a relation to the Platonic solids similar to the
relation of “star polygons” to ordinary regular polygons,
inasmuch as the centre is multiply enclosed in the former
and singly in the latter. Four such solids exist: (1) small
stellated dodecahedron; (2) great dodecahedron; (3) great
stellated dodecahedron; (4) great icosahedron. Louis Poinsot
discussed. these solids in his memoir, “ Sur les polygones et les
polyédres > (Journ. Ecole poly. [iv.] 1810), three of them having
been previously considered by Kepler. They were afterwards

treated by A. L. Cauchy (Journ. Ecole poly. [ix.] 1813), who

showed that they were derived from the Platonic solids, and
that no more than four were possible. A. Cayley treated
them in several papers (e.g. Pkil. Mag., 1859, 17, p. 123 seq.),
considering them by means of their projections on the
circumscribing sphere and not, as Cauchy, in solido.

The small stellated dodecahedron is formed by stellating the Platonic
dodecahedron (by * stellating " is meant developing the faces con-
- tiguous to ?mipeaﬁed base so as to form a regular pyramid). It has
12 pentagonal faces, and 30 edges, which intersect in fives to form 12
vertices. Each vertex is singly enclosed by the five faces; the
centre of each face is doublgl enclosed by the succession of faces about
the face; and the centre o
The great ron is determined by the intersections of the
twelve planes which intersect the Platonic icosahedron in five of its
edges; or each face has the same boundaries as the basal sides
of five covertical faces of the icosahedron. It is the reciprocal
(see below) of the small stellated dodecahedron. Each wvertex
is doubly enclosed by the succession of covertical faces, while the
centre ot the solid is triply enclosed by the faces. The great stellated
dodecahedron is formed by stellating the faces of a great dodecahe-
dron. It has 12 faces, which meet in 30 edges; these intersect in
threes to form 20 vertices. Each vertex is singly enclosed by the
succession of faces about it; and the centre of the solid is quadruply
enc by the faces. gread icosahedron is the reciprocal of
the great stellated dodecahedron. Each of the twenty. triangular
faces subtend at the centre the same angle as is subtended by four
whole and six half faces of the Platonic icosahedron; in other words,
the solid is determined b s
through the vertices of the three faces conﬁguous to any face of
la) Plaltlto;ﬁc icosahedron. The ceatre of the solid is septuply enclosed
y the faces. .
A connexion between the number of faces, vertices and edges of
regular polyhedra was discovered by Euler, and the result, which
assumes the form E +2!=F 4V, ‘where E, F, V are the number
of edges, faces and vertices, is known as Euler’s theorem on poly-
hedra. This formula only holds for the Platonic solids. Poinsot

gave the formula E 42k = ¢V 4+ F, in which k is the number of.

times the projections of the faces from the centre on to the surface
of the circumscribing sphere make up the spherical surface, the area
of a stellated face being reckoned once, and ¢ is the ratio “ anglesata
vertex /2x"' as projected on the sphere, E, V, F being the same as
before. - Cayley gave the formula E + 2D = ¢V 4 ¢'F, where
e, E, V, F are the same as before, D is the same as Poinsot’s ¥ with
the distinction that the area of a stellated face is reckoned as the sum
of the triangles having their vertices at the centre of the face and
standing on the sides, and ¢’ is the ratio: *‘ the angles subtended at
the centre of a face by its sides /2x.”

* The following table gives these comstants for the lar poly-
hedra; n denotes the number of sides to a face, #; the number of faces
to a vertex:—

the solid is doubly enclosed by the faces.

the twenty planes which can be drawn-

FI{VI|E|n |nile | |D|k
Tetrahedron. . . . . .| 4] 4} 6]3]|3|1]x]1]1
Cube . . . . . . . 6] 8liz|l4]a3jr]1]1]1
Octahedron . .. . | 816|123 ]4]rjr|1]1
Dodecahedron . . . . .|12]|20]|30]s5 |31 |x]1]1
Icosahedron . 20(12|30)3tls]r]1]1]rx
Small stellated dodecahedron .|12|12|30]5 |51 ]|2]|3]2
Great dodecahedron . . .J12|12|30{5]|5|2]1|3]|3
Great stellated dodecahedron .[12{20|30|5 (3|1 |2 |74
Great icosahedron . . .|20|12|30|3(5|211}7]|7

Archimedean Solids.—These solids are characterized by
having all their angles equal and all their faces regular
polygons, which are not all of the same species. Thirteen
such solids exist.

1. The truncated tetrahedron is formed by truncating the vertices
of a regular tetrahedron so as to leave the original faces hexagons.
(By the truncation of a vertex or edge we mean the cutting away of
the vertex or edge by a plane making equal angles with all the faces
composing the vertex or with the two faces forming the edge.) It
is bounded by 4 triangular and 4 hexagonal faces; there are 18 edges,
and 12 vertices, at each of which two hexagons and one triangle are
covertical.

2. The cuboctahedron is a tesserescae-decahedron (Gr. recoapes-xal-
Sexa, fourteen) formed by truncating the vertices of a cube so asto
leave the original faces squares. It is enclosed by 6 square and
8 triangular faces, the latter belonging to a coaxial octahedron. It
is a common crystal form.

gbcT he trunmcated cube is formed in the same manner as the
cuboctahedron, but the truncation is only carried far enough to
leave "the oriiinal faces octagons. It has 6 octagonal faces
(belonging to the original cube), and 8 triangular ones (belonging to
the coaxial octahedron).

4. The truncated octahedron is formed by truncating the vertices
of an octahedron so as to leave the original faces hexagons; con-
sequently it is bounded by 8 hexagonal and 6 square faces.

5, 6. Rhombicuboctahedra.—Two Archimedean solids of 26
faces are derived from the coaxial cube, octahedron and semi-
reﬁl:r (rhombic) dodecahedron (see below). The * small rhombi-
cuboctahedron " is bounded by 12 g:gtagonal, 8 triangular and
6 square faces; the *‘ great rhombicuboctahedra "’ by 12 decagonal,
8 triangular and 6 square faces.

7. The icosidodecahedron or dyocaetriacontahedron (Gr. évo-xal-
Tpibxorra, thirty-two), is a 32-faced solid, formed by truncating the
vertices of an icosahedron o that the original faces become triangles.
It is enclosed by 20 triangular faces belonging to the original icosa-
gedron. and 12 pentagonal faces belonging to the coaxial dodecahe-

ron. :

8. The truncated icosahedron is formed similarly to the icosidode-
cahedron, but the truncation is only carried far encugh to leave the
original faces hexagons. It is therefore enclosed by 20 hexagonal
faces belonging to the icosahedron, and 12 pentagonal faces belonging
to the coaxial dodecahedron.

9. The truncated dodecahedron is formed by truncating the vertices
of a dodecahedron parallel to the faces of the coaxial icosahedron
so as to leave the former de(;aagons. It is enclosed by 20 triangular
f:ﬁ&s belonging to the icosahedron and 12 decagons belonging to the

ron.

10. The snub cube is a 38-faced solid having at each corner 4 tri-
angles and 1 square; 6 faces belong to a cube, 8 to the'coaxial
octahedron, and the remaining 24 to no regular solid. N

11, 12. The rhombicosmdecazad' ra.—Two 62-faced solids are
derived from the dodecahedron, icosahedron and the semi-regular
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triacontahedron. In the * small rhombicosidodecahedron ™ there
are 12 pentagonal faces belonging to the dodecahedron, 20 triangular
faces belonging to the ic ron and 30 square faces belonging
to the triacontahedron. In the * great rhombicosidodecahedron

the dodecahedral faces are decagons, the icosahedral hexagons
and the triacontahedral squares; this solid is sometimes called the

‘ truncated icosidodecahedron.”
-faced solid having 4 triangles

13. The snub dodecahedron is a
and a pentagon at each corner. e pentaions belong to a dodeca-
e remaining 60 triangles

hedron, and 20 triangles to an icosahedron; t
belong to no regular solid.

Semi-regular Polykedra.—Although this term is frequently
given to the Archimedean solids, yet it is a convenient de-
notation for solids which have all their angles, faces, and edges
equal, the faces nof being regular polygons. Two such solids
exist: (1) the rhombic dedecahedron,” formed by trun-
cating the edges of a cube, is bounded by 12 equal rhombs; it
is a common crystal form (see CRYSTALLOGRAPHY); and (2) the
‘“ semi-regular triacontahedron,” which is enclosed by 30 equal
rhombs. .

The interrelations of the polyhedra enumerated above are con-
?%emal;};' elucidated by the iixtmuction of th(:i folLowin te;:l;_.:
1 espondence. Two polyhedra correspond when i
vectores from their centres to the mid-point of the edges, centre of
the faces, and to the vertices, can be brought into coincidence. (2)
Reciprocal. Two polyhedra are reciprocal when the faces and ver-
tices of one correspond to the vertices and faces of the other. (3)
Summital or facial. A polyhedron (A) is said to be the summital
or facial holohedron of another (B) when the faces or vertices of A
correspond to the edges of B, and the vertices or faces of A corre-
spond to the vertices and faces together of B. o§4) Hemihedral.
A Jolyhedmn is said to be the hemihedral form of another poly-
hedron when its faces correspond to the alternate faces of the latter
or holohedral form; consequently a hemihedral form has half the
numil;ler_ of faces of the holoh“edral f‘:mn. l-lol:lu::lgnetira,(l:l forttl:ls aredof
special importance in crysta phy, to which article the reader
is referred for a fuller uplana’:g: of these and other modifications
of polyhedra (tetartohedral, enantiotropic, &c.). A .
B:oia readily seen that the tetrahedron is its own reciprocal, i.e.

it is self-reciprocal; the cube and octahedron, the dodecahedron and
icosahedron, the small stellated dodecahedron and great dodeca-
hedron, and the great stellated dodecahedron and great icosahedron
are examples of recip We may also note that of the Archime-
dean solids: the truncated tetrahedron, truncated cube, and. trun-
cated dodecahedron, are the reciprocals of the crystal forms triakis-
tetrahedron, triakisoctahedron and triakisicosahedron. Since the
tetrahedron is the hemihedral form of the octahedron, and the octa-
hedron and cube are reciprocal, we may term these two latter solids
* reciprocal holohedra ”” of the tetrahedron. Other examples of
recipracal holohedra are: the rhombic dodecahedron and cubocta-

hedron, with to the cube and octahedron; and the semi-
regular triacontahedron and icosidodecahedron, with rd to the
dodecahedron and icosahedron. As examples of facial holohedra

we may notice the small rhombicuboctahedron and rhombic dode-
cahedron, and the small rhombicosidodecahedron and the semi-
regular triacontahedron. The correspondence of the faces of poly-
hedra is also of importance, as 1‘1’1:3 be seen from the manner in which
one polyhedron may be deri from another. Thus the faces
of the cuboctahedron, the truncated cube, and truncated octahe-
dron, correspond; likewise with the truncated dodecahedron, trun-
cated icosahedron, and icosidodecahedron; and with the small and
great rhombicosidodecahedra.

The general theory of polyhedra properly belon,
analysis. ‘ The determination of the number of different polyhedra
of n faces, 1.e. n-hedrons, is reducible to.the problem: In how many
ways can multiplets, d.e. triplets, quadruplets, &c., be made with n
symbols, so that (1) every contiguous pair of symbols in one multiplet
are a contiguous pair in some other, the first and last of any mul-
tiplet being considered contiguous, and ﬁz) no three symbols in any
multiplet shall occur in any other. This problem is treated by
the Rev T. P. Kirkman in the Manchester Memoirs (1855, 1857~
1860) ; and in the Phil. Trans. (:237). .

See Max Briickner, Vielecke und Vielflache (1900); V. Eberhard,
Zur Morphologie der Polyeder (1891).

POLYMETHYLENES, in chemistry, cyclic compounds, the
simplest members of which are saturated hydrocarbons of
general formula C,Hj,, where # may be 1 to 9, and known as
tri-, tetra-, penta-, hexa-, and hepta-methylene, &c., or cyclo-
propane, -butane, -pentane, -hexane, -heptane, &c.:—

to combinatorial

CH, CH,-CH, CH,-CH, Hy-CH:
cul CH CH >CHa,&c.
e, chch '<C&{,-8H,, CHy-CH -
Cyclo-propane, -butane, -pentane, -hexane.

The unsaturated members of the series are named on the
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Geneva system in which the termination -ane is replaced by-ene,
-diene, -lriene, according to the number of double linkages in
the compound, the position of such double linkages being
shown by a numeral immediately following the suffix -ene;
for example I. is methyl-cyclo-hexadiene—1. 3. An alterna-
tive method employs A. v. Baeyer's symbol A. Thus
A 2-4 indicates the presence of two double bonds in
the molecule situated immediately after the carbon atoms
2 and 4; for example II. is A 2.4 dihydrophthalic acid.

a | oy,
CcH:CZ ~ NCH(g),(1)HOC-CH : )
(CHACL g, CH@OWHOCCHL L ™ 7 CHG)
(6)l (5) () - (5)

As to the stability of these compounds, most trimethylene
derivatives are comparatively unstable, the ring being broken
fairly readily; the tetramethylene derivatives are rather more
stable and the penta- and hexa-methylene compounds are very
stable, showing little tendency to form open chain compounds
under ordinary conditions (see CHEMISTRY: Organic).
Isomerism.—No isomerism can occur in the monosubstitution
derivatives but ordinary position isomerism exists in the di-
and poly-substitution compounds. Stereo-isomerism may
occur: the simplest examples are the dibasic acids, where a cis-
(maleinoid) form and a #rans- (fumaroid) form have been ob-
served. These isomers may frequently be distinguished by
the facts that the cis-acids yield anhydrides more readily than
the lrans-acids, and are generally converted into the irans-acids
on heating with hydrochloric acid. O. Aschan (Ber., 1902, 35,
P- 3380) depicts these cases by representing the plane of the
carbon atoms of the ring as a straight line and denoting the
substituted hydrogen atoms by the letters X, YV, Z. Thus for
dicarboxylic acids (CO,H =X) the possibilities are represented by
X X

(cis), Xy (trans), g~ (1),

The #rans compound is perfectly asymmetric and so its mirror
image (I) should exist, and, as all the frams compounds syn-
thetically prepared are optically inactive, they are presumably
racemic compounds (see O. Aschan, Ckemie der alicyklisches
Verbindungen, p. 346 seq.).

General Methods of Formation.—Hydrocarbons may be ob-
tained from the dihalogen paraffins by the action of sodium or
zinc dust, provided that the halogen atoms are not attached
to the same or to adjacent carbon atoms (A. Freund, Monats.,
1882, 3, p. 625; W. H. Perkin, jun., Journ. Chem. Soc., 1888, 53,
p. 213):—

Hy. Gy B +2Na =2NaBe-+ G GHY

by the action of hydriodic acid and phosphorus or of phos-
phonium iodide on benzene hydrocarbons (F. Wreden, A#nn.,
1877, 187, p. 153; A. v. Baeyer, ibid., 1870, 155, p. 266), ben-
zene giving methylpentamethylene; by passing the vapour of
benzene hydrocarbons over finely divided nickel at 180-250° C.
(P. Sabatier and J. B. Senderens, Comples rendus, 1901, 132, p-
210 seq.); and from hydrazines of the type CaHz,NH-NH,
by oxidation with alkaline potassium ferricyanide (N. Kijner,
Journ. prak. Chem., 1901, 64, p. 113). Unsaturated hydro-
carbons of the series may be prepared from the corre-
sponding alcohols by the elimination of a molecule of water,
using either the xanthogenic ester method of L. Tschugaeff
(Ber. 1899, 32, P. 3332): CaHam1ONa—C,Ha_,0-CS-SNa(R)
—>CaHano+COS+R-SH; or simply by dehydrating with
anhydrous oxalic acid (N. Zelinsky, Ber., 1901, 34, P. 3249);
and by eliminating the halogen acid from mono- or di-halogen
polymethylene compounds by heating them with quinoline.

Alcohols are obtained from the corresponding halogen com-
pounds by the action of moist silver oxide, or by warming them
with silver acetate and acetic acid; by the reduction of ketones
with metallic sodium; by passing the vapours of monohydric
phenols and hydrogen over finely divided nickel (P. Sabatier and
J. B. Senderens, loc. cit.); by the reduction of cyclic esters with
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sodium and alcohol (L. Bouveault and G.'Blanc, Comptes rendus,
1903, 136, p. 1676; 137, p. 60); and by the addition of the
clements of water to the unsaturated cyclic hydrocarbons on
boiling with dilute acids.

Aldehydes and Ketones—The aldehydes are prepared in the
usual manner from primary alcohols and acids. The ketones
are obtained by the dry distillation of the calcium salts of di-
.basic saturated aliphatic acids (J. Wislicenus, An#n., 1893, 275,
p. 309): [CHa'CHy COs}sCa—[CH,'CH,]:CO; by the action of
sodium on the esters of acids of the adipic and pimelic acid
series (W. Dieckmann, Ber., 1894, 27, Pp. 103, 2475):—

CHy-CH,-CHyCOR_ CH,-CH,-CH,;
CH,;-CH,;-COsR CH;-CH,C-O
by the action of sodium ethylate on é-ketonic acids (D. Vor-
ldnder, Ber., 1895, 28, p. 2348):—

CH,-CH. H,-CH
e Y NCoH— CH< " >0
0-CH, Q-CH,
from sodio-malonic ester and af-unsaturated ketones or ketonic
esters:—
CH, —— CO
(ROC):CH3+Ph-CH :CH-CO-CH.—)PhCH<C CH;
H(CO,R)-C
from aceto-acetic ester and esters of af-unsaturated acids,
followed by elimination of the carboxyl group:—

/CH,-CR'
CH,-CO-CH,:CO;R-}-R’,C:CH-CQR—)CO\CH co '>CHCO;R;
-

by the condensation of two molecules of aceto-acetic ester with
aldehydes followed by saponification (E. Knoevenagel, Ann.,
1894, 281, p. 25; 1896, 288, p. 321; Ber., 1904, 37, p- 4461):—

CH,-CHR'\
2CHyCO-CHy COR+OHC-R'—CHy-C{ >Chy;
\CH-—CO
from 1-5-diketones which contain a methyl group next the
keto-group (W. Kerp, Ann., 1896, 290, p. 123):—

Ha-C(CH
3CH,CO-CHi—(CH),C ¢ ')>CH;
y —CO

by the condensation of succinic acid with sodium ethylate, fol-
lowed by saponification and elimination of carbon dioxide:—

CH,-.CHyCO

2GH(CO:H) ™CO- CH, CH, *
and from the condensation of ethyl oxalate with esters of other
dibasic acids in presence of sodium ethylate (W. Dieckmann,

Ber., 1897, 30, p. 1470; 1899, 32, P. 1933)—
CO:R COOCH,\
CH,.

COR
chir *€ ’<CO;R_) Lo.cny”

Acids may be prepared by the action of dihalogen paraffins on
sodio-malonic ester, or sodio-aceto-acetic ester (W. H. Perkin,
jun., Journ. Chem. Soc., 1888, 53, p. 104) :—

CsH Bry+2NaCH(COsR)2—>(CH3)sC(COsR )2+ CH;3(COsR);
ethyl butane tetracarboxylate is also formed which may be
converted into a tetramethylene carboxylic ester by the action
of bromine on its disodium derivative (W. H. Perkin and
Sinclair, ibid., 1829, 61, p. 36). The esters of the acids may
also be obtained by condensing sodio-malonic ester with
a-halogen derivatives of unsaturated acids:—

H-CO.R

CH,-CH: CBr-CO;R+NaCH(CO.R),-—uCH.-CH<z| .
. (CO:R),

by the action of diazomethane or diazoacetic ester on the esters
of unsaturated acids, the pyrazoline carboxylic esters so formed
losing nitrogen when heated and yielding acids of the cyclo-
propane series (E.. Buchner, Ber., 1890, 23, p. 703; Ann., 1895,
284, p. 212; H. v. Pechmann, Ber., 1894, 27, p. 1891):—
CH-CO:R  N:N-CH.COR CHCO,R
CHaN.+ & — 'é l!l — H,C ;
CH-CO;R H,C—CH-CO:R HCO,R
and by the Grignard reaction (S. Malmgren, Ber., 1903, 36, pp.
668, 2622; N. Zelinsky, ibid., 1902, 35, p. 2687). - o
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Cyclo-propane Group.
Trimethylene, CsH,, obtained by A. Freund (Monats., 1882, 3,
p. 62?3) by heating trimethylene bromide with sodium, isa which

may be liquefied, the liquid boiling at —35° C. 349 mm.). It dis-
solves gradually in concentrated sulphuric acid, formincf propyl
sulphate. Hydriodic acid converts it into #-propyl iodide. It is

decomposed by chlorine in the presence of sunligﬁt, with explosive
violence. It is stable to cold potassium permanganate.

Cyclg-fropane carboxylic acid, C;HrC&eH, is prepared by heatin;
the I.1—dicarboxylic acid; and by the hydrolysis of its nitrile, form
by heating y-chlorbutyro-nitrile with potash (L. Henry and P. Dalle,

hem. Centralblatt, 1901, 1, p. 1357; 1902, I, p. 913).. It is a colour-
less oil, moderately soluble in water.

The 1.1 dicarboxylic acid is prepared from ethylene dibromide and
sodio-malonic ester. The ring is split by sulphuric or hydrobromic
acids. The cis 1.2-cyclo-propane dicarboxylic acid is formed by elimi-
nating carbon dioxide from cycla-proga.ne tricarboxylic acid -1.2.3
(from eS-dibrompropionic ester and sodio-malonic ester). The
trans-acid is produced on heating pyrazolin-4.5-dicarboxylic ester,
or by the action of alcoholic potash on a-bromglutaric ester. It
does not yield an*anhydride.

Cyclo-busane Group.

Cyclo-butane, C,Hs, was obtained by R. Willstéitter (Ber., 1907,
0, p- 3979) by the reduction of cyclobutene by the Sabatier and
nderens method. It is a colourless liquid which boils at 11-12° C.,
and its vapour burns with a luminous flame. Reduction at 180~
2ooc;g' S ions aléo‘l?. T L e’ trimeth 1-cyclo-butyl
o- , CaHs, fo y distilling trimet utyl-
ammonium hydroxide, boils at 1.5~2.0° C. (see N. zlinsky, ibid.,
p. %44; G. Schweter, ibid., p. x603).
en sodio-malonic ester 1s condensed with trimethylene bromide
the chief product is ethyl pentane tetracarboxylate, tetramethylene
1.1-dicarboxylic ester being also formed, and from this the free
acid may be obtained on hydrolysis. It melts at 154-156° C.,
losing carbon dioxide and passing 1nto cyclo-butane carboxylic acid,
CH;CO,H. This basic acid yields a monobrom derivative which,
by the action of aqueous potash, gives the corresponding hydroxy-
cyclo-butane carboxylic acid, CsHs(OH)-COsH. Attempts to elimi-
nate water from this acid and so produce an unsaturated acid were
unsuccessful; on warming with sulphuric acid, carbon monoxide
}s eli;nainated and cyclo-butanone (keto-tetramethylene) is probably
ormed.

The truxillic acids, CisH1¢O4, which result by the hydrolytic split-
ting of truxilline, CysH4N:Os, are phenyl derivatives of cycz?lfutane.
Their constitu;iscgn was determim):d t’»lth. Liebell'mann g?ar.., 1888,
21, p. 2342; 1889, 22, p. 124 seq.). ey are polymers of cinnamic
acid, into which they readily pass on disnll)ﬁntion. The a-acid
on oxidation yields benzoic acid, whilst the B-acid yields benzil
in addition. The e-acid is diphenyl-2.4-cyclo-butane dicarboxylic
acid -1.3; and the g-acid diphenyl-3.4-cyclo-butane dicarboxylic
acid -1.2. By alkalis they are transformed into stereo-isomers,
the a-acid giving y-truxillic acid, and the g-acid &-truxillic acid.
The a-acid was mt:,hesi.ngizl;y Cdl‘il Riilber (Ber., ‘1)902, 355 p. 3:; I;
1904, 37, P- 2274), by oxidizing diphenyl-2.4-cyclo-butane-bismethy-
lene malonic acid (fron cinnamic aldehyde and malonic acid in tg'e
presence of quinoline) with potassium permanganate.

Cyclo-pentane Group.

Derivatives may be prepared in many cases by the breaking down
of the benzene ring when it contains an accumulation of negative
atome (T. Zincke, Ber., 1886-1894; A. Hantzsch, Ber., 1887, 20, E.
2&8)0; 1889, 22, p. 1238), this type of reaction being generally brought
about by the action of chlorine on phenols in the presence of alkalis
(see CHEMISTRY: Organic). A somewhat related example is seen in
the case of croconic acid, which is formed by the action of alkaline
oxidizing agents on hexa-oxybenzene:—

HO-(i-C (OH) : C(OH) HO-C-CO-CO HO.C'C>CO

—_ [} é-—) ]
HO-C-C(OH) : C(OH) HO-C-CO-CO HO-C.C
Hexa-oxybenzene. Rhodizonic acid. Croconic acid.

Cyclo-pentane, CsHy, is obtained from cyclo-pentanone by reducing
it to the corresponding secondary alcohol, converting this into the
iodo-compound, which is finally reduced to the hydrocarbon (J.
Wislicenus, 4Ann., 1893, 275, p. ?27). It is & colourless liquid which
boils at 50-51° C. Methyl-cyclo-pentane, C¢HyCH,, first obtained
by F. Wreden (4Ann., 1877, 187, p. 163) by the action of hydriodic
acid and red phosphorus on benzene, and considered to be hexahydro-
benzene, is obtained synthetically by the action of sodium on 1-
dibromhexane; and by the action of magnesium on acetylbuty
iodide &N. Zelinsky, Ber., 1902, 38, p. 2684). It is a liquid boiling
at 72° C. Nitric acid (sg. lgr 1-423 oxidizes it to succinic and acetic
acids. Cyclo-pentene, CsHs, a liquid obtained by the action -of
alcoholic petash on iodo-cyclo-pentane, boils at 45° C. Cyclo-
pentadiene, CsHs, is found in the first runninq}s from crude benzene
distillations. It is a liquid which boils at 41° C. It rapidly poly-
merizes to di-cyclo-pentadiene, The -CH,- group is very reactive
and behaves in a similar manner to the grouping -CO-CH,;:CO- in
open chain compounds, e.g. with aldehydes and ketones it gives the
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Jfulsenes, substdnces characterizéd by their Tntense orange-ted colouwr
! g ' « _ HC:CH i
. Thiele, Ber., 1900, 33, p. 669). Phenylfudven, »C:CHPh,
g . 900 33 ‘ HC:|CH>'

obtained from benzaldehyde apd cyclo-pentadiene, forms dark red
plates. Diphenylfuloen, trom benzoplienone and cyclo-pentadiene,
cr'{mﬁlizes in deep red prisms. Dimethylfuboen is an orange-
coloured oil which' okidizes -rapidly on exposure. Concentrated
sul ulricacid donwgsl-li;)ings: deep rr:daw by'ixed s [
[ o-pentanone, C:HZO, prepared pure by t istillation o
calcx):lcm‘adi e (J. Wislicenus, Anx., 1893, 27‘5, {) 312), is also ob-
tained by 'the action of sodium on the esters of pimelic acid; by the
distillation of calciutn succinate; and by hydrolysis of the cydo-
pentanone carboxylic acid, obtained by condensing adipic -and
oxalic esters'in the presence of sodium ethylaté. Reduction gives
cyclo-pesitanol, CsH;OH. :
" Crotonic acid (dioxy—cyclo-pentene-trione), CsHyOys, is formed when
triquinoyl is boiled with water, or by the oxidation of hexa-oxyben-
zene or dioxydiquinoy! in alkaline solution (T. Zincke, Ber., 1887;
20, p. 1267). It has the character of a quinone: On oxidation 1t
yields cyclo-pentane-pentanone (lesconic acid).
Derivatives of the cyclo-pentane
ing-down products of the terpenes ‘qa:;). - : - .
Campholactone, CoH,(0., is the one of trimethyl-2-2-3-cyclo-
ntanol-5-carboxylic acid-3. For an isomer, tsocamp. ne
the lactone of trimethyl-2-2-3-cyclo-pentanol-3-carboxylic acid-1)
see W. H. Perkin, jun., Proc. Ci Soc., 1903, 19, p. 61. Lauronolic
acid, C;H 40y, is trimethyl-2-2-3-cyclo-pentene-4-acid-1.  Isolauro-
nolic acsd, CoH140;, is trimethyl-2-2-3-cyclo-pentene-3-acid-4.
Campholic acid, CyoHyOs is tetramethyl-1-2-2¢3-cyclo-pentane
acid-3. Camphononic acid, C;H,0;, is trimethyl-2-2-3-cyclo-penta-
none-I-carboxylic acid-3. Campho?horonc, CH,(0, is methyl-2-
isobuty-lene-5-cyclo-pentanone-1I. sothujone, C,H O, is dim-
ethyl-1-2-isopropyl-3-cyclo-pentene-1-one-5. (F. W. S8emmler, Ber.,
1900, 33, p- 275.)
L. Bouveault and G. Blanc (Comptes rendus, 1903, 136, p. 1460),
grepared hydrocarbons of the cyclo-pentane series from cyclo-
exane compounds by the exhaustive methylation process of A. W.
Hofmann (see PYRIDINE). For phenyl derivatives of the cyclo-
pentane goup see F. R. Japp, Jour. Chem. Soc., 1897, 71, pp. 139,
143; H. Stobbe, 4nn., 1901, 314, p. 111; 315, p. 219 seq.; 1903,
326, p. 347-

R Cyclo-hexane Group.
Hydrocarbons.—Cyclo-hexane, or hexahydro benzene, C¢Hu, is
obtained by the action of sodium on a boiling alcoholic solution of
1-6-dibromhexane, and by passing the vapour of benzene, mixed
with hy n, over finely divided nickel. It isa liquid with an odour
like that of benzene. It boils at 80-81° C. Nitric acid oxidizes it to
adipic acid. When heated with bromine in a séaled tube for some

days at 150-200° C., it yields I.zs-gg—tetmbrombemne (N. Zelinsky,
Ber., 1901, 34, 3803}'. It is le towards halogens at ordinary
temperature. enzene hexachloride, CoHoCls, is formed by the

action of chlorine on benzene in sunlight. By recrystallization
from hot benzene, the a form is obtained in large prisms which melt
at 157° C., and at their boiling-point decompose into hydrochloric
acid and trichlorbenzene. e B form results by chlorinating
boiling benzene in sunlight, and may be separated from the a varieg
by distillation in a current of steam. It sublimes at about 310° C.
Similar varieties of benzene hexabromide are known.

Hexahydrocymene (methyl-1-isopropyl-4-cyclo-hexane), CiHyg, is
important since it is the parent substance of many terpenes (g.v.).
It 1s obtained by the reduction of 1-4 dibrommenthane with sogium
(J. de Montgolfier, Ann. chim. ghys., 1880 [s], 19, p. 158), or of
cymene, limonene, &c., by Sabatier and Senderens's method.
It is a colourless liquid which boils at 180° C.

Cyclo-hexene (tetrahydrobenzene), C4H,o, was obtained by A. v.
Baeyer by removing the elements of hydriodic acid from iodo-
cyclo-hexane on boiling it with quinoline, * It is a liquid which boils
at 82° C. Hypochlorous acid converts it into 2-chlor-cyclo-hexanol-1,
whilst potassium perman te oxidizes it to cyclc-hexandi-ol.

Cyclo-hexadiene (dihydrobenzene), C4Hy.—Two isomers are pos-
sible, namely cyclo-hexadiene-1-3 and cyclo-hexadiene-1-4. A. v.
Baeyer obtained what was probably a mixture of the two by
heating 1-4 dibrom-cyclo-hexane with quinoline. C. Harries (dnn.,
1?03, 328, p. 88) obtained them tolerably pure by the dry distillation
of the phosphates of 1-3-diamino and 1-4-diamino-cyclo-hexane.
The 1:3 compound boils at 81-82° C. and on oxidation yields succinic
and oxalic acids. The 1-4 compound also boils at 81-82° C. and on
oxidation gives succinic and malonic acids. ‘

Alcohols—Cyclo-hexanol, CeH,1OH, is produced by the reduction
of the corresponding ketone, or of the iodhydrin of quinite. Nitric
acid oxidizes it to adipic acid, and chromic acid to cyclo-hexanone.
Quinite (cyclo-hexanediol-1+4) is prepared by reducing the correspond-
ing ketone with sodium amalgam, cis-, and frans-modifications
being obtained which may be separated by their acetyl derivatives.
Phloroglucite _(cydo-hexane-tnol-l-:l,-i) is obtained by reducing an

ueous solution of phloroglucin with sodium (W. VV?slioenus, er.,
I1‘34;44, 27, p. 357)- cite (cyclo-hexane-pentol-1-2-3-4-5), isolated
from acomns in 1849 by H. Braconnot (dnn. chkim. phys. (3], 27,

up are met with in the break-

| stereo-isomeric forms (cfs- and trans

3

g. 392), crystallizes in‘mldutlee&hfzﬁmhich melt at 234° C. Whea

in vacuo to 240° C.lit yisldd hydroquinone, quinone and
grogalloh It is dextro-rotatory..: A .laevoform occurs in the
x m&f Gymmema sylvasire ' (F..B. Power, Journ. Ckem. Soc., 1904,
S, Pi 624).. -

. Inosite (cyclo-hexane-hexol), C ¥ (OH)¢.—The inactive form occurs
in the mustles of the heart and in other parts of the human body.
Thed-formisfound asa methyl dther in pinite (from the juice of Pénxs
lombertina, andof 'caoutichouc from . Mdieza roritina of ),
from which it may be obtained by heating with hydriodic acid.
The iform is also found as a methyl ether in.quezrachit& By
mixing the d- and i forms, a racemic variety melting at 253° C. is
obtained. A dimethyl ether of inacfive inceite is damponite which
occurs in caoutchouc from Gabon. S DR

Ketones.—Cyclo-hexanone, CeHy0, is obtained by the distillation
of calcium pimelate, and by the electrolytic reduction of pbenal,
using an alternating current. It is a colourless liquid, possessing
a. peslpermint odour and boiling at 155° C. Nitric acid oxidizes. it
to adipic acid. It condenses under the influence'of sulphuric.acid
to form dodecahydrotriphenylene, Cistlse, and a mixture of ketones
(C. Mannul, Ber., 1907, 40, P. 15&?. Methyl-1-cyclo-hexanone-3,
CHs- GO, is prepared by the hydrolysis of pulegone. It is:am:
optically active liquid which boils at 168-169° C, mologues of
menthone may be obtained from the ketese by successive treatiment
with sodium amide and alkyl halides. (A, Haller, Comptes resdms,
1905, 140, p. 127). On oxidation with nitric acid (.S; gr. 1-4) at
60-70° C., a mixture of —and— -methyl adipic acids is obtained
(W. Markownikoff, An#n., 1905, mp. 299). . It can be transformed
into the isomeric methyl-1-cyclo-pavanane-2 (Q. Wallach, Ann.; 1904,
329, - ;168). For ms{hﬂl-x;cyeb-hmmoq. obtained by distilling
y-methyl pimelate with lime, see Q. Wallach, Ber., 1906, 39,
p- 1492. . - o

Cyclo-hexane-dione-1-3 (dihydroresorcin), CesHgOs was obtained
b?r . Merling (Ann., 1894, 278, p. 28) -by reducing resorcin in hot
alcoholic solution with sodium amalgam. Cyclo-hexane-dione-3-4 ia
obtained by the hydrolysis of succino~succinic ester. - On reduction
it yields quinite. It combines with benzaldehyde, im the presence

of “hydrochloric acid, to form 2-bengyl-hydroquinone. Cyclar
hexane-irione-1-3-5 (phloroglucin) is obtained by the fusion of many
resins and of resorcin with caustic alkili. It may be prepared

synthetically by fusing its dicarboxylic ester (from malonic ester
and sodio malonic ester at 145° C.) with potash (C. W.' Moore,
Joutn. Chem. Soc., 1%4. 8s, p» 165). It crystallizes in prisms, which
melt at 218° C. With ferric chloride it gives a dack violet
coloration. It exhibits tautomerization, since in many of its
reactions it shows the properties of a hydroxylic substance.
Rhodizonic acid (dioxydiquinoyl), Ce¢H;O,, is probably the enolic
form of an oxypentaketo-cyclo-hexane. It is formed by the
reduction of triquinoyl by aqueous sulphurous acid, or in the form
of its potassium salt potassium hexa-oxybenzene with
alcohol (R. Nietzki, Ber., 1885, 18, p.p 513, 1838). . Triguin
(hexaketo-cyclo-hexane) C¢O¢-8H40, 18 formed on oxidizing rhodi-
zonic acid or hexa-oxybenzepe. Stannous chloride reduces it ta
hexa-oxybenzene, and when boiled with water it yields croconic
acid (dioxy-cydlo-pentene-trione).

Cyclo-hcxmomd s :I’Tm:i tgypi: of hetc:lnee x to be m:lt‘ed in_this
group, namely the an etones, depending upon the posttion
of the double linkage in the molecule,

, thus: .
CH,:CH CH-CH,
. \co HC co
! <CH,-CH,/ Hy-CHy”
(e8) ®Bv)

These two classes show characteristic differences in properties.
For example, on reduction with zinc and alcoholic Fotash, the o8
compounds give saturated ketones and also bi-molecular compounds,
the By being unaffected; the fh series react with hydroxylamine
in a normal manner, the of yield oxamino-oximes.

Methyl-1-cyclo-hexene-1-one-3, CH;-C¢HO, is obtained by condens-
ing sodium aceto-acetate with methylene iodide, the ester so formed
being then hydrolysed Isocamphorphorone, CyH,0, is trimethyl
1-6-6.-cyclo-hexene-1-one 6. Isocamphor, Cy,cH;eO, is methyl-1-
isopn:gyl-;;-cyda-hexene-t-one 6.

Acids.—Hexahydrobenzoic acid, C¢Hy-COsH, is obtained by the
reduction of benzoic acid, or by the condensation of 1-5 dibmr;l(gen—
tane with disodio-malonic ester. It crystallizes in small plates which
melt at 6;1,0-31° C. and boil at 23_12‘433° C. (J. C. Lumsden, Journ.
Chem. Soc., 1905, 87, p. 90). The sul hochloride of the acid on
reduction with tin and hydrochloric acid gives hexahydrothiophenol,
Ce¢HuSH, a colourless oil which boils at 158-160° C. (W. Borsche,
Ber., 1906, 39, p. ﬁz . 5

%m‘m‘c acid, C¢H,(OH),COH (tetra-ox(-cyclo-hexane ‘cal lic
acid), is found in coffee beans and in quinia bark. It crystallizes
in colourless prisms and is optically active. When heated to about
250° C. it is transformed into quinide, probably a lactone, which on
heating with baryta water gives an inactive quinic acid. ,

Hexah#raphthalic acids, C¢Ho(COsH)s (cyclo-hexanedicarboxylic
acids).—Three acids of this group are known, containing the Carb-
oxyl-groups in the 12, 1-3, and I-4 positions, and each exists in two

Sf’ The anhydride of the cfs-1-2°
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acid, obtained by heating the anhydride of the trans-acid, forms prisms
which melt at 192° C. heated with hydrochloric acid it passes
into the #rans-variety. The racemic ¢rans-acid is produced by the
reduction of the dihydrobromide of Attetrahydrophthalic acid or
AY® dihydrophthalic acid. It is ‘Sﬁlit into its active components

means of its quinine salt (A. Werner and H. E. , Ber.,
1899, 32, p. 3046). 0130, ic acids hexane-1-3-
dicarboxylic acids) are obtained by the action of methylene iodide on
disodio-pentane tetracarboxylic ester (W. H. Perkin, Journ. Chem.
Soc., 1891, 59, p. 798); by the action of trimethylene bromide on

d propane tetracarboxylic ester; and by the reduction of
isophthalic acid with sodium amalgam, the tetrahydro acids first
f being converted into hydrobromides and further reduced

orm

(A. v. Baeyer and V. Villiger, Ann., 1893, 276, p. 255). The cis-
and frans- ¥::ms can be separated bj' means of tgeir sodium salts.
The ¢rans-acid is a racemic compound, which on heating with acetyl
chloride gives the anhydride of the cis-acid.

Hexahydr ic acids (cyclo-hexane-1-4-dicarboxylic acids).
These acids are obtained by the reduction of the hydrobromides of
the di- and tetra-hydroterephthalic acids or by the action of ethylene
dibromide on disodio-butane tetracarboxylic acid. An important
derivative is succino-succinic acid, CeHyO3(COsH)s, or cyclo-hexane-
dione-2-5-dicarboxylic acid-1-4, which is obtained as its ester
by the action of sodium or sodium ethylate on succinic ester (H.
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withaceticanl;{dride. When boiled with caustic soda it isomerizes
to a mixture of the A*»* and A'* dihydrophthalic acids. The A¥¢
acid is obtained by boiling the dihydrobromide of the A** acid with
alcoholic potash or by continued boiling of the A!* acid with
caustic
The A% acid isformed when phthalic acid is reduced in the cold by
sodium amalgam or Ez heating the A4 and A acids with caustic
soda. The trans-modification ot A%® acid is produced when phthalic
acid is reduced by sodium amalgam in the presence of acetic acid.
When heated for some time with acetic anhydride it changes to the
cis-form. The trams-acid has been resolved by means of its
strychnine salts into two optically active isomerides, both of which
gily 93:89 8‘)to AY dihydrophthalic acid (A. Neville, Journ. Chem.
., 1906, 89, p. 1744).

Of the dihydroterepgthalic acids, the Al'$ acid is obtained by heat-
ing the dibromide of the A? tetrahydro acid with alcobolic potash. It
cannot be prepared by a direct reduction of terephthalic acid. On
warming with caustic soda it is converted into the A4 acid. Theal"*
acid is also obtained by the direct reduction of terephthalic acid.
It is the most stable of the dihydro acids. The A!*® acid is obtained
by boiling the cis- and trans-A?* acids with water, which are obtained
on reducing terephthalic acid with sodium amalgam in faintly alka-
line solution. he relationships existing between the wvarious
hydrophthalic acids may be shown as follows:—

ehling, Anm., 1844, 49, p. 192; F. 5 .
}{mwml’. A”ﬁ”" eledlz' a1, p. 30621 Sodium amalgam (kot) PHTHALIC ACD Sodium amalgam - acetic acid
t izes in needles or prisms, an
dissolves in alcohol to form a bright Sodium omalgam (cold)
blue fluorescent liquid, which on the J Sodim Alkali 436 DIEYDRO (TRANS.)
addition of ferric oride becomes A? and A¢ TETRANYDROG———————————— A 7% DIAYDRO \L Acstic ankydeide
cherry red. The acid on heating loses Heat - amalgam (hol) . A36 Dixyoao (cia.
CO, and gives cyclo-hexanedione-1-4. Hydrobromids with (as)
Tetrahydrobensosc acid (cyclo-hexene- At Tereasvoro alcobolic potash
1-carboxylic acid-1), C¢Hy-COgH. Three . %4 DmyDRO
structural isomers are possible. Hydrobromide Anhydride with
Alacid results on boiling the A? acid J ,"'""““‘”‘ acelic ankydride
with alkalis, or on eliminating hydro- HEXARYDRO
bromic acid from 1-brom-cyclo-hexane- Al4 DiayoRO
carboxylic acid-1. The A* acid is TEREPETHALIC ACID
formed on the reduction of benzoic acid X Sodiwm omalgam in
with sodium a . The A? acid is Sodium foinily alkeline solubien
obtained by eliminating the elements of 4 - Sodium
water from a;og-cgd&hemne-lurb- . Boil with s Dmrvoro omelsom
oxylic acid (W. H. Perkin, jun., Jours. & 1¢ Dmvorog- por |, Boil with water
Chem. Soc., 1904, 85, p- 431). Shikimic ‘ A1S DivoRo
acid (3-4-6-trioxy-Al-tetrahydrobenzoic ¢ Sodium amalgem poit | NaoH
acid) 1s found in the fruit of Illicium at N oAt
igiosum. On b:usiqn w&t(;l alkglia it I““mw_{_ ? I"WH"’:M
s para-oxybenzoic acid, and nas- . .
cent hydrogen reduces it to Iﬁ'dro- WT alcokolic potash l.. redsction
shikimicacid. Sedanolic acid, C1sHxOs, A vs Diarvono e imere B Br from
which is found along with sedanonic N dibromide
acid, C;3HyO,, in the higher boiling Cyclo-heptane Group.

fractions of celery oil, is8 an ortho-

oxyamyl- AS-tetrahydrobenzoic acid, sedanonic acid being ortho-.
vﬂ’ery -A‘otetraherobenzoic acid )(G. SCeiSamicli‘an agnéi rl;g:ilbeé' Ber.,
1897, 30, pPp. 492, 501, 3419 seq.). nolic a y decom-
pgges ?:tom:vater and its lactone sedanolid, C;sH,sOs, the odorous
constituent of celery oil.

Tetrakydrophthalic acids (cyclo - hexene dicarboxylic acids),
CeHs(COsH)s. Of the ortho-series four acids are known. The
! acid is obtained as its anhydride by heating the A! acid to
220° C,, or by distilling hydropyromellitic acid. Alkaline potassium
permanganate oxidizes it to adipic acid. The A? acid is formed
alogf with the At acid by reducin‘g phthalic acid with sodium
amalgam in bot solutions. The Afacid exists in c¢is- and (rans-
forms. The lrans-variety is produced by reducing phthalic acid,
and the cis-acid by reducing A*4 dihydrophthalic acid.

In the meta-series, four acids are also known. The A? acid is formed
along with the A (cis) acid by reducing isophthalic acid. The
trans A* acid is formed by heating the cis-acid with hydrochloric
acid under pressure. The A? acid is formed when the anhydride
of tetrahydro rimesic acid is distilled (W. H. Perkin, junr., Journ.
Chem. Soc., 1905, 87, . 293)- e

In the para-series, three acids are known, The Atacid is formed
by the direct reduction of terephthalic acid; by boiling the A*acid
with caustic soda ; and by the reduction (in the heat) of Al** dihydro-
terephthalic acid. The Atacid exists in ¢is- and trans- forms; these
are produced simultaneously in the reduction of A*® or Al*® dibydro-
terephthalic acids by sodium amalgam. . )

ere are five possible dihydr ic acids. One was obtained

in the form of its amide by the reduction of benzamide in alkaline

solution with sodium amalgam (A. Hutchinson, Ber., 1891, 24,

. 177).. The A'* acid is obtained on oxidizing dihydrobenzalde-

Eyde with silver oxide or by the reduction of meta-trimethyl-
aminobenzoic acid (R. Willstitter, Ber., 1904, 37, p. 1859). :

Of the dihydrophthalic acids, five are known in the ortho-series,
two _of which are stereo-isomers of the cis- and trans-type, and a
similar number are known in the para-series. The Al* acid is
obtained as its anhydride by heating A?** dihydrophthalic anhydride

' su

Cyclo-heptane (suberane), C;Hy, obtained by the reduction of
suberyl iodide, is a liquid which boils at 117°°C. On treatment
with bromine in the e{,%sence of aluminium bromide it gives chiefl

tabromtoluene. en heated with hydriodic acid to 230° C.
it gives methylhexamethylene. On oxidation with nitric acid
(§r. . 1-4) it yields pimelic acid. Disuberyl, C;H,;-C;H,s, a thick
oily Ii u!i)d, bod ing at 290-291° C., is obtained by the reduction of

ryl bromide.
Cyclo-heptene, C;Hy, is obtained by the action of alcoholic potash
on suberyl 1odide; and from cyclo-heptane carboxylic acid, the amide
of which by the action of sodium hypobromite is conv into
? ¢:lo‘-;l\;el taanaminﬁ, which, in its tu;'n. é:s dlzsthl;pctively meth;(r:la}tied

. Willstdcter, Ber., 1901, 34, 131). clo-heptadiene 1-3, C;H,y;
is obtained from cyclo-heptene (\lﬁllstitte)r’:, loc. cit.). It is;:dentica.l_
with the hydrotropslidine, which results by the destructive methyla-
tion of tropane,

Euterpene (trimethyl-1-4-4-cyclo-heptadiene 1-5), C,oH,, is prepared
from dihydroeucarveol. By the action of hydrobromic acid (in
glacial acetic acid solution) and reduction of the resulting product
it yields 1-2-dimethyl-4-ethylbenzene (A. v. Baeyer, Ber., 1897, 30,
p. 2075). Cyclo-heptatriene (tropilidine), C;Hs, is formed on dis-
tilling tropine with baryta; and from cyclo-heptadiene by forming
its addition product with bromine and heating this with quinoline
to 150-160° C. (R. Willstatter, Joc. cit.). Chromic acid oxidizes it
to benzoic acid and benzaldehyde. ith bromine it forms a di-
bromide, which then heated to 110° C. decomposes into hydro-
bromic acid and benzyl bromide.

Cyclo-keptanol, CiH,,0H, is formed by the reduction of suberone,

and by the action of silver nitrite on the hydrochloride of cyclo-
is formed on the dis-

hexanamine (N. Demjanow, Centralblati, 1904, i. p. 1214).

. Cyclo-heptanone (suberone), C;HiQ,

tillation of suberic acid with lime, and from a-brom-cyclo-heptane
carboxylic acid by treatment with baryta and subsequent distilla-
tion over lead peroxide (R. Willstitter, Ber.. 1898, 31, 507).

. 2
It is a colourless liquid having a peppermint odour, ang boxli?
at 178-5-179-5° C. ~ Nitric acid oxidizes it to n-pimelic acid.
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Tropildne C:HpO\ i§ obtained in -smeall quanunce by tbedumllatlon
of a-methyltropine methyl hydroxide, and l:{ xsxs of g-
methyltropidine with dilute hydrochloric acid. It i lS an oily liquid,
with aa our resembling that'of benzaldehyde. Tt forms d: benzal
nd‘ ‘and . gives-an 'oyxmh lene derivative and amuot bo

dized to am abrd; reagtipns whi pmmtoxtbtmzo.keto
h‘ the grouping -CHy;/ EO- It. is, thus to be reg

cyclo- eptene-I1-one-7

Cyclo-he; tdne cafboxylu: ‘acid (suberanic “acid),” C-:HnCOsH is

asa

obtained: ‘retmcml; of - cydo-héptene-1-carbo; lee' acids

i i e A e ks s i LA b
ctign.. rotropilidine caxl c, ag um in al

solun%n ‘&( llstitter, Ber., 1898’,‘{31, 2504)." The correspo d&g f

oxyacid i5'qbtained by the hydtolys:s of the nitrile, whith i¢ form
by the addition of hydrocyunib acud I'.o buberone (A Sptegel Am,

1882, 911, p. 117).0 & el iy
iFour, -heptene. car qpmds are knpwn. C Iw lcne 1-
carbox{‘lw .acid-¥ is pre Ja'om oxysuberanic a Thxs acid
whien ‘heated with concentl‘a‘t hydiochloric acid " to wo—rso° 'C,
telds'd dhlbr-dcid, which M6watmlng wit‘l! alcotoNc potasti: is trans
rintothe cyda» / Qydlo-bepiene 2vanboxylic
cat?usfatmed bythenedctaoaofcda-he tatriene 2-4-6-carb-

e B
oxylic ac:gL On boxhng with' caustlc qoda it 1somenzes ta ghe
ng 1

-al
la-hepbgmene “edrboxylie” asidt; om,eo;u Al four 1wt
1 Aceording te F. Buchnet (Bw 1898 31, p: 2h42)»thcquy

CO

Hemtﬂd'as Howset 0 Lt .0 T TR
I . L BTN .. SN Wﬁ GF G e L
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£ .. - v I3 AENNA
d ASpast: 1 APAA, iAot 25808 !

’l’he a-acid (x-isophmylaceﬁb acid) 'is obteined’ by the' hydrolysis
% setdophe; tamﬂ e, formed by ¢ondensing' igpoacetic ¢stet
Wwith déhizéne, ‘t e~ res pseuddi lace'txc ester'being then left
It éontact with 'strong drhmonia for'a' ng tiine; 'B—{ ophenylacel'ﬂ:
acid is formed by strongly Hesting pseudophenylacetic ester’ in an
aft:free segled tibe anid hydrolysing 't nesultmg B-isopltienylacetic

es er.. -y-I:ophen tic atdd is obtained heating the '8 dnd'$
ab ds fdra lon, wi alcohbhc t'ash A Einhom, Ber.; 1804,
217, zsrs' , 1 Buchn , 31, p. '2249). " b-Bophenyl-

ifed’ ’by’ the iddmethylate 6i anhydio:

eﬂgo ine [ sl?vpte cau#ic §6dp (A. 'Bmhbm, Ber r893,'26
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wnsmutl eI' ine: (4in.): .lmmolcyblo-kémmw‘ ‘quberylamme)

& obtained reduttioh “of suberone’ oxinie oripy: the action of

uhh e dp thé aqﬁde of cyclbhepune'carboxyhc add

. i h LN C‘SQ‘Q’?WM ¢'01"~I gy et )

- Few inefn'be of ‘this grolip are crn, "By thé diutmtmad the |

¢alcium saft o Welaﬁ gc:d M. '‘Mayér (,By‘n ) 1893, 235, "pﬁofse;;)
et e tom Ty g °t~1§qcf R e

t' boils a and'is’ i tassiam

{kﬂm'aﬂ ig apypgredtiy 'cyclo-chtanone
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o
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P:mdobdlehmnc ‘(lnethyl granatque) 'CHI:NO, an a.Tkalond of
fpe pomegranate, is,a derivative of cydo-octane. ‘and resembles
h‘opme ui; that it contains a mtrqgen bridge hetwéen two carbon
8 t'is. an inactiye, base, . angd ﬁ:s Ketonic properties.

oxldauon it. yiclds methyl grars t; est¢r, which, by the exhaustive
methylation process 1s l¢_1Ionvert o homopiperylene dlcayboxyhc

HQ,C CH' ‘CO,H,. from which suberic
1 ¥) o) tam ‘wgp 1'edu<:tllonm el‘:l fegiuh lu\ alctolllolic
so utl means of ium amalgant’ it .yields met anatoline,
%qH KlCHs. this substance, ' omda?’tlon with c% gr potassium
permanganate. is cqnverted, ifito granatoline, CsH1sNO, which on
distillation ovcr zinc dust y;;ilc?s pypdim; eth lgrahatolme on
treatment with hydriodic ac phos; horus followed by
caustic pOtash. yields methyl granatmme, C,H w’hlci\ when heated
with hydriodi¢ acid and ph horus to 240 C.'is converted into
methy l?:anatamnm CaHyy. NC Fanatamne. CsHiNH. The
hydroch oride of 'the'latter base when stilled gver zinc dust yields
a-propyl pyndme By the electrolytic reduction of pseudopellet-
ierine,  N-methyl granatanine is obtained, and this by exhaustive
inethylation is, canverted into A‘des-dxmethyl granatanine. This
latter compound readily forms an iodmethylate, which on treatment
with silver oxxde ields the corresponding ammonium hydroxide.
The dmmonium hydroxide on distillation decomposes into trlmethy}
amme, water and c¢yclo-octadiene‘1-3."

- CHyCH—CH, 'CH,CH—CHy CHy-CH-GH,"
CH,NMe €O - THNMe CH, -CH,HO- VMegCHg -

wter,

- CHe'CH--CHy CHyCH—CH, CH.——CH—-—LH,
i Pmdopellenenne N-methyl
granatanine '

83
CHQ'CH'—CHQ CHy+— CH'*PCHg gﬂ: CH;.C,H
CH: NMe CH:'-CH:HO NMesCH:'-' Hs CH 1 -
ot 2 CHyCH=CH.-. GHaor! G.H=CH ~ faHs Gk CH ”"
MRS Ar‘dahmedxyl. TR T vr vy HM] Y

.....

(’chlo-om m?’ﬂu, ds gbove' prepared is a sti'ong-smelﬁng oil
;vtbxch (ﬂ‘eco;c&nm potassnhm nrangatiate solutxgn u{st&nm?eous

readily rerizes £0:a | ydo-omdlhnean ipolymer (Coblet)a
0:8 wusmuer Ber., 1995, 38, Pp..1975.-¥984 ; G, Ciamician and- 13

ilber, Ber., 1893, 26, p, 2750; A. Picc » 1992,,32, 1 p..260).
g-cyclp-o ia’dusngea 'ha.s' P been ;‘:u'epa,re‘ty‘“l }rom me y' g‘ranl:lt?mne
todmeth}flate '

+ Cyclo-odiane, C.H.. is dbtained' by the reductnon df the nHave
unsaturated .hydrocarbon by the Sahatler..ansl Senderena’s. mcthad
It is a liquid which boils at 1463; !,3.8 ., and,, ﬂ.
camphor oyr. On oxndatlon it yields subem: ac:d i si:htter.
Ber., 1907, 40, pp. 957). O. Doebner (Be., ‘Yooz,

2598 1903, 36/ p. 4318) obtained cormpolinds] whick' inh giuobab--
lity - dienes,.'by. the distillation:of B-minafladrylic
m’bw asxd, and, cinnameny} agrylic A WEh- anhxﬂrqus.few&a»
-Cyclo-monave Group! ., - voi. i
Ax:conﬂn ta N. Zeliosk (Ben. I Pl 80)
C’HuO, a liquld bmh ztg —97° 9?? :fmgi 3n ;it:zd.lmg se
acid 3‘{ ime, and om, tf is, by reductlon to thp correspo ndm
secondary alcoimdl convérs;bn of the latter into"the- wdxde an
subseguent reduction-of thié with. zmc,lcyclmnoﬁam; CyHui anliq‘aid‘
boilihg at'a70+1229 Qi isrobtainedss » - !y 7 sy s L
o POLYNBSIA, (Gr. woNbsy many;-and! wheds, ishind)) &' tem
siithetimestuséd to cover 'tHe Whole: of ‘the oceantt islamdyiin
the-déntral and western Pacific, Hut propetly- fot “the castern
bf the three' great divislobs df these slands. - The chief grdipe
thus fricliided are Hawail, the Bllice, Phoenix, Unioh, Manihiki
and"Marquesas grbu'ﬁs, $amaa shd Ténga, the:.Codk, Soctevy,
Tubuaf afid' Twametu grodpd, ‘and' 'many other ilesser vislands.
(See Patrric. Oceaw, dection /on Isiend; and separate nmdns
on thé'prificipabgroups, &c.): i 1 ™ -

The Polynesian Race.—For the ethnological problems oﬂared
by’ Polynesu ny thoroughly sdtisfactdry solutions have yet been
found. "By 'somi¢ - the térm'" Polyhesian has been'treated as'a
synbhyiiifor Mulayo-Polynedian, and! has been ‘inade to include
&ll'o thé botvr 1heed “of Mulay'siaﬂMeﬂﬂesn;' chwmh ‘atid
Polyhesii: = Linguistically; physic agzland ientally ' this view
4 miiteHabld. Whatever be thei ‘of the Polynesians, they
&ré not Malays, gholigh, themselvds of ‘mizéd blood; they have
probably certain racial elements in commdr writh * 'tHe JJasten,
whe dte urfdoibtedly: trybrids. - Phete #5:every-redson t0 'be-
Hewe tiat'‘the’ (Polyfiesiang''are’ ethnologically o far dldei vdee
‘thin-the Malays, who| bs they now. éxist; are a:comparatively
modéry people; and thus Friedrich 'Mitller'sand D. 6. Brinton’s
theory; that" they‘ﬂoﬂh '8 Branch of the Malays, fails.- Joseph
Deniker declares e ! Polynesihns a scparate“etlmic group of
the Trdo<Pacific aréa, and in this view he is followed by A. H.
‘Kehrie; - who “suggests that 'they are:a' branch of the Caucasic
Bk of ianking. v ‘peséibly ‘migrated 'in» the! Neoithic
‘period ‘from the Asiatit' mainfand! '‘Offhe nigtation itself no
oubt' is how felt, but 'the first entrance-of the Polyresfans ibve
the Pretfie’ must Have been an ‘everit-so rethote' that) neither by
teadition ‘ori sthiérwise catr it ‘be-evén: upproximatéiy fixed.
Thé journey of thése iCavcasians would naturdlly be in 'staghs.
‘Their earliest haltitig place.whs probably' the Malay Atcki-
pelago, 'where a few of their-kin linger fw the Mentawi Islinds
on’the west coast"of 'Sumatrd. Thence at #'date within historic
thites a lmgratlon eastward Yook place. The absence of 8an-
skrit roots in the Polymesian languages ap pea:ta 'to indicate that
this migtation was in pre-Sanskritic- times. Whether dnything
Hke @ definite date can'be fiie@ forrit may Welt be questioned.
Abraham Formahder! has, however; trith wreat 'probability,
traced back ‘the history of the Hawaitads to'the sth:cemury.
He has studied the folk-lore'of those islarids -exhaustivelyl, ‘@hd
frém this source ¢omes to-the: conclusion: thae' thiy. Rolynesiun
niigration from the Indian Archxpelagd may be approxitiately
assigned 16 ‘the close 'df the st or to the smd cewtury. ~The
traditions of ‘many df thé Pelynesian” peoples: tend to muke
Savail, the Jargest, of the Samoan Islands, itheir, ancestral home
in the East' Pacific, and linguistic.and. other, evidence goes ip
1 Ay Accotint of the Pobymesian Rede (1878),-ir 168, . .
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support ‘the ‘theory that the first Polynesian settlément in the
East Pacific was in Samoa, and that thence the vdrious branches
of the race made their way in all directions. Most likely Samoa
was the first group permanently occupied by them. Owing
to the admixture of the Polynesians with the Papuans in Fiji
some authorities have thought the first settlement was in
those islands, and that the settlers were eventually driven thence
by the Papuan occupiers. We can, however, account for the
presenice of Polynesian blood in Fiji in another way, viz. by the
intercourse that has been kept up between the people of Tonga
and Fiji. If the first resting-place of the Polynesians was in
that group, there is good reason to believe that Samoa was the
first permanent home of the race.

_ It used to be doubted whether these people could have gone
from the Indian archipelage so far eastward, because the pre-
vailing winds and currents are from the east. But it is now
well known that at times there are westerly winds in the region
over which they would have to travel, and that there would be no
insuperable difficulties in the way of such a voyage. The Poly-
nesians are invariably navigators. There is ample evidence
that in early times they were much better seamen than they
are at present. Indeed their skill in navigation has greatly
declined since they have become known to Europeans. They
used to conatruct decked vessels. capable of carrying ome or two
hundred persons, with water and stores sufficient for a voyage
of some weeks duration. These vessels were made of planks
well fitted and sewn together, the joints being caulked and
pitched.! It is only in recent times that the construction.of
such vessels has ceased. The people had a knowledge of
the stars, of the rising and setting of the constellations at
different seasons of the year; by this means they determined
the favourable season for making a voyage and directed their
course. .

The Polynesians were by no means a savage people when
they entered the Pacific. Indeed .their elaborate historical
legends show that they possessed a considerable amount of
civilization. ' Those who are familiar with these legends, and
have studied native manners and customs, see .nany unmis-
takable proofs that the Polynesians had, at their migration,
considerable knowledge and culture, and- that the race has
greatly deteriorated. .

The Polynesians are physically a very fine race. On som
islands they average 5 ft. 10 in. in height. De Quatrefages,
in a table giving the stature of different races of men,? puts the
natives of Samoa and Tonga as the tallest people in the world.
He gives 5 ft. 9-g2 in. as their average height. They are well

developed in proportion to their height. Their colour is a brown, '

lighter or darker generally according to the amount of their
exposure to the sun—being darker on some of the atolls where
the people spend much time in fishing, and among fishermen
on the volcanic islands, and lighter among women, chiefs and
others less exposed than the bulk of the people. Their hair
is dark brown or black; smooth and curly, very different from
the frizzly mop of the Papuan or the lank straight locks. of the
Malay. They have very little beard. Their features are gen-
erally fairly regular and often beautiful; eyes invariably black,
and in some persons oblique; jaws not projecting, except in a
few instances; lips of medium thickness; the noses are naturally
long, well shaped and arched, but many are artificially flat-

tened at the bridge in infancy. Their foreheads are fairly high, |.

but rather narrow. The young of both sexes are good-looking.
The men often have more regular features than the women.
Formerly the men paid more attention to personal appearance
than the women. Polynesians generally are of singularly
cleanly habits, love bathing, and have a taste for neatness and
order. Their clothing is simple: a loin cloth for the men and
for the women a girdle or petticoat of leaves. Sometimes
women cover the shoulders, and on great occasions the men
robe themselves in fgpe, bark-cloth. The men are usually

1 Coco-nut fibre and the gum which exudes from the bread-fruit
tree are generally used for * caulking " and * pitching " canoes.
2 The iluman'Spocias ¢International Scientific Series), pp. 57-60.
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tattooed'in elaborate designs from the navel to the thigh, and
often around mouth and eyes. ' . e

. As a race the Polynesians are somewhat apathetic. An
enervating climate and lavish natural resources incline them to
lead easy lives. On the more barren islands, and on those more
distant from the equator, they' show ‘more energy. Under
certain circumstances they become excitable, and manifest a
kind of care-for-nothing spirit. As savages they were strict
in their religious observances and religion came into almost
every action of life, and they have beén, in most instances, easily
led to accept Christianity. Their essential trait is their per-
ennial cheerfulness, and their fondness for dance and song and
every sort of amusement® They are shrewd, intelligent .and
possess much common sense. Where ‘they have from early
years enjoyed the advantages of a good education, Polynesian
youths have.proved themselves to possess intellectual powers
of no mean order. They are almost invariably fluent speakers;
with many of them oratory seems to be a natural gift; it is also
carefully cultivated. An orator will hold the interest of his
hearers for hours together at a political gathering, and ip his
speech he will bring in historical allusions and precedents, and
will make apt quotations from ancient legendsin a manner-which
would do credit to the best parliamentary oratofs. Many of
them are very brave, and think little of self-sacrifice for others
where daty or family honour is concerned. . :

Polynesian society is divided into the famiily and the-clan. Each
clan has a name which is usually borne by one of the oldest members,
who is the chief or head for tﬁe time being, This clan system no
doubt generally prevailed in easly times, and was the origin of the
principal chieftainships. But changes have been made in most of
the islands. In some the head of one clan has become king over
several. In many cases large clans have been divided into sections
under secondary heads, an ve even been subdivided.

As a rule near relations do not intermarry. In eome islands this
rule is rigidly adhered to. ere have been exceptions, however,
especially in the case of h;ﬁh chiefs; but usually great care is taken
to prevent the union of those within the prescnibed limits of con-
sanguinity. Children generally dwell with their kin on the father’s
side, but they have equal rights on the mother’s side, and sometimes
they take up their abode with their mother’s ily. The o::s
names used to express particular relationships are father
mother, son and daughter, brother and sister, ere 18 usually
no distinction between brothers (or sisters) and cousins,
children of brothers and sisters speak of each other as brothers and
sisters, and they call undles and aunts fathers and mothers. Above
the relationship of pareﬂ‘ts all are simply ancestors, no tepm being
used for grandfather which would not equally apply to any more
remote male ancestor. ‘In the same way there is no distinctive
term for grandchild. A man speaks of his grandchild as his son
or daughter, or simply as his child.¢ Polygamy was often practised,
especially bg chiefs, and also concubinage. . In'some places a widow
was taken by the brother of her deceased husband, or, failing the
brother, by some other relative of the deceased, as an additional wife.
Divorce was an easy matter, and of frequent occurrence; but, as a
rule, a divorced wife would not marry again without the consent of
her former husband. An adulterer was always liable to be killed
bﬁ' the aggrieved husband, or by some member of. his clan. If
the culgnt himself could not be reached, any member of the clan
was liable to suffer in his stead. In some islands female virtue was
highly regarded. Pethaps of all the groups Samoa stood highest
in this respect. There was a special ordeal through which a bride
passed to prove her virginity, and a proof of her immorality brought
disgrace upon all her relatives. But in other islands there was much
freedom in the, relations of the sexes. Owing to the almost promis-
cuous intercourse which prevailed among a portion of the race, in
some groups titles descended through the mother and not through
the father. 'In Hawali there was a peculiar system of marriage

 Wrestling and boxing, a kind of hockey and football, canoe and
foot races, walking-matches, swimming, archery, cockfighting,
fishing-matches and pigeon-catching are among their "pastimes.
Of indoor games they have a number, many being of a gamblin|
nature. uch time is spent, especially after the evening meal,
in asking riddles, in rhyming, &c. The recital of songs and myths
is a common amusement, and on special occasions there is dancing.
The night-dances were generally accompanied by much indecency
and immoraliﬁ'.

4 Dr Lewis H. Morgan, in Ancient Society, pp. 419-423, makes the
Polynesians to have distinctive terms for grandfather, grandmother,

randson and granddaughter. In this he is mistaken. It is evident

ﬁ-om his own lists that the Hawaiian Rupuna means simply an
ancestor. In like manner moopuna simply means a
of any generation after the first.

ant
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MWL". ) \with théls. i wivbs, aed -eisters -with .their
hus , possessing each other in common.”: - There also, especially
in the case of chiefs and chinftainedsps, brothers and sisters some+
times intermasried. . But these customs did not: prevail in other
groups, Iy is almost optiain that they did.not.prevail ie Hawait in
early times, but that they were the of that déterioration in the
race which their traditions and many of théir customs indicate.t
Women have always oecupied a relatively high- position: among
the Polynesians.-. In moat groups they bave great influence-and :are
treated with mauch, u;lgect. ;. In scme cases they.take, itary
titlea and hold high offices. - Ae. among their cangeiiers in. Mbda+
gasaar, 50 also in parta of Polynesia, there may bea quebn or a chief-
tainess in her own right ; and a woman ih high position will command
as much respect, and will exercise.as great atthotity, as a-man would
in the samp. position. . Everywhere infantigide prewaileds inisome
of the. ler islanda.it was regulated by law in.order to preveat
over- tion. It was alsp. a very .common practice to destroy
the foetus, but parents were hfféstionate towards their children:
The practice of adopting children wes, and still is, common. Often

thabmestlu?g?'ad ot from, without. 'fstg‘;n n:::l:ﬁ
k! ; 19 1on {rom; ) 2@ g
povalodarrg e o, ens e bl el T S
ent groupe of ‘1slands, 'Un some a. . portion y ‘18
tattooed than in; others.. - A youth was comsidered to be in his
mioerity. mntil he was; tattooed, and in former timés he would have
no je. of, ng watil he had, by submitting to this-procesa,
proved. wel}ntz‘?:‘a-m. Pyberty in the other sex was generally
marked by feasting, or some other demonstration, amwong' the female
friends,...!Old. age is generally honebwed.. Often an inferior chief
will give up bis. title to 2 younger man, yet he himself will lose but
little by so. deing. The. neglect. of. perbons is extremely. rare.
... Property :belonging .40 .2 clan:is held in,commen. clan
usually possesses »and over this no one: member has an exclusive
right, but all have an equal right to use it. The chief or recegrized
heaxi, of the.clan or section alone can groperly dispose of it or-asai
its use for a time to an outsider; and even he is expected te
the consent of the heads of families before he alienates the r?ipetty.
Thus land is handed down tlirough successive generations 3.1 er the
neminal control: of the redognized head'of the clan. Changes
avebeqnmadenn:n;nyzslanq.sxqtl_\igwspeaz but there can be
ittle reason to doubt that the joint ownership ol property ia clans
wds corhmon athong the entire race in former tifmes. ' :
 In early times the héad of eath clan whs supreme among his
own people, but in al matters he had associated with him the
principal men. or heads of famjlies in the ﬁl&n Their united
authontg extended over all the members and the possessions of the
clan, and they were independent of eveéry other clan. ' THere are in
somé plices vestiges of this primitive state of society still vemaining;
the ttansition ta,a limited or to a despotic-monarchy may: ber .
by means o§ the ancient lesen%p in some:islands, and in, others it i
a matter of recent history. One clan being more numerous and
stronger thdn another, and its chief being ambitious, it is easy to
see how by cenquering a neighbouring clan he increased the import-
ance of his glan and extended his ewn power. In some of the islands
this transition process has hardly yet developed into an absolute
monarchy. We may even see two or three stages of the progress.
In one instance a certain clan has the right to nominate the principal
chief over an eatire district; though it is known as the ruling clan,
its rule is maldnly confined to this' nomination, and to decision for oc
ainst war. In all other respects the. district enjoys the privi
of self-government.. In another case the nominal king over a dis-
trict, or over an entire island, can be elected only from among the
members of a certain clan, the monarchy being elective within that
alone; but this king has little authority. In other cases a more
tic monarchy s:own up—the prowess of one man leading
to the subjugation of other clans. Even in this case the chiefs or

1 Morgan has founded one of his forms of family—the consanguine
~—on the supposed existence in former times among the Malays and
lynesians of the custom of * intermarriage of brothers and sisters,
own and collateral; in a group.” All the.evidence he finds in support
of this is (1) the existence of the custom above menti in Hawaii;
and (2) the absence of special terms for the relationship of uncle,
aunt and cousin, this indicating, he thinks, that these were regarded
as fathers, mothers, brothers and sisters. He admits that “ the
usages with respect to marriage which prevailed when the system
was formed may not prevail at the present time.” But he adds,
“ To sustain the deduction it is not necessary that they should "
éAncienl Society, p. 408). Morgan has given special terms for grand-
ather and grandmother, because it would prove too much to show
that the people had no grandfathers, &c. But these terms are used
for ancestors of any generation. The terms used for grandchildren,
in like manner, are used for any generation of descendants. He
says (p. 406) the terms of husband and wife are used in common by
a group of sisters or brothers, but the fact is that the words used for
husband and wife in Hawaii. simply mean male and female. In
some islands there are terms used for wife in the most strict sense.

e word wife is not used more exclusively among us than among |’

some Polynesian people.
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heagsiof clane-sometimes still Hold thely property and-rilé over theit
own. people; only rendering a kind: of :feuda:i- service: and‘ paying

tribute to the king. - . ae L . P . :
. «The Polynesians are exceedingly fond of ramk and of titles: Much
ddet:nmm -18»paid.: to chiefs Mmhgmhimgshhd ed
s-m:remn.lbympm:d in 1thesel Every: ‘of 4
chief's’ ?rahdall.his' i ¢4 m- thooé
o

o o e e

r conmon e, i ran al
oocupies will often 'be. indicated by the language in which ‘he'.is
bddreseed. : ‘Thus, in Saarioa .there ‘are .four different termms: for o
romséc: 1sas is for & Dbmmon taani: smalin wibs is-a ub term
for;a person without aititle; sdsu mai for a titled chief; and-afio

mai for a member of. the royal family. . In - sing: chiefs; of
others torwhom ome wishes to.be respectful, the singular number
of the b in is rarely ysed; the dual isnem:fa)iai'insead,
~~the dual bf ity or of néspeete ./ s, s i oot

- i"Officen and titles are 'seldom:hereditary in our bense of the term;
as-descending framfather to stn: They.are rather elective: within
the limits of the clap, orthe division of a clan. . A common prictice
is for the liolder of 'a high title ‘to.nominatea 'succbssor;; and his
nomination isi genenilly confiroed by the chiefs, or heads of housb
hoids;. with whom. the right of election résts. Im ancierit tirmes the
authority of a.high- chief or king :did mot usually extend to amy
details of govesnment.... But in. Hawaii there are traditions of a wise
Lking wb‘;md himself..in) privnbating the. sotial ,well-being. of
the ple, and made good laws for thewr guidance.! Usually::ail
mattera affecting a dist¥ict.or aa idland. wewe settled byiste chiefs
of the district, while those of ia single willage iwbre- settles by a
coumcil consisting of the chiefs and heads of hauseholds.in the village.
{a some islands each.clan, of ¢éach village, would feel itself at liberty
to make war on anaother-dlan or village withdut consulting the. views
oftany higher authority.) Indeed the rule was for esch clad. or dis-
trict to settle its own.affairs. In the:case of ces againsk
individual'z either the person inju or; anather member: of his
clat, ‘would avenge the-injury done.' Fot:most offences there. was
some, - puhishmentauch as death for -muider
or :.dx(a‘h:‘ry't; ug. often: .mganoe.woy.ld fall upon ancthec p?t:hm
instea e wrongdoer. avenging . , a member of the
village or of the clan.to which the oﬁenﬂerm would serve
eq .well to.satisly their ideas of justice if the it shirself
oould not. he easily reached. . Sometimes all the members of .the
family,orof a wll‘g;e.nq which a:culprit belonged would flee from their
homes and take re{uge in another village, or seek the protection of a
powerful chief,: In some s in. ¢asds -of crime, the members of
the: family or village would convey the cuiprit. bound—sometimes
even canrying him like a pig that is to-be killed—and place Him with

those whom had tra The

apologies- before against . T
ignominy of such a proeeedn:&ewas generally cansidered sufficietwe
nces, . There were slaves in many

A Aol g A i hose wha had beea
i , either persons cou in ‘waf,. or those w.
condemned to lose their personal libesty-on gcconnt of evil conduck:
. Pottdry was not manufactured by the Polynesiars: a fact which,
it has been argued, goes far to prove the remoteness of the Poly~
nesian migration from the Malay Archipelago, where these is not a
single tribe which does not possess.the art. It may, however, be
that, moving.among small coral islands fax scores of generations and
thus without materials, they. lost the art. Those of them whe
pottery obtained it from the Papuans. In most of theit
manufactures they were, however, in advance of the Papuans,
They made use of the table fibres abounding in the islands, the
women manufacturing cl y from the.bark of the paper
mulberry (Morus papyrifern), but also in. some :islands from the
bark of the bread-fruit tree and the hibiscus. This in former
times furnished them with most of their clothing. They alsa made
various kinde of mats, baskets and fans from the leaves of the pan-
danus, the bark of the hibiscus, from specivs of bohmeria or other.
Urticaceous ts. Some of their mats are very beautifullty made,
and in some 1slands they are the most valuable pﬁeﬂy the people
possess. The people also use the various fibre-producing plants ?or
the manufacture of ropes, coarse string and fine cord, and for making
fishing nets. The nets are often very large, and are netted with a
needle and mesh as in hand-netting among ourselves. '
The Polynesians, who have always been entirely without, metals,
are clever workers in wood. Canoe and house building are trades
usually confined to certain families. The large canoes in which they.
formerly made long voy:ﬁes are no longer ‘built, but various kinds
of smaller canoes are made, from the commonest, which is simply
a hollowed-out tree.cut into form, to the finely sha one buif{
upon a keel, the joints of the various pieces being nicely fitted, and
the whole stitched together with cord made from the husk of coco-,
nuts. Some of the larger canoes are ornamented with rude carving;
and in some islands they are somewhat elaborately decorated wigh
inlaid mother-of-peatl. The houses.are generally well and elaber-
alt;ely mfade, but nearly all the ornamentation is put on the ipside of
the roof. - o
They manufacture several wooden utensils for household use,.

2 See a remarkable example in Fornander’s Acc;m:n( of the Poly-
nesian Race, ii. 89. oL o
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euch -ag dighes or deep. bowls,” hbddiritts -and -stools.  Hawidg nd
gcal ofother vessels in gl?xidm'm- boil water, ali cooking is done by
king, generally in holes in the ground. They.also make. wooden
gongs, oridrums. . They ‘uded to make wooden fishhodks, clubs,
rpears and bows, - They still make woeden fithspears.and carved and
inlaid. corubs, : They ‘empley. the: bimboo: for making drums and
flutes.. . Formerly knives. were made of bambad, which isistill some-
times  used-.for. that-p . Ih: the manufacture of:thdse  things
they emiployediadses. e-of etosie} shell or hard wodd, atid a wooden
drill.pointed with- stone, shell-or boe.. They miade: tothdr-ef-pedr]
fishhobks, and they still.use a part .06 those.old hoeks—orartificial
bait+rin commbikation with .steel hooks, the mativermade poctiod
being.generally . diaped: like a smadl- fish.' - For-watessvessels, &c.,
they empldy gourds .andi large coco-nut shells; in preparing -which
they pour in. water-ahl aliow the pulp or the kesnel to decay,so.that
it may be removed without breaking the rind orshell: . Their drink-
ing cups, are- made of half- a ¢ooo-nut: shell:  ‘Sharks” teeth, shells
aind bamboo.'were formerly: génerally -used as.cwtting istruments

for shaving and strgical-operations. ' They employ vegetableid
for painting their bark-clothy calabashes, &c. In sorhe islands they
also ust- aired earth ‘for -this purpose; Thein clathis' generally
ornamented with géometrical patterne. Any drawings of anirhals,
&, mhich they make are exceedingly inartistic;.and mo_ attempt
is made at-perspective. < Their' musidal insttuments ase few and sude
+—considting:of. the drixms amd . ftutesialready’ mentionsd, ahd sheil
tiu 8. | enarden 2t OF ca D Dy o e L e
'r’lr‘;?-l?olydesiahs were ‘all-.polytheists.: ‘Without doubt’.many .of
their igods aredeified: then ;but it is-clear thatisomeare-the forces
of.. Natuse .personified; | while ‘others -apipear:. to represent> human
K:aiﬁhs‘wﬁeh‘ havé become idéntified with garticulas: personsowhd
ve: anl ‘existénce: inithéir histoticat-myths." But the:conception
which thel: had-of Tangaloa (Tdarba.bnd Katialoa in soroé islands)
8 of a higher.order: 'Among the Tahitians he was regarded as
‘Stheo first: and - primeipal ; uncreated: and Jexisting! fromy ‘the
beginning, or from theithne heenberged  from po, or:thé warld o¢f
darkness:!’? ‘‘ He-was said 1to bé the father of -all the gods, and
creavor of all things, yet was bearceby reckoned an object of worsl‘ig.'ff
Dir Turneh says,.* the unrestrioted, dr unednditioned, may fairly
be regirded abthe name of tiie Samoan Jupiter.'tt -~ o rer 2T

.i The worship of certainiof the t gode was comrmon ¢o all ¢
mple ind iof :islandsi »Others were gods-of villages ol of
ilies, rwhile othery werd gods 'of indivillnals. . The gods:of cland
weéreiprobably the spirite of ‘the antestors'in-their own line. - i
some islands; when the birth of & child: was expected, the aid of the
s of :the family wagifivoked, beginnirig with the god of thefather.
The god prayed to ab the jnstant of birth ibecameithe.pid of the
olild. . In-other plaves thé harie of the:child’s was dechred
when the umbilical'cord was severed. : The gods were supposed 'to
dwell: ifi various animale; in Itrees, o everiin inanimhte bbjeets, as a
stone,ia shelt, &c: 'In somie-ilands idol bearing tote'ot less resem:
blancete the human shape were made. ~Butin bil cades the material
objects were regarded. Simply as the abodes:of-the immaterial spifiits
of ‘the' gods. I O "' LT RN PR g (R T
. Theiivgtem‘pla ‘were 'eifher i ndtional,' for-a isingle vitlage, or for
the god: of o familyi They" were sometiries farge stone enclosares
(maras); sometimes 1-grove, of & heuse. : The principal pricsts were
a particular order, the priesthobd bding:hereditary. In some:cases;
Rowever, the father of-a family 'was priest’in his owtt household and
€d offerings and -'pmyers“tg'the-iamﬂ?godu P

In dome islands human' saerifices were of

: requént otcurrence; ih
others they were offered otily: on véry rdre and éxveptional occasions,
when the demantl was made by the priests for' sdme'tht%ispeclally
valuzble:': The usual offetings to the gods were food: The system
of taboo was conneeted ~with their’ religious. rites. ' There were two
wayb by which things might become: taboo: (1) by contdct ‘with
anything -belonging to the god, as his visible representation or his
priest. ﬁ’robab y it was thonght that a ‘portion of the sacred essence
of the god, or of a sacréd pérson, 'gvzs'dnrectly:communimble_'to
dbjects which they touchsid. “*(2) Things were made _gabbg by being
dedicatedt to the god ; and it is ¢his form of taboo*which'is still kept up.
If, e.¢g’, any one 'wishes to preserve his coco-nuts from being taken,
he will put spmething upon the trees to indicate that they are sacred
or dedicated.' They cannot then be used until the taboo is removed.
Disease and death' were often cotinected with the violation ‘of aboo,
the offerided gods thus 'pamishing - the offenders.’ Disease was
generally attributed to thé ‘anger of tHe gods. ‘Herce offerings, &e.,
were made to appease their anger. " The' first-fruits'of 'a_crop were'
usually dedicatéd to.the gods to prevent them from being angry;
and new canpes, fishing-nets, &c., were dedicated by prayers and
offerings, in drder that tie 'gods thight be propitious to their owners
i their use. ' et ' S :

t The following books may be consulted on this subject: Rev.
W. W. Gill’s Mygth‘s and’ 'Sszs from the South Pacific; Dr Turner’s
Samoa; and Mr Shortland’'s Maori Religion and Mythology; “Slr
George ‘Grey, Polynesian Mythology. i

T Polynesian Researches i. 323. .

- '3 Tahitian Dictionary. - .

4 Semoa, p. 52. ©o

«- The Polynesiains wvariably believe fi the existatice of ‘el opifit
of man after the death of the body:.  Their traditionson thecondi-
tion of -the dead wary considerably in different thn; ‘yet there is a
general agreement:'upon main points. Death'is cawsed :by “the
departuré of ithe spinrt from the bedy. . The region: of the dead’is
subtérranean. - When' the spirit ‘leaves the ‘body it 38 conveyed by
waiting spirits:to the abodde of spirits. In most islatids the place
of .descent is known. It is generally towards the west. : In'some
traditions thefe .is-.a distinction between chief and conriton people
in thé spirit world, In-othersall are much aliké in condition.' Someé
traditions indicave a -marked distifction between ‘the spivits' of
warriors and those of others: the former go- to a place wheré they
are happy and are immortal, while the'latter are devawred by'the
gods.and are annihilated.. In some, however, the spirits-#re said to
ve: again alter being.eaten. - Some dpeak of the-abiode of spirits
asubeing in ‘darkness;. but usually the conditionr of things is-sivhilar
to thdt which exists‘upon -earth, .. Amongst all the people it 48
believed: that thd -l;%it}im of the dead are ablé to revisit the scenes of
their: earthly dife. (The- Visits are generally. made in the night, and
are often greatly dveaded, especially when:there may be'any:supposed
reason: for spite.on the.part of .the dead towards living relatives:
Some» writers have :corinected: Polynesian cannibalism with réligion.
In the Cook and:Sogiety islands, when a'human being was' offered
as a sacrifice, the priest presentéd.an dye of ‘the victim to the king;
who. either ate-it. or ipretehded to do''s0." i Probably ‘the ' edrfiest
human sacrifices, were the bodies 'of enemies sliin in ‘batfle. As
it was:supposed. by some that the spitits of the dead weré 'égten by
the gouds, the bodiesof those slain in'battle' may have beert-eatet by
theiv wvictors in' triutoph.: Mr Shortlatid appearss to‘think that
cannibalism among’ thé .Maories of New Zealand:may Have thus
originated.% ' Among the: Polynesians gererally it appears to' have
been the. practice at:timesito eat a'portion of a slain eneiny to
make his ‘degradation ithe: greater. - But' where canmibalism--was
practised-asa méans of subisistence; it probably ‘otiginated in times
of iactual wint, sach as'may Have occurred Huring the'long voyages
Ofxthepeopl'c.-.w Con ) gl e "i.--" RITE TN 3
.. 'The. Polynesian rae has been.continuously, and, in:some
places rapidly, decreasing since. their-first. contaet with:Euro-
peans: ~Doubts have been thrown oh the ciiréfit statéments
régarding’ the 'rate of decrease, which some good, authprities
believe to be-not so,great :as is commonly represented... . They
hold that former. estimatbs 0f the number of inhubitaits:in the
various'insilar grups were mere guesswork. THus it is poinited
out that Cook’s estitate of 240,000 for, the Society Archipelago
(Tahiti) was at the time reduced by his associate, Fosster, to
30,000, so that-the. 300,000 credited By hiri to the'Sandwich
{'sland's' should ‘tlso be heavily ‘discounted.. That i’ probably
trie; and it may be admitted that, as 4 rule, the early calcyla-
tians erred on the sidg of excesp.. But. when full aliowance is
made ifor-all such exaggerations, the fellowing facts will:show
that the decrease has ‘been’excessivé. *The Tahitians, 130,000
in 1774, fell from 17,000 in 1880 to 10,300 in' 1899; and :in this
group, while the pure stock appears to be dying out, there is
a small increase amongst the half-breeds. When New Zealand
wad occupied (1840) the Maori were said to numbet 170,000,
and were doubtfully stated to be still 56,000 in 1857; sinte then
the returns of the 1881 and 1891 censuses gave 44,000 and 46,000
respectively. During the last two decades of the Zgth dentury.
the decrease has been from- 30,660 to 17;500 in” Tohga; fom’
1't,500 to 8460 in the Cook ‘group; from 80006 to 3600 in Wallis;
from 1600 to 100 in Manahiki; from 1400 to 1000 in Tubuai;
and from, oo to roo in Easter Island. A general decline seems
thus to be placed. beyond doubt, though it may be questioned
whether it is:to be attributed to a decayed vitality, as -some
hold, or to external causes, as is the more general opinion. The'
prevalence of elephantiasis and the occurrence of leprosy, for
instance, in Hawalii, would seem. to point at least in some places
to a racial taint, due perhaps.to the unbridled licentiousness of
past generations. On ‘the other hand, such a dectease as has
occurred in Tahiti and Tonga, can be accounted for only by an
“accumulation of outward causes, such as.wars, massacres; and
raidings for the -Australian. and South American labour mar-
kets before this traffic was suppressed or regulated. Other
destructive agencies were epidemics, such especially as measles
and small-pox, which swept away 30,000 Fijians in 1875; the-
introduction "of strong. drinks, including, besides vile spirits,’

.a most pernicious concoction brewed in Tahiti from éranges;
. -y . ' . . E R I

EER 8 Maori Religion and Mythology, p-26... 1 -+ - -
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the too- sudden wdoption’ of Burbpean dotbing, / renderinirtie
body superunsmve mdlmges of tomperatm'e' lastly; the-action
of over-gealous  missioraries in suppressitig the dances, merry-
making and free joyous life of pagan tintes, and the preaching
of a sombre type of Christianity, with deadening effects on the
buoyant temperament of thess' children of Nuitire:- "TMHE of
these abuses have been :thexked or remtoved, amd thé results
may perbaps be-dcuoudmalessaccomud rate of dedline,
which-no longer proceeds in geometric proportion, ‘and - seemb
even: alindst, aivested in sbme -places, as in- Samoa and; New
Zealand. 1f:such be indeed -the case, ‘perhaps the hoblestof all

primitive races may yet bé saved from what atwne time sbetnod

ndmhﬂe minctio‘m and the  Muori; the Sgmvats; and Tahi-

tians- may, ' like ‘the. Hawaiians, take' their - placd : beside : the
Europeans as free - umas of the various states of whioh they
are now subjects. . .
Auruomz:ms.—-—.l?ﬁ% )L. A. glg Quw?vnaee. Lmdeyuéu?:( cllmr
gratums I H urnern 196 ears % 531G
(London, 1861), Pierre dol he. Lesson, m:fvmleur

&c. (Paris, 1880-1884); Henrr Mager, M
(Pa'is, !902). ‘Maximilien AlbertH. A. é:an a

s ; 18ir. George: G Plym.l
Lon g’ar)n’l 1.8%) ‘ol:ren out,. V:;y\' y wx. tles du Gmrﬁ

céan, ans, 1837); Abraham F mander An Accauut of the
Polyne i: 557 he 'acedtmit given: ‘hbove reproddces the
3 .Emy. Brst.

main théRdv;S.J Whltmeesarhctemthé
POLYP; the name given by zoologis& 'tvo' theftorm of anmal
especially ‘eharacteristic of the -subphylum’ Cnidaria. -of - the
Coelentera (¢.0:).  In the subdivision Anthozd&, comprising the
sea-aitedaones and coralk, the individual is always a polyp} in
the Hydrozoa, however, ths mdiv:dul may be eit‘her a pol,vpora
medusa (g.0.). - -
Agoodexmp)eofapolypmaybeseen in a ~commonr
sea-anemone or in the well-known fresh-water polyp, Hydra
(ﬁg m) The body may bé. foughly’' compuared. in structurel to
2y ' ¢ @i'sac, the wall of which is

% 2. cémposed of- two layers of
o 'tells The: ‘outer layer - {3

= known technically -as. the
' ectoderm, - ‘the -immet layer |
~ 5. asi the' endoderm.: :Between
- ettoderm | and endoderm is:
".a supporting layer of struc-
- tureless gelatinous ' substance
AV termed mesogloea, secreted |
"by the -cell-layers of the
" :body-wall, the mtedogloéa |
%/ '‘may be & very thin.layer; or
"~ may reach a -fdir: thickness,
I ‘e.and then sometimes contains
LTl ..t skelstal elementd formed by
= "cells” which have migrated
- .-into it from the ectoderm.
--The sac-like - body built up
m .this way ‘s’ attached |

' uSuany ta some firh ' object |:
"by its blind end, ‘and bears [

. Fia. -::»*-H%dwa mdw, the&ecb- surrounded by a -circle of
water,polyp. ‘Theanimalsattached tentacles. Each tentacle is
to the stem of a-plant, and is repre-

sented withi the base of attachment 2 _glovefinger-like “outpush-
rpecont Lhe raouth, not scpally Ing' of the Whole wall of the
seen in the drawing, is atthelower gac and contains- “typically
f,“{ﬁ'e"éf’,'dﬁf oft::hb*’dyv 93:“8““‘1@4 a prolongation ‘of its internal
k‘,’ testis, "\ W‘ VATV cavity, so that primarily the

' ’ tentaclés are hollow; but in
some cases ‘the tenta.cle may become solid by obliteration of its
cavity. The tentatles are organs which serve both for the tactile
sense and for the capture of food. ' By means of the stinging
nettlecells or nematocysts with which the tentacles are thickly:
covered, living organisms of various'kinds are firmly held and at
the same time paralysed or killed, and by means of longitudinal |,
muscular fibrils formed from the cells of -the ‘ectoderm thé I

at the upper end the mouth-

tdntatles ‘urd contradted- and -copvey- the foed to’the meoutk.
By means of ctcularly disposed: musculari fibrils formed from
the endoderm thé. tentucles can be protracted or thrust out
after contraction. - By/ muscle-fibrés: belongmg to the same two
systems the whole- body may be rétracted or protruded.

“"We dan’ distinguish therefore in the body of a polyp the
column, circular or oval'in'séction, formjng the trunk, restmg
dn - base ‘or foot and sarmouhted by the ¢rown!bf terthcles,
which entlose an area termed the peristonte, in the céntre of which
agaifi'is the mouth.’ As & rule there'is'no other opén{ng to the
body éxcept the mouth, but il sonke’ cases éxcretdry potes’are
khowy' to'occur in.the foot, and’ potes may eccur it ‘the tips of
the: tentdcles.  Thus it fd'seen um a*polypis an an!malof Very
simple strircture. : SIECR R LR E

“The name polyp was given to these’ orgamsms from theit
supposeo resemblance to an-octopus (Fr. powdpe), 'with 'its
circle ‘of writhing arms round tle-mouth. This corparison;
though far-fetched, is certainly more retisenableithdn’ the commoty
name “ cora.l-msects ” applied to the;polyps ‘which form coral!
It cannot be too emphatically stated'that & coral-polyp is: “ad
far removed in grganizatidy from é:ther ah Octopus of ‘an
insect as it is from an him T o nnod

The exterpal form of tl'i yp \ixies greatly‘m differsnd
cases. In the.first ‘place “may ‘be long" and slentler;
or may be, on the contrary, in the vertical direction that
the body becomes disk-likd, Thwteﬂwcles may- hurnber' méiry
hundreds og may be very few, in-fhre chses’ only one or twd, ok
even abserit altogether; they be'tong 'dnd mmehtﬂus"o!
short and redgced to mere knobs or warts; they ‘may bemmplé
and unbrantied, or they may be feathery in pattern. All these
types are well -illustrated by different specxes 06
anemones. Phe mduth may be level w;tlg i
peristome, or may lncpro;ectmgand trumpet,
internal structure, | polyps -exhibit twog rgrked K,
organization, each ‘chargcteristic of on 16( th.? two

Hydrobes, and Antl:o . /,
a.k:{ost fipiyersal attribute of ypsb;o t[:khé t‘e
y py. the

 power of reproducing /themselves non-se
' of budding.. This. i pde of reproductxox{ may:. be combxyed
with sexual reproduc liveness, or may be Qig—a& method’ by

PP RN

which the l}‘p foduces offspring, in w gase’ the pblyp
is entirly wijthouf: organs. cases tﬁg buds
' formed do xot te"from the parent but.ximain in con-

tinuity with it, thus forming colomies or stedks, which may
,reach a great size and contain a vast number oi individuals.
Slight differences in the tethod of budding prdduck great varia-
tions in the form of the colonies, which may e-distinguished
‘in a general ,way.as spreading, massive or arborescent. The
x:eef-bulldmg corals. afe polyp-colonies, stremgthened .by the
.formation of a firm skeleton. ‘For further detafls of colony-
'formation” the reader’ is’ feférred to the articles ANTHOZOA

{and HYDROMEDUSAE.
vee P. Gosse, A History of the Brikish Seal

For figares of pol
Anemanes and Corals. (London, 1860); A. Andres, “ Le Attxme." i
ig, I

' Fauna and Flora von Neapel, ix. 1
 Allman, 4 &lfe)’nog:;pc;‘zaq;?the G;vm‘:zﬁblastw or( na
(Ray Society, 1871~1872).

POLYPERCHON “(incorrectly Po}ysperchon), one of Alex-
ander's generals and the successor of Antipater as regent in
‘Macedonia in 319 B.C. He Wwas driven out by Cassander fn
3:7 B.C. (See Pnocron)

. POLYPHEMUS, in Greek mythology, the most famous of thé'
Cyclopes,’ son ¢f Poseidon and the nymph Thodsa. He dwelt
in a-cave in the south-west comer df Sicily, and was the owner
of large flocks and herds. He was of gigantic stature, with
one eye in the middle of his forehead, a consumer of humian’
flesh, withoat tespect for the laws of god orman.: QOdysseus,
havmg been cast-ashore on the coast of Sicily, fell into the-hands
of Polyphemus, who shut him up with twelve of his corpanions’
in his cave, and blocked the entrance with an edormous rock.
Odysseus at length succeeded in making the giant drunk, blinded
him by plunging a buming stake into- his eye whﬂe tre- ‘Tay

ydr

asleep, and with six of his friends (the others having' been
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devoured. by Polyphemus) made his.escape by, clinging'to the
bellies of the sheep let out to pasture. . Euripides in the Cyclops
essenually follows the. Homeric account. A later story asso-
ciates Polyphemus with Galatea (see Acxs) .
Homer, Ody ix.; Ovid, Metam.: xiii. 749 Theocmus xi.
Grimm, Die Sage von Polyphem. (1857); G. R. Holland,
in Levpzzger Studien (1884), vii. 139-312., . ,
POLYPODIUM, in botany, a large genys of true ferns- (g.v.),
widely distributed throughout the world, but specially developed
in the tropics. The name is derived from ,Gr. woA(s, many,
and xddwv, a little foot, on account. of the foat-like appear-
ance of the rhizome and its branches. The species differ greatly
in size and general appearance and in the character of the frond;
the sori or groups of spore-cases (sporangia) are borne on the
back of the leaf, are globose and naked, that is, are not covered
with a membrane (mdusmm) (see fig, 1), The common poly-
pody (,ﬁg 2) (P, vulgare) is widely dxﬁused in the British Isles,
where it is found en walls,
hanks, trees, &c.; the creep-
ing, densely-scaly rootstock |
bears deeply pinnately. cyt .
fronds, the fertile ones bear-
ing on the back the bright .
yellow naked groups of .. .
sporangia, (soré). It is also { )
known. as adder’s foot, §
golden, maidenhair and-
wood-fern, and is the oak-:
fern ‘of the old herbals. §

‘F16. 1.~—Portion of a pmna FiGc. 2.—Polypodium vulgare,
of leaf of Polypodium bearing common polypody (about § nat.
sori, s, on its back. size).

1. Group of spore-cases (sorus) on
back of leaf (X 4).

There are a large number of varieties, differing chiefly
in the form and division of the pinnae; var. cambricum (origin-
ally found in Wales} has the pinnae themselves deeply cut
into narrow segments; var. cornubiense is a very elegant plant
with finely-divided fronds; var. cristatum is a handsome variety
with fronds forking at the apex and the tips of all the pinnae
crested and curled. P. dryopleris, generally known as oak-
fern, is a very graceful plant with delicate fronds, 6 to 12 ia.
long, the three main branches of which are themselves pinnately
divided; it is found in dry, shady places in mountain districts
in Great Britain, but is very rare in Ireland. P. phegopteris
(beechfern) is a graceful species with a black, slender root-stock,
from .which the pinnate fronds rise on long stalks, generally
about 12 in. long, including the stalk; it is characterized by
having the lower pinnae of the frond deflexed; it is generally
distributed in Britain, though not common. Many other
species from different parts of the world are known in green-
house - cultivation.

POLYPUS, a term signifying a tumour which is attached by
a pnarrow neck to the walls of a cavity lined with mucaus

POLYRODIUM---POLYTECHNIC

wmembrane.. A polypus or pplypdid tumour may belong.to any
variety of tumour, either simple or malignant.. The most ecom-
mon .variety is a polypus of the nose of simple character and
easily removed. Polypx are also.me¢t with in .the ear, larynx.
uterus, bladder, vagina, and rectum. (SeeTuuoUn) e

POLYTECHNIC (Gr. mwoMds, many, and téx», an art), a
term which may .be held to designate any institution' formed
with a ' view ta encourage or, to illustrate various arts and sciences.
It has, howevert, been used with différent applications in several
European countries. In France the first école polylechnigues
was founded by the National Convention at the end of the 18th
century, as a practical protest against the almost exclusive
devotion to literary and ahstract studies.in the places of higbe:
lea.rnmg The institution is described as one “ ol ’on instruit
les jeunes gens, destinds ,d entrer :dans les écoles spéciales
d’artillerie, du génie, des mines, des ponts et chaussées, créé ex
1704 sous le nom d’écolé centrale des'travaux publiques, et
en 1795 sous celuf qu’elle porte aujoutd’hui'” (thtré) In Ger-
many there are niné technical colleges which, in. like ‘manner,
have a special and industrial rather than a xeneral educational
purpose. In Switzerland; the principal educational ‘institution;
which is not maintained or administered’ by the commundl
authoritjes, but is non-local 4pd provided by the Federal govern-
ment, is the Palytechnikwm at; Zurich. In all the important
towns of the Federation there are trade atid technical -schools
of a more or less speqial: chatacter, adapted to the logul irgius-
tries; e.g. schools for silk-weaving, wood-carving, watchmaking,
or agriculture. But the Zurich Polytechnikum has a wider and
more comprehensive. range of work. It is a college designed
to give instruction and practical training in those sciences which
stand in the closest relation to manufactures and, commerce
and to skilled industry .in general and its work is of umvcmty
rank.

To the English public the word polyla;hnw has only recently
become familiar, in connexion with some London institutions of
an exceptional character. In the reign of William Tae pirst
IV. there was an institution in London called after Polytechnis
the name of his consort—* The Adelaide Gallery ”’ i Bagland.
—and devoted rather to the display of new scientific inven-
tions and curiosities than to research or to the teaching of
science.” It enjoyed an ephemeral popularity, and was soon
imitated by an institution called the Polytechnic in Regent
Street, with a somewhat more pretentious programme, a diving-
bell, electrical and mechanical apparatus, besides occasional
illustrated lectures of a popular and more or less recreative
character. In the popular mind this institution is inseparably
associated with ‘“ Professor ” Pepper, the author of The Boy's
Playbook of Science and of Pepper’s Ghost. Both of these
institutions, after a few years of success, failed financially; and
in 1880 Mr Quintin Hogg, an active and generous philan-
thropist, purchased the disused building in Regent Street, and
reopened it on an altered basis, though still retaining the name
of Polyt