
61st CONGRESS a DoCcUuMENT 
3d Session } SENATE ; No. 868 
      

REPORT 

OF THE 

NATIONAL ACADEMY OF SCIENCES 

FOR 

THE YEAR 1910 

i) 
EN
 jo
 

S
E
 

WN 

WASHINGTON 

GOVERNMENT PRINTING OFFICE 

1911



 



CONTENTS. 

Yottor of transmitial. . cco. cvvviinin is ctnnesnmmen ss dodanie suvsmniainis 
ACL Of TNCOIPOIALION. cx « vo c.oinn viv winines alt pint inle yin 0S Binal ala cties bu iy ints wale 
Amendments 10.act OL InCOTPOIAION. «. cosn serine cas vi saidiionien Juni sidnnte oe 
Meetings of the academy during 1910........... ccc. oh sa hs vedi sh oili ens 
Annual meeting at Washington, April 19-21, 1910. .......................... 

Business sessions— 

Report of 1he Nome Secrelaly cues co «+ cr recs sa dnlebiaiiv diol yrs dannsiiswini 
Report of The LOABUIEY . . coc vs ov snc srnes snes sTasnse ston sss nis snsenn 

Repori of the audiiing COMBO. iuuruescss ch rns ines senans san a ole 
Statement of the board of directors of the Bachefund................. 

Report of the trustees of the Watsonfund............................ 
Report of the committee on the Henry Draperfund.................. 
Report of the committee on the J. Lawrence Smith fund. ............. 
Report of the board of directors of the B. A. Gould fund. ............. 
Report of the committee on the Barnard medal. ..................... 

Report of the board of directors of the Gibbsfund..................... 
Marsh lumi. co cove ives Tina ri rns sere a i A EN Sve A Se sei 
ACasZ TUN. . Jo co vede nus ni vein sh ain sien dR nar mes Bn dds 8 aia Si eke 

Report of the committee on international cooperation in research... ... 
Report of the committee on solar research........................... 

Elia Qe 'Cyon Prize. ...ive sisi snesnrnnes sovslnnbionsndnss vos sorsiven 

Academy medalisls. ........ 0 5iis tains ssa ssivns nnn fas sias Siuikis 
Bureau of Belsinology.. vc. os sons avhhs canisn/ss eininn snnmiainr se nw nes 
Subdivision of committees on biology and anthropology.............. 

Appointment of delegates. ........ ovis sisunnnsiissisise sss vensssvstin 
Election of officers. . . | oie deine vik oie dids cigs phn sas So nih 
Election of now embers. oo. uo iy Joints se ste sn tras nad sind sane 

Election Of foreign associates... ii. iii nessbnensnrnaslas canwsnrs ns 
Trustee ol the Watson fund. . oo lil sil oni sd eas alsin sid iain 

Scientific sessions— : 
Fy IL TRIN RSG A RL LN SE eR 
ADIHL20. cs uvns sve rnihvnscn isn dnnubhni sume neste ve vn void idly tie ie 
ADI ZL, icine citsnne cotinh aeniin ahs vanimasiss oni ohvas Shit rrt ps 

Autumn meeting at St. Louis, Mo., November 8-10, 1910. .................... 
Business sessions— 
Ey SAAR Bad. a TRE SC I CATS 
J. lawrence Stith fund... ri. cui de sin sins es wes minis Sianinree 
Deaths of members announeed. cc cacs seine sss sans sare sds sure se cnnsse 

Scientific sessions— 
November 8B. .ovees evs ive dens Soateia tennis raises inane sh sxsussivais tise 

NOVEMDEr 9... vives sindsson dessus sd shud eibie vn slvini sits wpisvariins 

November 10..cereverann-s En AR NP I CUNTENE RRR Ta 

Page.



4 

Deaths during 1910............ 
Alexander Agassiz........ 

George Frederick Barker. . 
Cyrus Ballou Comstock... 
Charles Abiathar White... 
William Henry Brewer... 

Charles Otis Whitman. ... 

CONTENTS. 

Appendix A: ‘Constitution of the academy ....cooueuie vanes nnd iinere sans 
Appendix B: Rules of the academy. ....5. reer facie denis i nan enn name 

Appendix C: 
Oreanization of the academy... .. cc .cci sion. viene sven dia inlin sa seins 

Committees of the aCAAEIIY. .. .. occ vi suis Anis sdsisinl vanities stidais aT wal 
Committees on trust funds of the academy. ............................. 

Members of the academy. . 
HOROIY TEI ce fens oe bv se ienins yA SE LL LL Jie Sel 

Foreign associates.......... 

Deceased members. ....... 
Deceased foreign associates 

23 
23 
24 
24 
25 

25 
25 
29 

35 

39 
39 
41 
42 
44 
44 

45 
48



LETTER OF TRANSMITTAL. 

NATIONAL ACADEMY OF SCIENCES, 
OFFICE OF THE PRESIDENT, 

Washington, D. C., February 11, 1911. 

Sir: In conformity with the requirements of the act of incorpora- 
tion, approved March 3, 1863, I have the honor to submit herewith 
a report of the operations of the National Academy of Sciences for 
the year ending December 31, 1910. 

Very respectfully, IrA REMSEN, President. 

The PRESIDENT OF THE SENATE. 
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ACT OF INCORPORATION. 

AN ACT To incorporate the National Academy of Sciences. 

Be it enacted by the Senate and House of Representatives of the United 
States of America in Congress assembled, That Louis Agassiz, Massa- 
chusetts; J. H. Alexander, Maryland; S. Alexander, New Jersey; A. 
D. Bache, at large; F. A. P. Barnard, at large; J. G. Barnard, United 
States Army, Massachusetts; W. H. C. Bartlett, United States Mili- 
tary Academy, Missouri; U. A. Boyden, Massachusetts; Alexis Cas- 
well, Rhode Island; William Chauvenet, Missouri; J. H. C. Coffin, 
United States Naval Academy, Maine; J. A. Dahlgren, United States 
Navy, Pennsylvania; J. D. Dana, Connecticut; Charles H. Davis, 
United States Navy, Massachusetts; George Engelmann, Saint Louis, 
Mo.; J. F. Frazer, Pennsylvania; Wolcott Gibbs, New York; J. M. 
Gilliss, United States Navy, District of Columbia; A. A. Gould, Mas- 
sachusetts; B. A. Gould, Massachusetts; Asa Gray, Massachusetts; 
A. Guyot, New Jersey; James Hall, New York; Joseph Henry, at 
large; J. E. Hilgard, at large, Illinois; Edward Hitchcock, Massa- 
chusetts; J. S. Hubbard, United States Naval Observatory, Con- 
necticut; A. A. Humphreys, United States Army, Pennsylvania; J. L. 
Le Conte, United States Army, Pennsylvania; J. Leidy, Pennsyl- 
vania; J. P. Lesley, Pennsylvania; M. F. Longstreth, Pennsylvania; 
D. H. Mahan, United States Military Academy, Virginia; J. S. New- 
berry, Ohio; H. A. Newton, Connecticut; Benjamin Peirce, Massa- 
chusetts; John Rodgers, United States Navy, Indiana; Fairman 
Rogers, Pennsylvania; R. E. Rogers, Pennsylvania; W. B. Rogers, 
Massachusetts; IL. M. Rutherford, New York; Joseph Saxton, at 
large; Benjamin Silliman, Connecticut; Benjamin Silliman, junior, 
Connecticut; Theodore Strong, New Jersey; John Torrey, New York; 
J. G. Totten, United States Army, Connecticut; Joseph Winlock, 
United States Nautical Almanac, Kentucky; Jeffries Wyman, Massa- 
chusetts; J. D. Whitney, California; their associates and successors 
duly chosen, are hereby incorporated, constituted, and declared to be 
a body corporate, by the name of the National Academy of Sciences. 

Sec. 2. And be it further enacted, That the National Academy of 
Sciences shall consist of not more than fifty ordinary members, and 
the said corporation hereby constituted shall have power to make its 
own organization, including its constitution, by-laws, and rules and 
regulations; to fill all vacancies created by death, resignation, or 

7
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otherwise; to provide for the election of foreign and domestic mem- 
bers, the division into classes, and all other matters needful or usual 
in such institution, and to report the same to Congress. 

Skc. 3. And be it further enacted, That the National Academy of 
Sciences shall hold an annual meeting at such place in the United 
States as may be designated, and the Academy shall, whenever called 
upon by any Department of the Government, investigate, examine, 
experiment, and report upon any subject of science or art, the actual 
expense of such investigations, examinations, experiments, and re- 
ports to be paid from appropriations which may be made for the 
purpose, but the Academy shall receive no compensation whatever 
for any services to the Government of the United States. 

Approved, March 3, 1863. 

AMENDMENTS. 

AN ACT To amend the act to incorporate the National Academy of Sciences. 

Be it enacted by the Senate and House of Representatives of the United 
States of America in Congress assembled, That the act to incorporate 
the National Academy of Sciences, approved March third, eighteen 
hundred and sixty-three, be, and the same is hereby, so amended as 
to remove the limitation of the number of ordinary members of said 
academy as provided in said act. 

Approved, July 14, 1870. 

AN ACT To authorize the National Academy of Sciences to receive and hold trust 

funds for the promotion of science, and for other purposes. 

Be it enacted by the Senate and House of Representatives of the United 
States of America in Congress assembled, That the National Academy 
of Sciences, incorporated by the act of Congress approved March 
third, eighteen hundred and sixty-three, and its several supplements, 
be, and the same is hereby, authorized and empowered to receive 
bequests and donations and hold the same in trust, to be applied by 
the said academy in aid of scientific investigations and according to 
the will of the donors. 

Approved, June 20, 1884.



ANNUAL REPORT 

OF THE 

NATIONAL ACADEMY OF SCIENCES. 

MEETINGS OF THE NATIONAL ACADEMY. 

During the year 1910 the academy held two stated meetings. The 
first was the regular annual meeting held at Washington, April 19 to 
21, inclusive; the second, the autumn meeting, held at St. Louis, 
November 8 to 10, inclusive. 

ANNUAL MEETING. 

BUSINESS SESSIONS. 

The business sessions were held at the Smithsonian Institution, 
Washington, D. C., April 19 to 21, 1910. 

The following members were present during the meeting: Messrs. 
Abbot, Ames, Becker, Billings, Boss, Brewer, Brush, Chandler (C. F.), 
Cattell, Clark (W. B.), Clarke (F. W.), Clarke (J. M.), Comstock 

(G. C.), Coulter, Crafts, Crew, Cross, Dall, Davis, Emmons, Gill, 
Hague, Hale, Hillebrand, Holmes, Lindgren, Mall, Merriam, Minot, 
Mitchell, Morley, Morse (E. S.), Morse (H. N.), Nef, Nichols (E. L.), 
Noyes (A. A.), Peirce (B. O.), Putnam, Remsen, Thomson, Trelease, 

Walcott, Webster, Welch, Wheeler, and Woodward. 

REPORT OF THE HOME SECRETARY. 

THE PRESIDENT OF THE NATIONAL ACADEMY OF SCIENCES. 
Sir: I have the honor to present herewith the annual report of the home secretary 

of the National Academy of Sciences for the year ending April 19, 1910. 
The annual report of the president of the academy for the year 1909 was transmitted 

to the United States Senate January 18, 1910, through the courtesy of Senator George 
P. Wetmore. The usual edition of 2,000 copies authorized by Congress was printed— 

500 copies for the Senate, 1,000 copies for the House, and 500 copies for distribution 
by the Academy of Sciences. The report was received from the Government Print- 
ing Office March 28. Nearly one-half of the edition has been distributed to members 
of the academy, foreign associates, and such libraries and institutions as are on our 

domestic exchange list. 
Messrs. Albrecht Penck, of Berlin, Germany; Gustaf Retzius, of Stockholm, Sweden; 

Wilhelm Waldeyer, of Berlin, Germany; and Wilhelm Wundt, of Leipzig, Germany, 

were elected foreign associates of the academy at the annual meeting in April, 1909. 
Messrs. Joseph S. Ames, Maxime Bocher, Oskar Bolza, F. W. Clarke, J. M. Clarke, 

J. M. Coulter, Henry Crew, Waldemar Lindgren, Thomas H. Morgan, and Henry L- 
Wheeler were elected members of the academy at the annual meeting in April, 1909. 

9
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The following biographical memoirs were published during the year and included 
in volume 6 of the Biographical Memoirs of the National Academy of Sciences: 

Josiah Willard Gibbs, by Charles S. Hastings; Elliott Coues, by J. A. Allen; and Ogden 
Nicholas Rood, by Edward L. Nichols. This volume, which contains 18 memoirs, 

has been distributed to all of the institutions on the domestic exchange list. The fol- 
lowing biographical memoirs have been published as the first three memoirs in vol- 
ume 7: Wolcott Gibbs, by F. W. Clarke; William Keith Brooks, by E. G. Conklin; 

and Charles Augustus Young, by E. B. Frost. 

The secretary desires to call attention to the fact that at the time the academy 

came into possession of the album of portraits of the members of the academy col- 
lected by Dr. Marcus Benjamin, it owned a complete set of such pictures of its mem- 
bers from its organization in 1863 up to 1907. Since that date recently elected mem- 
bers have neglected to present the academy with a suitable photograph and accom- 

panying autograph. It is earnestly desired that members who have not already 
done so furnish the secretary, for the academy archives, copies of photographs, engrav- 

ings, or etchings of themselves. All members who have recently obtained good 
likenesses would confer a favor by forwarding to the academy a copy of such pictures. 

The tables of the Watson asteroids, which have been prepared under the direction 
of Prof. A. O. Leuschner by means of an appropriation from the Watson fund, are 
now in page proof, and will soon be issued. The delay in publication was caused by 
the absence of Prof. Leuschner in Europe and the illness and death of Prof. Newcomb. 

Three members have died during the past year: Simon Newcomb, on July 11, 1909. 
Samuel W. Johnson, on July 21, 1909, and Alexander Agassiz, on March 27, 1910; 
Friedrich Kohlrausch, an honored foreign associate, died January 17, 1910. There 

are now 111 active members on the membership list, 1 honorary member, and 44 

foreign associates. 
ArNorLp HAGUE, Home Secretary. 

ApriL 19, 1910. 

REPORT OF THE TREASURER. 

The PRESIDENT OF THE NATIONAL ACADEMY OF SCIENCES. 

Sir: I have the honor to transmit herewith my report as treasurer of the National 
Academy of Sciences for the year ending April 19, 1910: 

  

  

  

  

  

J. Law- 
General Bache Watson Draper rence 

Income. fund. fund. fund. fund. Smith 
fund. 

Balance brought forward: 

Oa a va Ele Se vi ad $972.37 $160. 91 $650. 70 $638. 04 $999. 87 

Invested NCONB. vu ive oo sx Sunnis an ain aid 5,000.00 5,446. 64 4.00 260. 12 830.07 

Receipts: 

Interest, . nL es yi 620. 07 2,557.71 1,235.08 518.74 514.52 

Members aX. ovine s Rien tr seems ss BOND os ons oats sole moninis oioin $i AY mm 3 inom ® uss [dem mim crs Seng= 

11] ERR RN HLL | {ARP TEE 7,182.44 8,165. 26 1,889.78 1,416.90 2,344.46 

Dishursements. i. vl iri rans he 1,294.92 2,195.89 396. 18 28.50 814.40 

Balance: pk 

EY Sed RR SR EA 1,887.52 1,522.73 1,493.60 628. 28 699. 99 

Pavestedineoine. . ......cu vs aasnn sons 4,000. 00 4,446.64... .. 760. 12 830.07 

2177 ETA NN 2 SO nk Lr an 7,182.44 8,165.26 1,889.78 1,416.90 2,344.46           
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Gould |EmmOns| gue | Building] €°™- | Marsh Income. and Gill, stock 
fund. trustees. fund. fund. fand. fund. 

  

Balance brought forward: 

Chi 1 AN NG a PORE SRE CRC Sa SRI $1,713.41 | $494.70 |......... $145.93 | $604.28 |......... 

Invested INCOME. ... sive vonsnssasnasns 3,800.00: 7-4 + 0oins nen fsin ech nas ilom sn amin bnll wa imiemsa sn lsawsn sions 

Receipts: - 

terest... a a 1,076.12 50.00 | $79.53 95.00 435.00 $31.25 

  

  

  

TE SHR SRI APY 0 ME SSPE) SRAAE. 4,289.53 544.70 79.53 240.93 | 1,039.28 31.25 

DIS BUrSeMenlS. eee reese 2,232.02 BAL. TO |. uu uate. 9.40 19.23 10.07 

Balance: 

Cash... ..... Jide dal a ew san ni 157.8 1.0... ..y 79.58 31.53 420.05 21.18 

Invesie@income...................... 1,900.08... . ci vel 200.00 600:00'%-.... 7... 

ROE ses ed AE a wi wie i 4,289.53 544.70 79.53 240.93 | 1,039.28 31.25             
  

S. F. Emmons, Treasurer. 

Aprir 19, 1910. 

The treasurer’s report was referred to an auditing committee 
composed of Messrs. Gill and Dall, who, after due examination, re- 
ported as follows: 

The committee appointed to audit the accounts of the treasurer hereby certify that 
they have examined the statements of expenditures, receipts, and balances, and 
find them to correspond to the vouchers and accounts of the treasurer; also that they 
have examined the securities and papers contained in the box of the academy at 

the American Security and Trust Co.’s building, and have found them to correspond 

to the list furnished by the treasurer. 

The treasurer made a statement as to the final apportionment 
among the trust funds of the account which has been carried under 
the name ‘‘Emmons and Gill, trustees.” He also stated that the 
Wolcott Gibbs fund had been restored to its full amount. 

STATEMENT OF THE BOARD OF DIRECTORS OF THE BACHE FUND. 

(Apr. 15, 1910.) 

Since the last stated meeting of the academy, April, 1909, the directors have made 
the following appropriations: 

November, 1909. John TroWhriGge. . ...cis ne ass semnsns nismains == esssinns $500 
For the study of matter, especially steel, submitted to very great pressure. 

January, 1910. George C. Comstock rp EE GARR SA I ET ly 1,200 

For committee of Astronomical Society, for observations on Halley’s comet. 
February, 1910. Henry EF. Osborn... co. vss cvnt sn stnnrnsins meme sapomsinnn 500 

For the academy committee on correlation of geological horizons (second 
and final appropriation). 

Respectfully submitted. 
Sete C. CHANDLER, Chairman.
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REPORT OF THE TRUSTEES OF THE WATSON FUND. 

For some years the income of the Watson fund has been devoted to computing 
tables of the minor planets discovered by Prof. James C. Watson. This work has 
been undertaken by Prof. Armin O. Leuschner, of the University of California, and 
the several appropriations made since 1901 were to enable him to defray expenditures 
incurred for computing and for miscellaneous expenses. In 1908 Prof. Leuschner 
placed in the hands of Prof. Newcomb, then chairman of the Watson fund, the com- 
pleted tables for 12 of the Watson planets, in a manuscript designed for printing. 

The impending absence of Prof. Newcomb in Europe and the subsequent departure 

of Prof. Leuschner for Europe, where he was to pass his sabbatical year, prevented 
progress upon the publication until the autumn of 1909. At last reports the manu- 
script was all in type, and the early publication of this work is shortly to be anticipated. 

The sum of $147.95 has been expended since September last to defray incidental 
expenses in connection with proof reading for the volume described. 

The balance of income which existed in 1901, when this work was begun, together 

with accumulations since that time, was exhausted in 1908, and there has been a 
suspension of computations for two years. 

Estimates from Prof. Leuschner indicate, in his judgment, that the work can be com- 
pleted on all nine remaining small planets within 12 to 14 months from September 1, 
1910, at an average expenditure of $220 per month. There would be two computers 

who have already received a thorough training in this difficult class of computations. 
Prof. Leuschner wishes to resume work on September 1, 1910. Examinations show 

that the state of the Watson fund warrants the undertaking on the basis described. 
The trustees therefore recommend that the expenditure of $2,700, or so much 

thereof as may be necessary, be authorized at present in order to carry out the arrange- 
ment with Prof. Leuschner, already described, in relation to completing the tables 
for minor planets discovered by Prof. James C. Watson. 

Lewis Boss, Chairman. 

REPORT OF THE COMMITTEE ON THE HENRY DRAPER FUND. 

The committee on the Henry Draper fund unanimously recommends to the 
academy that the Draper medal be awarded to Mr. Charles Greeley Abbot, director 
of the Smithsonian Astrophysical Observatory, for his researches on the infra-red 
region of the solar spectrum and his accurate measurements, by improved devices, 

of the solar “constant” of radiation. 

Mr. Abbot began his work of investigation as an assistant to the late Dr. Langley, 
whose invention of the bolometer had provided a means of recognizing and recording 
radiations of great wave-lengths, invisible to the eye, and producing no impression 

upon the photographic plate. Through devices perfected by Mr. Abbot, the trouble- 

some ‘‘drift” of the galvanometer needle, experienced in all previous work with the 

bolometer, has been practically eliminated. The latest bolographs of the solar spec- 
trum, made automatically with apparatus constructed after his designs, are of remark- 
able perfection. They include both the visible spectrum and the ultra-violet, in 

addition to that extensive region in the infra-red which is known to us only through 
the work of the Smithsonian Astrophysical Observatory. 

As the duties of administration left Secretary Langley little opportunity for research, 

he confined the immediate direction of the Smithsonian Observatory to Mr. Abbot, 
who made excellent use of his opportunities. Finding the conditions for solar obser- 
vation to be exceptionally favorable in California, Mr. Abbot went to Mount Wilson 
to determine the solar ‘‘constant” of radiation. In this research the heating effect 
of the sun’s rays is measured by novel and ingenious forms of pyrheliometers devised 

by Mr. Abbot, while the absorption of the earth’s atmosphere in all parts of the spec-



REPORT OF NATIONAL ACADEMY OF SCIENCES. 13 

trum is determined with the bolometer. The success of this method of correcting for 

the atmosphere absorption is demonstrated by the fact that values of the solar ‘‘con- 
stant,”’ determined simultaneously in Washington near sea level and on Mount Wilson 

and Mount Whitney at elevations of 5,800 feet and 14,500 feet, respectively, are in 

very close agreement. 
The results of several continuous series of observations, made in the course of Mr. 

Abbot’s expeditions to Mount Wilson, have indicated solar fluctuations as great as 10 

per cent. As the method is so highly perfected as to show clearly variations of 2 or 3 
per cent, due to the ellipticity of the earth’s orbit, these irregular fluctuations are 
probably to be attributed to actual changes in the sun, and not to errors of measure- 

ment or to changes in the earth’s atmosphere. 

In view of the foregoing work, and of other investigations described in Volumes 
I and II of the Annals of the Smithsonian Astrophysical Observatory, the committee 

on the Henry Draper fund feels that Mr. Abbot fully deserves to receive the Draper 
medal. 

Respectfully submitted. 

GeorGE E. Har, Chairman. 
W. W. CAMPBELL. 
A. A. MICHELSON, 

JorN TROWBRIDGE. 
A. W. WriGHT. 

REPORT OF THE COMMITTEE ON THE J. LAWRENCE SMITH FUND. 

To the NATIONAL ACADEMY OF SCIENCES: 

During the year the committee on the J. Lawrence Smith fund have received two 

applications for grants from the fund, which were reported to the academy with our 
recommendation at the meeting in November last. The academy voted to give $400 

to Dr. E. O. Hovey, of the American Museum of Natural History, and to give a like 

sum to Prof. C. C. Trowbridge, of Columbia University. Both investigations are in 
progress, but it is not yet time to expect any report from them. 

Respectfully submitted. 
Epwarp W. MoriEY, Chairman. 

Aprrin 19, 1910. 

REPORT OF THE BOARD OF DIRECTORS OF THE B. A. GOULD FUND. 

Since the date of the last report (Apr. 20, 1909) the following appropriations have 

been made: 

Tor the Astronomical Journal... . co cuuat tite cd sun lnia siewidia shui leit tin as ... $1,000 

Prof. C. L. Doolittle, to provide for assistance in computations, etc., upon his 

observations made at the Flower Observatory in continuance of the simulta- 
neous series with the zenith-tube and zenith-telescope for investigating the 

  

aberration of the fixed stars and change of latitude............... coo... 1,000 

Honorarium to Prof. Henry S. Peck, of Syracuse University, for computation 
of the definitive Orbit of 9 COMBE... usa suoss sisanidiant suns iasnia vaitimvivsw snk 100 

Honorarium to Dr. Frank E. Ross, of the International Latitude Station at 
Gaithersburg, Md., for computation of the definitive orbit of a comet........ 100 

[171 RR Ga SE IE SE EE LR I BO 2,200 

In November, 1909, the directors of the Gould fund, with the approval of the donor, 
unanimously passed the following minute: 

“Whereas the Astronomical Journal has been turned over to the Dudley Observa- 
tory by its former editor, Dr. S. C. Chandler; and whereas the fund provided by Dr. 

Gould for meeting deficiencies in its income has been exhausted, we, the directors
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of the Gould fund, hereby declare our intention to appropriate from time to time, up 
to the limit of the available income of the Gould fund, whatever may be needed to 
meet the deficiency of income in the publication of the Journal, and until adequate 

provision for meeting such deficiency may be otherwise made.” 
All of which is respectfully submitted. - 

Lewis Boss, Chairman. 

S. C. CHANDLER. 

GEORGE Wirniam Hiv. 

Aprir 19, 1910. 

REPORT OF THE COMMITTEE ON THE BARNARD MEDAL. 

To the CouNciL oF THE NATIONAL ACADEMY OF SCIENCES: 

Your committee appointed to recommend a nominee for an award of the Barnard 
medal of Columbia University begs leave to submit the following report: 

The conditions under which the Barnard medal may be bestowed are specified in 

the following regulations provided by Columbia University in conformity with the 
will of Dr. Frederick A. P. Barnard, who was one of the founders of the academy and 
president of Columbia College from 1864 to the time of his death, in 1889: 

“A gold medal of the value of $200, established by the provisions of the will of 
President Barnard and endowed by him, known as the ‘ Barnard medal for meritorious 

service to science,’ isawarded quinquennially to such person, if any, whether a citizen 

of the United States or any other country, as shall within the five years next preceding 

have made such discovery in physical or astronomical science, or such novel applica- 
tion of science to purposes beneficial to the human race, as in the judgment of the 
National Academy of Sciences of the United States shall be esteemed most worthy 

of such honor.” 
By reason of the limitations of these conditions and by reason of the number of 

emeinnt investigators whose contributions to science required consideration, the 
duty of your committee has been beset by many difficulties. It is an instructive and 
gratifying indication of the current activity and progress in physical science that no 

less than half a dozen of the investigators considered have produced work in all respects 
worthy of the distinction contemplated by the founder of the medal in question. 

Bearing in mind, however, the precise conditions quoted above, your committee 

concludes, and hereby recommends, that the Barnard medal for the five-year period 
ending with the year 1909 be conferred upon Ernest Rutherford, D.Sc., LL.D., F.R.S,, 

now Langworthy professor of physics and director of the physical laboratory in the 
University of Manchester, for meritorious services to science resulting especially 

from his investigations of the phenomena of radio-active materials. 
Prof. Rutherford has been identified with this branch of physical science since its 

inception by the discovery of the so-called X rays in 1895. - His researches, published 

in numerous communications to current journals, appear to have contributed more 
than those of any contemporary to the establishment of the salient properties of radio- 

active substances. Not content with the experimental determination and verification 
of these properties, he has recently gone further and pointed out the convincing 

evidence they afford of the correctness of the ancient doctrine of the atomic structure 
of matter. In addition to his contributions in this field of investigation of many 
original, ingenious, and penetrating methods of observation and measurement, he 
has also furnished the best general account of its origin, development, and present 
status in his book on Radio-active Transformations (published in 1906) and in his 
presidential address read before the section of mathematics and physics of the British 
Association for the Advancement of Science, in August, 1909. 

The fertility in experimental methods and in definitive results shown by Prof. 

Rutherford may be sufficiently indicated here by reference to his recent determination



REPORT OF NATIONAL ACADEMY OF SCIENCES. 15 

of the number of molecules in a cubic centimeter of helium gas under specified con- 

ditions of pressure and temperature. By two independent methods, one electrical 
and one optical, he has been able to actually count the number of individual Alpha 
particles entering a suitable detecting vessel per unit of time, and hence to determine 

that the number of such particles in a cubic centimeter of helium gas under standard 
pressure and temperature is 25.6 x 1018. 

The bearing of his researches and the results he has attained on the kinetic theory 
of gases and on the atomic and electronic theories of matter is of the highest importance. 
It seems not too much to assert that in the line of direct experimental evidence on 

these theories his researches are unequaled. 
It is a noteworthy fact, illustrating at once the concentration of effort and the trend 

of development in molecular physics, that the three previous awards of the Barnard 
medal have all been made to investigators in this general field of inquiry, namely, to 

Rayleigh and Ramsay in 1895, to Rontgen in 1900, and to Becquerel in 1905. In the 
opinion of your committee the work of Prof. Rutherford is not less worthy of this high 

distinction than the work of his eminent contemporaries upon whom the same honor 

has been conferred. 

Very respectfully submitted. 
R. S. Woopwarp, Chairman. 
W. W. CAMPBELL. 

E. F. NicHOLS. 

A. A. Noyes. 

T. W. RicHARDS. 

REPORT OF THE BOARD OF DIRECTORS OF THE GIBBS FUND. 

The trustees of the Wolcott Gibbs fund have the honor to report that the fund is 

still accumulating. 
C. L. Jackson, Chairman. 

MARSH FUND. 

The home secretary read the following letter from Mr. W. W. 
Farnam, executor of the estate of O. C. Marsh: 

New Haven, ConN., November 17, 1909. 
Prof. S. F. EMMoNs, 

Treasurer of the National Academy of Sciences, 
Washington, D. C. 

Dear Sir: I think you are perhaps already aware that the late Prof. O. C. Marsh 

left a bequest to the National Academy of Sciences. The seventh clause of his will 

is as follows: 
“I give, devise, and bequeath to the corporation known as the National Academy 

of Sciences, in Washington, D. C., the sum of $10,000, as a trust fund, the income to 
be used and expended by it for promoting original research in the natural sciences.” 
When Prof. Marsh died he was somewhat in debt, and we have just succeeded in 

paying the last of his notes, and have a small balance over, so are sending you with 
this a check for $1,250 as a first payment of the above legacy. We hope later to be 
able to pay the whole amount, as we receive from time to time certain moneys from 

the George Peabody estate, as certain trusts fall back into that estate, and it is probable 
that the amount still to be received from that source will be enough to do this. Will 

you kindly acknowledge the receipt of this payment, and at a later date send us the 
acceptance of the academy of the above trust? With great respect, I am, sir, 

Very truly, yours, : 
Wu. W. FArRNAM, 

Executor Estate of O. C, Marsh,



16 REPORT OF NATIONAL ACADEMY OF SCIENCES. 

On the recommendation of the council the following resolutions 
were adopted: 

Resolved, That the trust fund left to the academy by Prof. O. C. Marsh be accepted. 
Resolved, That the trust fund left to the academy by Prof. O. C. Marsh be allowed 

to accumulate until it shall amount to $10,000 before any use shall be made of it. 

AGASSIZ FUND. 

The home secretary read a letter from Mr. Rudolph Agassiz, 
announcing the bequest to the academy by Mr. Alexander Agassiz 
of the sum of $50,000. 

REPORT OF THE COMMITTEE ON INTERNATIONAL COOPERATION IN RESEARCH. 

The duties of this committee, as expressed in resolutions adopted by the academy 
in April, 1908, are as follows: 

(1) To keep in close touch with the work of the International Association of Acade- 
mies, and to assist in securing suitable representation of the academy at the council 
and general meetings of the association. 

(2) To consider plans for cooperakion in research and to recommend from time to 

time the initiation of such cooperative investigations as may warrant the support of the 

academy. 
The chairman, appointed by President Remsen to represent the National Academy, 

attended the council meeting of the International Association of Academies at Rome 
in June, 1909. It was decided by the council that the admission to the association 

of the Swiss Society of Natural Sciences be voted on at the triennial meeting of the 
association at Rome in May, 1910. After examining the status of this society, your 

committee recommends that the delegate of the National Academy be instructed to 
vote in favor of the admission of the Swiss Society to the Association of Academies. 

The committee has also considered a project for the publication of Annual Physical- 
Chemical Tables, to be prepared by an international committee appointed by the 

Seventh International Congress of Applied Chemistry. An outline of the proposed 

plan is shown by the statement appended hereto. 
Your committee recommends that the academy be asked to express its indorsement 

of this publication, and that its delegate at Rome be instructed to vote in the affirma- 

tive in case the plan is presented to the International Association of Academies for 

its indorsement. 
Your committee has received reports from the various special committees of the 

academy on cooperative research, including those dealing with the study of the 

brain, international paleontologic correlation, chemistry, and solar research. These 

reports have been presented to the academy by the respective committees. 
Respectfully submitted. 

GeorGE E. HALE, Chairman. 

ANNUAL PHYSICAL-CHEMICAL TABLES. 

The Annual Physical-Chemical Tables will have for their object the collection of 

all constants and numerical data which may possibly be of interest in connection 
with physics or chemistry, or with the technical applications of these sciences. They 

will form in a sense a continuation or extension of the various tables which already 
exist (e. g., those of Landolt and Bornstein); or, rather, they will serve as a complete 
storehouse of data, from which in the future new tables of a general or special nature 

could be compiled or by means of which existing tables could be brought up to date. 
They will become a powerful aid to the work of the investigator, of the scholar, and 

of the technical man, by enabling him to find with ease the data which he may require
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and which he might possibly be quite unable to obtain by individual search through 

the literature. 

Based, as they will be, on a methodical process of abstracting all the existing 
periodicals connected in any way with physics or chemistry, the Annual Physical- 

Chemical Tables will be the means of saving from oblivion numberless useful measure- 

ments of a subsidiary character, whose existence can not be inferred from the titles 
of the papers containing them. 

The data to be brought together in the tables will be classified under the following 

heads: 1 
I. General physics.—(Gravitation constant, modulus of rigidity, compressibility, 

breaking stress, hardness, coefficient of friction, density, surface tension, etc.) 

II. Heat.— (Coefficients of linear and cubical expansion, melting point, boiling 
point, vapor pressure, specific heat, latent heat of fusion, latent heat of vaporization, 

thermal conductivity, etc.) 
111. Electricity and magnetism. 
(a) General properties.— (Dielectric constant, dielectric strength, thermoelectric 

power, conductivity and resistivity, magnetic permeability and susceptibility, etc.) 
(b) Electric conduction in gases.—(Disruptive potential, mobility of ions, charge on 

the ions, coefficient of recombination, etc.) 
(¢) Radio-activity.—(Activity, average life, rate of decay, heat evolved, coefficient 

of absorption, etc.) 
IV. Light and sound.—(Wave-length, index of refraction, coefficient of absorption, 

rotatory power, emissive power, constants of the laws of radiation, velocity of sound, 

etc.) 
V. Physical chemastry. 
(a) General chemistry and chemical mechanics.—(Atomic weight, solubility, coefficient 

of diffusion, transition temperature, etc.) 
(b) Electro-chemistry.—(Electrode potential, decomposition potential, electro-chemi- 

cal equivalent, equivalent and molecular conductivity, dissociation constant, mobility, 
transport number, etc.) 

(¢) Thermo-chemistry.—(Heat of solution, heat of dilution, heat of hydration, heat 
of ionization, heat of neutralization, heat of formation, heat of combustion, calorific 

value, etc.) 
Every value given in the tables will be accompanied by the name of the author, by 

a reference to the original paper, and by an indication of the conditions (temperature, 
pressure, etc.), under which the measurement was made. 

The above summary, short as it is, should be sufficient to give some idea of the 
importance of the task which has been intrusted to the international commission by 

the Seventh Congress of Applied Chemistry .2 

The general organization is now well advanced, and the work of abstracting has 
begun in all the countries represented, under the direction of their respective 

delegates. : 
The first volume of the tables will be published early in 1911, and will contain 

all data published during 1910. 
THE INTERNATIONAL COMMITTEE OF PUBLICATION 

ANNUAL PryYsico-CHEMICAL TABLES. 

  

1 This abridged classification is given merely as an illustration. In practice it will be enlarged and modi- 

fied. 

2 The various countries are represented on the commission by the following persons: Austria, Prof. Roth- 

mund; Belgium, Prof. Spring; British Empire, Drs. Findlay and Wilsmore; Denmark, Norway, and 

Sweden, Dr. Lunden; France, Dr. Marie and Prof. Urbain; Germany, Profs. Abegg and Bodenstein; Hol- 

land, Prof. Cohen; Italy, Profs. Bruni and Carrara; Russia, Profs. Kistiakowski and Walden; Spain, Dr. 

Mourelo; Switzerland, Prof. Dutoit; United States, Profs. Bancroft and Lewis, 

S. Doc. 868, 61-3——2
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REPORT OF THE COMMITTEE ON SOLAR RESEARCH. 

~ The committee on solar research begs to report that the work of the International 
Union for Cooperation in Solar Research, organized through the initiative of the National 
Academy, is progressing satisfactorily. A preliminary meeting, held on the occasion 
of the St. Louis Scientific Congress in 1904, was followed by largely attended confer- 

ences at Oxford, in 1905, and Paris, in 1907. Invitations for the next conference, 
which is to be held on Mount Wilson during the period August 29-September 6 next, 
were issued in December. Acceptances from 35 European astronomers and physicists 

have already been received, and a large American attendance is assured. It is hoped 

that many of the foreign delegates will take part in the meeting of the Astronomical 
and Astrophysical Society at the Harvard Observatory and travel together by special 
train to California. 

The following societies are now represented in the Solar Union by committees: 
The Academies of Amsterdam, Barcelona, Paris, St. Petersburg, Stockholm, and 

Vienna; the Royal Society of London, the National Academy of Sciences, the Astro- 
nomical Societies of America, France, and London; the Physical Societies of America, 

France, Germany, Italy, and Spain; the Swiss Society of Natural Sciences, the Society 
of Italian Spectroscopists, the Solar Physics Committee of London, and the Interna- 
tional Meteorological Committee. 

The chief work of the union is undoubtedly the stimulation of interest in solar 

research and the encouragement of workers in this field. It has brought together 

astronomers and physicists on common ground, thus contributing toward the solution 
of problems lying on the borderland between these subjects. The influence of the 

union seems to be apparent in the marked activity which has resulted in many recent 
additions to our knowledge of the sun. But it has also accomplished much in other 

ways. The establishment of a new system of wave lengths, based on Michelson’s 
determination of the absolute wave length of the green cadmium line, and the measure- 
ments of standard lines already made by Fabry and Buisson, Eversheim, and Pfund, 

will be of lasting benefit to exact science. The daily photography of the sun, with 
spectroheliographs in Sicily, France, Spain, Germany, England, Mexico, the United 
States, and India, will soon be supplemented, it is hoped, by stations in Australia 

and China, and possibly in Japan. In this way the changing phenomena of the solar 
atmosphere are recorded from hour to hour. A program for the cooperative study of 
sun-spot spectra, adopted at Paris, will now be revised to adapt it to the new condi- 

tions presented by recent discoveries. The chief progress in the study of the intensity 

of the solar radiation has come through the work of the Smithsonian Astrophysical 
Observatory, but the use in Italy, France, and India of standard pyrheliometers sent 

out by Abbot should soon result in the initiation of a general scheme of cooperation. 
Adams’s discovery that the law of the solar rotation varies at different altitudes in 

the sun’s atmosphere has been confirmed by Pérot, and others are entering this impor- 
tant field. Cooperation in eclipse observations and in other departments of solar 

research has also been initiated by the union. 

Respectfully submitted. 
George E. Hare, Chairman. 

ELIA DE CYON PRIZE. 

The home secretary read the following letter in regard to the Elia 
de Cyon prize: 

INTERNATIONAL COMPETITION FOR THE ELIA DE CYON PRIZE. 

The class of physical sciences of the Royal Academy of Bologna hereby calls atten-: 
tion to an international competition for a biennial prize of 3,000 lire, established from 

the income of a generous donation made to the class by one of its corresponding mem-



REPORT OF NATIONAL ACADEMY OF SCIENCES. 19 

bers, Prof. Elia de Cyon, with the object of promoting researches and studies in the 

subjects which he cultivated with so much success. This reward will be conferred on 

competitors whose works treat of the same subjects, and particularly those relating to: 
(1) The functions of the heart, and, above all, of the cardiac and vaso-motor nervous 

systems. 

(2) The functions of the labyrinth of the ear. 

(3) The functions of the thyroid glands, of the hypophyses, and of the pineal gland. 

The first prize will be awarded on March 1, 1911. 

CONDITIONS OF THE COMPETITION. 

[Extract from the regulations approved by royal decree of October 6, 1909.] 

ArticLE 1. An international competition for a prize of 3,000 lire will be held every 
two years by the class of physical sciences of the Royal Academy of Sciences of the 
Institute of Bologna, open to the authors of scientific works relating to the studies 

carried on by the illustrious donor, Prof. Elia de Cyon, especially those relating to: 

(a) The functions of the heart, and, above all, of the cardiac and vaso-motor nervous 
systems. : 

(b) The functions of the labyrinth of the ear. 
(¢) The functions of the thyroid glands, of the hypophyses, and of the pineal gland. 

Arr. 2. The works entered in competition for the prize must be sent to the secre- 
tary of the class of physical sciences of the Royal Academy of Sciences of Bologna, via 
Zamboni 33, with an explicit statement that they are intended for the competition. 

Arr. 3. The works may be in manuscript or printed, but should not date prior to 

the period of two years preceding the competition in which they are entered; that is to 
say, those intended for this first competition must not bear date earlier than March 1, 

1909. 

Art. 4. The works should be written in the Latin, Italian, French, English, or 
German language. ; 

Art. 5. The works, if anonymous, should be accompanied by a sealed box con- 

taining a note giving the name of the author and bearing on the outside a motto, which 

is repeated at the head of the manuscript. Only the box relating to the work which 
draws the prize will be opened, while the other boxes will be burned without opening 

them. 
Art. 6. The competitors may be called upon to repeat their experiments in the 

presence of the examining committee. 

Arr. 7. The committee will be composed of three members elected by the class. 

Arr. 8. The committee itself will be required to report within three months of the 
close of the competition. 

Arr. 9. The report of the examining committee will be submitted for the approval 

of the entire class and may be published in the Comptes-Rendus of the class itself. 
Arr. 10. The prize will be awarded at a full meeting of the academy, not later than 

four months after the close of the competition. 

Arr. 11. The prize can not be awarded more than once to the same person. 
Arr. 12. The prize is indivisible. 

Arr. 13. If the work which draws the prize is unpublished, it may be published 

in the Proceedings of the Class of Physical Sciences if the class thinks it advisable to 
do so. 

Art. 14. The prize can not be awarded to anyone who may hold any kind of mem- 

bership in the class of physical sciences of the Royal Academy of Bologna. 

SEN. AvcusTto RicHI, President. 
ErcoLE Giacomini, Secretary. 

BoroaNa, January 16, 1910.
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ACADEMY MEDALISTS. 

On the recommendation of the council the following resolution was 
adopted: 

Resolved, That those scientists who receive medals from the academy or upon its 
recommendation be invited to present at one of the regular meetings of the academy 

addresses describing their investigations. 

BUREAU OF SEISMOLOGY. 

The home secretary read a communication from the president of the 
American Philosophical Society in regard to the establishment of a 
bureau of seismology. 

On the recommendation of the council the academy adopted the 
following resolution: 

Resolved, That the academy strongly approves the establishment of the proposed 
Seismological Laboratory, and its organization under the direction of the Smithsonian 
Institution. 

SUBDIVISION OF COMMITTEES ON BIOLOGY AND ANTHROPOLOGY. 

On the recommendation of the council the academy adopted the 
following resolution: 

Resolved, That the president be authorized to appoint a committee which shall 
include the chairmen of the committees on nomination of new members in biology and 

anthropology, and such other members of these committees as he may deem necessary, 
to take up the question of a more appropriate subdivision of the committees on biology 
and anthropology. 

APPOINTMENT OF DELEGATES. 

The president announced the appointment of Mr. E. G. Conklin as a 
delegate to represent the academy at the International Zoological 
Congress at Gratz in August and at the meeting of the International 
Association of Academies at Rome in May; of Mr. Arnold Hague to 
the one hundredth anniversary of the University of Berlin, October 
10-12; and of Mr. S. F. Emmons to the International Geological 
Congress at Stockholm, August 17-25. 

ELECTION OF OFFICERS. 

Mr. George E. Hale was elected to succeed Mr. Alexander Agassiz as 
foreign secretary of the academy for a term of six years. 

Messrs. Chittenden and Osborn were elected to serve as members of 
the council of the academy for three years. 

ELECTION OF NEW MEMBERS. 

The following men were elected members of the academy: Messrs. 
D. H. Campbell, of the University of California; John Dewey, of 
Columbia University, New York City; Jacques Loeb, of the Rocke- 
feller Institute, New York City; F. R. Moulton, of the University of 
Chicago; W. A. Noyes, of the University of Illinois; T. B. Osborne, of 
the Agricultural Experiment Station, New Haven, Conn. ; and Charles 
Schuchert, of Yale University.
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ELECTION OF FOREIGN ASSOCIATES. 

Mr. Giovanni Schiaparelli was elected a foreign associate of the 
academy. 

TRUSTEE OF THE WATSON FUND. 

The president announced that he had appointed Mr. Frost to fill a 
vacancy in the board of trustees of the Watson fund, and that his 
attention had been later called to the fact that the deed of trust pro- 
vided for the election of the board of trustees by the academy. 

The appointment of Mr. Frost was approved by the academy. 

SCIENTIFIC SESSIONS. 

The scientific sessions were held in the United States National 

Museum, Washington, D. C.; April 19 to 21, 1910. 

Aprin 19. 

Solar magnetism. George E. Hale. 

On some visual and photographic observations of Mars. George E. Hale. 
The distribution of Agave in the West Indies. William Trelease. 

The vascular plate and cotyledons of gymnosperms. John M. Coulter. 
Some crucial experiments demonstrating the necessity of accepting the one-fluid 

theory in electricity. F. E. Nipher (introduced by William Trelease). 
A probable indirect relation between solar disturbances and terrestrial temperatures. 

W. J. Humphreys (introduced by Cleveland Abbe). 
Quantitative studies of tuning forks. E. A. Harrington (introduced by A. G 

Webster). 
A new method for the study of elastic hysteresis. A. G. Webster. 

Aprrin 20. 

The 16-inch Metcalf doublet. E. C. Pickering. 

The Bureau of Standards. S. W. Stratton. (By invitation of the local committee.) 
The determination of temperature constants in mineral formations. Arthur L. Day. 

(By invitation of the local committee.) 

A new form of gas thermometer and the boiling points of water and naphthalene. J.M, 

Crafts. : 
The temperature coefficient of osmotic pressure. H. N. Morse. 
Hydraulics of the Chagres River. H. L. Abbot. 

The development of Olenellus. C. D. Walcott. 
A new development of mudlump activity at the mouth of the Mississippi River. 

E. W. Hilgard. 
ApriIL 21. 

The Austral Devonian. J. M. Clarke. 
Denudation evidence in relation to the age of the earth. George F. Becker. 

The influence of environment upon human types. Franz Boas. 

On the spectrum of Mars as photographed with high dispersion. W. W. Campbell and 
Sebastian Albrecht. 

Reap BY TITLE. 

The correlation of the Pleistocene of Europe and North America. H. F. Osborn. 
The epidermal covering of the trachodont dinosaurs. H. F. Osborn. 
Report of progress in the study of the Miocene ungulates of Patagonia. W. B. Scott. 
Quandaries following from the theory of isostasy. W. M. Davis.



29 REPORT OF NATIONAL ACADEMY OF SCIENCES. 

Composition of American river waters. R. B. Dole. (Introduced by F. W. Clarke.) 
A preliminary study of chemical denudation. F. W. Clarke. 
The ionization relations of poly-ionic salts. A. A. Noyes. 
The structural characteristics and relations of the apodals. Theodore Gill. 
Recent discoveries of the early history of the common eel. Theodore Gill. 

Some studies in molecular rearrangement. Ira Remsen. 

The number of double stars as a function of the separation of the component. R.G. . 
Aitken. (Introduced by W. W. Campbell.) ¥ 

Second catalogue of spectroscopic binary stars. W. W. Campbell. 

AUTUMN MEETING. 

The autumn meeting was held at St. Louis, Mo., November 8 to 10, 
inclusive, 1910. 

The following members were in attendance at the meeting: Messrs. 
Chamberlin, Comstock (G. C.), Coulter, Crew, Davis, Hague, Moulton, 
Nef, Noyes (W. A.), Remsen, Trelease, and Wilson. 

BUSINESS SESSIONS. 

The business sessions were held at the Missouri Botanical Garden, 
St. Louis, November 8 and 9, 1910. 

FOREIGN SECRETARY. 

The home secretary was authorized by vote of the academy to act 
as foreign secretary during the absence of that officer from the country 
on account of illness, or until the annual meeting in April, 1911. 

J. LAWRENCE SMITH FUND. 

In accordance with the recommendation of the committee on the 
J. Lawrence Smith fund the academy approved a grant of $200 to Dr. 
George P. Merrill, of the United States National Museum, for a study 
of the presence or absence of certain elements reported as occurring 
in small quantities in meteorites. 

DEATHS. 

The president announced the death, since the last meeting of the 
academy, of the following members: Messrs. G. F. Barker, W. H. 
Brewer, C. B. Comstock, and C. A. White. 

SCIENTIFIC SESSIONS. 

NoVEMBER 8. 

Some problems of stellar motion. G. C. Comstock. 
Preliminary note on the sun’s velocity with respect to stars of spectral type A. E. B. 

Frost. : 

A monograph of Agave in the West Indies. William Trelease. 
The mode of chromosome reduction. R. R. Gates. (Introduced by Mr. Trelease.) 

NOVEMBER 9. 

On the origin of binary stars. F. R. Moulton. 
The cycadophytes. J. M. Coulter. 
The front range of the Rocky Mountains in Colorado. W. M. Davis. 
Mutualism, parasitism, and symbiosis. George T. Moore. (Introduced by Mr. Tre- 

lease.)
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NoveEMBER 10. 

Sugar chemistry from the new chemico-physical standpoint, or the behavior of the 
sugars toward enzymes, alkalies, and oxydizing agents. John U. Nef. 

Molecular rearrangements in the camphor series: isocamphoric acid. William A. 
Noyes and Luther Knight. 

A molecular rearrangement leading to the formation of amidines. Ira Remsen. 

DEATHS DURING 1910. 

Since the appearance of the last annual report six members?! of the 
academy have passed away. These are Alexander Agassiz, George F. 
Barker, Cyrus B. Comstock, C. A. White, William H. Brewer, and 

C. O. Whitman. Biographical memoirs will be prepared and pub- 
lished later in accordance with the usage of the academy. 

ALEXANDER AGASSIZ. 

Alexander Agassiz was born at Neuchatel, Switzerland, December 
17, 1835, and was the only son of Louis Agassiz. He was brought 
to America in 1849, and entered the Cambridge High School. He 
entered Harvard College and was graduated in 1855 with the degree 
of A. B. and then studied engineering, geology, and chemistry in the 
Lawrence Scientific School, receiving one degree of B. S. in 1857 and 
another in natural history in 1862. After graduating from the Law- 
rence Scientific School he taught until 1859, when he was appointed 
an assistant in the United States Coast Survey. After a year’s 
service of this kind he returned to Cambridge to continue his zoolog- 
ical studies. He worked here with his father and assisted him from 
the time the Museum of Comparative Zoology was opened in 1860 
until 1866, when he went to Michigan to develop the Calumet and 
Hecla copper mine. Out of the wealth that came to him through 
this connection he gave over $1,000,000 to the building up of the 
museum which his father had founded. 

The following paragraph is quoted from an interesting article on 
Agassiz by Alfred G. Mayer, which appeared in the Popular Science 
Monthly for November, 1910: 

He never adopted the methods of the histologist, which were not used by his father, 
and he confined himself to the study of living animals whenever this was possible. 
Thus it is that he ranks among the foremost of those systematists and embryologists 
who have devoted themselves to the observation of marine animals, but histology 
was wholly neglected by him. Nor did he ever take part in that stirring discussion 
of Darwinism which engrossed the attention of all of his contemporaries. It would 
be unfair to say that he did not believe in evolution, but the truth is that he was 
but little interested in the speculative side of science, excepting in so far as its deduc- 
tions could be.based upon the observations of facts. In later life he came to regard 
the labors of the physiologist and of the laboratory experimenters upon the reactions 
of animals as beyond the scope of zoology. 

He became a member of the National Academy of Sciences in 1866, 
and was president of the academy from 1901 to 1907, and its foreign 
secretary from 1891 to 1901 and from 1908 until his death, on March 
27,1910. He bequeathed the sum of $50,000 to the academy. 
  

1 Since these biographical notes were prepared two of our members have passed away: H. P. Bowditch 
on March 13, and S. F. Emmons on March 28.
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GEORGE FREDERICK BARKER. 

George Frederick Barker was born at Charlestown, Mass., July 14, 
1835, and died at Philadelphia, May 24, 1910. He was graduated 
from the Sheffield Scientific School in 1858. From 1859 to 1861 he 
served as assistant in the Harvard Medical School. He afterwards 
taught successively in Wheaton College, Illinois, and in the Albany 
Medical College. In 1863 he taught in the University of Pittsburg, 
and in 1868 and 1869 he delivered lectures on chemistry in Williams 
College. In 1869 he was appointed professor of physiological chem- 
istry and toxicology in the Yale Medical School, going thence, in 
1872, to the University of Pennsylvania as professor of physics. In 
1900 he was made emeritus professor. 

Prof. Barker had to a very unusual degree the power of clear expo- 
sition. When the so-called new chemistry, after many struggles, 
came to be accepted, by the younger generation at least, his Ele- 
mentary Chemistry appeared, and this undoubtedly helped to spread 
the new ideas. For a number of years it was in extensive use in 
colleges. 

In 1881 he was United States commissioner to the Electrical Exhi- 
bition at Paris and vice president of the jury of awards. In recog- 
nition of this service, France made him a commander in the Legion 
of Honor. 

He was elected to the academy in 1876. 

CYRUS BALLOU COMSTOCK. 

Cyrus Ballou Comstock for more than a quarter of a century has 
taken an active interest in promoting the objects for which the 
academy was organized. He was born at West Wrentham, Mass., 
on February 3, 1831, and was graduated with first honors at the 
Military Academy at West Point in 1855. He was assigned to the 
Corps of Engineers, and during the war served with both eastern 
and western armies on the staff of different commanding generals, 
terminating with that of Gen. Grant, with whom he continued to 
hold the confidential position of aid-de-camp for several years after 
the close of hostilities. Subsequently he was charged with many 
responsible duties pertaining to the Corps of Engineers, among which 
for long periods may be named that of Director of the Geodetic Sur- 
vey of the Northern and Northwestern Lakes, and president of the 
Mississippi River Commission. 

Gen. Comstock took much interest in promoting works of original 
research; and in 1907, under the act approved June 20, 1884, he 
donated to the National Academy a trust fund of $10,000 for researches 
in electricity, magnetism, and radiant energy. 

His professional writings were numerous, both personal and as 
member of important boards and commissions on river and harbor
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improvements. Among them should be mentioned his final Report 
on the Primary Triangulation of the United States Lake Survey. 

He was elected to the academy in 1884, and died on May 29, 1910. 

CHARLES ABIATHAR WHITE. 

Charles Abiathar White was born January 26, 1826, at Dighton, 
Mass. He early moved to Burlington, Iowa, and there began a 
scientific study of the natural history of that portion of the State. 
His ability soon received the recognition of Prof. James Hall, who 
made him his assistant, but after two years upon the New York State 
survey he took up the study of medicine and returned to Iowa. His 
practice was interrupted by his appointment to the position of State 
geologist, the duties of which he assumed in April, 1866. University 
work at Grinnell, Iowa, and at Bowdoin College, Maine, occupied his 

time until the year 1876, when he resigned to undertake the study of 
the invertebrate paleontological collections of the Surveys West of the 
One Hundredth Meridian, of the Geological Survey of the Rocky 
Mountain Region, and of the Fortieth Parallel Survey. He was one 
of the founders of the Geological Society of America, a member of the 
reorganized United States Geological Survey from 1882 to 1892, a 
curator in the United States National Museum, and a scientific asso- 

ciate of the Smithsonian Institution from 1895 to his death, on June 29, 
1910. He was elected a member of the academy in 1895. 

WILLIAM HENRY BREWER. 

Prof. Brewer was born in Poughkeepsie, N. Y., September 14, 1828, 
and died November 2, 1910. He was graduated with the first class 
of the Yale Scientific School. Ie afterwards studied with Liebig 
before studying abroad had become common. In 1858 he was 
elected professor of chemistry and geology in Washington College. 
From 1860 to 1864 he served in the California State survey and for a 
part of this time he was professor of natural science in the University 
of California. In 1864 he became professor of agriculture in the 
Sheffield Scientific School of Yale University, in which position he 
served until 1903, when he was made professor emeritus. He served 
on many important Government commissions, such as the topograph- 
ical survey of Connecticut; on cereal productions in the United States 
(Tenth Census); United States Forestry Commission, 1896; scientific 
survey of the Philippine Islands, etc. 

He became a member of the academy in 1880 and was one of the 
most regular attendants on the meetings. 

CHARLES OTIS WHITMAN. 

Charles Otis Whitman was born in Woodstock, Me., on December 
14, 1842. After spending a few years under Leuckert at Leipzig he 
went to the University of Tokyo in 1880, then to the zoological
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station at Naples, and returned to the United States in 1883 to take 
up work in the Zoological Laboratory of Harvard University. In 
1886 he was appointed director of the Allis Lake Laboratory at 
Milwaukee, and from 1889 to 1892 he was the head of the department 
of zoology in the newly founded Clark University. He became the 
first director of the Marine Biological Laboratory at Woods Hole in 
1888, and the head of the department of zoology at the University of 
Chicago in 1892. He resigned the former position in 1908, but 
retained his position in the University of Chicago until his death, on 
December 6, 1910. The latter position called for an administration 
in harmony with the institution of which it formed a part; the other 
enabled him successfully to resist the external and internal forces 
tending to unite the laboratory with any other institution, and it 
now stands alone, a center of biological research and a monument to 
the ideals of its first director. While thus called upon to direct the 
affairs of three institutions (Clark, Chicago, and Woods Hole) during 
their formative period, he nevertheless found time to exercise a 
singularly enthusiastic devotion to teaching and personal research, 
and his publications are masterful contributions to the most funda- 
mental problems of biology. He was elected to the academy in 1895.
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APPENDIX A. 

CONSTITUTION OF THE NATIONAL ACADEMY. 

As amended and adopted April 17, 1872, and further amended April 20, 1875; Aprii 

21, 1881; April 19, 1882; April 18, 1883; April 19, 1888; April 18, 1895; April 20, 

1899; April 17, 1902; April 18, 1906; November 20, 1906; April 17, 1907; November 

20, 1907. 
PREAMBLE. 

Empowered by the act of incorporation enacted by Congress, and 
approved by the President of the United States on the 3d day of 
March, A. D. 1863, and in conformity with the amendment to said 
act, approved July 14, 1870, the National Academy of Sciences adopts 
the following amended constitution and rules: 

ARTICLE 1.-.OF MEMBERS. 

Sec. 1. The academy shall consist of members, honorary members, 
and foreign associates. Members must be citizens of the United 
States. 

Sec. 2. Members who, from age or inability to attend the sessions 
of the academy, wish to resign the duties of active membership, may, 
at their own request, be transferred to the roll of honorary members 
by a vote of the academy. 

Sec. 3. The academy may elect fifty foreign associates. 
Sec. 4. Honorary members and foreign associates shall have the 

privilege of attending the meetings and of reading and communi- 
cating papers to the academy, but shall take no part in its business, 
shall not be subject to its assessments, and shall be entitled to a copy 
of the publications of the academy. 

ARTICLE II.—OF THE OFFICERS. 

~ Skc. 1. The officers of the academy shall be a president, a vice 
president, a foreign secretary, a home secretary, and a treasurer, all 
of whom shall be elected for a term of six years, by a majority of 
votes present, at the first stated session after the expiration of the 
current terms, provided that existing officers retain their places until 
their successors are elected. In case of a vacancy, the election for six 
years shall be held in the same manner at the session when such 
vacancy occurs, or at the next stated session thereafter, as the acad- 
emy may direct. A vacancy in the office of treasurer or home secre- 
tary may, however, be filled by appointment of the president of the 
academy until the next stated session of the academy. 
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Sec. 2. The officers of the academy, together with six members to 
be elected by the academy, shall constitute a council for the trans- 
action of such business as may be assigned to them by the constitu- 
tion or the academy. 

Sec. 3. The president of the academy, or, in case of his absence or 
inability to act, the vice president, shall preside at the meetings of the 
academy and of the council; shall name all committees except such 
as are otherwise especially provided for; shall refer investigations 
required by the Government of the United States to members espe- 
cially conversant with the subjects and report thereon to the academy 
at its sessions next ensuing; and, with the council, shall direct the 
general business of the academy. 

It shall be competent for the president, in special cases, to call in 
the aid, upon committees, of experts or men of special attainments 
not members of the academy. 

Sec. 4. The foreign and home secretaries shall conduct the corre- 
spondence proper to their respective departments, advising with the 
president and council in cases of doubt, and reporting their action to 
the academy at one of the stated sessions in each year. 

It shall be the duty of the home secretary to give notice to the 
members of the place and time of all meetings, of all nominations 
for membership, and of all proposed amendments to the constitution. 

The minutes of each session shall be duly engrossed before the next 
stated session, under the direction of the home secretary. 

Sec. 5. The treasurer shall attend to all receipts and disbursements 
of the academy, giving such bond and furnishing such vouchers as 
the council may require. He shall collect all dues from members, 
and keep a set of books showing a full account of receipts and dis- 
bursements. He shall present a general report at the April session. 
He shall be the custodian of the corporate seal of the academy. 

ARTICLE III.—OF THE MEETINGS. 

Src. 1. The academy shall hold one stated session in each year, in 
the city of Washington, on the third Tuesday in April, and another 
may be held at such place and time as the council shall determine. 

Special sessions of the academy may be called, by order of eight 
members of the council, at such place and time as may be designated 
in the call. 

Scientific sessions of the academy may be held at times and places 
to be designated by a majority of the council. 

Sec. 2. The names of the members present at each daily meeting 
shall be recorded in the minutes, and the members present at any 
meeting shall constitute a quorum for the transaction of business. 

Sec. 3. Scientific meetings of the academy, unless otherwise ordered 
by a majority of the members present, shall be open to the public; 
those for the transaction of business, closed.
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Sec. 4. The stated meetings of the council shall be held during the 
stated or special sessions of the academy. Special sessions may be 
convened at the call of the president and two members of the council 
or of four members of the council. 

Sec. 5. No member who has not paid his dues shall take part in 
the business of the academy. 

ARTICLE IV.—OF ELECTIONS AND RESIGNATIONS. 

Sec. 1. All elections shall be by ballot, and each election shall be 
held separately unless otherwise ordered by this constitution. 

Sec. 2. The time for holding an election of officers shall be fixed by 
the academy at least one day before the election is held. 

Sec. 3. The election of the six members of the council shall be as 
follows: 

At the annual meeting in April, 1907, six members of the council to 
be elected, of whom two shall serve for three years, two for two years, 
and two for one year, their respective terms to be determined by lot. 
Each year thereafter the terms of two members shall expire, and their 
successors to serve for three years shall be elected at the first stated 
session in each year. 

Sec. 4. Nominations to membership in the academy shall be made 
in writing, approved by a majority of the members of the committee 
on the subject in which the person nominated is eminent, or by a 
majority of the council in case there is no committee on the subject. 
The nominations shall be sent to the home secretary by the chairman 
of the committee before January 1 of the year in which the election 
is to be held, and each nomination shall be accompanied by a list of 
the principal contributions of the nominee to science. This list shall 
be printed by the home secretary for distribution among the members 
of the academy. 

Sec. 5. The academy shall be divided by the council into standing 
committees representing the principal branches of scientific research. 
A member may be assigned to more than one of these committees. 
The president of the academy shall appoint, subject to the approval 
of the council, a member of each committee as its chairman, who shall 
be responsible for the work of the committee. 

Election to membership shall be held as described below. There 
shall be two ballots—a preference ballot, which may be prepared 
either before or at the meeting and must be transmitted to the home 
secretary, and a final ballot to be taken at the meeting. 

1. Preference ballot.—Each member may inscribe on a ballot not 
more than 10 names of nominees selected from the submitted list. A 
list of the nominees shall then be prepared, on which the names shall 
be entered in the order of the number of votes received by each. In 
case two or more nominees should have the same number of votes on
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this preference list, the order in which they shall be placed on the list 
shall be determined by a majority vote of those present. 

2. Final ballot.—A vote shall first be taken on the nominee who 
appears first on the preference list, and he shall be declared elected 
if he receive two-thirds of the votes cast and not less than 20 votes 
in all, provided that the number of members of the academy be not 
150 or over, in which case to be declared elected he must receive four- 

fifths of the votes cast and not less than 25 votes in all. A vote shall 
then be taken in similar manner on the nominee standing second on 
the preference list, and so on until all the nominees on the preference 
list shall have been acted on, or until 10 nominees shall have been 

elected. 
Election of members shall be held at the regular stated session of 

each year held in Washington, and not more than 10 members shall 
be elected at that session. 

Before and during elections a discussion of the merits of nominees 
will be in order. 

The election of members may be suspended at any time by a 
majority vote of the members present. 

Sec. 6. Every member elect shall accept his membership, person- 
ally or in writing, before the close of the next stated session after the 
date of his election. Otherwise, on proof that the secretary has for- 
mally notified him of his election, his name shall not be entered on 
the roll of members. 

Sec. 7. The election of foreign associates shall be in the following 
manner: : 

Foreign associates may be nominated by the council and may be 
elected at the regular stated session of each year, held in Washington, 
by a two-thirds vote of the members present. Each member shall 
indicate on a ballot those names for which he votes, and those nomi- 
nees whose names appear on two-thirds of the votes cast shall be 
declared elected. A list of those nominated shall be sent to all 
members of the academy with the notice of the meeting at which 
the election is to be held. 
Recommendations for nomination of foreign associates may be 

sent to the home secretary at any time. 
Sec. 8. A diploma, with the corporate seal of the academy and 

the signatures of the officers, shall be sent by the appropriate secre- 
tary to each member on his acceptance of his membership, and to 
foreign associates on their election. 

SEc. 9. Resignations shall be addressed to the president and acted 
on by the academy. 

Sec. 10. Whenever a member has not paid his dues for four suec- 
cessive years, the treasurer shall report the fact to the council, which 
may report the case to the academy with the recommendation that
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the person thus in arrears be declared to have forfeited his member- 
ship. If this recommendation be approved by two-thirds of the 
members present, the said person shall no longer be a member of the 
academy and his name shall be dropped from the roll. 

ARTICLE V.—OF SCIENTIFIC COMMUNICATIONS, PUBLICATIONS, AND REPORTS. 

Sec. 1. Communications on scientific subjects shall be read at 
scientific meetings of the academy, and papers by any member may 
be read by the author or by any other member, notice of the same 
having been previously given to the secretary. 

Sec. 2. Any member of the academy may read a paper from a 
person who is not a member, and shall not be considered responsible 
for the facts or opinions expressed by the author, but shall be held 
responsible for the propriety of the paper. 

Persons who are not members may read papers on invitation of the 
president, with the advice of the council. 

Sec. 3. The academy may provide for the publication, under the 
direction of the council, of proceedings, memoirs, and reports. 

Sec. 4. Propositions for investigations or reports by the academy 
shall be submitted to the council for approval, except those requested 
by the Government of the United States, which shall be acted on by 
the president, who will in such cases report their results to the Gov- 
ernment as soon as obtained and to the academy at its next following 
stated session. 

Sec. 5. The advice of the academy shall be at all times at the dis- 
position of the Government upon any matter of science or art within 
its scope. 

Sec. 6. An annual report to be presented to Congress shall be pre- 
pared by the president, and before its presentation submitted by him, 
first to the council and afterwards to the academy, at one of the stated 
sessions. ; 

Sec. 7. Medals and prizes may be established, and the means of 
bestowing them accepted by the academy upon the recommendation 
of the council, by whom all the necessary arrangements for their 
establishment and award shall be made. 

Bequests and trusts having for their object the advancement of 
science may also be accepted and administered by the academy. 

ARTICLE VI.—OF THE PROPERTY OF THE ACADEMY. 

Sec. 1. All investments shall be made by the treasurer, in the cor- 
porate name of the academy, in stocks of the United States, or, 
with the approval of the council, in State bonds or first-mortgage 
bonds on real estate. The treasurer shall have authority, with the 
approval of the council, to sell and transfer any United States bonds 
held by him in the corporate name of the academy. 

S. Doc. 868, 61-3——3
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Sec. 2. No contract shall be binding upon the academy which has 
not been first approved by the council. 

Sec. 3. The assessments required for the support of the academy 
shall be fixed by the academy on the recommendation of the council. 

ARTICLE VIIL.-OF ADDITIONS AND AMENDMENTS. 

Additions and amendments to the constitution shall be made only 
at a stated session of the academy. Notice of a proposition for such 
a change must be given at a stated session, and shall be referred to 
the council, which may amend the proposition, and shall report 
thereon to the academy. Its report shall be considered by the acad- 
emy in committee of the whole for amendment. 

The proposition as amended, if adopted in committee of the whole, 
shall be voted on at the next stated session, and if it receive two- 
thirds of the votes cast it shall be declared adopted. 

Absent members may send their votes on pending changes in the 
constitution to the home secretary in writing, and such votes shall be 
counted as if the members were present. 5



APPENDIX B. 

RULES. 

I. In the absence of any officer a member shall be chosen to per- 
form his duties temporarily, by a plurality of viva voce votes, upon 
open nominations. 

II. On the first day of each stated session, immediately after 
calling the roll of members, a recording secretary shall be elected, 
by a plurality of members present, to assist the home secretary in 
keeping the records of the session. : 

III. The accounts of the treasurer shall be referred to an auditing 
committee to be appointed by the president at or before the annual 
meeting. This committee shall also inspect and verify the bonds, 
securities, and other property in the custody of the treasurer. The 
report of this committee shall be presented to the academy before 
the close of the session. 

IV. A committee of arrangements, consisting of five members, 
shall be appointed by the president for each stated session of the 
academy. This committee shall meet not less than two weeks pre- 
vious to each session. It shall be in session during the meetings to 
make arrangements for the reception of the members, to arrange the 
business of each day, and, in general, to attend to all business and 
scientific arrangements. 

It shall be the duty of the committee of arrangements to ascertain 
the length of time required for reading the several memoirs presented, 
and, when it appears advisable, to recommend a limit of time to be 
occupied in their discussion. 

V. At the meetings the order of business shall be as follows: 
1. Chair taken by the president, or, in his absence, by the vice 

president. 
2. Roll of members called by home secretary. 

Minutes of the preceding meeting read and approved. 
Stated business. 

. Reports of president, secretaries, treasurer, and committees. 
Business from council. 
Other business. 

8. On the last day of the session the rough minutes of that day’s 
proceedings are to be read for correction. 
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VI. The rules of order of the academy shall be those of the Senate 
of the United States, unless suspended by unanimous consent. 

VII. Unless otherwise ordered by the academy, the scientific meet- 
ings at the April session shall be held in the afternoon, the mornings 
being reserved for business. 

VIII. The death of members shall be announced by the president 
on the last day of any session, when a member shall be selected by 
the president to furnish a biographical notice of the deceased at the 
next stated session. If such notice be not then furnished, another 
member may be selected by the president in place of the first, and 
so on until the duty is performed. 

IX. The secretaries will receive memoirs at any time, and report 
the date of their reception at the next session; but no memoir shall 
be published unless it has been read before the academy. 

Before publication all memoirs must be referred to the committee 
on publication, who may, if they deem best, refer any memoir to a 
special committee appointed by the president to determine whether 
the same should be published by the academy. 

X. Memoirs shall date, in the records of the academy, from the 
date of their presentation to the academy, and the order of their pres- 
entation shall be so arranged by the secretary that, so far as may be 
convenient, those upon kindred topics shall follow one another. 

XI. Papers from persons not members read before the academy 
and intended for publication shall be referred at the meeting at which 
they are read to a committee of members competent to judge whether 
the paper is worthy of publication. Such committee shall report to 
the academy as early as practicable, and not later than the next 
stated session. 

XII. The annual report of the academy may be accompanied by 
a memorial to Congress in regard to such investigations and other 
subjects as may be deemed advisable, recommending appropriations 
therefor when necessary. 

XIII. The proper secretary shall acknowledge all donations made 
to the academy, and shall report them at the next stated session. 

XIV. The books, apparatus, archives, and other collections of the 
academy shall be deposited in some safe place in the city of Wash- 
ington. A list of the articles so deposited shall be kept by the home 
secretary, who is authorized to employ a clerk to take charge of them. 

XV. A stamp corresponding to the corporate seal of the academy 
shall be kept by the secretaries, who shall be responsible for the due 
marking of all books and other objects to which it is applicable. 

Labels or other proper marks of similar device shall be placed upon 
objects not admitting of the stamp. 

XVI. The treasurer is authorized to defray, when approved by the 
president, all the proper expenses of committees appointed to make
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scientific investigations at the request of departments of the Govern- 
ment, and in each case to look to the department réquesting the 
investigation for reimbursement to the academy. 

XVII. Nominations for membership should state the full name, 
residence, the official position, and the special scientific studies of the 
candidate. A form of nomination shall be prepared by the home 
secretary. 

XVIII. Ballots for election of members may be sent by sealing 
them up in a blank envelope, and inclosing this in another, across the 
back of which is written the name of the sender, and which is addressed 
to the home secretary; such envelopes will be opened only by the 
tellers. 

XIX. All discussions as to the claims and qualifications of nominees 
at meetings of the academy will be held strictly confidential, and 
remarks and criticisms then made may be communicated to no person 
who was not a member of the academy at the time of the discussion. 

XX. Any rule of the academy may be amended, suspended, or 
repealed on the written motion of any two members, signed by them, 
and presented at a stated session of the academy, provided the same 
shall be approved by a majority of the members present. 

By a resolution adopted January 12, 1864, the president is ex officio 
a member of all government committees of the academy.



 



APPENDIX C. 

ORGANIZATION OF THE ACADEMY, 1910-11. 

Expiration 
of term. 

REMSEN, IRA, President. .. . cus sin « viunniininin ss 5 sisminmininin'sn'ns vu sss BENALD April, 1913 
WALCOTT, C.D, Vite President... ...siiseuainins suseainn sits sn sdasigien Sores April, 1913 
HALE, GEORGE IE. Foreign Secretly. ..civizisssssswin dade devas mssn si April, 1916 

HAGUE, ARNOLD, HOME Seerolilfscs suns vssansvnsinsssnnssessivnnsngenndns April, 1913 
BuMONg, 8. F., Troaurer ici sve ssensn isin son duruiinsshinsnn sins’ hsm set April, 1914 

ADDITIONAL MEMBERS OF COUNCIL. 

1908-1911. 

WeLcr, W. H. Wison, E. B. 

1909-1912. 

Davis, W. M. : Woobpwarp, R. S. 

1910-1913. 

OsBorx, H. F. CrrrTenDEN, R. H. 

COMMITTEES OF THE ACADEMY. 

1. Mathematics and astronomy. 2. Physics and engineering. 
ABBE, C. ABBE, C. 
BOcHER, MAXIME. Assor, H. L. 

Borza, OSKAR. Ames, J. S. 
Boss, Lewis. Barus, C. 
CampBELL, W. W. BELL, A. G. 

CHANDLER, S. C. Crew, HENRY. 

Comstock, G. C. (Chairman). Hastings, C. S. 
Davidson, G. MexDpENHALL, T. C. 
Erin, W. L. MiIcHELSON, A. A. 
Frost, E. B. MorLEY, E. W. 

Havre, G. E. Nicuots, E. F. 
Hr, G. W. NicuoLs, E. L. 
Howpen, E. S. Peirce, B. O. 
Moore, E. H. PickerING, E. C. 
Mourron, F. R. . PuriN, M. 1. 

Osagoopn, W. F. TroMsoN, ErLinu. 
Peirce, C. S. TROWBRIDGE, J. 
PickerING, E. C. WEBSTER, A. G. 

Story, W. E. Woobwarp, R. S. (Chairman). 
WEBSTER, A. G. WriGgHT, A. W. 

Woobpwarbp, R. S. L 
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3. Chemistry. 

Bruss, G. J. 

CHANDLER, C. F. 
CuIrTENDEN, R. H. 
CrArke, F. W. 

Crarrs, J. M. 
Dana, E. S. 

Goocs, F. A. 
Hircarp, E. W. 
HirreBranp, W. PF. 
Jackson, C. I. 
MicHAEL, A. 

MorLEY, E. W. 

Morse, H. N. 

NEF, Jorn U. 
Noyes, A. A. (Chairman). 
Noyes, W. A. 
OsBorNE, T. B. 

ReMSEN, IRA. 
Ricaarps, T. W. 

SurrH, E. F. 
WeLLs, H. L. 

WruEELER, H. L. 

4. Geology and paleontology. 
BEeckER, G. F. 
BRANNER, J. C. 

CuamBERLIN, T. C. 
Crarxg, W. B. 

CLARKE, J. M. 
Cross, WHITMAN. 
Darr, W. H. 
Davis, W. M. 
Duron, C. E. 
Emmons, S. F. 
GILBERT, G. K. 
Hague, ArNoLD (Chairman). 
IbpiNas, J. P. 
LinDGREN, WALDEMAR. 
OssorN, H. F. 

PumpELLY, R. 
ScHUCHERT, CHAS. 

Scorr, W. B. 
Van Hisg, C. R. 
Warcorr, C. D. 

5. Biology. 
ALLEN, J. A. 
BowpircH, H. P. 
CampBELL, D. H. 

. CEIrTENDEN, R. H. (Chairman). 

CoxxkuiN, E. G. 
CoUuLTER, J. M. 
CounciLmaN, W. T. 
Dai, W. H. 
Farrow, W. G. 
Gi, T. N. 
GoopaLg, G. L. 
Howeir, W. H. 
Loe, JACQUES. 
Maw, F. P. 
Mark, E. L. 
MerriaMm, C. H. 
Minor, C. S. 
Moraan, T. H. 
Mozse, E. S. 
OssoRrN, H. F. 
PruppeNn, T. M. 

Purnam, F. W. 
Sargent, C. S. 
Smits, THEOBALD. 
ScupbER, S. H. 
TRELEASE, WILLIAM. 
VERRILL, A. E. 
Waricort, C. D. 
WeLca, W. H. 
WiLson, E. B. 
Woop, H. C. 

6. Anthropology. 
Biruinas, J. S. (Chairman). 
Boas, Franz. 
CAaTTELL, J. McK. 
Dewey, JonN. 
FLEXNER, SIMON. 
Hormes, W. H. 
Merriam, C. H. 
Mivor, C. S. 
MircHELL, S. W. 
Mogrse, E. S. 
Peirce, C. S. 
Purnam, F. W, 
Royce, JosiAH. 

WeLcr, W. H.
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ON WEIGHTS, MEASURES, AND COINAGE. 

MexpENHALL, T. C., Chairman. MoriEY, E. W. 

MicuELSON, A. A. Pewmon, ©. 8. 

WEBSTER, A. G. : Woopwarp, R. S. 

ON PUBLICATION. 

The PRESIDENT. The HoME SECRETARY. Wavrcort, C. D. 

ON SOLAR RESEARCH, 

HALeE, GeorGE E., Chairman. MicrELSON, A. A. Comstock, G. C. 
CampBELL, W. W, Nicrors, E. L. 

TRUST FUNDS. 

BOARD OF DIRECTION OF THE BACHE FUND. 

[1879, residual estate, $47,500.] 

For researches in physical and natural science. 

CHANDLER, S. C., Chairman. REMsEN, IRA. Mmvor, C. S. 

BOARD OF TRUSTEES OF THE WATSON FUND. 

[1883, residual estate, $18,666.88.] 

For the promotion of astronomical research. 

Boss, Lewis, Chairman. Evxin, W. L. Frost, E. B. 

THE HENRY DRAPER FUND. 

[1885, $6,000.] 

Award of medal for important discoveries in astronomy. 

Hare, GEorGE E., Chairman. TROWBRIDGE, JOHN. WriGHT, A. W. 
CampBELL, W. W. MicaELsON, A. A. 

THE J. LAWRENCE SMITH FUND. 

[1885, $8,000.] 

For the investigation of meteoric bodies. 

Morrey, E. W., Chairman. Dana, E. S. HAGUE, ARNOLD. 
PumpELLY, R. REMSEN, IRA. 

THE BENJAMIN APTHORP GOULD FUND. 

(1807, $20,000.] 

For researches in astronomy. 

Boss, Lewis, Chairman. CHANDLER, S. C. Hi, G. W. 

THE BARNARD MEDAL. 

For meritorious service to science. 

Woobpwarp, R. S., Chairman. CampBELL, W. W. Noyes, A. A. 
Nicuois, E. F. RicaarDps, T. W.. 
  

1 Every five years the committee recommends the person whom they consider most deserving of the 
medal, and upon the ea of the academy the name of the nominee is forwarded fo the trustees of 
Columbia College, who administer the Barnard medal fund.
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THE WOLCOTT GIBBS FUND. 

[1893, $2,673.17.] 

For chemical research. 

Jackson, C. L., Chairman. REMSEN, IRA. SmitH, EDGAR F. 

THE COMSTOCK TRUST FUND. 

[1907, $10,000.] 

For researches in electricity, magnetism, and radiant energy. 

Nicuors, E. L., Chawrman. NovEs, ARTHUR A. TroMsoN, Erinu. 

Haire, Geo. E. WEBSTER, A. G. 

THE MARSH TRUST FUND. 

[1909, $1.250.] 

For promoting original research in the natural sciences. 

JOSEPH HENRY FUND. 

To assist meritorious investigators, especially in the direction of original research. 

The sum of $40,000 was contributed by Fairman Rogers, Joseph Patterson, George 
W. Childs, and others as an expression of their respect and esteem for Prof. Joseph 
Henry. This amount was deposited with the Pennsylvania Company for the Insur- 

ance of Lives and Granting Annuities in Trust, with authorization to collect the income 
thereon and to pay over the same to Prof. Joseph Henry during his natural life, and 
after his death to his wife and daughters, and after the death of the last survivor to 

“deliver the said fund and the securities in which it shall then be invested to the 
National Academy of Sciences, to be thenceforward forever held in trust under the 
name and title of the ‘Joseph Henry Fund.’” 

MEMBERS OF THE NATIONAL ACADEMY OF SCIENCES, MARCH 1, 1911. 

Date of 
election. 

ARBRE, CLEVELAND. Jo... felons ll U. S. Weather Bureau, Washington, D. C. 1879 
Anger, Heney L., U. 8, Aon. .o 0 ii 23 Berkeley St., Cambridge, Mass. 1872 

ALLEN, J. ASAPH. ...... American Museum of Natural History, New York City. 1876 
AMES, JosEPR 8... LL... iia Johns Hopkins University, Baltimore, Md. 1909 
Baus, CARL. JL, . ae ied Brown University, Providence, R. I. 1892 
Broker, GroRerR F.......0 0 0s U. 8. Geological Survey, Washington, D. C. 1901 
Bern, A. GRABRAM......... ch desu es 1331 Connecticut Ave., Washington, D. C. 1883 

Brunes, Joan S., U. 8. A...........:.., 32 E. Thirty-first St., New York City. 1883 
Boas, FRANZ. .... iii ibd alias 123 W. Eighty-second St., New York City. 1900 

BOCHER, MAXIME.......... DR Harvard University, Cambridge, Mass. 1909 
BOLZA, OSRAR. che esis baad Marienstrasse 7, Freiburg, Germany. 1909 
Bose RWIR. od rises tn Dudley Observatory, Albany, N. Y. 1889 
Bowron, HENRY PL. ...00.ceeasiviais Harvard Medical School, Boston, Mass. 1887 
Banner, Joan C.... coin iii. iia Stanford University, California. 1905 
BRUSH, GEORGE J.... cvs cia denis ins 14 Trumbull St., New Haven, Conn. 1868 
CAMPBELL, DH. li snes rsn sid aig ede es Stanford University, California. 1910 
CAMPBELL, WiLLtaM W........... Lick Observatory, Mount Hamilton, California. 1902 
Carrery, JAMES MOR... ua niet i. ees Sica inasia ss enn i Garrison, N. Y. 1901 
CHAMBRRLIN, THOMAS C..........0l.0. ue. Unversity of Chicago, Chicago, Ill. 1903 
Cuawpren, Cuaties FP... 0 0.0. Columbia University, New York City. 1874 
CANDLES, Spr Co .va ie Box 216, Wellesley Hills, Mass. 1888 

CHITTENDEN, Russert H.......... Sheffield Scientific School, New Haven, Conn. 1890 
Crane, W. Boo. am cl Johns Hopkins University, Baltimore, Md. 1908 
  

1 Mr. Bowditch died on March 13, 1911.
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Date of 
election. 

CLARKE, FF. W......iiv iin U. S. Geological Survey, Washington, D. C. 1909 
CLARKE, J. MM... iii ssivins sas susan tevin ate sles State Hall, Albany, N. Y. 1909 
COMSTOCK, GEORGE C........cnivuaeihnn Washburn Observatory, Madison, Wis. 1899 

CONBLIN, B.C... iad iis dds sini ns sain sle sia ane Princeton, N. J. 1908 
Courter, J. M.......... 50.0 ain ae. University of Chicago, Chicago, £11. 1909 
CouNctMaN, WM. T.........ciaeeienns Harvard Medical School, Boston, Mass. 1904 
OrArrs, James M............ ....0.0 00... 59 Marlborough St., Boston, Mass. 1872 

CREW, HENRY. ....... cei nene ns Northwestern University, Evanston, Ill. 1909 
CROSS, WHITMAN. ......0vvaveeanns U. 8. Geological Survey, Washington, D. C. 1908 
DaLL, Wrnpram H......vve annie, Smithsonian Institution, Washington, D. C. 1897 
DANA, EDWARD 8... 5 snide snrnans Yale University, New Haven, Conn. 1884 
DAVIDSON, GEORGE. .........c0 vas 2221 Washington St., San Francisco, Cal. 1874 
Davis, WILLIAM MORRIS. ..... sain shnainnen 17 Francis Ave., Cambridge, Mass. 1904 

DEWEY, JOHN. ot. ica. iininnse tans vanis Columbia University, New York City. 1910 
DUTION, CLARENCE E., U. 8. A....co cide di diets ses snns snes Englewood, N. J. 1884 
Eixin, Witniam L............. Yale University Observatory, New Haven, Conn. 1895 
Emmons, SAMUEL F.l.............. U. 8S. Geological Survey, Washington, D. C. 1892 
PAntow, W. CG... .0 ii di va sada Harvard University, Cambridge, Mass. 1879 
PLEXNER, SIMON... is iides ss snnmwnininie Rockefeller Institute, New York City. 1908 
Erost, BowIN'B....o. vu dineiidi eine Yerkes Observatory, Williams Bay, Wis. 1908 
Gupery, Grove RK. i... ...ic 00. U. S. Geological Survey, Washington, D. C. 1883 
Gut, Teeopore N...........o... Smithsonian Institution, Washington, D. C. 1873 

GOOCH, Fran A... ol, fen dedannsn Yale University, New Haven, Conn. 1897 
Goopars, GroRGE 1. ..0.. co. Sli iv Harvard Unversity, Cambridge, Mass. 1890 

HAGUE, ABNOLD.....5.. «1... adel, U. 8. Geological Survey, Washington, D. C. 1885 
Hate, GeoreE B.......0 0.0000: Solar Observatory office, Pasadena, Cal. 1902 
Hasrives, Cuanres ®. nia. Yale University, New Haven, Conn. 1889 

Hncapd, EUGENE W......0..... 0.0... University of California, Berkeley, Cal. 1872 
Huon, Crone WW... ... coi ides ss vsnuimsian deve ns mmnswns wo Test Nyack. N,V, 1874 
Hicesrany, Witeiam PF... 00. Lu Bureau of Standards, Washington, D. C. 1908 

Hopex, Eowanp S.......... 00... U. S. Military Academy, West Point, N. Y. 1885 
Howmes, Wittiam H................ U.S. National Museum, Washington, D. C. 1905 
HowerL, WiLuiam H................ Johns Hopkins University, Baltimore, Md. 1905 
Tomas, Josep PP... i. or dR sada ah Brinklow, Md. 1907 
JacrsoN, Caries L.. uo ci i oi ean 6 Boylston Hall, Cambridge, Mass. 1883 
LINDGREN, WALDEMAR. ............. U. S. Geological Survey, Washington, D. C. 1909 
Yors, JACQUES... i. ir iva i seas Rockefeller Institute, New York City. 1910 

Mary Foanwrin Po... viieoains Johns Hopkins University, Baltimore, Md. 1907 
Manx, BEpwarp L......c0 0 i ans 109 Irving St., Cambridge, Mass. 1903 
MEXDENHALL, THOMAS C.o.o vita aval said su i Sl og Worcester, Mass. 1887 
Menriam, C. Hany... ........ 000i 1919 Sixteenth St., Washington, D. C. 1902 
MICHAEL, ARTHUR... 1. on a tecstints 219 Parker St., Newton Center, Mass. 1889 
MICHELSON, ALBERT A.... conven vsiansn University of Chicago, Chicago, Ill. 1888 
Mover, Cantus 8... 0. 0 oa. Harvard Medical School, Boston, Mass. 1897 
MirteaeLL, S. Wers........ 0.0... 00 eran 1524 Walnut St., Philadelphia, Pa. 1865 
Moore, Brag H......... 0.0 ciiiias inn University of Chicago, Chicago, Ill. 1901 
Monegan, TH... .... .ooocii aad Columbia University, New York City. 1909 
MoriLeY, Eoward W.... co... ii nia nda gn West Hartford, Conn. 1897 
Mouse, BOWABD R..cc.. iii nist dvavese avons P. O. Box 268, Salem, Mass. 1876 
Monse, Hanmon N...........cc0- uc Johns Hopkins University, Baltimore, Md. 1907 
Mourron, BoB... ...oi... noi oii ies University of Chicago, Chicago, Ill. 1910 
New, Jouw ULRIG. . oo lnica is sie ss miei iob aes University of Chicago, Chicago, Ill. 1904 
Nicgors, Bowapp Liou. onidua didi: Cornell University, Ithaca, N. Y. 1901 
  

1 Mr. Emmons died on March 28, 1911.
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Date o1 
election. 

Nwemows, Banger Po... 0... 0 danas Dartmouth College, Hanover, N. H. 1908 
Noyes, Avrrun A... coi. Massachusetts Institute of Technology, Boston, Mass. 1905 
Noves, Wouasaym A... oo. iii viiiee. University of Illinois; Urbana, Ill. 1910 
Osnony, H. FP... ....... American Museum of Natural History, New York City. 1900 
OsBorNE, T. B....... Co SUA i di aa Agr. Exp. Station, New Haven, Conn. 1910 
Ogaoop, Winriam PFoaa.:... 0... cn... Harvard University, Cambridge, Mass. 1904 
Peirce, BENjaMIN O.....................Horvard University, Cambridge, Mass. 1906 
DRO, CHAR EE oa. oh ses seins sss Sinn an dale nia seis aon hn a ain Milford, Pa. 1876 
PicgeriNG, Epwarp C........... Harvard College Observatory, Cambridge, Mass. 1873 
PruppeN, T. Mmreoawir......... ow... 0.0 Columbia University, New York City. 1901 
PUMPELLY, BAPHARY. oo it re oh nda el (Gibbs Ave., Newport, R. I. 1872 
Born, Micgare 1... 0 ese Columbia University, New York City. 1905 
Puornay, TrepERicR W..0.. ae. Peabody Museum, Cambridge, Mass. 1885 
Bewern, Tod us. ciel sia rand Johns Hopkins University, Baltimore, Md. 1882 
Bicaarps, THEODORE W....... ........ Harvard University, Cambridge, Mass. 1899 
Bovor, JOSIAR....uuuvannaneicnsvnseesss Harvard University, Cambridge, Mass. 1806 
SaveouNT, CHARLES S........0.0 0... Arnold Arboretum, Jamaica Plain, Mass. 1895 
Scavcurer, CRABLES. oi. FZ so Yale University, New Haven, Conn. 1910 
Scorer, Wiintam B................ 0... Priveeion University, Princeton, N. J. 1908 
ScuppzEn, SAMURL Hu... ce i as GR lid heen via Cambridge, Mass. 1877 
SyrrH, Epcar F.................. Unwersity of Pennsylvania, Philadelphia, Pa. 1899 
Swim, TuboBALD. vu. havi lode vans Harvard Medical School, Boston, Mass. 1908 
STORY, WILLIAM F....ii soled, da uinviid Clark Unversity, Worcester, Mass. 1908 
THOMSON, Frill fd ers sd fad ad iis wd Swampscott, Mass. 1907 
Trereast, WM... o. util debe Missouri Botanical Garden, St. Louis, Mo. 1902 
TROWBRIDGE, JORN..0. .onbhaisamanbniins Harvard University, Cambridge, Mass. 1878 
Van Hise, C. Bo... vic Gus Unversity of Wisconsin, Madison, Wis. 1902 
Norris, A, i int ts sre ines Ts Yale Unaversity, New Haven, Conn. 1872 
Wavrcorr, CHARLES D..............Smathsonian Institution, Washington, D. C. 1896 
WeBsree, ARTHUR BG. ....c.0niss cave Clark University, Worcester, Mass. 1903 
Weron, Winrram Hoo... oneal ca cians ois 807 St. Paul St., Baltimore, Md. 1895 
Weis, HoBaACE Li. co... isos civiniionas Yale Unwversity, New Haven, Conn. 1903 
Warren, Heny L...... i000 Sheffield Scientific School, New Haven, Conn. 1909 
WisoN,: ToMuND B........ 00.00.00 a Columbia University, New York City. 1899 
Woon, HouaTio C... ich. cade iia ...4107 Chester Ave., Philadelphia, Pa. 1879 
Woopwarp, ROBERT S................ Carnegie Institution, Washington, D. C. 1896 
Waany, Asraue W....... 0.0000, Yale University, New Haven, Conn. 1881 

HONORARY MEMBER. 

Sarre, Stoney Tu. 0 ia sd Yale University, New Haven, Conn. 1884 

FOREIGN ASSOCIATES. 

ARREENITS, TA. fois ss tasted sigs s tabs des sida iew's Nobelinstitut, Stockholm. 1908 
AUWERS, ARTHUR... ove cinassessns Konigl. Akad. der Wissenschaften, Berlin. 1883 
BACK LUND, OR AR... os darts rane ns sin sini mache Astron. Sternwarte, Pulkowa. 1903 
BATYER, ADOLPH RITTER VON. ianesiisieanssssnussisinn Unaversitit, Munich. 1898 
DABS, CHARLEY. his fan sri sist isn ties as ris an uv a nin Unaversité, Lille. 1908 
BONE EE DOUARD. rvs svt rtm padn itn srs irs ah anne ssnnn sy sunsve Paris. 1901 
Eni CR Rh (STOR EL ERA Unwversitet, Christiania. 1903 
DAarwiN, Sir GEORGE HOWARD................. Newnham Grange, Cambridge. 1904 
DEWAR, SI AMES... vd ails sn sesamin nan University, Cambridge. 1907 
EnruicH, PAUL...........Konigl. Inst. fiir Exper. Therapie, Frankfurt a. Main. 1904 
CHER, MIL... sven cued vuianenminn Chemasches Inst. der Universitit, Berlin. 1904 
BORSYTR, A. BR... utils casein icin Trinity College, Cambridge. 1907 
OrIrie, Sn ARCHIBALD... ........a ed ava ss cimnina na Ed Haslemere, Surrey. 1901 
GQIir, Ser DAVID... 8. ie thi, Royal Observatory, Cape Town. 1898 
BROTH, PAUL VON... aiid ditidus sunita snnintss itis Universitit, Munich. 1905
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Date of 
election. 

HrsER?, DAVID... did a ais sedi us iL, Unaversitit, Gottingen. 1907 

HOORER, Sik J.-D. iinet doit asaindesruns salto tie 14 South Parade, Bath. 1880? 
RAPTEYN, JOHN C...ovvvviirinnnnr inn an an on = « - «.. Rigs Universiteit, Groningen. 1907 
IG IRR rr vA ER WOR SERGE SE Bae I Universitit, Gottingen. 1898 
KRONECKER, HUGO... ivvi cium sn inadlve Kantonale Universitit, Berne. 1901 
Lankester, BE. Bay. ooo. oie hand adhe ve South Kensington, London. 1903 
ARMOR, JOSEPH... ....i. vs a sida rs St. Johns College, Cambridge. 1908 
Basten, LORD... .. soil oo oh dats cases al i Regents Park, W., London. 1898 
LORENTZ, HENDRIK ANTON.....ivevveueennnnnnn-....Rijks Universiteit, Leiden. 1906 
OsTWALD, WILHELM... .cccunen cfs tinder iooahcvasel Grossbothen, bev Leipzig. 1906 

Se Psviov. Ivan Po... oo. nl Kars Inst. fir Exper. Med., St. Petersburg. 1908 
PENCE, ALBRECHT: oo. ld ne bd kd Universitit, Berlin. 1909 
Prerpen, Wiueia: hoi oo Jhelinnc nl, Bot. Inst. der Universitit, Leipzig. 1903 
Proann, EMILE... fae eed d A se alan hr ae ese Unaversité, Paris. 1903 
Pomvcan®, Hemline i ident Gi ie Ni neni Université, Paris. 1898 
Ramsay, Sm Wrnnav......oo. a Beane ily University College, London. 1904 
BAVIRIGH, LORD... v0. h i deat neta ionl Unversity, Cambridge. 1898 
BErzi0s, GUSTAV... ih tL a ee Unaversitet, Stockholm. 1909 
ROSENBUSCH, H..... cc iii. Tanita deer ed 00 0s Unwversitiit, Heidelberg. 1904 
SErUGER, HUGO BITTER VON....coivaihainisiesssssiainnss Universitit, Munich. 1908 
STRASBURGER, EDOUARD... .. i i iit sens sitassina ran Universitit, Bonn. 1898 
SOESE, BDOUARD.. i ovcrenivsrssnsionve vin sis visio vm prmsiae Unaversitit, Vienna. 1898 
THOMSON, JOSEPH JOHN. co vi iisausdinrnssinios siindnins Unaversity, Cambridge. 1903 
Noes, HUGO DB. ial a a Unwversiteit, Amsterdam. 1904 
Wainryes, WILHELM. ...ccoov ve engi sme let ieee Universitit, Berlin. 1909 
WUNDT, WILHELM. ...iuoivsiaenonmennnssoninge vs nnsioss sve Universitit, Leipzig, 1909 
Zinger, PRRDINAND. -. i oi. cca es Se Koénaigsstrasse 2a, Bonn. 1903 

DECEASED MEMBERS. 

  

  

    

Date of Date of 
election. death. 

AGASST, ALERANDER LL. a 0 i te vis eae Se Se sa CI 1866 Mar. 27,1910 

AGASSIZ LIOUIS. uiansinans chin shninann inv shat air asian » Sed imarts aA Be Seite v7 90 5 (2) Dec. 14,1873 

ALEXANDER J. Blois ii lo sd ss Sasa peas . aan (2) Mar. 2,1867 

ALEXANDER STUPHEN. .... i. 0 ai bai dae DG a os ®) June 25,1883 

BACHE, ALEXANDER DALLAS... cust vals i Sin sinindns sane sth anaienlts since ols shin ales 2) Feb. 14,1867 

BARD SPENCER I... vi hh in sin dia iis bie sh deta bales wd 3 mine twain le wii wale wie Bie 1864 Aug. 19,1887 

BARRE, GEORGE TL... . ici visit ame vesneh Fh ns sit stats Sa mass Haine mie ls 1876 May 24,1910 

BARNARD A PLL. oid avis hein acd teoinsoils basa vias Se wenn s Shee nis gints 2) Apr. 27,1889 

BARNARD, To B.culssici visu in vin vlna ns nian a Bn min aon Wabi 0 od dln 5 eis wb ei a 2 aa 2) May 14,1882 

BARTLET, WW. H.C. 1... ie oui x tmnt AaB aS ata nny mw ie wines 2) Feb. 11,1893 

BEECHER, CHARLES EMERSON. ....0 i indir steam scsin stasis snsnnitss tania tots nes 1899 Feb. 14,1904 

Brewer, WitaM H.1........... ee ee se ee he RAS La CE 1880 Nov. 2,1910 

BROOKS, WILLIAM FBRITH. viii cil sins dn debi inlaw wld «a 0s wie he a mun uae me Bs 1884 Nov. 12,1908 

BROWR-SEQUARD, CHARLES EF. .c.ot void vs cova ee ie ee sind ie 1868 Apr. 2,18%4 

CASEY RHOMAS Li. coin in nites tah bes tank de Nine oi ie sd bu ale =r Said Siecle = 1890 Mar. 25,1896 

CASWELL, ALEXIS. x... Ev Shah (2) Jan. 88,1887 

CHAUVENED, WHIIAM. oii os maine clwialinns sie nie vs Sininialtin sia s atelsnluin's's nin Jo atlas inte (2) Dec. 13,1870 

CLARKE, HONRY JAMES... da ida id sissy ens dtstins Panes staan dani 1872 July 1,1873 

CORTIN, JAMES... oc. ii ss le i lhe. dan Ya dei sass adts dasa anne 1869 Jan. 6,1873 

CORP, Toll. C-Loinvi. teach ia Se a ai a i ss ys 2) Jan. §,1890 

COMSTOCK, CYRUS B. 1... i die is ohh ens ries mule ialale Bas in att ate 1884 May 29,1910 

COR GEORGE Th... . cits ciiciiat dds abn adian aden ds vu nna sits suntan shen Peral 1887 Sept. 22,1889 

COOKE, JOSIAH Pasi. voi iin itn nailed anion sine das dh Se se are na lala vn ok Saas 1872 Sept. 3,1894 

1 Biographical notices have not been presented. 

2 Charter members, Mar. 3, 1863.
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Deceased Members—Continued. 

  

  

Date of Date of 
election. death. 

OBE, EDWARD DD avais sss iniomioisinninnis Sas «dis a sie's nisin. ois dss suis x gis ning naming os nimi 1872 Apr. 12,1897 

COTES, IL OL ats ts vam 3 bain nle a sas toms sah ada Taina nS eas Simin des sonidos 1877 Dec. 25,1899 

EYER hp BO RL nn A Es IE Rt GE DR NC Re Ev 1864 Feb. 2,1889 

DANA VANES DD, ian isnt ens s aie ein wisi Shins sina Satsiern mits A aan aan sipiaia Sie 5 wea ime (2) Apr. 14,189 

DAVIS, CHARLES Hl ae ius ts ith rin ds dais s ns waa penn s os att» wis a 2) Feb. 14,1877 

DRAPER HENRY... dente od tt a I as a i sh a a Pasa he aa wh we 1877 Nov. 20,1882 

thane og Fa eg AE DE NL OE CIS SR Da PO DR SRT 1877 Jan.  4,1882 

A OR A UE EO LR Reh CRE Sh 1872 Mar. 8,1887 

ENGELMANY, QTORGE. . sreroiss roves svistvaveinuits rvs so visgitnsnaduiosioniane suisse 2) Feb. 4,1884 

Hii ben RE Tn A a I A I SL RE Ss a en 1868 Sept. 18,1891 

FG DT OR Le SR SR eR PACU SDE Re SR De SR Bn a (2) Oct. 12,1872 

CT CALERA SN Se ER Sr Ee RE SSN Se SL Ll 1876 May 30,1878 

ENT, A oh te Siiiansn di davis ons denn ams bush dria a tn in par tan Ss sed 1872 Feb. 2,183 

GIBBS, JOSIAN WILLARD... J ese desea te SLs i a ante 1879 Apr. 28,1903 

CUED Tn RANE TM Ss a EA SAS atl LS UT DE eA iE (2) Dec. 9,1908 

CILTSS, JAMES MELVILLE. coh. so Si i i aa a @) Feb. 9,1865 

GOODE, BB ROWING sco iruins nian stn mins Wns wom md inte Sih ona dm wl ow a bn 1888 Sept. 6,1896 

GOULD, AUGUST ALL sass fresh sae sta tales bis ain dina ws Sikes woke wm ata Nm Sa RS (2) Sept. 15,1866 

OULD, BERIAMING A: Lee it Vrain te tidus et ans ass in sim din as ht ath i he on wid sim 2) Nov. 27,1896 

BRAY A Li i edt aa Se rio 4 A aw win a Sh NET 2) Jan. 30,1888 

NOT ARNOLD. . 5x0 viene divicintae v5 pte i whet alu h mton wind hia 2 at iim tal as a 5 oI a im 2) Feb. 8,1884 

EAD EY, JAMES a die aa is enh wd nas bina Sia Sea a a ew ws wae wal 1864 Aug. 1,1872 

I AL DE MAN, Sa. os i id et sre tita a tts sina sh eh dso inline wh Mei 4 we Ae mi 2 1876 Sept. 20,1880 

ALL ASAPH pe id ee Ee dE es ee a Se hd al laa oe mk a ie 1875 Nov. 22,1907 

LAE ET LE Se HE SR LR SR (2) Aug. 8,1898- 

FE un IE RAYS A Cr SE LD Si Rn Be CO i Ia OR St NE ER, 1873 Dec. 22,1887 

thin ee en a pL OAR RR SAUER i CU SS Si DS SRE (2) May 13,1878 

LARD, JULIUS I ests hs de sss cieais ania n an ie ain dies aialern wa ial ie 4 i he mmm (2) May 8,1891 

(hen EL he gl CO ER SSR a SC I SET SR ECP id 1883 Apr. 6,1903 

HILCCOCK, EDWARD. « vas ui rasan i vasailihesin salen sno wasit swine wns mB nie loin ob a Thine x (2) Feb. 27,1864 

HOLBROOK, J. BB. se a Ld a ee Sd an na 1868 Sept. 8,1871 

UE A RD oc se i oe TC ed wanna ssn es 58 Saeeny sis stn ihod sn s AMS hn wi Aa (2) Aug. 16,1863 

HUMPHREYS, cA, A. i oo vei ss rinnssssnnntsnsse nsnons sans seks sssnd ssn snsnsomes (2) Nov. 28,1883 

Ele Me bv TC Ca SERA Es I CI Re ER 1873 Feb. 12,1892 

LLL BERR NL AR A eli Goes LTR ane el SN ne ee 1875 Jan. 16,1902 

TF OER SON 8s Wl. otocic oo asiniain nie i's win sma iain bo wi oni 18 5 min, Somme a 1866 July 21,1909 

(EGET Se [0 Dp ER EA SU I ARUN ASE Ie SR NIU RO EL Be UE SED uy. 1900 Aug. 12,1900 

RING ACL ARE NCE ia. cuits dunia nvm mms So ants s shin a hos 4 tale di wnt i ns Se wise ns 1876 Dec. 24,1901 

KIB RLAND JARED PP... hsiciiee Tannin insotenn ns seins slindisnloses ses isss canis 1865 Dec. 10,1877 

LANEY SH OME. i iii ah wens abn st SESS si sis Banh ht ain eb im ob in 1872 May 3,1880 

BAN GL EY, SAMUEL Pl ass vases hed Benn anid nna an naa a ts Sam ad sitar a ssh aie 1876 Feb. 27,1906 

EC ON, FON a st vats wes A a ans Tea i a as a wala 1878 Apr. 29,1891 

LCE IB rr ER I RR TRS As A RE pe a er (2) Nov. 15,1883 

LE CONDE, JOSEPH . «a asien vs situa dun ns man dn ut ws Ens Be sph a wb a da ddan 1875 July 6,1901 

EA MA THE CAREY... eel cond inidu nine sins sins vos bb wis sina ad at 4 hin nim mE eia 1892 Mar. 15,1897 

Cn en ina BER OL ied OU SC I SOR Re i (2) Apr. 30,1891 

Ln hy SR DLL De DIY al nb a LN SS TE OO RC AE 2) June 3,1903 

ALR me an ON 0 LR I DEC SCENE A Sea SR EN 1864 Oct. 25,1889 

FL ONGSTRESH, MERE IRL. i, se i es cn Coline wit we bin sa ne a ae (2) Dec. 27,1891 

A/OOMIS, BIIAS. co Thin con inne a sen nde annie variodi guns Minna dt dindn dita tahun 1873 | Aug. 16,1889 

LOVE RING JOSE PH ci. ste ah asa iloie Sh smme bs trae ti mde s Lata be wins time hee 1873 Jan. 18,1892 

Bsa he Ee TE RR MG Ee NS SEE 1872 Sept. 10,1897 

bon A UG AR I SR SN SE a en TS PAN SARC Ae (2) Sept. 16,1871 

Lh HE To Lt LS IE Ra a TR A ROR CNR rR SER THE Sa a 1866 July ©3,1882 

I Biographical notices have not been presented. 

2 Charter members, Mar. 3, 1863. 
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Date of Date of 
election. death. 

LER OTE OS i Ce SRS EA LAN ein SR ER aha DT 1874 Mar. 18,1899 

MAYER, ALERBDL ME. sia ind sod ae a i ST as ss ed 1872 July 13,1897 

MAYO-SMITH, RICHMOND... iis ia tnd svi tans dan sh she oe oe amide mh dalam s 1890 Nov. 11,1901 

1 OR EC AR RE SS ERR LI BL RO ERR EI RE 1869 Dec. 21,1877 

MEIGS, MC oo so ie lin danas wr 2 ios efit A oral mE he elo a ae As oS he CHL A 1865 Jan. 2,1802 

MITCHELL, HENRY... ii a it seis a a a Ae sae Vs Se saad 1885 Dec. 1,1902 

MORGAN LEWIS o.oo i sin a a ads a ein 1875 Dec. 14,1881 

MORTON, TIBNRY vaio ds inde nina dhs a all tas Sh amie mat 30 rs Ss Sains we ad 1874 May 9,1902 

NEWBERRY, J. 8. i od I dd Chil Bains + wa seme edie Bb (2) Dec. 17,1892 

NEWCOOME, SIMONI. . ..... ui ciiusisken doin sss suivnsnsnninmsnninn ins sdensunnes 1869 July 11,1909 

NEWIONGTT. A... ii a sins Silda di se dad sn vida lsiates sa He a nds aia a soa mie im min 2 + | Aug. 1,1896 

NEWION, JOHN. «vn ve iain 40 dh Slee sin ait ikon ears aoie an ar a A miata orn n al Frain a 1876 May 1,1895 

NORTON, WILHIAM A. ooo. hic vnnins vetaddnie sh deans wa ssn avd ann = smite as Ania abe mle 1873 Sept. 21,1883 

OLIVER, JAMES TB. cosh iii Sid ih Sn Sas snes a i A TE D0 0S eS Se ws 4 300 1872 Mar. 27,1895 

PACKARD A. BL... uaiinssnsinnnis ns sines ton snes anise va visas haas siamese vas 1872 Feb. 14.1905 

PENFIELD, SAMUEL L........... 2 Ce ie hs Sha tne el Hy WS Ri x nsw Wie Noe Se ae gin En 1900 Aug. 13,1906 

Fran I 0 2 0d Ln RA ae SR SR DR Re a IE Dl UR Sn 1876 July 18,1890 

POURTALES, I. B.S ad sah iy stead ania iain a sinininie 1873 July 19,1880 

POWELL, JOHN Wa... .....c. i ih iia ae th ad a oh ee 1880 Sept. 23,1902 

RODGERS JOIN... .. oct id lami ssaln vines ss Sant oda Ts Sat ite ssa a Tn a sn aA wae we (2) May 5,1882 

ROGERS, BARMAN. . .. wien i dr adds sin eh a a dab a Ss 0s (2) Aug. 23,1900 

ROGERS, ROBERT Ti... ii iiiit ida ial diets dat a fa Te sd ate waits lab aes mim (2) Sept. 7,1884 

BOCES, WM. A... iiss vans svn vine bray sad ae ein mann v 2 whe 1885 Mar. 1,1898 

ROGERS, WILLIAM Bh... is tdhii ih cles hrmisin ss ns nm alin aad ws man wa Ee 2) May 30,1882 

ROOD, OGDEN No. iii. inerivnrohssns ss oneiniesnueion ans siiin aininssinnssssyssencson 1885 Nov. 12,1902 

BOWIAND, HENRY A... ion hue ih dis sini veidniaie wok woth abs on wine bin & Sidiminn sista duis 1881 Apr. 16,1901 

RUTHERFURD, LEWIS M. ..... ci iii ish tian titan dynes s dodisduidd weiss (2) May 30,1892 

BATON, JOBE PH. sl i swans Sanath tt va mi ads had rn Sas alsa Sate ws FT ih (2 Oct. 26,1873 

SCHOTT, CHARLES AL... nobis unin dain sma vil sonata snten sein Tans aire bola 1872 July 31,1901 

SELLERS WILL AM do i a tl dds Seta im wn ats wn wis ae n aia 15 1873 Jan. 24,1905 

SULLIVAN, BENT. Bl. vt eee ced aR ed ad al a ries (2) Nov. 24,1864 

SILLIMAN, BENT, JB vide sls iian stn fa A wes biota iwi a Hr Soa a bs Tas wr ats Baie a ene 2) Jan. 14,1885 

SMITH, J AWB ENCE. ee cia th a i id hos Sila Sinaia 2 a le rw ae a Be i lr 1872 Oct. 12,1883 

STIMPSON, WILLIAM, LL. ollie inline s van dtiiah bi nea saints sin tie ae adie 53 1868 May 26,1873 

SR ONG, DE ODOR ase cunie ws sin dw mnin ss nbn 8 Sibinlals whine aa Rie ini tn le pw ar ww ws (2) Feb. 1,1869 

SULLIVAN, WW. Bae... cin cin mmm mim a nme 0 dwn mild 5 ate a wn nn ni Brain he 3 i a i 1873 Apr. 30,1882 

POR BEN JOHN. . vt cn sn andi nvis ann tnt dan a wins mimielias 5 Wa Bina die wr sh wiaiae Smits oe (2) Mar. 10,1873 

BOREEN, J. Oi a rn ten ear a a eT (2) Apr. 22,1864 

TROWBRIDGE, WILLIAM PP. i... iit iaivn sodas dbin's nas nism sgsivnvnis ssi do 1872 Aug. 12,1892 

PRUMBULL, JAMES Fl. 1... inh sini ai au ab side 5 sai ws sia alia wigin = iatni nib a 2e 1872 Aug. 5,1897 

POCRERMAN EDWARD... .. .¢ uupe bali asin dic ivat Va nel pn lil Loe, 1868 Mar. 15,1886 

VALE, PR ANCIS A. i. i i ae de A FR J os ade Bat EH os 1878 Jan. 5,1807 

WARREN, OK oii cinta daa duis = ba bia 3 nL. a Ba Sarat in ls » 1876 Aug. 8,1882 

WATSON JAMES Co... ai hii vanlibed ona dil svi weit ns bin ten ede ssie 1868 Nov. 23,1880 

SVATSON, SERENOL Fiat vias sd dae sn dn de Was ae sds sh bine wine n on we ae even 1889 Mar. 9,1892 

WHITE CHARMRS Ad... ii i i i vib drs ns ad thn digs wlan soit nt win ania 1889 June 29,1910 

MW HIIMAN, C0. a. i ae dias Binns nn asad iene sre dale nd wn Pain ag Fo seins 1895 Dec. 6,1910 

RVINLOCR, JOSEPH... ... i. dis aiid dues duisme Sak smite ae naw win es 5 SS dss (2) June 11,1875 

WOODWARD, J. Joi i ii didi canibe nats cbnnes site is et Hele OR i ee 1873 Aug. 17,1884 

VOR TIEN, A. Hi i silage ah saad ce Tae ws Enid oo mtd oes Ces 1872 May 6,1888 

BN MAN, JER RIES. . foetus lima siden ead ang ess aude wants de gms tiene site (2) Sept. 4,1874 

NOUNG, CHARLES A a a al 1872 Jan. 3,1908 

  

1 Biographical notices have not been presented. 
2 Charter members, Mar. 3, 1863.
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Apawns, J. C. 
Airy, Sir GEORGE B. 
ARGELANDER, F. W. A. 
BAER, KARL ERNEST VON. 

BARRANDE, JOACHIM. 
Beaumont, L. ELE DE. 

BECQUEREL, HENRI. 
BertaELOT, M. P. E. 

BerTrRAND, J. L. F. 

BovrrzMANN, Lubwic. 
BoussiNGAULT, J. B..J. D. 

BRAUN, ALEXANDER. 

BREWSTER, SiR Davip. 
Bunsen, RoBerT W. 

BurMmEIsSTER, C. H. C. 

CANDOLLE, ALPHONSE DE. 
CAYLEY, ARTHUR. 

CHASLES, MICHEL. 
CHEVREUL, M. E. 

Craustus, RupoLrH. 
CORNU, ALFRED. 

Dove, H. W. 

Dumas, J. B. 

FARrRADAY, MICHAEL. 
GEGENBAUR, KARL. 

GyYLDEN, Huco. 
HamivtoN, SiR WiLLiaM RowaN. 

HeLmuoLrz, BARON H. VON. 
Horr, J. H. vAN'T. 

HorMaANN, A. W. 
Huggins, SiR Wirriam. 
Hoxiey, 7. H. 
IBANEZ, CARLOS. 

JANSSEN, J. 
JouLg, JAMES P. 
KERULE, AUGUST. 

KEeLviN, Lorp. 

O 

Kircuorr, G. R. 
KocH, ROBERT. 

KorLrAUSCH, FRIEDRICH. 

KOLLIKER, ALBERT VON. 
Lacaze-Duraiers, HENRI DE. 

LeuckArT, RuboLpH. 
Lie, SorHUS. 

LieBIG, JUSTUS VON. 
Loewy, MAURICE. 

Lupwig, K. F. W. 
Marey, E. J. 
MEeNDELEEFF, D. I. 
MiLNe-EpwARrDS, HENRY. 

MorssaN, HENRI. 

MurcHIsoN, SiR Roberick I. 
OprPOLZER, THEODORE VON. 
OWEN, Sir RICHARD. 
PasteUR, Louis. 

PETERS, C. A. F. 
Prana, G. A. A. 

RAMMELSBERG, C. F. 

REGNAULT, VICTOR. 
ReymonD, Emin Du Bois. 
RiceTHOFEN, If. VON. 
SAcHS, JULIUS VON. 

SCHIAPARELLI, GIOVANNI. 

Stas, JEAN SERVAIS. 

Stokes, SiR GEORGE G. 
STRUVE, OTTO VON. 

SYLVESTER, J. J. 
Tisseranp, F. F. 

VircEOW, RUDOLPH VON. 
VogeL, H. C. 

WEIERSTRASS, KARL. 
WOHLER, FRIEDRICH. 
WiURTZ, ADOLPH. 

Zrrrer, K. A. R. von,


		Superintendent of Documents
	2025-09-30T16:33:34-0400
	Government Publishing Office, Washington, DC 20401
	U.S. Government Publishing Office
	Government Publishing Office attests that this document has not been altered since it was disseminated by Government Publishing Office




