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THE ROYAL SOCIETY OF CANADA
LIST OF FELLOWS, 1919-1920

The date given is the date of election; c denotes a charter member.

Section L.—LITTERATURE FRANGAISE, HISTOIRE, ARCHEOLOGIE,
SOCIOLOGIE, Etc.

1919—AvucLAIR, L’aBBE ELIE-]., S.T.D., J.C.D., Archevéché, Montréal. 3

1916—BarBEAU, C.-M., LL.L., B.Sc. et Dipl. Anth. (Oxon.), Geological Survey,
Ottawa.

1905—BrucHEsl, S. G. MGr. Pavr, Th.D., archevéque de Montréal, Montréal.

1902—Cuarais, THomas, Litt.D.; Ch. Légion d’honneur, Sénateur, M. Conseil
Legislatif, Québec.

1916—CHARTIER, CHANOINE EMILE, Ph.D. (Romain), Litt.Lic. (Paris), M.A. (Laval)
Université de Montréal, Montréal. '

1914—CHOQUETTE, ERNEST, M. conseil 1égislatif, Saint-Hilaire.

1917—CsouiNarD, H.-J.-]J.-B., LL.B., L.H.D., C.M.G., Québec.

1890—Davip L.-0., Ch. Légion d’honneur, sénateur, Moniréal.

1885—DEeCELLES, A.-D., C.M.G., LL.D., Litt.D., Ch. Légion d’hon., Ottawa.

1919—DeELAGE, CyrILLE-F., surintendant de I'Instruction publique, Québec.

1918—DeEsprEs, L’ABBE AZARIE-COUILLARD, Frelighsburg, Québec.

1918—F AuTEUX, AEGIDIUS, B.Litt.,, Montréal.

1898—GERrIN, LEoN, Coaticook.

1911—GosSELIN, MONSIGNOR AMEDEE-E., M.A., Québec.

1920—GOSSELIN, CHANOINE D., Charlesburg, Québec.

1918—GRrouLx, L’aBBE L10NEL, M.A., Ph.D., Th.D., Moniréal.

1908—LEMIEUX, RopOLPHE, LL.D., M. Conseil privé (Can.), off. Légion d’hon,,
ancien Président, Ottawa.

1911—LozEAu, ALBERT, off. d'Académie, Montréal.

1920—MassicotTE, E.-Z., LL.B., Montréal.

1908—MiGNAULT, P1ERRE-BasILE, LL.D., C.R., Ottawa.

1914—MonTteETIT, EDOUARD, LL.D., Dipl. Ecole S. p. et Coll. S. Soc. (Paris), off.
Inst. publique, Montréal.

1916—MoRrIN, VicTOR, B.A., LL.D., Montréal.

1909—MyYRrAND, ErNEST, Litt.D., Québec.

1903—PAQuEeT, MONsIGNOR Louis-Ap., Th.D., Québec.

1919—PELLETIER, GEORGES, Montréal.

1917—PerrAULT, ANTONIO, LL.D., C.R., Faculté de droit, Montréal.

1899—PoIRIER, Pascar, Ch. Légion d’hon., sénateur, Shédiac.

1903—PRUD’HOMME, L.-A., juge., Saint-Boniface.

1920—RINFRET, FERNAND, M.P., Montréal.

1908—Ri1vARD, ADJUTOR, M.A., Litt.D., Québec.

1915—RovuILLARD, EUGENE, Litt.D., off. d’Académie, Québec.

c—ROUTHIER, S1rR ApoLPHE-B., C.G.C. (Saint-Grégoire), LL.D., Litt.D., ancien

président, Québec.

1904—Roy, L’aBBt CAMILLE, Litt.D., Litt.Lic. (Paris), Québec.

1911—Rov, PIERRE-GEORGES, Litt.D., off. I'Inst. publique, Lévis.

1917—Scorr, L’aBBE, H.-A., Th.D., Litt.D., Ste-Foy, Québec.

c—SuLTE, BENyAMIN, LL.D., Litt.D., ancien président, Ottawa.
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SectioN II.—ENGLISH LITERATURE, HISTORY, ARCHAEOLOGY,
SOCIOLOGY, Ete.

1919—BreTT, GEORGE S., University of Toronto, Toronto.
1901—BRrYCE, REV. GEORGE M.A., LL.D., Winnipeg (Ex-president).
1911—BureEE, LAWRENCE ]., F.R. G SH Secy International Joint Commission,

Ottawa.
1917—CarroN, JAMES, M.A., LL.D., Dean of the Faculty Arts, Queen's University
Kingston.

1906—CovNE, J. H., M.A., LL.D,, St. Thomas.
1917—CurreLLY, CHARLES Trick, M.A., F.R.G.S., The Royal Museum of Archz-
ology, Toronto.

1906—CRUIKSHANK, BRIGADIER-GENERAL E. A, LL.D., Ottawa.
c—DEeN1soN, CoL. G. T., B.C.L., Toronto. (Ex-president; life member).

1905—DouGHTY, ARTHUR G., C.M.G,, Litt.D., Dominion Archivist, Otfawa.

1915—EDGAR, PELHAM, Ph.D., Victoria College, Toronto.

1916—FALcONER, SR RoBerT A., K.C.M.G., LL.D., Litt.D., President of the
University of Toronto, Toronto.

1911—GraNnT, W. LawsoN, M.A. (Oxon.), Principal of Upper Canada College,
Toronto.

1919—HEerrINGTON, WALTER C., K.C., Napanee, Ont.

1913—HiLL-Tout, CHARLES, 4 bbotsford, B.C. -

1917—HowaAy, JupGE FREDERICK WiLLIAM, LL.B., New Westminster, B.C.

1913—HuTtroN, MAURICE, M.A., LL.D., University of Toronto, Toronto.

1910—KixG, Hon. W. L. M AckEeNzIE, C.M.G., Ph.D,, LL.D., Ottawa.

1919—LEACOCK, STEPHEN, B.A., Ph.D., LL.D., McG111 Umversxty, Montreal.

1902—LicHTHALL, WILLIAM DOUW M A, B CL., F.RS. L., Montreal, (Ex-
president).

1898—LoNGLEY, HON. MR. JusTICE, LL.D., Halifax.

1916—MAcMEcCHAN, ArcHIBALD, B.A., Ph.D., LL.D., Dalhousie University,
Halifax.

~1917—MACNAUGHTON, JoHN, M.A., LL.D., University of Toronto, Toronto.

1910—MAcPHAIL, SIR ANDREW, B.A., M.D., Montreal.

1920—M ARrTIN, CHESTER, M.A., B.Litt., University of Manitoba, Winnipeg.

1914—MAVoOR, JAMES, Ph.D., University of Toronto, Toronto.

1911—McLAcHLAN, R. WALLACE, F.R.N.S., Westmount.

1918—MurrAY, WALTER C., M.A,,LL.D. Presxdent of University of Saskatchewan
Saskatoon, Sask.

1906—RAyMoOND, VEN. ARCHDEACON W. O., LL.D., Toronto, Ont.

1917—RippELL, HoN. WiLL1AM RENWICK, LL.D., Toronto, Ont.

1899—ScorT, D CamPBELL, Deputy Supermtendent General of Indian Affalrs
Ottawa.

1900—Scort, REV. FREDERICK GEORGE, C.M.G., Quebec.

1906—SHORTT, ADAM, C.M.G., M.A., LL.D., Ottawa.

1916—SkELTON, Oscar D., M.A., Ph.D., Queen's University, Kingston.

1920—STEWART, HERBERT LESLIE, M.A., Ph.D., Dalhousie University, Halifax.

" 1911—WALKER, S1r EpMunp, C.V.0., Toronto.

1905—Woop, L1.-CoL. WiLL1AM, Quebec.
1908—WRroNG, GEORGE M., M.A., University of Toronto, Toronto.
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Section 11I.-~MATHEMATICAL, PHYSICAL AND CHEMICAL
SCIENCES

1914—ArLAN, FrANCIS BARCLAY, M.A., Ph.D., University of Toronto, Toronto.
(Life member). 5 o

1909—ALLEN, FRANK, M.A,, University of Mamtoba, Winnipeg.

1918—ARCHIBALD, E. H., MA Ph.D., F. RSE. E., University of Brmsh Columbia,
Vancouver, B C.

1915—BarN, JaMEs WaATsON, B.A. Sc., University of Toronto, Toronto.

1899—BAKER, ALFRED, M.A., LL.D., University of Toronto, Toronto, (Ex-president).

1916—Brox~son, Howarp L., B.A., Ph D., Dalhousie University, Halifax.

1913—BurToON, E. FRANKLIN, B.A., Ph.D., University of Toronto, Toronto.

1915—CLARK, A. L., B.Sc., Ph.D., Queen’s University, Kingston.

1897—DAwsoN, W. BeLL, M.A., Ma.E., D.Sc.,'M. Inst. C.E., Ottawa.

1918-—DEeLury, ALFRED T., M.A., University of Toronto, Toronto.

c—DEVILLE, E., LL.D., 1.5.0., Surveyor General, Ottawa.

1891—ELL1s, W. H., M.D., University of Toronto, Toronto.

1910—EVE, A. S,, D Se., McGill Umver51ty, Montreal.

1909—FIELDS, JOHN CHARLES Ph.D., F.R.S,, University of Toronto, Toronto.

1902—GLrasHAM, J. C., LL.D., Ottawa.

1891—GoopwiN, W. L., D.Sc., Kingston, Ont.

1908—HARKNESs, James, M.A. (Cantab. & Lond.), McGlll University, Montreal.

1911—HEerpT, Louis A, D.S.c, E.E., McGill University, 7, Montreal.

1914—]Jounson, F. M. G., M.Sc., Ph.D., F.I.C., McGill University, Montreal.

1911—KEenNrICK, FrRANK B., M.A,, Ph. D Umvers:ty of Toronto Toronto. (Life
member).

1915—KingG, Lours Vessor, M.A. (Cantab.), D.Sc., McGill University, Montreal.

1910—Kvrotz, Ott0, LL.D., F.R.A.S., Director Dominion Observatory, Oftawa.

1911—I.ANG, CoL. WiLLiAM R., D.Sc., F.I.C., University of Toronto, Toronto.

1913—MAcKENzIE, A. STANLEY, B.A., Ph.D., D.C.L., LL.D., President of Dal-
housie University, Halifax.

1900—M cGiLL, ANTHONY, B.Sc., LL.D., Chief Analyst, Ottawa.

1909—McInTosH, DoucLAs, Ph.D., University of British Columbia, Vancouver, B.C.

1903—MCcLENNAN, J. C., Ph.D., University of Toronto, Tofonto.

1911—McCLuNG, ROBERT K., M.A., D.Sc., B.A. TCantab.), University of Manitoba,
Winnipeg.

1899—MILLER, W. LasH, Ph.D., University of Tg’r_onto, Toronto. (Life member).

1919—PARKER, MATTHEW A., B.Sc., F.I.C., University of Manitoba, Winnipeg.

1918—PATTERSON, JOHN, M.A., Physicist with Meteorological Service of Canada,
Toronto.

1910—PLASKETT, ]J. S., B.A., D.Sc., Astrophysical Observatory, Victoria, B.C.

1896—RurtTAN, R. F., M.D., C.M,, D.Sc., McGill University, Montreal.

1917—SATTERLY, JOHN, ARCSc DSc M-A., Physics Building, University of
Toronto, Toronto. e

1899—SuvuTtTt, F. T., M.A,, D.Sc,, F.I.C., F.C.S., Chemist, Central Experimental

] Farm, Oftawa. (Life member).

1913—STANSFIELD, ALFRED, D.Sc., A.R.S.M., McGill University, Montreal.

1901—STUPART, SIR FREDERIC, Kt., Director of the Meteorological Service, Toronto.

1917—SuLLIvAN, CHARLES THOMPSON B.A., M.Sc.,, Ph.D,, Mchll University, \
Montreal.

1909—Tory, H. M., M.A,, D.Sc., LL.D., President of the University of Alberta,
Edmonton, Alta.
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SectioN IV—GEOLOGICAL SCIENCES (INCLUDING MINERALOGY)

1896—Apawms, Frank D., Ph.D,, D.Sc., F.R.S,, E.G.S,, McGlll University, Montreal.
(Ex-presxdent)

1900—AwMi1, HENRY M., M.A,, D.Sc,, F.G.S,, Ottawa. (Life member).

c—Bawey, L. W,, M A., LLD University of New Brunswick, Fredericton.
1920—BANCROFT, J. AUSTEN, M.A., Ph.D., McGill Umversﬂty, Montreal.
1911—Brock, RecinaLp W., M.A,, F. GS TGS S.A., University of Bl‘ltlsh Col-

umbia, Vancouver, B.C.

1918—CAMSELL, CuARLES, B.A., Deputy Minister of Mines, Ottawa.
1900—CoLEMAN, A. P, M.A., Ph.D., F.R.S., University of Toronto, Toronto.
1919—CoLLINS, WILLIAM H., B/A% Ph D, Ottawa
1912—DowLiNG, D. B,, B. Sc Geological Survey, Ottawa.
1915—DRESSER, JOHN A., M.A., Montreal.
1913—FARiBAULT, E.-RoDOLPHE, B.A.Sc., Geological Survey, Ottawa.
1920—GranaM, RicaARrD, P.D,, B.A., M.Sc., McGill University, Montreal.
1919—]JouNsTON, R. A. A., Geological Survey, Otfawa.
1920—KiNDLE, EDWARD M., A.B., M.S,, Ph.D., Geological Survey, Ottawa.
1920—Kn~1GHT, C. W., B.Sc., Asst. Provincial Geologist, Toronto.
1913—McConNELL, RICHARD G., B.A,, Ottawa.
1912—McInNEs, WiLLIAM, B.A.,LLD., Geological Survey, Otfawa. (Life member).

c—Martrew, G. F.,, M.A,, D.Sc., St. John, N.B. (Life member).
1911—MILLER, WILLET G., B.A., LL.D., F.G.S.A., Toronto. (Life member).
1915—PARrKS, WILLIAM ARTHUR, B.A., Ph.D., University of Toronto, Toronto.
1910—TYRRELL, JosEPH B., M.A., B.Sc., F.G.S., Toronto. (Life member).
1919—WALKER, THOMAS L., M.A., Ph.D., University of Toronto, Toronto.
1910—WaITE, JaMES, F.R.G.S., Assistant to Chairman and Secretary, Commission

of Conservation, Ottewa.
t

SectioNn V—BIOLOGICAL SCIENCES

1910—BENsLEY, BENJ. A., Ph.D., University of Toronto, Toronto.

1909—BULLER, A. H. REGINALD, D.Sc., Ph.D., University of Mamtoba, Winnipeg.

1885—BuraEss, T. J. W., M.D., Montreal (Llfe member).

1919—CAMERON, JouN, M.D., D.Sc., F.R.S.E., Dalhousie University, Halifax.

1920—CAMERON, A. T, M.A., B.Se.; HABCE University of Manitoba, Winnipeg.

1912—FAuvL, J, H,, B.A., Ph.D., University of Toronto, Toronto.

1920—F112GERALD, J. G., M.B., University of Toronto, Toronto.

1916—FRrAsER, C. McLEAN, M.A., Ph.D,, Biological Station, Nanaimo, B.C.

1919—GEDDES, SIR AUCKLAND, Washington, D.C.

1916—HARR1s, D. FrasEr, M.D., D.Sc., F.R.S.C., Dalhousie University, Halifox.

1910—HARrrisoN, Francis C,, B.S.A,, D.Sc., Macdonald College, Quebec.

1913—HuArD, CHANOINE VicTOR-A., D.Sc., Conservateur du Musée de I'Instruc-
tion publique, Québec.

1916—HUNTER, ANDREW, M.A., B.Sc., M.B., Ch.B., Edin., University of Toronto,
Toronto. eaie

1917—HuNTsSMAN, ARCHIBALD GOWANLOCK, B.A., M.B., Biological Department,
University of Toronto, Toronto.

1912—KniGHT, A. P., M.A,, M.D., Queen’s University, Kingston.

1918—LEw1s, FRANCISJ D Sc., F.RSE, F.L.S,, University of Alberta, Edmonton,
Alta.
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1916—Lrovyp, Francis E,, M.A., McGill University, Montreal.

1900—MacaLLum, A. B, Ph.D., DSc, LL.D., F.R.S., Administrative Chairman
of Research Council of Canada, Ottawa. (Ex-president).

1888—Mackay, A. H,, LL.D., B.Sc., Superintendent of Education, Halifax. (Life
member).

1919—MacLEop, J. J. R., M.B., Ch.B., University of Toronto, Toronto.

1909—MAcKENzIE, ]. ], B.A., M.B., University of Toronto, Toronto.

1909—McMUuRrrIcH, J. P., M.A,, Ph.D., University of Toronto, Toronto.

1915—McPHEDRAN, ALEXANDER, M.B., University of Toronto, Toronto.

1913—MoORE, CLARENCE L., M.A., Dalhousie University, Halifax.

1908—NicHoLLS, A. G., M.A,, M.D., D.Sc., Dalhousie University, Halifax.

1902—PrincE, E. E., B.A., LL.D., F.L.S., Dominion Commissioner of Fisheries,
Ottawa. (Life member).

1917—TnoMsoN, RoBERT Boyp, B.A,, Professor of Botany, University of Toronto,
Toronto, '

1915—WALKER, EDMUND MurTON, B.A., M.B,, University of Toronto, Toronto.

1912—WILLEY, ARTHUR, D.Sc., F.R.S., McGill University, Monireal.

CORRESPONDING MEMBERS

SECTION

SALONE, EMILE, professeur d’histoire au Lycée Condorcet, 68 rue Jouffray, Paris.

HaNoTAuUX, GABRIEL, de I’Académie frangaise, 21 rue Cassette, Paris.

Lamy, ETIENNE, secrétaire perpétuel de I’Académie frangaise, 3 place d’Iéna, Paris.

LoriN, HENRI, professeur d’histoire coloniale & I'Université de Bordeaux, 23 quai des
Chartons, Bordeaux.

SecTION 11

BrycE, Rt. HoN, Viscount, D.C.L., London, England.

GaNoONG, Dr. W. F., Northampton, Mass.

PARKER, SIR GILBERT, Bart., D.C.L., M.P., P.C., London, England.
S1EBERT, WILBUR H., B.A., M.A., Ohio State University, Columbus, Ohto.

SecTION III

BonNEY, REV. T. G,, D.Sc., LL.D., F.R.S., Cambridge, England.
METZLER, W. H., Ph.D., F.R.S,, Edin., Syracuse University, Syracuse, N.Y.
THOMSON, SIr JosEPH J., O.M., F.R.S., Cambridge, England.

SecTION IV

WhITE, CHARLES DAviD, B.Sc., United States Geological Survey, Washington, D.C.

SEcTION V

OsBORN, DR. HENRY FAIRFIELD, Columbia University, New York, N.Y.
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RETIRED MEMBERS

1902—ApawMi, J. G., F.R.S., M.A., M.D., University of Liverpool, Liverpool, Eng.
1902—BagrxEs, H. T., D.Sc., F.R.S., McGill University, Montreal. (Life member.)
c—BEaIn, S. E., Le Cardinal, L-N., Th.D., Archevéque de Québec, Québec.
1892—BEeTHUNE, REV. C. J. S., M.A,, D.C.L., Guelph, Ont.
1895—CALLENDAR, HucH L., M.A., (Cantab.), F.R.S., London, England.
1899—CHARLAND, PERE PAuUL-V., Litt.D., Québec.
1909—CoLBY, CHAs. W., M.A., McGill University, Monitreal.
1897—Cox, Joun, M.A. (Cantab.), London, England.
1891—FOwWLER, JaMESs, M.A., Queen’s University, Kingston.
1904—GorpON, REV. CHARLES W., LL.D., Winnipeg.
c—HaANEL, E., Ph.D., Director of Mines, Ottawa.
1911—LEATHES, JouN B., B.A., F.R.C.S., B.Ch. (Oxon.), Sheffield, England.
1909—M acBriDE, ErRNEST W., M.A., F.R.S., London, England.
1889—M a1r, CHARLES, Prince Albert Sask.
c—OSLER, SIR W., Bt., M.D,, F.R.C.P., F.R. S Oxford, England.
1902—OweNs, R. B., M. Sc Franklm Instxtute Philadelphia, U.S.A.
1898—PARKIN, G. R., C.M.G., LL.D., London, England.
1914—PETERSON, Sik WiLLiaM, K.C.M.G., LL.D., Northend, Hampstead, London,
g N.W. 3, England.
1900—PooLE, H. S., M.A., F.G.S., Spreyton, Stoke, Guildford, England.
1890—RoBERTS, C. G. D., M.A., London, England.
1900—RuTHERFORD, E., B.A. (Cantab.), M.A., F.R.S., Manchester, England.
1910—Tuomson, E. W., F.R.S.L., Ottawa.
1909—ViINCENT, SWALE, M.D., D.Sc., University of London, London, England.
c—WartsoN, J., M.A,, LL.D., Kingston.
1900—WiLLISON, SIR JoBN S., LL.D., Toronto.
1910—WiLsoN, HAroLD A., F.R.S., Houston, Texas.
c—WRIGHT, R. Ramsay, M.A,, B.Sc., Bournemouth, England. (Ex-president.)
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Hamilton Association for the Promotion of Science, Literature and Art.
The Hamilton Scientific Society.

L’Institut canadien-frangais d’Ottawa.

The Women'’s Wentworth Historical Society.

The Entomological Society of Ontario.

Women’s Canadian Historical Society of Ottawa.
Elgin Historical and Scientific Institute.

Women’s Auxiliary of the Elgin Historical and Scientific Institute.
Ontario Historical Society.

The Huron Institute.

Niagara Historical Society.

The Ottawa Field Naturalists’ Club.

Royal Astronomical Society of Canada.

Canadian Institute, Toronto.

Historical Society, Kingston.

Toronto Astronomical Society.

Lundy’s Lane Historical Society.

Women’s Canadian Historical Society of Toronto.
United Empire Loyalists’ Association of Canada.
Peterborough Historical Society.

Canadian Forestry Association.

Hamilton Ladies’ College Alumnz.

Club littéraire canadien-frangais d’Ottawa.

The Historic Landsmarks Association of Canada.
Waterloo Historical Society.
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Natural History Society of Montreal.

Microscopical Society, Montreal.

Société historique de Montréal.

Cercle littéraire et musical de Montréal.

Literary and Historical Society, Quebec.






THE ROYAL SOCIETY OF 'CANADA

PROCEEDINGS FOR 1920
THIRTY-NINTH GENERAL MEETING

SESSION I.—(Wednesday, May 19).

The Royal Society of Canada held its thirty-ninth annual meeting
in the Victoria Memorial Museum, Ottawa, on May 19, 20 and 21.

The President, Dr. R. F. Ruttan, took the chair at 10 a.m. and,
having called the meeting to order, requested the Honorary Secretary
to call the roll.

The following Fellows answered to their names or arrived later
during the session.

OFFICERS OF THE SOCIETY

IPTESTBENE. o s ks oo ey R L Dr. R. F. Ruttan.
Vice-President. ..... ... ... Dr. A. P. Coleman.
Honorary Secretary. ........ Mr. Duncan C. Scott.

Acting Honorary Treasurer..Mr. C. M. Barbeau.
Honorary Librarian......... Mr. D. B. Dowling.

SEcTION I.—Auclair, E. J.; Barbeau, C. M.; Chapais, Thos.;
DeCelles, A. D.; Després, A. C.; Fauteux, A.; Gérin, Léon; Groulx,
Lionel; Gosselin, D.; Mignault, P. B.; Morin, Victor; Montpetit,
Edouard; Myrand, Ernest; Pelletier, Georges; Perrault, A.; Poirier,
P.; Rinfret, Fernand; Sulte, Benjamin.

SEcTION II.—Bryce, George; Coyne, J. H.; Cruikshank, E. A.;
Currelly, C. T.; Doughty, A. G.; Edgar, Pelham; Grant, W. L.;
Howay, F. W.; Lighthall, W. D.; Longley, J. W.; McLachlan, R. M.;
McMechan, Arch.; Riddell, R. W.; Scott, Duncan C.; Shortt,
Adam; Stewart, H. L.

SeEctioN III.—Allan, F. B.; Allen, Frank; Archibald, E. H.;
Bronson, H. L.; Clark, A. L.; Dawson, W. Bell; DeLury, A. T.;
Deville, E.; Ellis, W. H.; Eve, A. S.; Fields, J. C.; Glashan, J. C.;
Goodwin, W. L.; Harkness, James; Herdt, Louis A.; King, L. V.;
Klotz, O.; MacKenzie, A. S.; McClung, R. K.; McGill, A.; Mcln-
tosh, D.; McLennan, J. C.; Patterson, John; Plaskett, J. S.; Rut-
tan, R. F.; Satterly, John; Shutt, F. T.; Stupart, Sir Frederic;
Sullivan, C. T.
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SEctiON IV.—Adams, Frank D.; Baily, L. W.; Brock, R. W.;
Coleman, A. P.; Collins, W. H.; Dowling, D. B.; Dresser, John A.;
Johnston, R. A. A.; Kindle, E. M.; McConnell, R. G.; Mclnnes,
William; Miller, W. G.; Parks, W. A.; Walker, T. L.; White,
James. s

SeEcTION V.—Buller, A. H.; Cameron, A. T.; Faull, J. H.; Fitz-
gerald, J. G.; Harris, D. Fraser; Harrison, F. C.; Huard, Canon;
Hunter, Andrew; Huntsman, A. G.; Knight, A. P.; Lloyd, F. E.;
Macallum, A. B.; MacKay, A. H.; MacKenzie, J. J.; Macleod,
J.J. R.; McMurrich, J. P.; Prince, E. E.; Thompson, R. B.; Walker,
E. M.

Letters of regret for absence were received from the following:

Bruchesi, Mgr.; Gosselin, Mgr.; Chouinard, H. J. J. B.; Burgess,
T. J. W.; Wrong, George M.; Roddick, Sir Thomas G.; Herrington,
W. C.; Tory, H. M.; Murray, Walter C.; Bancroft, J. Austen;
Raymond, W. O.; Scott, H. A.; Roy, Camille; Delage, C. F.; Cap-
pon, James; Wood, William; Massicotte, E. L.; Roy, P. G.; Paquet,
Mgr. L. A.

It was moved by Mr. Lighthall, seconded by Dr. George Bryce,
that the minutes of the annual meeting of last year as contained in
the printed proceedings of last year in the hands of the Fellows be
confirmed.—Carried.

The Annual Report of Council, printed copies of which had been
delivered tothe Fellows, was then presented by the Honorary Secretary.
The Report was as follows:

REPORT OF COUNCIL
FOR THE YEAR 1919-1920.

To the Fellows of The Royal Society of Canada,

The Council have the honour to pfesent the following report on
the work of the Society during the past year:—

The last Annual Meeting was held in Ottawa on May 20, 21 and
22. The meeting was a very successful one. Owing to the formation
of a new Section, and the lack of accommodation for Sectional meetings
at the Chateau Laurier, the Council has found it necessary this year
to hold the general meetings of the Society, as well as the Sectional -
meetings, in the Victoria Memorial Museum. It is to be hoped that
the accommodation provided will prove quite satisfactory to the
Fellows.
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I.—PROCEEDINGS AND TRANSACTIONS OF THE SOCIETY.

In order to economize in the cost of production in our Transac-
tions, it was found necessary this year to revert to the issue- of one
single volume, instead of the quarterlies.

The volume consists of 888 pages, with illustrations, and a bound
copy will be laid upon the table for inspection; distribution will be
made promptly after the meeting.

The agenda this year shows a slight decrease in the number of
papers, as compared with the previous year, but the programme is an
extensive and varied one, and speaks well for the interest of the Fel-
lows in the work of their respective Sections. .

II.—ELEcTION OoF NEW FELLOWS.

This year there were vacancies in Sections I, II, IV and V. The
Council have much pleasure in reporting that the following candidates
received a majority of the votes cast, and their election is submitted
for confirmation:

SectIiON 1.

Fernand Rinfret, B.A., M.P.
Le chanoine D. Gosselin.
E. Z. Massicotte, LL.B.

SEctION 1II.

Herbert Leslie Stewart, M.A., Ph.D.
Chester Martin, M.A., B.Litt.

SEctiON IV.

Edward M. Kindle, A.B., M.S., Ph.D.
C. W. Knight, B.Sc.

J. Austen Bancroft, M.A., Ph.D.
Richard P. D, Graham, B.A., M.Sc.

SEcTIiON V.

A. T. Cameron, M.A., B.Sc., F.I.C.
J. G. Fitzgerald, M.B.

II1.—DECEASED MEMBERS.

It is with deep regret that we record two vacancies, caused by
death, in the ranks of the Fellows: Sir James Grant, K.C.M.G., and
Dr. C. Gordon Hewitt.
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Sir James Grant was a charter member, and a Past President of
the Society. Dr. Hewitt was elected in 1913, and, in the following
year, was made Treasurer, a position which he held until his death.

The biographical sketch of Sir James Grant was prepared by
Professor E. E. Prince, and that of Dr. Hewitt by the Honorary
Secretary.

SIR JAMES GRANT, K.C.M.G., M.D.

The death of Sir James Grant, on February 5, 1920, leaves in the
ranks of The Royal Society of Canada a very marked vacancy. For
mnearly forty years he filled a place of peculiar distinction in the Society,
and for close on seventy years was prominent in the public life of the
Dominion. During this long period—nearly three-quarters of a
century—there were few important occasions in which he did not take
part. He was one of the few remaining original Fellows of The Royal
Society who were present at the impressive inaugural meeting on
May 25, 1882, in the Senate Chamber, when the Duke of Argyll (then
Marquis of Lorne and” Governor-General) and Her Royal Highness
the Princess Louise were present as sponsors. He was the last of the
original officers of The Royal Society, being the Society’s first honorary
treasurer, and holding the office for some years. At the first meeting
of the Section of Geological and Biological Sciences he presented a short
paper on the fragment of a seal’s skeleton found in the glacial clay
bed nine miles below Ottawa, and he never failed to attend and take
part in the Section’s proceedings to the last. No Fellow was more
faithful in his attendance, and his striking appearance, courtly presence
and dignity, made him conspicuous at the meetings, while he was a
ready and eloquent speaker, and usually participated in the discussions.
To young scientific workers he was always ready to give encourage-
ment; but his most prominent characteristic was his unfailing op-
timism and his boundless faith in the future of the Dominion. Early
in his career he had been impressed with the resources and vast
possibilities of Canada’s North-West Territories, then remote and
little appreciated. He was quite a youth, a medical student indeed
at McGill (1849-50), when he met, under the roof of the Hon. Allen
Macdonald, ex-chief factor of the Hudson’s Bay Company, Sir George
Simpson, Governor of the Company, and a number of assembled
high officials serving under that distinguished chief, and listened to
their views as to the practically unknown regions of the north. This
early experience gave him a theme upon which he was eager to speak
whenever the opportunity offered. It was appropriate, therefore,
that when he was Member of Parliament for the County of Russell,
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he should be asked by Sir John A. Macdonald, Prime Minister, to
introduce the first Bill in the House of Commons, which led to the
building of the Canadian Pacific Railway. It was a well-merited
distinction. Thatwas in 1872; but it is interesting to observe that
he had prophesied the construction of such a transcontinental railway
from Atlantic to Pacific, in an address in 1860 to the old Mechanics’
Institute (later the Ottawa Literary and Scientific Society), the object
of which would be ‘‘to strengthen the very fibre of our country, and
to promote, as far as possible, trade and commerce for the advantage

" of our people,” to quote from his Empire Club address in Toronto, on
December 2, 1915. He rose to be the leading physician of the capital,
and came in contact with the various men of Imperial eminence,
who held the office of Governor-General, being physician at Govern-
ment House from Lord Monck’s time until 1905. He valued highly
the friendships thus formed, and he continued on terms of intimacy
with the Duke of Argyll, the Marquis of Lansdowne, Earl Dufferin,
and others.

In spite of his busy professional duties, he found time to write
over sixty articles and addresses, mainly in the chief medical journals
of England and this continent. One remarkable contribution appear-
ing in the columns of the British Medical Times and Gazette in 1863
might have led to an epoch-making discovery, viz.: Serum-Therapy;
but Sir James did not pursue his skin-disease experiment further, and
it was left for German bacteriologists to scientifically establish the
treatment. While at Queen’s University, Kingston, he gave much
tutorial instruction, and when passing through his medical course at
McGill University later he delivered systematic lectures to students
on the Nervous System, a subject which he dealt with, it is interesting
to note, in the last series of lectures he ever delivered, viz., a course to
hospital nurses in Ottawa two or three years ago.

Born in Inverness in 1831, he was always proud of his Scottish
ancestry, and, arrayed in Highland dress, he was an impressive figure
at St. Andrew’s Day festivals. During his long career he held many
prominent offices, and met a great number of the more notable men
and women of this continent and the Empire. He was President of
the Canadian Medical Association, and of the College of Physicians
and Surgeons of Ontario, and at the great International Medical
Congress was chosen Vice-President for Canada, a high distinction,
while the British Medical Association elected him an honorary mem-
ber. He valued greatly the position of President of the Canadian
Tuberculosis Association, which he had been mainly instrumental in
organizing, and he was President of the International Congress of
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Hygiene in Canada, in 1909; but his highest honour was that of
knighthood in the year of Queen Victoria's Jubilee, 1887. His visit
to the'Queen at Balmoral was perhaps his most treasured experience.

There never was a more patriotic Canadian, nor one having
greater faith in the Dominion’s future development; but he ceaselessly
held up the high standard of statesmanship, and of lofty public policy
of the Motherland. He often expressed grave fears of decline in
Canadian public life were British ideals to lose their power and
influence in the Dominion. In Parliament he was one of those who
urged generous public support, by the Government, to scientific
research and intellectual advance, and was ready on all occasions to
advocate the cause of literature and culture amongst our people.

He regarded the Presidency of The Royal Society of Canada, to
which he was elected in 1909, as one of the greatest honours received
by him during his long life.

CHARLES GORDON HEWITT.

Dr. Charles Gordon Hewitt was born near Macclesfield, England;
on February 23, 1885. He was the son of Thomas Henry Hewitt and
his wife, Rachel Frost. He received his early education at the King
Edward VI Grammar School, Macclesfield;, afterwards entering
Manchester University, from which institution he received the de-
grees: B.Sc. in 1902; M.Sc. in 1903; D.Sc. in 1909. In 1902 he was
appointed by his alma mater Assistant Lecturer in Zoology, and in
1904-9 . occupied the position of Lectuter on Economic Zoology.
In 1909 he left England for Canada, having received the appoint-
ment of Dominion Entomologist. In 1916 his title was changed to
that of Dominion Entomologist and ‘- Consulting Zoologist. It is
unnecessary here to recapitulate his activities in this important
office. He entered on his duties with enthusiasm and succeeded in
a few years in establishing one of the most efficient branches of
the public service.. The most important legislation which has been
enacted under his recommendation is the Destructive Insect and
Pest Act, 1910.

His successful efforts in establishing a treaty between Canada
and the United States for the protection of migratory birds was
recognized by the presentation of a gold medal by the Royal Society
for the Protection of Birds, March 12, 1918. Probably his strongest
single effort in the suppression of a dangerous pest was the work he
accomplished, in co-operation with the provinces of Nova Scotia and
New Brunswick, in the suppression of the brown tail moth.
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He was the author of important books and memoirs. His chief
published work is the well-known book on the house-fly of which
there were two editions. A smaller book on the same subject appeared
later as one of the Cambridge Manuals of Science and Literature.
His departmental publications consist of a series of annual reports
(1910-1916), and bulletins. Chief among the latter are those dealing
with the Honey Bee and the Large Larch Sawfly. Very recently he
completed an important work on the conservation of the wild life of
Canada, the manuscript for which is now ready for the press. The
publication in 1919 of an important volume on the insects collected
by the Canadian Arctic Expedition, 1913-1918, was brought about
under his direction.

His recognition as one of the foremost entomologists of the world
was freely conceded. In the year 1913 he was elected a Fellow
of the Entomological Society of America; in 1915 he was elected
President of the American Association of Economic Entomologists;
in 1913 he accepted the Presidency of the Entomological Society of
Ontario. He was a Fellow of the Entomological Society of London
(England), a corresponding member of the Zoological Society of
London (Eng.), and was an Honorary Fellow of the Royal Society
for the Protection of Birds, London (Eng.).

His election as a Fellow of the Royal Society took place in 1913.
In the following year he was elected honorary treasurer of the Society.
From the moment that he entered our Society he devoted himself to
its problems, and the Council had come to depend upon him for real
work in its business as well as for advice.

His death was tragic in its suddenness. He had attended the
meetings of the Commission of Conservation, at Montreal, on Febru-
ary 19 and 20, at which he presented an important paper on ‘‘Fur-
bearing Animals, their Economic Significance and Future.”

Soon after his return to Ottawa, on the 20th, he was taken
seriously ill with influenza; this soon developed into pleural pneu-
monia, and he died about 11 p.m. on February 29, 1920.

He seemed to be on the threshold of a long career, in which added
years would bring even greater success, and would fulfil all that he
was destined to accomplish. His gifts were varied, and his sym-
pathies deep and general. He touched life at so many points that one
cannot think that his interest ever flagged. His knowledge and ap-
preciation of the arts and belles letires were finely balanced by a warm
love of nature, and this led him into enthusiasms for our wild life.
His ideal habitation was always surrounded by a garden, and every
foot of soil was made to yield either use or beauty. There was in all

Proc., Sig. 2
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his work a rare combination of earnestness, with lightness of touch.
Highly characteristic, too, was a fine sense of humour, which kept all
things in their proper relation. . His personality was of that even
bearing that finds the best in all men, and gives duly the best in itself.
Even his causal acquaintances had sorrow when he died. To those
who knew him well there will remain a deep regret; to those who re-
ceived fully the intimate charm of his personality in familiar inter-
course there cannot be any mitigation of his loss, for he was a peerless
friend.

IV.—INCREASE IN PARLIAMENTARY GRANT.

We have very much pleasure in stating that the Government
has restored the annual grant voted by Parliament for the purposes
of the Society to $8,000.

On January 31, 1920, a deputation waited on the Hon. Sir Henry
L. Drayton, K.C.M.G., and presented a memorial, a copy of which
follows:—

January 20, 1920.
HoN. SIr HENRY DRAYTON,
Minister of Finance,
Ottawa.
Sir,

We, the undersigned, have the honour of bringing to your
notice a matter which is of vital importance to the future of The
Royal Society of Canada; in fact the continuance of the most
important activity of this Society, namely, the publication of its
Proceedings and Transactions, is no longer possible owing to
insufficiency of its monetary resources, and this is the matter to
which, on behalf of the Society, we have to ask your most earnest
consideration.

From the date of its foundation by act of Parliament (1882)
to the year 1913, the Society received an annual grant of $5,000
to assist in the publication of its Proceedings and Transactions.
In October, 1912, a deputation from the Society waited upon
your predecessor in office and requested an increase in this grant.
Our request was very generously met, in a spirit which acknowl-
edged the value of the Society’s labours, and the grant was in-
creased to $8,000. It was continued at that rate until last year
when it was cut down to $4,000. By reducing the contents of our
volume we have succeeded in continuing our publication, but it
must cease with the current issue unless it is found possible to
restore the previous grant of $8,000.
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The costs of printing and paper, and of the reproduction of
the valuable illustrations to our scientific papers have steadily
grown heavier. We further would call attention to the fact that
the Society has twice increased its annual membership fee, and
last year we increased it from $5 to $10, to cover the expenses of
the annual meetings, none of which are charged to the Parlia-
mentary appropriation; that is entirely reserved for the expenses
of printing and for the administration of the library.

It would not have been possible to issue the Proceedings and
Transactions for 1919 had the Advisory Council for Scientific
Research not made a special grant of $3,000 to The Royal Society.

Canada has no other scientific periodical in which the results
of Canadian scientific research can be announced to the public.
This donation of the Advisory Council was made to enable The
Royal Society to publish in its Transactions the more valuable
researches in the fields of Biology, Physics, Chemistry and
Geology, instead of having these papers scattered in American
and English periodicals.

The Transactions of the Society are sent to all the important
libraries of the world and there they represent the scientific and
literary activities of our Country. Our experience shows that
they are highly valued. The scientific papers are abstracted in
the United States, England, France and Germany and all libraries
are careful to keep their sets of our publications up-to-date and
complete. We submit that it would be in the best interests of
Canada to maintain and strengthen the Society, and we hope
that the Government will not allow the record of the nation’s
intellectual effort to disappear from the places where it has been
sought for and honoured.

Signed on behalf of the Society,

(Sgd.) R. F.-RuTTAN,
President.

V.—REPORT OF THE HONORARY LIBRARIAN.

The Honorary Librarian begs to report that the routine of
receiving and cataloguing the books and pamphlets received as ex-
changes has been carried on as usual. The receipts are noteworthy
in the resumption, after a lapse of .four years, of many valuable
journals and reports. Many of those received are accumulations,
owing to lack of transportation, but, in the case of many of the Belgian
scientific publications, there was an entire suspension of publication
during the war years.
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The following list, prepared by the Librarian, indicates the

additions to the library, other than the exchanges which have been
received regularly. A note is added, that, of the publications that
have been received, 52 were bound volumes, making a total of bound
volumes in the library of 2,041.

No.

Vol.

of bound vols. received during the year, 1919-1920, 52; making
the number of bound vols to date, 2,041.

Publications renewed after a lapse of four years or more, as follows:—

Svenska Acad., Stockholm. 56 publications.

Bologne Acad. 11 publications, 1913-18.

Lund Univ. 10 publications, 1913-18.

Linnean Soc., N.S.W. 40 publications, 1914-18.

Chemical Soc., London. 60 publications, 1914, to date.
Belgium, Roy. Botanical Soc., Part 1914 and 1919 (Brussels)
Belgium, Royal Geographical Soc. Part 1914 and 1919.
Annales de 'observatoire royale, Vol. 5, part V, 1914.

Belgium, Annales de 'observatoire royale. Vol. 5, part 4, 1914;
6, part 1, 1914; Vol. 6, part 2, 1918.

Belgium, Annales d’astronomie. Vol. 6, part 2, 1918.

Belgium, Annuaire de 'observatoire, 1915-16-17-18-19-20.
Belgium, Acad. royale, Bulletin, Beaux-Arts, 1914, Nos. 2, 3, 4.

1919, Nos. 4, 6.

Belgium, Acad. royale, Bulletin, Lettres, 1919, Nos. 4, 5, 6.
Belgium, Acad royale., Bulletin, Sciences, 1914, Nos. 2, 3, 4.
Belgium, Acad. royale, Bulletin, Sciences, 1919, Nos. 4, 5.
Toulouse, Acad., Memoires, 1914 to 1918.

Bordeaux, Soc. sc., Memoires, 1914-1917-18.

Rennes, Sc. et médicine, Procés-verbeaux, 1914-1918.
Kobenhavn. Publications, 1916.

Other Publications Received.

British Museum. Three publications, 1919.

British War Office. Book of official maps (war).
London—Statutes of Research Council and Allied Unions.

Copy of “Treaty of Peace,” Dept. of External Affairs. (Library).

Author’'s Copies Received.
Tingle, J. B. 44 separates.
Hopkins, J. C. Can. Annual Review.

Gorini, Prof. C. 4 papers. D. B. DOWLING,

Hon. Librarian.
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VI.—REPORT OF THE HONORARY TREASURER.

The following financial statement covers the year ending April 30,
1920. It includes the Government grant account and the general
account; it has been audited by Dr. J. C. Glashan and Dr. Adam
Shortt, two members of the Society appointed for that purpose.

FINANCIAL STATEMENT OF THE ROYAL SOCIETY OF CANADA FOR
THE YEAR ENDING APRIL 30, 1920.

GOVERNMENT GRANT ACCOUNT.

RECEIPTS.

By Balance in the Bank of Montreal, April 30, 1919.................. $ 347.63
% Grant from Dominion Government.............................. 3.333.34
% Grant from Hon. Advisory Council for Scientific and Industrial

TRESTRIne o S SRR . NS e e A 3,000.00
“ Bank interest onaccount...................... PR el A 91.84
$6,772.81

EXPENDITURES.

To Printing and publication of Transactions......................... $4,582.83
“ Maintenance of library and librarian’s salary..................... 720.00
SEIET ICA P ASEISLATICE L . . . .. . - Ly o e o it e o 365.00
S Fg)p IRy (T SRR LS A (- ) A% AR A SRS PR T S B 45.00
“ Miscellaneous expenditures. ...........ccooueeuinniiinniiana.. 20.00
“  OQutstanding cheque, dated April 25,1919 (61).................... 5.57
“ Balance in Bank of Montreal, April 30, 1920..................... 1,094.41

$6,832.81

1¥a8s Outstanding chequel. . . ... .00 VI gl LA Lo LT 60.00

$6,772.81
GENERAL ACCOUNT.
RECEIPTS.

By Balance in The Merchants’ Bank of Canada, May 1, 1919........ . $2,791.08
“ Annual subscription and initiation fees.......................... 1,320.62
ETNDRICT QI Y O SACIIOTES T o . 21 - 215 SreummLAReRd (V060 K) 8 ¥ Mshes F PRSI 28.63
ShklnterestoniInviestments. . . .. 8abE b ot Ll L il h L s o e 838.06
ShBankiinterest 0N aCCOUNT . . . . . thbimtalotors e s oo o oo o oo sle sioa s s s oo 75.09

$5,053.48
EXPENDITURES

To Railway faresof members.............. .. ... ..., $551.23
s S Expensestof* Aiinuall Meetiigy-" 5a SRR NAT S S0 S UG 119.65
“ Miscellaneous expenditures. .....oovuiuvene e eerenernninnernnens 71.78
4 Sir John Murray’s Memorial Lecture............................ 250.00
“ Balance in Merchants’ Bank of Canada on April 30, 1920.......... 4,060.48

$5,053.48

Audited and found correct:
J. C. GLASHAN .
ADAM SHORTT | Auditors.

Ottawa, May 11, 1920. C. MARIUS BARBEAU,
Honorary Treasurer.,
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When the Honorary Secretary had finished reading the Report
it was moved by Dr. J. H. Coyne, seconded by Canon Huard, that the
Report of Council be received and that the question of adoption be
voted on tomorrow.—Carried. ,

It was moved by Dr. Victor Morin, seconded by Dr. Ernest
Myrand that the election of Chanoine D. Gosselin, M. M. E. L.
.~ Massicotte and M. Fernand Rinfret be confirmed.—Carried.

It was moved by Dr. George Bryce, seconded by Mr. W. D.
Lighthall, that the election of Mr. Chester B. Martin and Dr. Herbert
L. Stewart as Fellows of Section II be confirmed.—Carried.

It was moved by Mr. J. A. Dresser, seconded by Mr. E. R.
Faribault, that the election of Mr. J. Austen Bancroft, Mr. Richard
P. D. Graham, Mr. Edward M. Kindle and Mr. Cyril W. Knight as
Fellows of Section IV be confirmed.—Carried.

It was moved by Dr. A. H. MacKay, seconded by Canon V. A.
Huard, that the election of Mr. A. T. Cameron and Dr. J. G. Fitz-
gerald as Fellows of Section V be confirmed.—Carried.

The following new Fellows who were present were introduced:
M. Fernand Rinfret, Chanoine Gosselin, Dr. H. L. Stewart, Mr.
Edward M. Kindle, Mr. A. T. Cameron, Dr. John G. Fitzgerald,
and Mr. R. A. A. Johnston, elected in 1919. .

The President then gave a short address suggesting certain lines
of activity to the Society and paying feeling tribute to Sir James
Grant and Dr. C. Gordon Hewitt, who had passed away since the last
meeting.

THE PRESIDENTIAL ADDRESS—(Wednesday Evening, May 19ih)

The Presidential Address was delivered on Wednesday evening
in the concert hall of the Chateau Laurier. The chair was occupied
by the Vice-President, Dr. A. P. Coleman. The President’s subject
was “International Co-operation in Science.” The address will be
found printed in full as Appendix “A."”

SESSION I1.—(Thursday Afternoon, May 20th)

The President took the chair at 3 p.m.

It was moved by Dr. Victor Morin, seconded by Prof. W. L. Grant,
that the report of Council be adopted.—Carried.

The reports of the following associated societies were then
presented:

The Historic Landmarks Association; The Ottawa Women'’s
Canadian Historical Society; The Hamilton Scientific Association;
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Huron Institute; Ontario Historical Society; The Elgin Historical
and Scientific Institute; Lundy’s Lane Historical Society; Niagara
Historical Society; Institut Canadien-Francais; Société Historique
de Montréal; Antiquarian and Numismatic Society of Montreal;
Nova Scotian Institute of Science, Halifax; Nova Scotia Historical
Society.

In pursuance of notice for amendment of the by-laws, it was
" moved by Dr. W. Mclnnes, seconded by Dr. A. P. Coleman, that
line 13 of Section 6 of the By-Laws be amended to read: “Applicable
to Sections I, II, IIT and IV;’ that line 46 be amended to read:
“Applicable to Section V.”’—Carried.

It was moved by Dr. J. P. McMurrich, seconded by Dr. A. G.
Huntsman, that the Royal Society of Canada learns with satisfaction
that an attempt is being made to secure the co-operation of Canada
with Newfoundland and the United States of America in the scientific
investigation of the hydrographic and biological conditions of the.
western waters of the north Atlantic, especially as these bear upon
the development and conservation of the Fisheries. The Society
would respectfully urge upon the Government of the Dominion that
it further such an attempt in whatever ways lie in its power, in view
of the vast importance of our marine fisheries, and the pressing need
for more intensive and extensive investigation into the conditions that
determine our supply of food fishes.—Carried.

It was moved by Dr. A. P. Knight, seconded by Dr. J. J. Mac-
Kenzie, that whereas during the coming summer a Pan-Pacific Scien-
tific Congress is to be held at Honolulu, Hawaiian Islands, to plan for
the co-operative investigation of the biological and hydrographic
conditions of the Pacific, especially in their bearings on the fisheries.
And whereas it is expected that the Congress will include representa-
tives from Japan, Java, the United States, New Zealand, Australia
and, it is hoped, Canada. Resolved that the Royal Society of Canada
feels that the great interest which the Dominion as a whole has in the
development and conservation of its West Coast Fisheries makes it
advisable that it should have one or more scientific representatives at
the Congress, and would request the Government to arrange for the
appointment of such representatives and make provision for their
travelling expenses.—Carried. '

Dr. Adam Shortt reported that a committee of representatives
from each of the sections met and considered the question of payment
of travelling expenses to Fellows attending the annual meeting. It
was moved by Dr. Shortt and seconded by Dr. Myrand that the
Council of the Society should be requested to consider the possibility
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of paying the full return railway fare to Fellows of the Society residing
. west of Port Arthur and east of Quebec.—Carried.

It was moved by Dr. E. Deville, seconded by Dr. F. T. Shutt,

that C. C. Smith, Dominion Observatory, R. K. Young, Astrophysical
Observatory, and Dr. Louis King, McGill University, be nominated
as representatives of the Royal Society of Canada on the National
Committee for Canada of the International Astronomical Union.—
Carried. -
It was moved by Dr. E. Deville, seconded by Dr. F. T. Shutt,
that Prof. L.. B. Stewart, University of Toronto, the Seismologist of
the Dominion Observatory, and C. A. French, Magnetician, Dominion
Observatory, be nominated as representatives of the Royal Society
of Canada on the National Committee for Canada of the International
Union of Geodesy and Geophysics.

Mr. William MclInnes, Secretary of Section IV, reported to the
General Meeting that at a meeting of the section Dr. R. W. Brock,
University of British Columbia, Vancouver, was appointed to repre-
sent the section on the National Committee for Canada of the
International Union of Geodesy and Geophysics.

Dr. C. T. Currelly presented the following report of the com-
mittee regarding the Military Monument:

To the President of the Royal Society:

Your committee regarding the Military Monument met with
the Committee of the Royal Academy, the Royal Institute of Archi-
tects, the Town Planning Institute.

The Committee was unanimous in recommending that a building
which would contain the trophies captured by our victorious troops,
and be at the same time of a monumental character, should be erected
in Ottawa. They further recommend that the committee be changed
into a commission, which should have the general supervision of the
plans for this future building. The Committee interviewed the Acting
Prime Minister and laid the matter before him. No answer has yet
been received, but it seems probable that this arrangement will be
made.

It would be advisable to appoint the same committee for another
year.

It was moved by Dr. Currelly and seconded by Prof. W. L.
Grant that the report be adopted.—Carried.

It was moved by Dr. J. C. Fields, seconded by Prof. F. E. Lloyd,
that a standing committee on science and scientific conditions in
Canada be appointed for the purpose of formulating, on matters
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pertinent to these subjects, resolutions and plans embodying the
views of the Royal Society of Canada subject to the approval of the
Society as expressed by it in general meetihg assembled or through its
Council, the members of such committee to consist of representatives
selected by Sections 111, IV and V.—Carried.

The members of the committee selected by the sections and
appointed by the Society were:

Section 11I—]J. C. Fields, J. C. McLennan.

Section IV—D. B. Dowling, T. L. Walker.

Section V—F. E. Lloyd, Andrew Hunter.

THE PoruLAR LECTURE—(T hursday evening, May 20)

SoME GREAT WAR INVENTIONS

The annual popular lecture on the above subject was given in
the ballroom of the Chateau Laurier at Ottawa before the Fellows
and guests of the Royal Society of Canada by Professor A. S. Eve.

In 1902, Dr. R. B. Owens, Professor of Electrical Engineering at
McGill University, took out a patent for guiding a ship by means of
coils placed upon it. These coils received a current by induction due
to an alternating current in an insulated cable placed beneath the
sea or river. This experiment was successfully tested by Dr. Herdt in
the River St. Lawrence. During the war this plan was revived partly
due to information received as to German activity, and partly to the
initiative of a young Canadian, Captain Manson, who had on the
western front employed a similar method for locating breaks in land
lines used for signalling. Owing to recent developments and im-
provements in electronic valves this method became of practical
service in guiding ships of the Royal Navy along swept channels
through minefields. The scheme was for a time kept secret, but has
recently been released by the British Admiralty.

Various methods of locating submarines by hydrophones and
hydrophone fish were described. Some account was given of ex-
periments on the West Coast of Scotland to test the pressures exerted
by exploding mines.

The remainder of the lecture was devoted to a description of
developments occurring in Wireless Telegraphy and Telephony. A
comparison was made between effects obtained by sound and those
in Wireless Telegraphy. In particular, resonance, beats and damping
were shown with tuning forks, and the analogy to Radio work was
pointed out. Two one-quarter kilowatt generators, of frequency 240,
were employed to illuminate tungsten filament lamps. As the phase
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was altered lamps were made to ‘“wink” in a manner analogous to
beating forks. An account was given of the Edison effect and of the
evolution of the diodes and triodes of various nations. The Duddell
singing arc was exhibited as an illustration of arc transmission.

The Radio Branch of the Department of the Naval Service,
through the kindness of the Lieutenant Commander Edwards, the
Director of that Branch, arranged to fit up a complete set of
receiving apparatus in the ballroom and to suspend an aerial from an
adjacent building. Signals were rendered audible to the whole of the
audience by means of a loud speaking magnavox telephone. During
the course of the lecture, complimentary messages to the Royal
Society were received from the Kingston, Ont., Coast Station, and
the Barrington, N.S., Naval Station, and signals were received from
the following stations among others: Montreal, 2 K. W. Spark 600
meters; steamers off New York and on the Great Lakes, Spark 600
meters; New Brunswick, Alexanderson alternator, 13,600 meters;
Annapolis, Md., Arc, 17,000 meters; Barrington Passage, Nova
Scotia, Arc, 4,000 meters; Kingston, Ont., Spark, 600 meters.

By the kindness of the Marconi Wireless Telegraph Company
of Canada, radio telephone transmitters were installed at the Naval
test room, Ottawa, and at the Marconi works in Montreal.

Miss Lutton, of Montreal, sang into the transmitter at that
point and her voice was well heard at Ottawa in the telephone receivers,
and, with the assistance of the loud speaking telephone above men-
tioned, was rendered audible to the whole audience. It is believed

that this is the first occasion upon which a large audience has, by

means of the wireless telephone, received speech through space over a
distance exceeding a hundred miles. The articulation was, to some
extent, impaired by reason of the many amplifications necessary to
operate the loud-speaking telephone. Trouble was also present due
to atmospheric disturbances, which were severe at the time. Never-
theless, the experiment was sufficiently successful to demonstrate the
potentialities of the radio telephone, the more so, as owing to the
conditions under which the lecture was given, a rehearsal was im-
possible and the audience had the interesting experience of seeing the
experiments carried out for the first time, during the lecture. The
telephonic speech, gramaphone music, etc., received from the wireless
telephone transmitter installed at the Naval test room at Ottawa was
excellent as in this case, owing to the strength of signals it was possible
to receive on a small loop and thus eliminate local interference and
atmospherics.
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A rotating coil was installed in the ballroom and connected with
the receiving apparatus and the direction finding effect of a loop was
demonstrated, and the application of this arrangement as an aid to
navigation of ships at sea, and aircraft, was explained.

Time did not permit to make reference to the important work of
other Canadians in various inventions during the Great War. The
activities of Professor J. C. McLennan in connection with helium are
well known, but much of his work in connection with other develop-
ments has not yet been published. Professor R. W. Boyle, of the
University of Alberta, also did work of the highest order in connection
with special detectors to which Sir Charles Parsons made reference
in his Presidential Address before the British Association in 1919.

Special thanks are due to the Minister of the Department of Naval
Service, to Lt. Commander Edwards and his staff of the Radio-
Telegraph Department, to the Marconi Wireless Telegraph Company
of Canada, and their representative, Mr. Runciman, to Miss Lutton
and to the personnel of the Chateau Laurier. Their energetic
cooperation made the lecture successful.

SESSION II1.—(Friday afternoon, May 21).
REPORT OF THE SECTIONS
SeEcTION

PROCES-VERBAL DE LA SECTION I

Membres présents ou inscrits: MM. Victor Morin, Ernest
Mpyrand, Fernand Rinfret, Benjamin Sulte, Zgidius Fauteux, Edouard
Montpetit, Marius Barbeau, M. le chanoine David Gosselin, MM. les
abbés Elie-]J. Auclair, Lionel Groulx, A. Couillard Després, MM.
P.-B. Mignault, A.-D. DeCelles, P. Poirier, T. Chapais, Léon Gérin,
Georges Pelletier et Antonio Perrault.

Se sont excusés de leur absence: MM. E.-Z. Massicotte, P.-G.
Roy, E. Rouillard, H.-J.-J.-B. Chouinard, Cyrille Deldge, Mgr.
L.-A. Paquet, M. I'abbé H.-A. Scott.

Travaux lus ou présentés:

1. Troupes du Canada, 1670-1687, par Benjamin Sulte.

2. Sur un journal inédit du siége de Québec en 1759, par ZEgi-

dius Fauteux.

3. Les censitaires du coteau Sainte-Geneviéve (banlieue de
Québec), de 1636 4 1800, par I’abbé Ivanhoe Caron.
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4. Un éducateur d'il y a cent ans, par I'abbé Elie-J. Auclair.

5. Blason et géographie populaires de Québec, par Marius
Barbeau. »

6. Jean Jolliet et ses enfants, par Mgr. Amédée Gosselin.

7. L’ancienne noblesse au Canada, avant 1667, par Régis Roy.

8. Le Tyrol autrichien, par le S. E. le cardinal Bégin.

9. Le régionalisme littéraire, par Albert Lozeau.

0. Georges-Antoine Belcourt, missionnaire & la Riviére-Rouge
(1874), par le Juge L.-A. Prud’homme.

11. La tragédie acadienne, par Placide Gaudet (hors programme).

12. Un gouverneur de Trois-Riviéres: Louis de la Porte de Lou-
vigny, par P.-Georges Roy (au programme, mais inachevé
au temps des séances).

-

Les “séances du deuxiéme jour se tinrent conjointement, l'une,
avec la section II, et I'autre, avec la section II et la Société de folklore
d’Amérique (section d'Ontario); & la premiére séance, M. Sulte
présenta le travail de M. Régis Roy.

Les résolutions suivantes furent proposées et unanimement
acceptées:

—D’accorder un délai d'un an & S. G. Mgr. Paul Bruchési et &
M. Adjutor Rivard pour leur permettre de maintenir leur nom sur
les listes de la Société en se conformant aux réglements (prop., M.
I’abbé Auclair; sec., M. Montpetit).

—De prier le conseil général de la Société de suspendre I'opéra-
tion de ses réglements, pour des raisons particuliéres qui seront ex-
pliquées, et de placer le nom de S. E. le cardinal Bégin sur la liste
des membres en retraite (prop., M. Morin; sec., M. Myrand).

—De prier le conseil général de remettre sur la liste de la section I
le nom de M. Albert Lozeau qui en avait été retranché en vertu des
réglements; 1'état précaire de sa santé et la présentation d'un travail
aux séances présentes sont portées 4 'appui du désir de la section
(prop., M. Morin; sec., M. Perrault).

—De recommander au gouvernement de Québec la fondation
d'archives provinciales, étant donné que la seule province francaise
du Canada n'a pas encore suivi 'exemple de plusieurs provinces
sceurs, qui ont leur bureau d’archives provinciales bien qu’elles ne
soient pas aussi riches que Québec en documents historiques (prop.,
M. Myrand; sec., M. I'abbé Groulx).

—De proposer que deux vacances en tout soient établies pour
’élection des candidats au cours du prochain exercice.

Au cours des séances, on discuta sans arriver A une conclusion
unanime le projet d'incorporer les sciences de langue frangaise aux
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sujets embrassés par la section I; on discuta aussi la possibilité d’or-
ganiser des réceptions locales pour les membres de la section et de
“‘couronner’’ certaines ceuvres canadiennes; et on conseilla au comité
de nominations de motiver leur communication personnelle en-faveur
de certains candidats. :

Election des dignitaires pour I’année qui commence :

Président, M. Ernest Myrand;

Vice-président, M. le juge L.-A. Prud’homme;

Secrétaire, M. Marius Barbeau;

Comité de nominations: MM. Léon Gérin, P.-Georges Roy,
Agidius Fauteux (secrétaire).

Comité de lecture: MM. A. Rivard, M. Barbeau et F. Rinfret.

Comité de publications: MM. B. Sulte et Léon Gérin.

C.-MARr1US BARBEAU,
Secrétaire de la Section I.

On the motion of Dr. Victor Morin, seconded by Mr. C. M.
Barbeau, the report of Section I was adopted.

REPORT OF SECTION II

The section met on Wednesday 19th May, 1920, the President
being in the chair.

Five meetings in all were held, on the 19th, 20th and 21st May,
the following members being in attendance; Messrs. Bryce, Coyne,
Cruikshank, Currelly, Edgar, Grant, Howay, McLachlan, Lighthall,
Longley, MacMechan, Riddell, Scott, Shortt, Stewart.

In the absence on public official duty of Mr. Burpee, J. H. Coyne
and Dr. MacMechan acted as secretaries pro tempore.

Brig. Gen. Cruikshank and Professor Edgar were appointed
representatives of the section on the nominating committee of the
Society.

It was decided to suspend action under regulation 8 in the case
of Professor Hill-Tout and to retain his name in the list of members.

Dr. Shortt was requested to meet representatives of other sections
to consider the question of increasing the allowance for expenses of
members of the Society.

Messrs. Shortt, Coyne and Currelly were nominated as a com-
mittee to consider and report on the question of a national museum
building.

An advisory committee on nominations of candidates for election
to the section was appointed, consisting of: Dr. Shortt, chairman,
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Prof. Edgar, secretary, Dr. Coyne, W. D. Lighthall, Dr. MacMechan,
Dr. Bryce, Judge Howay.

It was decided to elect three Fellows for the ensuing year.

A printing committee composed of Messrs. Shortt, Cruikshank
and Burpee was appointed for the section.

The papers announced in the printed programme were read in
extenso or by title. (List appended).

A resolution of sympathy with Professor Ganong, Corresponding
member for the section, in his bereavement through the loss of his wife
was passed, and the Secretary requested to forward a copy to him.

The following officers were elected: President, Brig. Gen.
Cruikshank, Vice-President, Hon. Mr. Justice Riddell, Secretary,
L. J. Burpee. |

On the motion of Dr. Archibald MacMechan, seconded by Brig.
Gen. Cruikshank, the report of Section II was adopted.

SeEcTiON II.—ENGLISH LITERATURE, HIisTORY, ETC.

1.—Presidential Address. By W. Lawson Grant, M.A.

2.—The Attitude of Governor Seymour towards Confederation.
By Judge Frederick William Howay, LL.D., F.R.S.C.

3.—OIld Victoria with the Hudson’s Bay Company. By Rev.
George Bryce, M.A., LL.D., F.R.S.C. 4

4 —Extra Territorial Criminal Jurisdiction in British Canada.
By Hon. William Renwick Riddell, LL.D., F.R.S.C.

5.—When International Arbitration Failed. By Hon. William
Renwick Riddell, LL.D., F.R.S.C.

6.—The Slave in Canada. By Hon. William Riddell, LL.D.,
F.R.S.C.

7.—~Humours of the Time of Robert Gourlay. By Hon. William
Riddell, LL.D., F.RS.C.

8.—The Declining Fame of Thomas Carlyle. By H. L. Stewart,
M.A., Ph.D.

9.—A Plea for Coriolanus. By Walter S. Herrington, K.C.,
F.RS.C.

10.—English Poetry in the Twentieth Century. By Pelham
Edgar, Ph.D., F.R.S.C.

11.—Afoot in Ultima Thule. By Archibald MacMechan,
B.A., Ph.D., F.RS.C.

12.—An Unpublished Document relating to Fleury Mesplet.
By R. Wallace McLachlan, F.R.S.C. ‘

13.—The Life of a Nootka Indian. By E. Sapir, Ph.D. Presented
by D. C. Scott, F.R.S.C.
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14—The ‘“Blond” Eskimos. By Diamond Jenness, M.A.,
F.R.A.I. Presented by J. H. Coyne, F.R.S.C.

15—The Legend of Saint Brendan. By James F. Kenny.
Presented by A. G. Doughty, F.R.S.C. 3

16.—A Visit to the Fisher-folk of Gaspé. By C.-M. Barbeau,
F.R.S.C.

REPORT OF SECTION III

The meeting of 1920 must rank with the most successful in the
history of the Section; the attendance was above the average and the
papers presented were of marked scientific interest and value.

The Section was again honoured by the presence of Professor
Dayton C. Miller, D.Sc., of the Case School of Applied Science,
Cleveland, Ohio, who in an illustrated address described his further
studies and their results in connection with sound waves from large
guns and projectiles, with special reference to velocity of explosive
sounds in free air.

Five sessions were held at which thirty-nine papers were read in
full or in abstract. The programme included many papers of import-
ance and may be considered as representative of research and investi-
gation by Canadian workers during the past year in the sciences of
mathematics, physics and chemistry. The discussions following the
papers were taken part in by a large number of the Fellows present
and added much to the interest and value of the matter presented by
the several authors.

The following Fellows were in attendance: Dr. A. S. Eve, Presi-
dent; Dr. J. C. Fields, Vice-President; Dr. Frank T. Shutt, Secretary;
Messrs. Allan, F. B.; Allen, Frank; Archibald, E. H.; Bronson, Howard
L.; Clark, A. L.; Dawson, W. Bell; DeLury, Alfred T.; Deville, E.;
Ellis, W. H.; Glashan, J. C.; Goodwin, W. L.; Harkness, James; King,
Louis Vessot; Klotz, Otto; MacKenzie, A. Stanley; Mclntosh,
Douglas; McLennan, J. C.; McClung, R. K.; Patterson, John;
Plaskett, J. S.; Ruttan, R. F.; Satterly, John; Stupart, Sir F.;
Sullivan, C. T

The following resolutions were carried by the Section:

That the following Fellows constitute the Editorial Committee
for the ensuing year: Dr. J. C. Fields, Dr. Louis V. King, Dr. Otto
Klotz and Dr. Francis B. Allan. All papers presented to the Section
for publication will be submitted to this Committee.

That a Committee on Membership be appointed to prepare a
list of the available scientific men in Canada which Section III cculd
draw upon in filling vacancies. This Committee would investigate
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the qualifications of possible candidates for membership in the Section
throughout the Dominion and report the results of their findings,
with suggestions, to the Secretary of the Section before December
1st, a copy of this report to be forwarded to each member of the
Section by the Secretary of the Section as soon as may be possible
after its receipt.

The following Fellows were subsequently appointed to constitute
this Committee on Membership for the ensuing year: Dr. J. C.
Fields, Dr. R. F. Ruttan, Dr. Otto Klotz and Mr. John Patterson.

That Dr. Fields and Dr. Shutt be appointed to act on behalf of
the Section on the Joint Printing Committee of Sections III, IV and V.

That the Council of the Society be urged to favourably consider
the granting of fifty reprints, with covers, free of charge, to authors
of papers. .

That the Representatives to be recommended for election by the
Royal Society, as members of the National Committee for Canada
of the International Research Council, be the following:

International Astronomical Union: C. C. Smith, Dominion
Observatory; R. K. Young, Dominion Astrophysical Observatory;
Louis V. King, McGill University.

International Union of Geodesy and Geophysics: Professor
L. B. Stewart, University of Toronto; The Seismologist, Dominion
Observatory; C. A. French, Magnetician, Dominion Observatory.

That in the opinion of this Section it is highly desirable that a
Standing Committee of the Royal Society of Canada, composed of
members of Sections III, IV and V, be appointed to consider and
from time to time to report on scientific conditions and matters of
scientific interest and importance to Canada. This Committee would
be a body that might express the mind of the Royal Society in matters
pertaining to scientific progress in Canada and also serve to strengthen
the Honorary Advisory Council for Scientific and Industrial Re-
search in all its efforts towards the promotion of pure scientific re-
search of a fundamental character, apart from the application of such
research to the industries.

The following members of Section III were subsequently ap-
pointed to act on this Committee: Dr. J. C. Fields and Dr. J. C.
McLennan.

That all vacancies in the Section occurring throughout the year
be filled in the usual manner at the Annual elections.

The election of officers for the ensuing year resulted as follows:
President, Dr. J. C. Fields; Vice-President, Dr. Douglas MclIntosh;
Secretary, Dr. Frank T. Shutt.
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The following papers were read in full or by abstract at the
sessions of the Sections:

List or PAPERS READ IN SEcCTION III

1.—Presidential Address. Dr. A. S. Eve, F.R.S.C. Relativity.

2.—0On the Calculation of Thermal Molecular Pressure in Gases.
By Louis V. King, D.Sc., F.R.S.C.

3.—On an Elementary Proof of Rayleigh's Law of Molecular
Scattering of Light. By Louis V. King, D.Sc., F.R.S.C.

4 —Note on the Distribution of Velocities in the Neighbourhood
of a two-dimentional Air Jet flowing into a Stagnant Atmosphere.
By Louis V. King, D.Sc., F.R.S.C.

5.—The Adiabatic Condensation of the Ether Vapor. By
Professor A. L. Clark, Ph.D., F.R.S.C.

6.—The Capacity and Resistance of the Capillary Electrometer.
By Professor A. L. Clark, Ph.D., F.R.S.C.

7.—The Scattering of Light by dust-free Liquids. By Frank
B. Kenrick, Ph.D., F.R.S.C., and W. H. Martin.

8.—The Velocity of Sound in Air. By J. A. Gray, O.B.E,,
D.Sc. Presented by Dr. A. S. Eve, F.R.S.C. ,

9.—The Application of Measurements of the Velocity of Sound
to Meteorology. By J. A. Gray, O.B.E., D.Sc. Presented by Dr.
A.S. Eve, F.RS.C. L

10.—The Scattering of Roentgen and Gamma Rays. By J. A.
Gray, O.B.E., D.Sc. Presented by Dr. A. S. Eve, F.R.S.C.

11.—The Absorption of Gamma Rays by Substances of High
Atomic Weight. By J. A. Gray, O.B.E., D.Sc. Presented by Dr.
A.S. Eve, F.RS.C.

12.—The Range of Beta Rays scattered by Lead. By J. A. Gray,
O.B.E., D.Sc., and A. V. Douglas. Presented by Dr. A. S. Eve,
EiR.S:C.

13—A Review of Some Physical Problems which arise in Study-
ing the Influence of Atmospheric Conditions upon Health. By A.
Norman Shaw, D.Sc. Presented by Dr. A. S. Eve, F.R.S.C.

14.—Anemometric Tests with the Kata-thermometer. By L.
H. Nichol, B.A. Presented by Dr. A. S. Eve, F.R.S.C.

15.—The Graphical Analysis of Estuary Tidal Records. By
Miss Violet Henry, M.Sc. Presented by Dr. A. S. Eve, F.R.S.C.

16.—An Electrical Thermo-regulator. By Robert Clark, Esq.
Presented by Dr. A. S. Eve, F.R.S.C.

17.—A Peculiar Radio-active Mineral. By Robert Clark, Esq.
Presented by Dr. A. S. Eve, F.RS.C.

Proc., Sig. 3
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18.—The Coefficient of Viscosity of a Gas—An elementary
laboratory experiment. By John Satterly, F.R.S.C.

19.—Impact, Harmonic Motion and the Elasticity Moduli—a
Laboratory Experiment. By John Satterly, F.R.S.C.

20.—The Hatchet Planimeter. By John Satterly, F.R.S.C.

21.—The Practical Study of a Catenary. By John Satterly,
F.R.S.C.

22.—On Certain Expansions in Terms of Cylindrical Functions.
- By Professor James Harkness, F.R.S.C.

23.—An Application of a Theorem by Lie on the Torsion of a
Curve belonging to a linear complex. By C. T. Sullivan, Ph.D., D.Sc.,
F.RS.C.

24.—The Smelting of Titaniferous Iron Ores. By W. M, Goodwin.
Presented by Dr. R. F. Ruttan, F.R.S.C.

25.—The Reaction of certain derivatives of Phthalic Anhydride
with Benzene in the presence of Aluminium Chloride. By F. B.
Allan, Ph.D., F.R.S.C,, and W. A. Lawrence.

26.—The Preparation of the Three Benzoylbenzoic Acids. By
F. B. Allan, Ph.D., F.R.S.C., and M. E. Smith.

27.—Analysis of Earthquake Waves. By Dr. Otto Klotz,
F.R.S.C.

28.—The Orbit and Dimensions of U Coronz. By J.S. Plaskett,
F.RS.C.

29.—The Intensity of the Hydrogen Lines and the Continuous
Spectrum in X Cassiopeizz. By H. H. Plaskett, B.A. Presented by
J. S. Plaskett, F.R.S.C.

30.—The Alkali-content of Soils as related to Crop Growth. By
Frank T. Shutt, D.Sc., F.R.S.C., and A. H. Burwash, B.A. (by title).

31.—The Electrical Conductivity of Aqueous Solutions of
Potassium Chloroplatinate as affected by Hydrolysis. By E. H.
Archibald, D.Sc., F.R.S.C.

32.—A Photographic Study of the Sound Waves from Large
Guns and Projectiles with Special Reference to Velocity of Explosive
Sounds in Free Air. By Dayton C. Miller, Ph.D. Presented by Dr.
A.S. Eve, F.RS.C.

33.—The Measurement of Small Capacities. By E. S. Bieler.
Presented by Dr. A. S. Eve, F.R.S.C.

34.—On the Permeability of Thin Fabrics and Films to Hydrogen
and Helium. By Professor J. C. McLennan, F.R.S.C., and W. W.
Shaver, B.A. \
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35.—O0n the Electrical Conductivity of Copper Fused with Mica.
By Miss M. I. Mackey and Miss Ida Giles, with Introduction by
Professor J. C. McLennan, F.R.S.

36.—Vacuum Spark Spectra of Various Elements in Helium in
the Extreme Ultra-Violet. By Professor J. C. McLennan, F.R.S., and
A. C. Lewis, M.A.

37.—On the Absorption and Series Spectra of Lead. By Pro-
fessor J. C. McLennan, F.R.S., and R. V. Zumstein, M.A.

38.—On the Mobilities of Ions in Helium at High Pressure. By
Professor J. C. McLennan, F.R.S., and E. Evans, M.A.

39.—Arc Spectra in Vacuo and Spark Spectra in Helium and of
Various Elements. By Professor J. C. McLennan, F.RS., J. F. T.
Young, M.A., and H. J. C. Ireton, M.A.

FraNk T. SHUTT,
Secretary.

On the motion of Dr. Shutt, seconded by Professor A. T. DeLury,
the report of Section 1II was adopted.

REPORT OF SECTION IV

Section IV begs to submit the following report: Four sessions of
the Section were held at which 15 members were present, namely:

J. A. Dresser, President; W. Mclnnes, Secretary; L. W. Bailey,
R. W. Brock, A. P. Coleman, W. H. Collins, D. B. Dowling, E. R.
Faribault, R. A. A. Johnston, E. M. Kindle, W. G. Miller, R. G.
McConnell, W. A. Parks, T. L. Walker, James White. In addition
many visitors were present at each Session.

Edward M. Kindle, A.B., M.S., Ph.D., C. W. Knight, B.Sc.,
J. Austin Bancroft,- M.A., Ph.D., Richard P. D. Graham, B.A.,
M.Sc., were elected members of the Section during the year.

The following officers were elected for next year: President,
William Mclnnes; Vice-President, W. A. Parks; Secretary, R. A. A.
Johnston.

The Committee on Printing of last year, E. R. Faribault, James
White, William Mclnnes, were re-elected.

There are two vacancies on the membership of the Section and it
was resolved by the Section that two members be elected to fill the
vacancies, and that the General Meeting be asked to authorize an
increase of two in the membership of the Section.

The following papers were presented at the Session of the Section:

1.—A Devonian Glacier. By G. F. Matthew, D.Sc., F.R.S.C.
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2.—Granite Segregations in the Serpentine Rocks of Quebec.
By J. A. Dresser, M.A., F.RS.C.

3.—The Relationships of the Palzxozoic to the Pre-Cambrian
along the Southern Border of the Laurentian Highlands in South-
eastern Ontario and the Adjacent Portions of Quebec. By M. E.
Wilson, B.A., Ph.D.

4.—The Killarnean Diastrophism in the Lake Superior Region.
By W. H. Collins, B.A., Ph.D., F.RS.C.

5.—The Norite Rocks of the Lake Athabaska Region. By
Frederick J. Alcock, B.A., Ph.D.

6.—A Local Occurrence of Differentiation in Granite on the
Churchill River, Northern Manitoba. By Frederick J. Alcock,
B.A,, Ph.D. Presented by D. B. Dowling, B.Sc., F.R.S.C.

7.—Eastern Shore Deposits of the Cretaceous Sea. By D. B.
Dowling, B.Sc., F.R.S.C.

8.—The Origin of the Rocky Mountain Trench, British Columbia.
By S. J. Schofield, M.A., B.Sc., Ph.D., F.G.S.A., Geological Survey,
Canada. Presented by William MclInnes, B.A., F.R.S.C., F.GS.A.

9.—The Origin and History of the Great Canon of Fraser River.
By Charles Camsell, B.Sc., F.R.S.C., F.G.S.A.

R. W. Brock addressed the Section on his experiences in Palestine
during the war and outlined in a most interesting way the physio-
graphy and geology of the region.
' WiLLiaM McINNES,

Secretary Section IV,

On the motion of Dr. William MclInnes, seconded by Dr. W. A.
Parks, the report of Section IV was adopted.

REPORT OF SECTION V

Section V held four regular sessions.

The following Fellows were present: Professors Macallum,
McMurrich, Knight, McLeod, Hunter, Prince, Harris, Faull, Thomson,
Cameron, Mackenzie, Walker, Buller, Principal Harrison, Dr. McKay,
Dr. Huntsman, Canon Huard.

Professor McMurrich and Professor Knight were nominated to
represent the Section upon the general nominating committee of the
Society, Professor McMurrich for one year, and Professor Knight for
two years. ¢

Professor Macallum, Professor Prince and Dr. Huntsman were
appointed the sectional printing committee, Professor Prince and
Dr. Huntsman to act upon the general printing committee.
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Professor Macallum and Professor MacKenzie were nominated
to act with the council in the selection of new Fellows. Two new
Fellows were elected to the Section—Professor Cameron and Pro-
fessor Fitzgerald. ;

The following resolutions were passed by the Section and
transmitted to the general session. .

I.—In regard to the North Sea fisheries.

II.—In regard to the Pacific fisheries.

III.—In regard to a National Natural History Museum.

IV.—In regard to greater promptness in the publication of
scientific results.

V.—A resolution approving the appointment of a standing
committee of the scientific sections to act in an advisory capacity in
matters of scientific research. Messrs. Lloyd and Hunter to be
representative of Section V.

VI.—A resolution in regard to investigation and research into
the value of elevator screenings.

The Section desires to express its sorrow at the loss of two of its
most prominent members in the following resolutions:

Moved by Prof. Prince, seconded by Prof. MacKenzie, that this
Section desires to give expression to its sense of profound regret in
the loss of Sir James Grant, one of its oldest and most widely known
members. At the earliest meeting of the Royal Society, Sir James
Grant presented papers upon Geology, and from time to time during
the long period of forty years he took an active part in the work of
Section IV, and was prominent in the general work of the Society,
becoming in 1909 President of the Royal Society. As a public man,
a member of the Federal Parliament for many years, as a venerable
medical practitioner, and as an original Fellow of the Society, his loss
is one calling for special record. :

Moved by Prof. Lloyd, seconded by Prof. Walker. The members
of Section V of the Royal Society of Canada desire to express and to
record their sorrow of the loss of one of its most active and influential
members by the death of Dr. C. Gordon Hewitt.

Dr. Hewitt was a public-spirited and devoted scientist, true to
the best ideals of useful citizenship. His work in the interests of
Canada in the field of Entomology and Ornithology have earned him,
who has died at a too early age, a lasting place in the memory of his
colleagues in The Royal Society of Canada.

The officers for the ensuing year are as follows: President,
Professor- A. P. Knight; Vice-President, Professor Lloyd; Secretary,
Professor Thomson.
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It is recommended to council that three (3) new Fellows be
elected to the Section next year.
Twenty-three papers were read at the sectional meeting as follows:
1.—Presidential Address. Plant Pathology: its Status and its
Outlook. By J. H. Faull, B.A,, Ph.D., F.R.S.C.

2.—(1) Anoxzmia and Periodic Breathing in Decerebrate Cats.
By J. J. R. Macleod, M.B., Ch.B., F.R.S.C.

3.—(II) The percentage of Lactic Acid in the Arterial Blood of
conditions of Asphyxia, Anoxemia and Shock. By J. J. R. Macleod,
M.B., Ch.B,, F.R.S.C.

4.—Association, Commensalism and Parasitism among Marine
Animals found in the Strait of Georgia. By C. McLean Fraser,
M.A,, Ph.D., F.RS.C.

5 .—The Mutual Precipitation of Certain Plant Mucilages and
Dyes. By Francis E. Lloyd, M.A., F.R.S.C.

6.—(I) On the Occurrence of Resin Canals in Certain Con-
servative Regions of Some Conifers. By R. B. Thomson, B.A,,
F.R.S.C. (Lantern).

7—(II) A Suggested Revision of the Classification of the
Conifers. By R. B. Thomson, B.A., F.R.S.C. (Lantern).

8. —(III) Vestigial Centripetal Xylem and Transfusion Tissue
in the Leaf of Pinus Strobus. By Miss Lilian V. Baker, M.A. Pre-
sented by R. B. Thomson, B.A., F.R.S.C. (Lantern).

9.—(IV) Elevator Screenings—Their Source and Composition
and Certain Problems Connected with their Disposal and Use. By
John R. Dymond, B.A. Presented by R. B. Thomson, B.A.

10.—(V) The Origin of the Ligneous Resin Canals in Pines. By
N. C. Hart, M.A. Presented by R. B. Thomson, B.A.

11.—(VI) Tangential Pitting in Certain Fossil Vascular Plants
and Lower Seed Plants. By Miss Dixie Pelluet, B.Sc. Presented by
R. B. Thomson, B.A.

12.—(VII) Some Characters of the Xylem Tissue in the Cycads.
By H. B. Sifton, M.A. Presented by R. B. Thomson, B.A.

13.—(VIII) The Pit-Closing Membrane in Certain Vascular
Plants. By Miss Gertrude erght M.A. Presented by R. B. Thom-
son, B.A. (Lantern).

14.—Histoire d’Une Escouade de ‘‘Petits Soldors’’—Fantaisie
entomologique. By Canon V. A. Huard, D.Sc., F.R.S.C.

15.—(I) The Uredinial Stage of the Balsam Rust Uredinopsis
mirabilzs. By H. P. Bell. Presented by J. H. Faull, B.A., Ph.D,,
F.R.S.C.
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16.—(II) The Development of Collybia velutipes. By E. H. Moss.
Presented by J. H. Faull, B.A., Ph.D., F.R.S.C.

17—An investigation of the Movement of the Water in the Bay
of Fundy and its Effect on the Fauna. By Professor ]'. W. Mavor.
Presented by Dr. A. G. Huntsman, F.R.S.C.

18.—Abscission of fruits in Juglans californica quercina. By F.
E. Lloyd, M.A,, F.R.S.C.

19.—Some Further Observations on the Heliotropic Reactions of
Pilobolus and the Discharge of the Sporangia. Illustrated with
lantern slides. By Professor A. H. Reginald Buller, F.R.S.C.

20.—Some Observations on the Red Squirrel and its Fungus
Food. By A. H. Reginald Buller.

21.—Nouvelle méthode d’homogénéisation pour la recherche du
B. Tuberculeux dans les crachats. Par M. A. Vallée, M.D. Présenté
par A. B. Macallum, Ph.D., LL.D., F.R.S.C.

22.—L’étoile de mer et son utilité comme engrais. Par M. I'abbé
Alexandre Vachon. Présenté par A. B. Macallum, Ph.D., LL.D,,
F.R.S.C.

23.—A Systematic Analytical Study of the North American
Convallariaceal, except Polygonatum-Trillium, and Medeola, Con-
sidered With Regard to Their Origin Through Discontinuous Varia-
tion. By R. Ruggles Gates.

J. J. MAcKENzIE,
Secretary.

On the motion of Dr. J. J. MacKenzie, seconded by Dr. J. P.
McMurrich, the report of Section V was adopted.

It was moved by Dr. A. P. Coleman, seconded by Prof. F. Allen,
that the Royal Society of Canada express to the Government their
great regret at the loss of so many of the more promising younger
members of the scientific departments of the Government owing to
the inadequate salaries paid them under present conditions. Fot
the development of our natural resources we need the work of these
highly trained men, most of whom have spent many years of training
in preparation for their work, and we strongly recommend that
salaries be so adjusted as to retain them in the service of the country.—
Carried.

It was moved by Dr. O. Klotz, seconded by Dr. J. C. Fields,
that the Royal Society desires to place on record, as an historical
event, that on the occasion of the popular lecture delivered last evening
at the Chateau Laurier by Dr. A. S. Eve, F.R.S.C., on ‘“Some Great
War Inventions’ before the members of the Royal Society and others,
for the first time the human voice was heard over a distance of one
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hundred miles clearly and distinctly by a large audience through the
medium of wireless telephony.—Carried.

It was moved by Dr. A. G. Huntsman, seconded by Dr. J. P.
McMurrich, that the Royal Society deprecates the proposal to decrease
the all too limited accommodation hitherto available for the Natural
History ‘collections brought ‘together by the various divisions of the
Geological Survey. It respectfully urges upon the Government of
Canada that in view of the great importance to our country of its
natural resources full and ample accommodation be provided for the
storage and display of the natural history material, collected and to be
collected, illustrative of those resources. It also urges upon the
Government that in view of the great importance of this work there
should be formed from the nucleus existing in many of the divisions
of the Geological Survey a definite museum organization or staff
with well-balanced departments which may be adequate for the
collection, study and preparation for display of the necessary collec-
tions in the various fields of natural history, such as mineralogy,
palzontology, botany, zoology, ethnology, etc., in order that there may
develop in the Capital of Canada a representative National Museum
to fill for us the need met in Great Britain by the British Museum in
London and in the United States by the United States National
Museum in Washington. The Society would further urge that in the
formation of museum departments the great importance of our fishery
and other aquatic resources should be recognized by the creation of a
department of marine biology, a field not hitherto covered in the
divisions of the Geological Survey. Therefore, be it resolved that a
committee be formed to wait as a deputation upon the Government
and press for a consideration of this matter, the committee to be
appointed by the president elect who should be its chairman.—
Carried.

It was mqved by Prof. McMurrich, seconded by Prof. Walker,
that Section V requests serious consideration by the Society, more
especially by the Printing Committee, of the necessity for prompt
publication of papers. The section also requests that the custom of
granting 50 reprints to the authors of published papers be resumed
and that the Printing Committee be authorized to arrange, if possible,
for the prompt issuance of the reprints when this may be requested
by the authors.—Carried.

It was moved by Prof. Thompson, seconded by Prof. F. E.
Lloyd, that whereas present methods of disposal and use of the screen-
ings cleaned from western grain at terminal elevators results in im-
mense losses not only to the grain grower but also to livestock men and
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to general agriculture; and whereas the proper handling and utiliza-
tion of these screenings is dependent on information as to the nutritive,
pharmacological and chemical properties of the seeds involved,
therefore, be it resolved that the necessity for such researches be
brought to the attention of the Advisory Committee on Research of
this Society for their consideration and action.—Carried.

"It was moved by Dr. Pelham Edgar, seconded by Mr. A. B.
DeLury, that the cordial thanks of the Society be presented to the
Deputy Minister of Mines and the Director of the Geological Survey
for their kindness in placing the rooms of the Victoria Memorial
Museum at the disposal of the Society for this annual meeting.—
Carried.

It was moved by Brig. Gen. Cruikshank, seconded by Dr. A.
McMechan, that in the opinion of this Society some fitting national
memorial should be established in honour of Archibald Lampman as
a pioneer poet of Canada, and especially as a poet of Ottawa, and
that steps be taken to bring this matter to the notice of the Dominion
Government, and that in the opinion of this Society the most appro-

priate place for such a memorial would be Nepean Point.—Carried.

It was moved by Dr. Fields, seconded by Prof. Lloyd, that in the
opinion of your committee on science and scientific conditions in
Canada productive research in our universities and the training of
research men are of the very first order of importance for the develop-
ment of the country. We, therefore, recommend that:

(e) The appointment of heads of scientific departments in our
universities should be made primarily on the ground of research
qualifications.

(b) That those members of the teaching staff who are qualified
to do research work should be encouraged to follow their inclination
and adequate aids thereto should be furnished whether in the form
of additional keep or added equipment and supplies.—Carried.

The report of the Nominating Committee was then presented by
Prof. Edgar and the following nominations were made: President,
Dr. A. P. Coleman; Vice-President, Mr. Duncan C. Scott; Honorary
Secretary, Mr. Duncan C. Scott; Honorary Treasurer, Mr. C. M.
Barbeau; Honorary Librarian, Mr. D. B. Dowling.

4 It was moved by Prof. Edgar, seconded by Dr. J. J. MacKenzie,
that the report of the Nominating Committee be received and adopted.
—Carried.

The newly elected president, Dr. Coleman, then took the chair.

It was moved by Dr. Otto Klotz, seconded by Dr. R. K. McClung,
that the following Fellows constitute the General Printing Committee












International Co-operation in Science

A call for efficiency followed the declaration of war. A desire
for co-operation has followed the declaration of peace. ;

Just as the doctrine of relentness efficiency played its important
role during the mobilization for war, so to-day the gospel of voluntary
co-operation has penetrated and influenced the political, industrial
and scientific activities of all the allied nations. It has strengthened
the bonds of esteem and friendship that existed during the war, and
has cultivated a closer, moral and intellectual union among the allied
peoples.

The general recognition of the value of co-operation may be
truthfully described as the best positive product of the great war.
It has given birth to what may be called the international mind, the
moving spring of which is the idea of a world-wide community of the
human race and the desire for its realization. Internationalism is
everywhere active. There is a growing tendency towards the consoli-
dation of various human interests, a drawing together of humanity
which tends towards mutual understanding and mutual happiness
among the nations.

The highest ideal of the internationalist is the League of Nations,
for it is an effort at world-wide political and national co-operation,
“a unification of the whole human race into a single family, organized
group or community.” Among the less ambitious of the international
movements is the International Research Council, which embodies
the concept of international co-operation in science.

My task this evening is to present to you some idea of what this
International Research Council is and what it may become, and to
discuss the influence of international and national co-operation upon
the development of scientific research. I must ask your indulgence
if it appears too obvious that I am viewing the subject through the
eyes of a chemist, and if my illustrations are drawn chiefly from
science in the British Empire.

A very few years ago the scientific workers in the British Empire
were generally content to work individually in the dissemination
of the knowledge of nature and the control of energy. Only in the
leisure afforded them from their professional duties did they seek
to enlarge the boundaries of knowledge and inspire others to undertake
pioneer work. The men of imagination, training and genius, who
were reaching out into the unknown and bringing back new things
of the greatest importance—the very fundamentals of the research
workers of to-day—were comparatively few in number. But through
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the efforts mainly of this small band of investigators the early years
of the 20th century were marked by marvellous developments in
science and its applications. Such men must always work alone, never
in harness. They are the distinguished and immortal few. Their work
springs from themselves, they require no external incentive. The
great majority of scientific workers of all grades, from research
students to professors and directors of research laboratories, also
worked as individuals, as knights errant in the warfare against the
unknown. This resulted in ill-balanced investigation, especially in
chemistry, where we had duplication in many places and incomplete
research in others.

The characteristic feature of this pre-war period, then, was the
tendency of the individual to work along his own narrow front,
oblivious of the work of others and of the problems of national import-
ance. But British scientific workers were not entirely without con-
cern for the relation of science to public welfare. The Science Guild
of Great Britain, as well as able writers, called public attention from
time to time to the small recognition accorded to science by the
universities and Government of the country; the small amount of
science in the curriculum in the secondary schools of the country and
the lack of scientific organization in the Government departments.
Scientific method, fostered by the universities in ever increasing
measure, was receiving greater recognition. Scientific discovery
progressed in its slow conquest of the unknown. Men of science had
the leisure to think, but were more or less detached from their col-
leagues in universities, from the industries and from public affairs,
and occasionally one could detect a tone of superiority in their rela-
tions with the world of affairs. They even compared notes with men
of science of other nations, once in two or three years, and then
“rendered unto the Teutonic Cazsar the things that were Caesar’s,
and some that were not.” The chief indication of a desire for co-
operation could be seen in the annual meetings of the British Associa-
tion for the Advancement of Science. The great learned academies
of the world continued to play their important part in the encourage-
ment of scientific work. It is a matter of pride to us of the Royal
Society of Canada to recognize the splendid work done by the great
academies of Europe. To those of us who have taken an interest
in the early history of these academies, the part they have played
calls for our sincere admiration. The work of the Fellows and Mem-
bers has always been characterized by an unselfish sincerity in their
desire to advance science in all its fields of activity. The oldest of
the academies, namely, the Academia del Cimento, in its early days
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published the investigations of its members anonymously in the name
of the Academy. This, Dr. Levene in a recent address has character-
ized as “perhaps the most sublime example of self-obliteration in the
service of an ideal ever known in the history of science.” -

Some years before the war, the learned societies had established
an International Association of Academies, which comprised the
National Academies of sixteen countries, and at its triennial meetings
far-reaching investigations were projected which involved the common
action of men of science distributed throughout the world. Each
Academy was pledged to support only such co-operative undertakings
as were endorsed by the Association. Although its co-operative work
was confined largely to astronomical researches, results of great value
in Paleontology and in the establishment of standards of wave lengths
in Spectroscopy were attained.

The absence of any national or other organized effort to direct
and correlate science in England during the pre-war period was bal-
anced by the development of schools of research in certain institutes,
but chiefly in the universities. These groups of scientists were in-
vestigating not the application of science, but the most fundamental
problems of matter and energy, and found their inspiration in the
intellectual gratification they derived from their work, rather than in
material gain.

England has had for over half a century a staff of officers of higher
command in science, perhaps the finest in, the world, men whose
researches show the broadest generalizations, the greatest insight
and imagination in scientific investigation. They had the oppor-
tunities and the leisure to work out the strategy and perfect plans of
attack on problems of the highest importance. Unfortunately,
however, this remarkably able staff was not provided with the rank
and file of scientific workers—with brigades of scientifically trained
chemists, engineers and physicists, capable of taking to the army,
navy and industries of the country, the latest applications of science
to problems of every day life. In all her industries, the proportion
of university-trained men to artisans in England was one to 500; in
Germany, one to 40. Germany in the industries and associated with
her military activities had an army of scientifically trained men,
numerically far superior to those of England and France, but her
scientific headquarters was not occupied by officers of such vision,
training and scientific brilliancy as characterized the higher ranks
of science in England and France.

It was not the want of scientific ability and knowledge that
placed the Allies at a disadvantage in 1914, but the stagnant con-
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dition of applied science. The German policy resulted in the pene-
tration of scientific methods and organization into every type of
national activity. The scientific career offered the highest prizes
to the young graduate. The university and technical laboratories
consequently were crowded by eager students; co-operation and
organization of applied science were developed to the highest power.
The Industrial Research Institute at Grosslichterfelde, outside Berlin,
covered acres of ground, and was staffed by hundreds of men repre-
senting branches of science, many of which seem remote from industrial
application. A similar institute at Charlottenburg has long been
established to study the application of science to problems of war.

Germany did not owe her great strength in 1914 so much to her
scientific knowledge as to the power she had attained by the organized
combination of national effort to the one end. In the whole history
of the world there was never a combination so close and effective.
The political, military, financial and scientific resources of the nation
were fitted into a gigantic, perfectly working machine, characterized,
to quote McAndrew’s hymn, by “Interdependence absolute, foreseen,
ordained, decreed.”

The scientific world knows well that at the outbreak of the war,
Germany had largely succeeded in extinguishing in other countries
those industries essential to the prosecution of a modern war, and had
built up for herself, especially in chemistry, an army of experts and
square miles of plant ready to be diverted to the scientific destruction
of the rest of humanity. This feature of Germany’s long preparation
for the war and her method of using it were recognized very early in
the struggle and preparations to meet them were promptly made.
Fortunately, the advantages were all with us. French and English
men of science had for at least a generation given to the world its
greatest and most fundamental discoveries and some of their applica-
tions. They, therefore, entered the struggle with methods of attacking
scientific problems based upon fundamental concepts, which in most
cases surpassed the power of Germany to equal. Organization and
co-operation developed along natural lines. Each chief of the great
centres of research in the universities directed the efforts of his staff to
a vital problem, and usually solved it. These research laboratories
linked themselves with appropriate industries, and these again were
grouped and co-ordinated by the naval and military authorities.

It was frequently stated in the press, according to Sir William
Pope, that the science of synthetic organic chemistry, as applied to
industries, was one in which the British nation could never hope to
excel, as it called for close, tedious, detailed laboratory work, together
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with great power of organization and co-ordination. The Germans
fully believed that they alone were endowed with the attributes of
mind which combined an infinite capacity for taking pains with powers
of scientific co-operation. What a mistake! When in 1917 and 1918
the colossal mechanism of the British Empire began to work in unison,
the whole of England became one vast, interlacing, co-ordinated
system of chemical, physical and engineering laboratories. The
result was that, by virtue of this scientific co-ordination and system,
England made better synthetic drugs, commercial dyes, and even
those used for sensitising photographic films, than her enemies, while
munitions and the lethal gases were prepared on a larger scale and by
better methods than were used in Germany. The result was soon seen,
the supremacy of the forces of the Allies upon sea and land, and espe-
cially in the air, was in no small degree due to the men whose lives had
been devoted to the pursuit of pure science in university laboratories—
the men with a hobby for research.

The problems in science presented to the Allies by the war were
not only improvements in engines or explosives or guns, which could

- be effected by the inventive genius of engineers and technical

chemists, but higher and more fundamental problems in synthetic
chemistry, light, heat, and electricity, such as could only be successfully
attacked by those with a profound scholarly knowledige of science and
scientific method. The vital problems of the war were those which
called, not for the advertised inventive wizard, but for the scientific
investigator—the man who by his own laboratory investigations had
added to the world’s knowledge.

A recent writer of experience (Vernon Kellogg) reports regarding
war inventions:—‘‘Every major belligerent had a board of inventions
and research, to which every man with an idea was asked to
communicate that idea. All of these boards had precisely the same
experience—in England, France, Italy and the United States. They
all agree that not one suggestion in ten thousand, which came in in
this way, was of any value whatever, and that the occasional worth-
while idea, which was presented to these boards, was in general
arrived at earlier in other ways. We would have less cause for
satisfaction regarding the result of the war, had the Allies depended
upon the undirected, inventive genius of the people to make the
applications of science.”

Probably never before in the history of pure science had men,
who have devoted their lives to it, such an opportunity of demonstrat-
ing its value to the world. The stimulus to effort was simply enorm-
ous and the growth of our knowledge was astonishing.

Proc., Sig. 4
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The potential energy of ‘the abstract sciences has long been
recognized by a small minority of the people, but it required an
upheaval such as we have experienced to demonstrate to every class
in the community their value in action. The world at the close of the
war was ringing with appreciation of what science had accomplished in
the great struggle. It was perhaps a revelation even to those filling
the posts of higher command in science, to find how capable of
inventive achievement and initiative the ordinary laboratory man
became when the incentive was great and when he acted under the
stimulus of co-ordinated effort and personal contact with a master
mind.

The attitude of England’s men of science during the war is most
eloquently expressed by Dr. Arthur Schuster in his address, as Presi-
dent of the British Association, in 1915. He says: ‘‘Mightier issues
are at stake to-day; in the struggle which convulses the world, all
intellectual pursuits are vitally affected, and science gladly gives
all the power she wields to the service of the state. Sorrowfully she
covers her face because that power, accumulated through the peaceful
efforts of the sons of all nations, was never meant for death and
destruction; gladly she helps, because a war wantonly provoked
threatens civilization, and only through victory shall we achieve a
peace in which once more science can hold up her head, proud of her
strength to preserve the intellectual freedom which is worth more than
the material prosperity, to defeat the spirit of evil that destroyed the
sense of brotherhood among nations, and to spread the love of truth.”

Not only was the science of each nation of the Allies mobilized
and concentrated on military problems, but there was the closest
confidence and accord among the scientific organizations of the several
Allies. Communication by secret code kept the investigators in
France, Italy, the United States and England in closest touch with one
another regarding the vital problems they were studying in common.

The achievements in science, resulting from this international
organization and co-operation during the war, were so outstanding
that it seemed highly desirable to continue it in a modified form when
the scientific efforts of the Allies would be directed to purposes other
than military. Early in 1918 there was centered in Paris a group of
those in charge of the international organization of science for the war.
Men of greater eminence in their special fields and representing a
greater diversity of expert knowledge had never been gathered at any
international congress of science. The Conference offered a great
opportunity. At the suggestion of the National Academy of Sciences
of Washington, its distinguished president, Dr. Geo. E. Hale, launched
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the idea of an international Research Council, of which this group of
eminent men would form the nucleus.

A meeting was held in London in October to discuss the policy
of the leading scientific academies, and a further meeting was held in
November in Paris, when an executive committee of five, representing
France, Great Britain, Belgium, Italy and the United States, was
appointed to draft a general constitution, to consult representatives
of the different national scientific societies, and to prepare the way for
an international congress at Brussels in July, 1919. At this great
congress in Brussels were gathered, in the Palais des Academies, about
200 representatives of nearly all branches of science from the allied
nations. The delegates were nominated by the representative councils
and scientific national academies of the Allies.

Dr. Hale'’s original plan was simply to replace the international
association of academies by an organization in closer touch with the
various international associations or unions. A much more elaborate
plan was proposed by the European delegates at Paris, which included
an inter-allied research institute that would provide the means of
reaching a common agreement as to what researches were most vital
and should be undertaken either because of the pressure of economic
necessity or in the light of recent progress. This institute was to
have the power of selecting the countries or associations best adapted
to undertake certain researches, and of coordinating the work of the
investigators in the different countries. It was to have been esta-
blished in Paris or Brussels and included an elaborate editorial organ-
ization to place the bibliography of science on an inter-allied basis
by reducing the number and improving the character of the large
reference books of each science, such as dictionaries, monographs,
abstracts and other similar publications, all to be in either the French
or English language, practically establishing a publishing house for
international scientific literature, and replacing the Zeitschrifts,
Central-blatts, etc., of Germany. The institute, as suggested by the
French and, Belgium delegates, would also form an international
scientific library and an international bureau of scientific bibliography
and would have a complete staff to administer a world-wide research
council on the lines of the National Research Council of the United
States, and similar organizations in England and France.

This plan of centralizing the control of the scientific research of
the world, when studied by the special committee of five, was con-
sidered to be a goal perhaps attainable at some future date. It
involved clashing of interests and infringed on the rights of the older
international societies. It was deemed wiser, therefore, to make
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a beginning in such form as to insure the active co-operation
and loyalty of all the national scientific associations of the Allies.

The final draft of the constitution was submitted by the special
committee and unanimously adopted at Brussels. It was largely
on the lines originally proposed by Dr. Hale.

The purpose of this International Research Council is, to quote
from the statutes of convention:—

“1. To co-ordinate international efforts in the different branches
of science and its applications.

“2. To initiate the formation of international associations or
unions deemed to be useful to the progress of science. .

“3. To direct international scientific activity in subjects which
do not fall within the purview of any existing international associations.

“4, To enter, through the proper channels, into relation with the
governments of the countries adhering to the International Research
Council, in order to promote investigations falling within the com-
petence of the Council.”

The International Research Council, organized at the Brussels
convention, came into existence on January 1, 1920, nearly all the
signatories of the peace treaty and some of the neutral countries having
signified their adhesion. It will remain in existence until December
31, 1931, and then, with the assent of the adhering countries, be
continued for a further period of twelve years.

The complete statutes of the Brussels convention have just been
published. While dealing largely with questions of administration
and finance, they include some agreements of general interest, which
may be itemized briefly.

The legal domicile of the Council will be at Brussels, where the
general assemblies will be held every three years.

The list of countries which may participate in the foundation of
the Council, or of any scientific union connected with it, is composed
of those who were signatories of the Treaty of Peace.

A country may join the Council either through its principal
academy, its national research council or its government.

" The affairs of the Council are in charge of an executive committee,
consisting of the president, two vice-presidents and the permanent
secretary, during the interval between assemblies. The executive
committee carry out the resolutions of the assembly and may nominate
committees for the discussion or study of any question falling within
the purview of the International Research Council.



W W RIPR——

APPENDIX A ‘ XLIII

At the Brussels convention a number of international unions or
associations submitted their statutes of convention, applied for ad-
mission and were received.

The twelve or thirteen unions, now forming part of the general
council, may conveniently be divided for description into two groups,
one of which requires units constantly recording observations at differ-
ent points on the earth’s surface. In this group conclusions of value
to science can only be drawn by collaborating and integrating the
results obtained from a very large number of centres. The other
group of unions consists of the associations of the experimental
sciences, such as Physics, Chemistry and Biology.

Many of the unions of the first group, such as Geology, Astron-
omy, Geophysics, etc., existed as international associations in the
pre-war period. Their activities, as national and international
organizations, were interrupted during the war, and the most
important work of the International Council was to bring about
their re-organization. .

The sciences allied to Astronomy and Geophysics were very
strongly represented at the congress, not only in the number, but in
the scientific standing of the delegates, who were the leaders in this
field of research.

To avoid detail, I shall summarize the organization and field of
work of the largest of this group of unions, viz: that of Geodesy and
Geophysics. The purpose of the union is, to quote from the statutes:

‘1. To promote the study of problems relating to the shape and
physics of the earth.

2. To initiate and organize the conduct of researches which
depend on co-operation between different countries, and to provide
for their scientific discussion and publication.

“3. To facilitate particular researches, such as the comparison
of instruments used in different countries.”

A national committee is to be formed in each of the countries
belonging to the union. The Royal Society of Canada is asked to
nominate at this meeting the Canadian national committee. The
function of these committees will be to promote and co-ordinate in
their respective countries the study of the various branches of Geodesy
and Geophysics, more especially in relation to their international
requirements.

As the result of preliminary informal meetings at Brussels of the
various national delegations, discussion soon developed practical
unanimity in the proposals to have each main branch of Geophysics
represented by an independent section. Six such sections were
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formed: (a) Geodesy; (b) Seismology; (¢) Meteorology; (d) Terrestial
Magnetism and Electricity; (¢) Physical Oceanography; (f) Vul-
canology.

Nearly all of these sections formerly existed as separate associa-
tions, hence they are allowed a large degree of autonomy. Each has
its officers, its central bureau, and, with the sanction of the union, may
issue its own publications.

Where the work of the sections was found to over-lap or to be
mutually dependent on each other, joint committees were formed to
bring about co-ordination, such liaison committees were appointed
to connect the work of the section of Meteorology with the Inter-
national Astronomical Union for investigational work on solar radi-
ation; while international work in atmospheric electricity as far as
.possible was placed under the direction of a joint committee, partly
of the section of Terrestial Magnetism and Electricity, and partly of
the section of Meteorology.

These examples are sufficient to illustrate the provisions made
by the International Research Council as to cross-relationships be-
tween sections of a union or different unions, so as to ensure a proper
integration of results and no duplication of effort. It will also be seen
how by maintaining largely the individuality of the former inter-
national associations, this union has been able to focus its efforts on
the major problems of the physics of the earth.

This general organization is typical of the first type of union.
The other class of unions, comprising such sciences as Physics, Zoology,
Botany, Chemistry, etc., were also formerly known among inter-
national associations, but with different functions; little effort was
made in these associations to unify these sciences or to plan mass
attacks on any special problem. They none the less afforded a valu-
able meeting ground for the scientists of different countries and were
a powerful stimulus to research.

These unions, with the exception of that of Chemistry, are in
process of organization; only general statements being made regarding
their aims and objects. Each union is, at the time of writing, auton-
omous, and its relation to the Research Council less defined than in
the first group of unions. The International Research Council will
serve i an advisory capacity, acting also as a clearing house for
information and suggested co-operative investigations.

The objects of these unions of the experimental sciences are
stated in very general terms, viz.:

1. To organize permanent co-operation between the associations
of the Allied nations.
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2. To co-ordinate their scientific and technical resources.

3. To contribute towards the progress of science in the whole of
its domain.

The first assemblies of the unions have been fixed for this year.
It is expected that the establishment of a system of co-ordinating
committees, connecting the activities of these unions one with another,
will be the first of their efforts. It is generally recognized by students
of the recent development of science that the advancement in ex-
perimental sciences to-day is chiefly along the borderland between
sciences, e.g., between Physics and Chemistry, Biology and Chemistry,
Biology and Physics, Electricity and Chemistry, Geology and Geo-
physics, Astronomy and Physics, Botany and Pathology, etc.

Of the various unions of the experimental sciences, that of Chem-
istry, pure and applied, is the most highly organized, because its
problems seemed the most pressing, and because, owing to its very
extensive application to the industries, it has a higher measure of
public financial support than say Physics, Biology or Mathematics.

The Chemistry Union is the first of the unions to attempt the
difficult and expensive undertaking of compiling and publishing
compendia of the literature of its branch of science.

The well-organized plan for the publication of compendia, mono-
graphs, etc., by this union illustrates both the magnitude and im-
portance of the undertaking. The almost exclusive use of German
chemical compendia and monographs throughout the whole civilized
world has given that country a world-wide influence and prestige, out
of all proportion to the value of its contributions to knowledge.

It was agreed that sets of compendia of chemical literature shall
be published, some in English and some in French, i.e., a division
of the fields of labor. Each country will undertake the preparation
of definite volumes with independent financial and scientific organ-
izations for the carrying out of the work, but each country will also
undertake to organize support of the work in the other country.

The part undertaken by the United States is the preparation of
critical volumes of “physical and chemical constants and related
numerical data, leaving to the British commission the preparation of
compendia of Inorganic and Organic Chemistry.

The physico-chemical tables will not be a mere compilation,
such as we have been receiving from Germany, but will represent a
critical digest of physico-chemical constants, an invaluable addition
to our reference libraries.
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This undertaking, which will cost about $100,000, while prim-
arily under the direction of an American committee which will be
charged with complete. responsibility, both editorial and financial,
will nevertheless be conducted on an international basis, with assist-
ant editors and collaborators in the principal nations of the union.
The majority of the delegates felt strongly that in nearly all cases
where a programme of work was adopted by the union, the most
efficient manner of accomplishing it was to centre the responsibility
for each part in a given country, rather than to form a central inter-
national committee with a consequent distribution of the responsibility.

The plans of the British to prepare compendia of Inorganic and
Organic Chemistry are about complete. These will include the subject
matter of the great German works, but with many improvements as to
arrangement of subject matter, etc.

The magnitude of this undertaking will be appreciated when we
are told that the Organic section will consist of 18 volumes of 1,000
pages each, and the Inorganic of 16 similar volumes, and, at prices
ruling last January, the total cost will be at least £130,000. It is to
be issued in separate volumes and will be a complete record of the
literature of Chemistry up to 1920.

The French chemists, under the direction of Dr. Charles Marie,
will continue the preparation of the annual tables of constants, etc.,
and have already organized to bring the tables through 1919.

This effort on the part of the Chemistry Union to emancipate
chemists and the universities from the domination of German refer-
ence books has every promise of success, and has met with the cordial
approbation of the other unions which are preparing to take similar
action.

The question has been asked, especially on this continent, why
duplicate books of reference? The German books, while leaving
much to be desired, are cheap and available. There are several
reasons for this course of action. The domination of the reference
shelves in the scientific libraries of the world by Germany has been an
important factor in attracting graduate students to German uni-
versities, and thus inoculating to a certain extent the universities,
especially of this continent, with the German method. Many ex-
amples have been quoted, especially in Chemistry, where the charac-
teristic Chauvinism of the German editors has been so strong as not
only to lessen their appreciation of the work of other nations, but
also their accuracy in recording achievements of the ‘“‘Auslander.”

: That we should be in possession of summaries of the chemical
literature of the last seven years at the earliest possible date is a
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matter the importance of which was fully appreciated, and no more
opportune time to break with the tradition of viewing Chemistry
““through German eyes’" is likely to arise. Even if the German com-
pendia were impartial, there would still remain the objection that to
younger chemists, at any rate, the habit of consulting German works
of reference—in default of others—leads by mass suggestion to an
appreciation of German effort which is by no means warranted by
the facts. Moreover, the German compendia are not impartial.

Such, in outline, is the character of the International Research
Council, its associated unions and some of its proposed activities.

Carried to its present stage of development by the momentum
imparted to scientific investigation by the war—modeled on the
National Research Council of the United States which played such
an important role in the organization of science during the war—
launched at Brussels in the month of July, 1919, when the Allies were
celebrating their hard-earned victory in Paris, London and Brussels,
the International Research Council, as a co-operative organization,
has been well planned and sent on its way with the heartfelt god-
speed of the scientific organizations of all the Allies. Its executive
council is composed of a group of eminent scientists, who command
the respect and confidence of the scientific world, with Dr. Arthur
Schuster, of the Royal Society of England, as its Honorary Secretary.

Let us now consider a little in detail the actual status of the
International Research Council, its stability, its possibilities and its
influence on the future development of science among the nations of
the world. It is obviously the beginning of a human enterprise much
vaster than is indicated by its present form. Its title is perhaps too
comprehensive, and represents not what it is, but is the expression of
a fond hope of what it may become in the future. It is notin a broad
sense international. It is now strictly an inter-allied confederation,
which will welcome the adherence of the neutral nations, but these
were not represented at Brussels and had no voice in drawing up the
statutes of the convention. It is at best a nucleus around which may
gather the scientific organizations of the allied and neutral nations.
It has definitely refused to admit the nationalities which formed the
Central Powers. A

This is a momentous decision, since it takes from the Council
even the outward form of complete internationalism. Before the
war there was extensive and fruitful co-operation with Germany in
research in certain fields of science through the international asso-
ciation of academies, and through several congresses of scientists,
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bringing about close personal relations between savants of all the
leading countries.

We are all in accord with the conclusion that international co-
operation in science cannot be complete until the time comes when it
is world wide; we cannot but agree to the essential unity of science
and to the exceptional character of the present arrangements; but,
until the leading professors of Germany show signs of repentance
regarding their servility towards the former German government
and declare that they were beguiled by their own propaganda into
acquiescence in barbarities which they now deplore, immediate personal
relations with their colleagues among the Allies must be denied.

The Congress was emphatic in its verdict that personal relations
with the unrepentant signatories of the famous manifesto are out of
the question, and even the impersonal and cool co-operation of science
is rendered more difficult if it is assumed that we have nothing to
forgive and forget.

This attitude of the International Research Council and its asso-
ciated unions has not met with the approval of the neutral nations.
An appeal for a reconsideration of this decision has recently been
issued. It is signed by 177 members of Academies represented in the
pre-war International Association of Academies, and is being sent to
the learned societies and academies in Allied countries. The signa-
tures are chiefly those of Swedes, Norwegians, Danes and Dutch.
There are a number of distinguished names on the list, but there is a
notable absence from it of the many distinguished neutral savants
who were known to sympathize with the cause of the Allies.

The signatories say that they ‘‘do not dispute the facts adduced,
but only the conclusion that it is impossible to resume personal rela-
tions even in science”’; they urge that in any case, especially in scientific
matters, ‘it is alike impossible and disadvantageous to propose to
neglect work thatmaybe done in Germany, or to decline co-operation.”

The answer given by the inter-allied convention was—‘With
the general sentiments in favor of complete international co-operation
all are agreed, but co-operation without confidence is impracticable,
and that confidence can only be restored by a formal disavowal of the
German methods.”

This division of opinion among the people of the neutral nations
as to the recognition of Germany follows naturally from their divi-
sion of opinion regarding the claims of the belligerents during the war.
An active propaganda in favor of immediate recognition would,
however, not only defeat the very object they have in view, but
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indefinitely delay and perhaps jeopardize that complete interna-
tionalism which demands a universal community of science.

This is the ultimate goal at which we aim; a system in which the
International Research Council, composed of delegates from all
countries and of affiliated unions, would become the parliament of
science, the express image of the science of the world. Here at inter-
vals would be enacted legislation governing the formation of new
unions of scientists, as well as plans for the inter-relation and develop-
ment of unions already in existence. The unions in turn, meeting at
more frequent intervals, would be made up of representatives of organ-
izations of special sciences from every country of the civilized world.
They would thus serve to develop and integrate for international
purposes investigations carried out in different countries, as well as
to stimulate research and provide for scientific discussion and
publication. Behind these International Unions would stand the
National Research Councils, National Departments, or Advisory
Councils of Research, whose activities are devoted to the development
of science and its applications in each nation. These Councils in turn
would have as subsidiary organizations the various scientific societies,
such as Physical, Astronomical and Chemical Societies, the scientific
departments of the universities, of the industries, of the government
and research institutes.

The scientific products of hundreds of thousands of workers
throughout the world would become more available and their activities
more effective. A world-wide scientific effort would become organized.
Of such an organization, co-operation would be the nervous system
carrying afferent and efferent impulses in all directions from the centre
to the periphery.

Every form of co-operation carries with it the idea of organiza-
tion. This organization may be either administrative and bureau-
cratic, that is, imposed by some authority; or of its own making,
voluntary and democratic in character. As science is a product of
human activity, its methods must be influenced by the spirit of the
times. When the countries of the Allies mobilized their scientific
forces for the war, the form of organization was of necessity military
or bureaucratic in type, and this has left a permanent impress on the
organization of science among the Allies. The International Research
Council has carefully avoided even the semblance of a supernational
authority. It is strictly democratic. This it is which gives a promise
of permanency to international co-operation in science, and it is the
suggestion, or perhaps the necessity, of some supernational authority
which is a source of weakness in the development of the League of
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Nations. The administrative form of co-operation persists now in a
somewhat paternal form in the departments of science in governments,
in councils for industrial and scientific research, national bureaus of
science, national research institutes, etc. Almost every country has
its central organization, controlling and directing the application of
scientific methods to the development of its resources, the utilization
of the valuable by-products of industries, and, most important of all
from an economic point of view, they are bridging the gap which
separates science from its application to industries, ascertaining how
the findings of the scientist can be made available to the industrial
research worker, and how, on the other hand, the problems of the
industrial worker can be massed in sucha form as to give a sense of
direction to the pure scientist. This problem, so vital to the nations
of the world, each laboring under a national debt of almost over-
whelming proportions, can only find its solution in co-operative efforts
between those who can set the problems and those whose training and
knowledge will aid in their solution.

To develop and make permanent in times of peace the “liaison
de convenance’ hurriedly arranged during the war between science and
its applications, is the complex problem now before the central national
scientific organizations. They are studying the relations of the uni-
versities to national economic questions and the co-ordination of the
scientific efforts of departments of the government having control of
national resources. They are giving financial assistance to researches,
both academic and technical, and encouraging able young graduates
to enter the field of research by systems of fellowships, thus providing
trained minds for fundamental and technical research. They are
encouraging co-operation between allied sciences and arts, e.g., Biology
with Agriculture, Chemistry and Physics with Forestry, Psychology
and Physiology with problems of industrial hygiene and industrial
fatigue. By the formation of unions and guilds they are organizing
co-operation among similar industries in research. Such activities as
these illustrate what the national councils or similar central bodies are
striving to accomplish “‘through the purely scientific process of
organized effort.”

The successful development of organized science in each nation
taking part in this international co-operative movement lies at the
very foundation of the edifice which is designed by the International
Research Council. This vast effort directed towards the conquest
of practical life by science has behind it the efficient reserves of public
opinion. The captains of industry have come to recognize the latent
power of scientific research, and those engaged in the application of
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science have found that co-operation in research secures concentration
of effort, minimizes duplication and stimulates progress.

Permit me to pass for a moment from the general to the parti-
cular, and to illustrate by a single example how effective co-operation
has 'been developed by national organizations. One of the- very
successful methods of industrial co-operation is the formation of
unions, guilds or associations among manufacturers engaged in the
same industry, such as the cotton, iron or textile industry, with a view
to improving that industry as a whole by technical research. Each
union, by conferences, reaches a clearer idea of its scientific wants
and is able to integrate the problems common to all for solution;
each association has its special research laboratories, the findings of
which are for the benefit of all engaged in that industry. The efforts
to form these research unions by the Department of Science in England
and the National Council for Research have been crowned with success
beyond the highest expectations. The sub-department of industrial
relations of the National Research Council of the United States is of
very recent formation, but has already organized a number of powerful
research unions. But it is in England, the home of individualism
and trade secrecy, that this movement has made such astonishing
advances. In January last, no fewer than 19 trades and specific
industries had formed themselves into associations for the purpose of
research work under the government plan, whereby a sum of nearly
five million dollars is made available for industrial research of this
type alone. These unions must be national in character and must
obtain the approval of the research department of the government.
After such approval each union receives financial support from the
government equal to the amount expended by the association.

The general acceptance of this principle of industrial unions in
England would indicate that the policy of industrial secrecy, which
has so greatly hampered the application of science to the industries,
is now almost obsolete. Manufacturers are becoming alive to the
truth of the statement that ‘“‘the closed door to an industrial plant
shuts out more than it shuts in.”

This pooling of the expenses and proceeds of scientific research
and organization may have a certain Teutonic flavor, but it has trans-
formed isolated crafts to highly developed industries, eliminated
needless duplication of effort, and prevented, at this critical period,
incalculable loss through arrested development. In Canada, the
Research Council has strongly advocated a similar type of co-operation,
especially among the more distinctly Canadian industries, such as
those related to the Fisheries and Forestry. While some progress has
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been made, we are really only touching the fringe of opportunity in
this field of endeavour, but, as Dr. Coulter has pointed out, ‘‘we must
remember that to bring into effective co-operation great numbers of
isolated, scattered and sometimes conflicting units, takes time and a
great controlling motive.”

I have endeavoured to show that co-operation and co-ordination
are fundamental principles in so vast a project as a world-wide union
of science, where we are dealing with groups or regiments of specialists
whose common efforts are to be adjusted and correlated by mutual
agreement. Further, the direction, in an advisory capacity, of the
economic forces of each separate nationality, by bringing about an
alignment between production and the scientific principles underlying
industries, is based upon co-operation. There are many plans involv-
ing the application of this doctrine, by which certain scientific activities
of the universities may be linked up with each other and with those of
government bureaus and industries to their mutual advantage and for
the development of national wealth. Plainly stated, it has come to be
generally recognized that co-operation and organization are the most
efficient means of capitalizing science, of making it useful.

Permit me to sound a note of warning. There seems a danger
of being carried away by the convincing examples of the success of
co-operative science to such an extent as to lose sight of the significance
of the individual in research, and to exaggerate the utilitarian motive
in scientific investigation.

The advocacy of individualism in scientific investigation is re-
garded today, especially on this continent, as reactionary, but, as
Prof. M. P. Armsby states, ‘‘It is just as true today as it ever was that
the permanent and significant advances in science depend, in the last
analysis, on the initiative and originality of individuals.” Nothing
can alter this fundamental fact, and again, ‘“‘usually the best thing
that can be done for a man of scientific vision, who is capable of the
most fundamental kind of research, is to supply him with the necessary
equipment and facilities and then let him alone. Committees and
co-operators are in danger of being hindrances rather than helps.”

While there is much truth in this statement, we must remember
that many of the advances of the last century, with which are asso-
ciated some of the greatest names in science, were in part co-operative.
There was the directing mind of the master inspiring a group of scien-
tific workers in association, who in turn stimulated and directed the
master. The chemical work of Emil Fischer on the molecular struc-
ture of Protein, Purins and Sugars, that of Kekule on the Benzene
ring, of Sir Joseph Thompson on Atomic Structure, represent in each
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case the activities of a large body of research workers, whose investiga-
tions were co-ordinated by the master mind, but the workers were
largely self-directed and the co-operation was a purely voluntary
one. ' ;

Problems calling for the application of several branches of science,
e.g., Physics, Biology, Chemistry, etc., are especially adapted for
co-operative effort, but this co-operation should be voluntary and
democratic. Such mass attacks on problems are undertaken, for
example, in the National Physical Laboratory, in the Bureau of
Standards, in the Mellon Institute, and will form an important part
of the activities of the new Canadian Research Institute. Co-opera-
tion of this kind has been found to develop rather than suppress
individuality among the investigators.

The standard by which the world has come to measure the value
of science is its capacity to aid in the production of wealth and power.
The public recognition of science as a profitable investment is, to many
the silver lining of the great war cloud. Among the recent articles
in scientific journals, which are eloquent in the glorification of utility,
we find a leader of manufacturers speak of science as ‘‘the handmaid
of industry,” and an astronomer quoting with approval ‘“‘without the
aid of science, the arts would be contemptible; without practical
application, science would consist only of barren theories which men
would have no motive to pursue.” It is obviously true that a scien-
tific discovery has its value enhanced when it admits of practical
application, but this surely cannot be regarded as the sole criterion of
its importance. The theory of evolution, the electron theory of atomic
structure dealing with the infinitely small, or the Copernican theory
of the heavens, to take an example from astronomy, cannot be
classified as having utility in the ordinary acceptation of that word,
nevertheless, these conceptions ‘‘have revolutionized our habits of
thought and our outlook upon the world in which we live.”

It may be generally stated that utilitarian motives, arising from
war experiences and actentuated