
SCIENCE 

T h e  National  Boster of Scientific and Spec ia l i~ed  

Personnel :PRESIDENT CARNICHAELLEONARD ...............135 

T l ~ eProduction, Retent ton and Attract ion of A n ~ e r -  

ican X e n  of Science:  PROFESSOR 137E. 12. THORNDIRE 
0bzt.itary: 

J o h n  G e ~ a l d  F z t ~ G e r a l d :  PROFESSORR. D. DE-
FRIES. Becent Deaths and 3fen~orza!s  141 

Scientific Even t s :  
Dispersal of Scltools of tile U n i v e ~ s i t y  of Lon-
don;  Ezpedi t ions of the  d merican Mnsezcn~ of 
ATatziral His tory ;  T h e  ATew Fork Zoological So-
ciety;  Syrnposiu?rz o n  N e w  Text i les  of the  A?i~er-  
ican Chemical Society;  T h e  Aqrzerican Society of 
Xecltanical Engineers 142. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  


Scientific 6 o t e s  and N e w s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
145 
Disczission : 

Insect  Cultures I n b ~ e d  for Tzoo Hundred G e n e ~ a -
t ions:  DR. D. F. XILLER. Spontaneozts d?t,ivity 
of the  Spinal  Tadpoles o f  the  Frog and t l ~ e  T o a d :  
GING-HSI WANG and TSE-WEI LC. T h e  Case His-  
tory  of a Scientific ATews S t o r y :  DR.G. G, SIIIPSON147 

Socletles and Meetzngs: 
T h e  Eastern SectLon of the Sezsmologlcal Soclety 
of A n ~ e r i c a :  PROFESSOR A. LYNCH. T h eWILLIAM 
Botanical Conference and Poray a t  the Al legany 
School o f  Yatziral  Hzstory:  DR. ROBERT B. GORDON150 

Reports : 
Tlte JT'illia?n John  Gies A z o a ~ d ,  R e s e a ~ c 7 ~  Feilow-
silips and Grants- in-Aid of t71e American College 

. . . . . . .  :..............................
of Dentis ts:  A. L. MIDGLEY 151 
Special Articles: 

T h e  r o l t a ~ n n ~ e t r i c  Deter?rzinatzo,t of Oxygen:  DR. 
I .  XI. I~OLTHOFPH. A. LAITINEN.A Defi-and 
ciency Disease o f  Fozes :  DR. R. G. GREEX aad 
C. 9.EVANS......................................... ......................
... 152 

Scientific Appara tus  and Laboratory Xe t i lods :  
A Simple Xetltod for Preparing Antigenic S i f b -
stances f r o ~ n  tile T y p l ~ o i d  B a c i l l ~ ! ~ :  W .DR. JOHN 
P.~L~IER D. GERLOUGH 155and TILLNAN . . . . . . . . . . . . . . . . . . . . . . . .  


Science News  ............................................................................
6 

SCIENCE: A Weekly Journal devoted to the Advance- 
ment of Science, edited by J. MCXEEN CATTELL and pub- 
lished every Friday by 

T H E  SCIENCE P R E S S  

Lancaster, Pa. Garrison, N. Y. 


New Pork City: Grand Central Terminal 

Annual Subscription, $6.00 Single Copies, 15 Cts. 


SCIENCE is the official organ of the American Associa- 
tion for the Ad>ancement of Science. Informarion regard- 
in* membership in  the Association mav be secured from
tl6 office of the permanent secretar {n the Smithsonian
Institution Building, 11-ashington, D. C?: 

T H E  NATIONAL ROSTER O F  SCIENTIFIC AND 

SPECIALIZED PERSONNEL 


By LEONARD CARMICHAEL 
PRESIDENT O F  

THE Kational Roster of Scientific and Specialized 
Personnel is a project of the United States Govern- 
ment, planned to make available in one central office 
an index of all American citizens who have special 
scientific or professional skills which may be of im-
portance to the nation in periods of emergency and 
in norilia1 tlmes. 
9 somewhat similar register has been completed in  

England under the al~onsorship of the Royal Society. 
There is no doubt that similar catalogues are available 
in the totalitarian nations. 

The American Roster of Scientific and Specialized 
Personnel is being developed as a means of recording 
in an accurate mag one of the important areas of the 
human resources of t8e nation. I t  is peculiarly ap-
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propriate, therefore, that the national roster is being 
developed by the federal governmeilt as a joint proj- 
ect of the Kational Resources Planning Board axid 
of the Civll Service Commission. The latter agency 
is especially concerned in the matter because its ex-
ecutives have seen clearly that the modern advance of 
scientific and technical specializations has rendered i t  
necessary that the nation should be able to call upon 
its specialized personnel in an intelligent and efficient 
manner. 

Thus, the fundamental idea behind the new roster 
is conservation. It is recognized by all that the ser- 
vices of experts may be crucial in preserving the we1- 
fa re  of the nation. A chemist whose work has been 
done in some specialized and relatively obscure field 



may suddenly become the one man in the countly able 
to devise a means of protection against some new chem- 
ical weapon. A speciali3t in an obscure dialect of a 
foreign language niay possess a skill which will hal-e 
far-reaching significance in a n  emergency. The con-
servation of specialized work now in progress is also 
important to the nation. It is most desirable not to 
disturb an important cooperating group of scientists 
in a certain laboratory if similarly trained experts not 
so engaged can be found elsewhere. 

A11 these facts point to the desirability and, indeed, 
the necessity of a national roster of the sort now being 
compiled. I n  England, because of the smaller size 
of the countlay and because of the nature of its nni- 
versity system, such a roster ~voald have seemed much 
less necessary than in the United States, but the scien- 
tific register completed there last. year has, according 
to published accounts, proved to be of great national 
value. 

I t  is significant that the demand for  the national 
roster in  Ame~ica arose from governmental agencies 
concerned with national resources and with Civil Ser- 
vice appointinents on the one hand, and on the other 
hand from the great non-governmental councils ~vhich 
repreient the specialized scientific and professional 
personnel of tlie country. 

The organization meeting of the national roster was 
held in the office building of the Department of State 
in Washington on Jnne 28. Frederic A. Delano, pres- 
ident of the National Resources Planning Board, was 
in the chair. Present also were Thomas C. Blaisdell, 
Jr. ,  of the rat ional  Resources Planning Board, and 
Arthur S. Flemining, Civil Service Commirsioner. 
Among others present were the following: Represent- 
ing the Xational Research Council, Ross A. Harrison 
and Albert L. Barrows; representing the American 
Council on Education, JV. H. Colvley; representing 
the American Council of L e a ~ n e d  Societies, D. H. 
Daugherty and H .  G. Doyle; and representing the 
Social Science Research Council mere R. T. Crane and 
Carl C. Brigham. Charles F, Ascher and Joseph G. 
Harris also attended. I t  was announced that Leonard 
Carmichael had been chosen as chairman of the con- 
sulting committee and director of the project, and that 
James C. O'Rrien, an experienced executil-e of the 
Civil Service Commisjion, had been nladc executive 
officer 01the new project. J. S. Sicholas has qubse- 
quently been appointed to iepresent the National Re- 
search Council. 

The cominittee decided to consider that the ultimate 
field to be embraced by tlle roster shonld be the in-
clusion of all scientific and profeisional workers in the 
United States. When such a comprehensive classifica- 
tion is worked out, it will complement and eupplement 
any general register of American personnel in  all 
walks or life if such a general register is later estab- 

lished. Again to refer to the English precedent, it 
may be said that in spite of the general register in that 
country, it was recognized that a separate and detailed 
index of the specialized personnel of the nation mas 
necessary. 

The ultimate scope of the register having thus been 
agreed upon, it  mas a t  once recognized that the 
achievement of this aim could not be realized a t  once. 
Two criteria were then agreed upon to determine the 
professional areas in  which the register should then 
begin its work: (1)it was decided that the fields of 
greatest present need, as  already expressed by agencies 
of the government, sliould determine the sectors in 
which inforination shonld first be collected. ('2) i t  
was also decided that, given two fields of relatisrely 
equal significance for  the present needs of the gov- 
ernment, that iield shonld first be catalogued in mhich 
personnel records are a t  the present time least com-
plete. 

Incidental to starting work upon the Gegister; the 
Civil Service Comniission is now engaged in collecting 
lists of the nieinbership of all scientific and profes- 
sional societies of the country. I n  collecting these lists, 
the constituent societies of the Sational Research 
Council and the other councils of learned societies are 
being especially canvassed. 

The register itself is planned as  a card index 
pnnched with the appropriate information concerning 
each individual in the register. The preparation of 
punch cards to  make the analysis of large and ctirer- 
gent categories of information analytically availabIe 
is a technical problem. An expert adrninistrative staff 
will direct this aspect of the development of the 
register. It is agreed, in this connection, that the 
existing federal codes of occupations, such as that pre- 
pared by the Ci.;il S e r ~ i c e  Commission in its project 
looking to the coding of all positions in  the federal 
service, shall be used in all cases as a basis fo r  the new 
and highly specialized classification required in  the 
register. 

The necessary information concerning individuals 
is to be secured by sending each professional man a 
general questionnaire to secure information concern-
ing geographical location. age, sex, training, etc., and 
also a specialized questionnaire or check-list intended 
to cover in detail his own special field, as, fo r  example, 
physics. The special check-lists or code analyses in 
each of the specialized fields are  to be drawn ap by 
expert5 in eadl field in relation to existing empirical 
data concerning the actual work of men in these fields. 
Tliis information will be called for in a manner which 
will make i t  possible to attach it directly to the existing 
codes now in use in the government services. I n  se- 
curing this information, the hobbies of scientific and 
pl'ofessional men will not be neglected. The English 
experience has shown that, fo r  example, a biologist 



r h o  has as his hobby the designing of special radio 
circuits may be more valuable to the nation as  a com- 
mnnications engineer than in his o~vn  special field of 
professional competence. 

I t  is recogtlized that selection of men for  important 
gorernmental posts and, indeed, for  less important 
specialized actirities can not be reduced to a mechan- 
ical card-sorting procedure. I t  is therefore planned 
to organize committees in  each of the specialized fields 
based upon nominations of those working in these 
fields. These special coininittees of experts are to be 
asked in certain instances to eraluate the names of 
individuals ~1-110 are presented to them by the auto-
nlatic process of the punch-card technique. These 
special comnlittees are also to be charged with the duty 
of protecting present educatiotlal and research en-
deavors ~ v l ~ i c h  a le  performing important public ser-
vices to the maximu~n degree poesible. 

Fundamentally, the aim of the national roster is the 
development of a means for  the efficient and rapid but 
appropriate use of the specialized brains of America 
in the servlce of the nation. As the English commis- 
sion has said: "The National Serrice Department is 
fnlly alive to the consequetlces of the errors of assign- 

ments made in the war of 1914-18 and is anxious to 
avoid repetition of those errors and to insure that each 
man who offers his services is assigned to that task 
f o r  which his kno~vledge, training and capacities best 
fit him." 

Once started and organized, it seems that the value 
of the roster to many constructive activities of peace 
time, especially in connection with modern personnel 
and employment services, will be obvious. I t  seems 
clear that with the passing of the present emergency, 
this roster should not be abandoned, but rather, main- 
tained as a continuing and always up-to-date census 
of the specialized brains of America. Even in a com- 
plete and continuing form, the developine~lt and main- 
tenance of such a register ~vill not be expensive in com- 
parison with some of the other projects already under- 
taken for  the preservation and effective use of our 
natural resources. hloreover, the procedures which 
>rill be based upon the use of the roster are at  once 
effective and truly democratic. 

The time has come when our nation must be efficient. 
The National Roster of Scientific and Specialized Per- 
sonnel is certainly a necessa'rg tool of an effective 
democracy. 

T H E  PRODUCTION, RETENTION AND ATTRACTION 

O F  AMERICAN MEN O F  SCIENCE' 


By Professor E. L. THORNDIKE 
TE4CRERS COLLEGE, COLUIIBIA UKIVERSITP 

THE facts reported in this article are based on 
the persons listed on 1,500 of the pages of the 1938 
edition of "American Men of Science." TT7herever a 
number is stated as fo r  all the persons listed in  that 
book, it is (unless otherwise stated) obtained by multi- 
plying the number obtained from these 1,500 pages by 
1.0667. The divergences betvieen the rates reported 
and those which a complete count of all 1,600 pages 
~ ~ o u l dhave produced are of no consequence. 

Column 1of Table 1 states the number of A.1I.S. 
entries residing in each state. Column 2 of Table 1 
states the number of A.M.S. entries residing in each 
state per million population in 1930. The median is 
189. There is a wide variation. from 46, 57 and 67 for  
Miss., Ark. and Sla .  to 461 f o r  Nev., 482 f o r  Md. and 
1,179 for  Del. Six states are  belo~v 100 and nine are 
above 300. 

Column 3 of Table 1states the number of members 
of the A.A.A.S. reported for  1934 (Proceedings of the 
A.A.A.S., Tols. 82 to 87). Eren  without allowance 
for  the number of memberships by institutions and by 

1 The work reported here was one item of a project sup- 
ported by the Carnegie Corporation. 

amateurs not listed in American Nen of Science, the 
differences betxveen column 2 and column 3 sllow re- 
grettably large numbers of men of science who fail to 
cooperate with the American Association. 

Column 4 states the percentage which the A.A.A.S. 
membership is of the A.RI.S. enrolment for  each state. 
I t  has a median a t  61, and ranges from 26 f o r  Delaware 
to 96 for  Connecticut; 43 of the states have percentages 
from 40 to 80. 

Column 5 states the number of A.M.S. persons born 
in each state. When this number x 1,000,000 is divided 
by the sum of the 1890 and 1900 populations the 
result is as given in Column 6. The numbers in Col- 
umn 6 may be called approximate relative birth-rates. 
They are by no means perfect as measures of the com- 
p a r a t i ~ ~ eproductivity of the states, but the errors are  
small in comparison with the differences among the 
states. I t  would be impossible to obtain f o r  each state 
and each period the percentage of those b o l ~ l  in the 
state who would, before they died, or before they 
reached some specified age, be enrolled in any specified 
list. 

The birth-years of American men of science are 


