
SCIE 

chemical methods are  obviously essential, and the 
applications of physics to biology a re  likewise highly 
important-e.g., in  studies of the form and develop- 
ment of organisms and of skeletal structures. With-
out entering into the vexed question as to whether all 
responses to stimuli are  capable of explanation in 
terms of chemistry and physics, it is very evident that 
modern developments have led to  the increasing appli- 
cation of chemical and physical methods to biological 
investigation, and consequently to a closer union 
between biology, chemistry and physics. I t  is clear 
also that the association of zoology with medicine is 
i n  more than one respect becoming progressively 
closer-comparative anatomy and embryology, cytol- 
ogy, neurology, genetics, entomology and parasitol- 
ogy, all have their bearing on human welfare. 

J. H. ASHWORTH 

BIOLOGICAL ABSTRACTS 

ON April 22, 1922, a meeting was held of repre- 
sentatises of 1 8  national biological organizations to 
consider the advisability of forming a f e d e r a t i ~ n , ~  
and a year later, on April 26, 1923, the Union of 
American Biological Societies was formally inaugu- 
rated by the organization of a Council composed of 
accredited representatives of 15 member societies. 

S t  the 1922 meeting, a publication committee of 
four  was appointed to function jointly with a similar 
committee of the Division of Biology and Agriculture 
of the National Research Council. This committee 
presented a report to the Council of the Union a t  the 
latter's organization meeting, April 26, 1923. The 
report was adopted and.the Council of the Union took 
the follo~ving actions : 

(1) The Council of the Union of American Biological 
Societies considers tliat a single comprehensive system of 
biological abstracts is urgently needed. 

(2) That the present Publications Committee be con- 
tinued and given power to add to its membership subject 
to the approval of the Executive Committee of the Union 
of American Biological Societies and of the Executive 
Committee of the Division of Biology and Agriculture of 
the National Research Council. 

( 3 )  That the Council empower the Publications Com- 
mittee (a)  to formulate detailed plans for putting into 
efSect a cornprehcnsive system of biological abstracts for 
presentation to the Executire Committee of the Council 
of the Union and to the Executive Committee of the 
Division of Biology and Agriculture of the National 
Research Council; (b)  to cooperate with the National 
Research Council in the conti~luation of its efforts to 
gain support for publication, abstracting and bibli-
ography. 
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(4) That the Executive Committee of the Union be 
empotverod to pass, jointly with the Executive Committe; 
of the Division of Biology and Agriculture of the 
Sational Research Council, finally upon such plans pre- 
sented by the Joint Publications Committee, i t  being 
understood that such plans do not involve other than 
voluntary financial commitments of societies or constitu- 
ent menibers thereof. 

( 5 )  That the Publications Comn~ittee be autxorized to 
determine the probable support from members of con-
stituent societies for a comprehensive system of biologi- 
cal abstracts. 

The substance of the Joint Publication Commit-
tee's report, with some additions, follows. 

While the Joint Committee is one on publication 
and bibliography, the discussions which led up  to its 
appoint,ment centered about the need and desire fo r  
abstracting and indexing services. So, while recog- 
nizing the fundamental need for  improved pnblication 
facilities, the committee has up  to the present confined 
its attention largely to the problem of a comprehen-
sive integrated system of biological abstracts. 

It is considered unnecessary to present extended 
evidence of, or arguments for, the importance of 
adequate informational aids to the investigator and 
teacher. Very early, even when the output of scien- 
tific literature was a n  insignificant fraction of its 
present volume, the need for  aids was felt, and bibli- 
ographies, either unclassified or  classified only as  to  
certain major subdivisions, were developed. A s  the 
situation grew more complex, more detailed aids were 
needed, and there evolved from the relatively simple 
bibliographies the more highly classified and indexed 
ones which have reached a high state of development, 
though in different ways, in  such agencies a s  the 
Concilium Bibliographicum, International Catalogue 
of Scientific Literature, etc. 

Then, in  the second half, and especially in the clos- 
ing q ~ ~ a r t e r  of the last century, with natural science 
largely emancipated from traditional restraints, scien- 
tific publication increased by  leaps and bounds, and 
the impossibility of thorough search of the original 
sources, because of limited library facilities and in- 
sufficient time, necessitated still more detailed aids. 
So, especially in  the last two or three decades of the 
last century, begail the conspicuous development of 
abstracts. These abstracts furnished a t  the same time 
classified bibliographies and brief acconnts of current 
work. But  the modern, detailed, searching subject 
index u-as not a t  first a feature of the abstracting 
journal, a t  least not of the biological ones; this index- 
ing represents a still later development. Literature 
aids have thus undergone a n  extensive evolution, and 
are destined to develop still further to meet future 
changing conditions and demands. 

There has probably never before been a time when 
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interest in making scientific information ascertainable 
has been so general throughout the rank and file of 
scientific workers. I n  the past, the problem has been 
mainly the business of a few-bibliographic experts 
o r  occasional men of science fired with the vision of 
the great service to be rendered to research and teach- 
ing by better mechanical aids in the literature. The 
mail of science has, therefore, in a very large meas- 
ure felt himself remote from such enterprises, which 
i n  consequence have not enjoyed his full support and 
active participation. Large numbers of scientific 
workers have thought of literature aids as necessary 
but hardly requiring their attention or participation. 
The dignity to whieh their importance entitles them 
has frequently not been accorded bibliographic 
efforts. 

But the increasingly difficult problem faced by sci- 
entists due to the bewildering increase in  the amount 
of literature has brought a gradual realization, earlier 
i n  some groups than in others, that the subject is of 
such vital importance that i t  demands their general 
support and participation. Only within the past few 
years has this sense of responsibility quickened gen- 
erally among American biologists. This awakening is 
not entirely spontaneous. I11 large measure we have 
been aroused by the sudden collapse or serious im- 
pairment, during and since the war, of some of the 
most important of the aids on which me have relied 
in  the past. This has helped us to realize how in- 
dispensable these are, and also that their production 
is a gigantic task requiring and deserving our best 
talent and efforts. I t  has awakened us, too, to the 
fact that, having so long accepted, -without perhaps 
proper appreciation, the fruits of the efforts of our 
European colleagues, we can not now shirk those 
responsibilities which, because of our present more 
fortunate situal:ion, are  clearly ours. Whatever the 
contributing causes, i t  is a fact that these have led, 
within the past five years, to the establishment of 
four agencies in America which endeavor to abstract 
and index a large part  of the world's literature in  
their respective fields-Endocrinology and Abstracts 
of Bacteriology in 1917, Botanical Abstracts in 1918, 
and the International Medical and Surgical Survey 
in 1919. 

The committee has attempted to study the problem 
in a more or less fundamental may, giving especial 
attention to the organization, scope, completeness and 
adequacy of existing agencies, in  order to discover if 
possible the shortcomings and causes thereof of the 
present procedure, and thereby be able, perhaps, to 
suggest ways artd means of improvement. 

A survey has been made by the Committee of the 
agencies which attempt to malce a serious contribution 
to biological bibliography of international or national 
scope. (A  brief rCsum6 of this survey is appended 

to the minutes of the meeting of the Council of the 
Union of American Biological Societies held April 
26, 1923.) This surs7ey includes between 75 and 100 
agencies devoted wholly or in  considerable part  to 
bibliography (abstracts, indexes, bibliographies, etc.) 
in  the biological sciences, excluding psychology and 
anthropology. I n  this number are included many 
of those medical agencies in  which the fundamental 
preclinical sciences as well as clinical medicine are 
extensively represented. 

Of this large list, one has attempted. to  cover the 
whole of biology, indeed the whole of science. Sev-
eral seek to cover botany and zoology, respectively, ill 
a comprehensive way. Others have such large objec- 
tives as  medicine and agriculture. But  the great 
majority have a very restricted scope, so restricted as  
in  many cases to deprive the user of adequate contact 
with important related fields of biology which con-
tribute to his specialty. 

I n  the judgment of the committee, a fundamental 
weakness i n  the present procedure is the multiplicity 
of uncorrelated and inadequately supported agencies. 
The majority of these reviewing, listing, indexing and 
abstracting organs more or less efficiently serve 
special interests, and till the part  of the biological 
field selected more or less imperfectly and incom-
pletely with the result that the abstracting, indexing 
and listing in  these departments is diffusely distrib- 
uted, incompletely done, and often treated from re- 
stricted points of view. Inevitable, too, under this 
procedure is an appalling amount of duplication. 

The effect of this dispersive movement in the bibli- 
ographical and abstracting field as  a xhole in  biology 
has some features of immediate service-condensation 
of references, esprit de corps within the subject and 
its immediate clientele, etc. Upon biology as a whole 
and upon synthesis, common progress, and upon a 
wider diffusion of interest in  other fields than that, 
of the biologist's immediate endeavor this segregation 
is less helpful to the progress of biology on sound 
and broad lines. It is believed that a complete, well-. 
edited and well-o~ganized system of biological ab-
stracts -would contribute fundamentally in the way of 
suggestion, stimulus and ~videning point of view and 
greater precision in attack upon our common prob-
lems. Such a system, too, would avoid the unnatnral 
segregation of plant and animal material in such uni- 
fied subjects as genetics, evolution-and cytology, and 
the unfortunate separation of much plant and animal 
physiology, pathology, ecology, etc., which still occurs 
in many of our largest services, because confining 
their efforts to the plant or to the animal field. 

But  quite apart  from these considerations this 
dispersive tendency involves serious practical difficul- 
ties. The narrower the scope of a service, the more 
limited its support. The literature in many if not 



238 SCIENCE [VOL. LYIII, NO. 1,500 

all special fields is so widely diffnsed in scientific 
publications that it  becomes quite impossible fo r  the 
relatively weak special services to approximate com-
pleteness or adequacy. The meager support which 
such agencies can command means, too, that they are 
carried oil very largely by personal enthnsiasm and 
sacrifice with the uncertainties and discontinuity 
which this procedure is likely to involve. 

I n  striking contrast to  this more or less chaotic 
situatioil in biology, the committee has been impressed 
with the well-ordered procedure in  chemistry, which 
i n  comparison is so splendidly served in America by 
one strong, well-supported system of abstracting and 
indexing. 

The type of bibliographic aid preferred varies with 
the character of the work and training and habits of 
the individual biologist. Classified indexed bibliogra- 
phies in  book or card form and abstracts i n  book 
form are the chief more highly developed types novr 
i n  use. The systematist especially prefers a highly 
classified arrangement, which hns been achieved both 
i n  indexed bibliographies (e.g., Zoological Record 
(book form) and Concilium Bibliograpl~icum (card 
form) and in abstracting journals (e.g., Just's 
Botanischer Jahresbericht). But the conlmittee is 
convinced from its inquiries that the type of s e r ~ i c e  
which most nearly meets the needs and desires of the 
great majority of workers is the abstracting journal 
with detailed carefnllg prepared indexes. It is be- 
lieved that by adding to the monthly abstracting jour- 
nal the feature of annually cumulated, classified, 
bound volumes the service i n  general ~vould be im- 
proved and the needs of those especially requiring a 
detailed classified or indexed arrangement met. Snch 
an arrangement, too, would more nearly meet the 
needs of libraries, which in general express a prefer- 
ence for classifiecl or indexed bibliographies. Since 
limited support has so greatly handicapped biblio-
graphic undertakings in  biology i t  is felt that any new 
developments should be so conceived as  to  merit and 
command the widest possible support. 

The snccess and efficiency which characterize the 
plan of the American chemists in making the subject 
of chemist.ry a unit for  purposes of abstracting and 
indexing and the further important fact that this plan 
has the uiliform automatic support of members of the 
American Chenlical Society, has encouraged the com- 
mittee to secure the facts necessary f o r  an approxi- 
mate picture of the proportions and feasibility of a 
similar plan for  biological literature under the aus-
pices of the Union of American Biological Societies. 

The committee has attempted to ascertain the 
approximate volume of the world's biological litera- 
ture as  measured by the annual number of titles. I t s  
studies i n  this direction lead to the conclusion that 
the annual number of titles approximates 40,000. 
These calculations include the literature in  the bio- 

logical sciences, including plant and animal industry 
and paleontology, but excluding clinical medicine 
and psychology. 

To check the committee's estimates, Mr. Gunnell, 
of the United States Regional Bureau of the Inter- 
national Catalogue of Scientific Literature, was asked 
to tabulate the annual ilumber of titIes in the various 
parts of the International Catalogue of Scientific 
Literature concerned with the biological sciences. Nr, 
Gunaell's total for  1913, the last year for  which all 
parts of the catalogue appeared unaffected by the 
war, is  37,779. 

,. 
The number of pages required to cover this litera- 

ture (40,000 titles) in  one abstracting journal on the 
basis that 6.8 titles could be cared for  per page (the 
approximate average in Botanical Abstracts and 
Abstracts of Bacteriology) is approximately six 
t h ~ u s a n d . ~  

Cost of manufacture and distribution of 
twelve monthly numbers totalling 6,000 
pages plus 500 pages of index (estimated) 
in an edition of 7,000 (the committee has 
secured bids from ten or twelve printing 
establishments, on one of which this esti- 
mate is based) ................................................................... $52,144.00 


Estimated annual income from 1,000 institu- 
tional subscriptions at  $15.00 .................................. 15,000.00 

Balance of manufacturing and distributiilg 
cost to be met by individual support .................. $37,144.00 

Probable cost of nzanufacture and distribu- 
tion to the individual should each of the 
6,000 individuals who are members of the 
societies insited to adhere to the Gnioil 
support a unified system4 ........................................ $ 6.20 

3 The question of bulk of such a service having been 
raised, the possibility has been considered of issuing i t  
in parts individually obtainable. The committee is of 
the opinion that breaking up the publication would in- 
troduce complications and uncertainties wl~ich might in- 
volve an increase in the ooet to the individud and a 
weakening of tile undertaking, should it be entered upon. 

Tile policy of the American Chemists, now in success- 
ful operation for sixteen years, too, has impressed the 
committee with the desirability of keeping the ser17ice 
intact. The committee has, therefore, sought to meet 
the problem of size in another way, namely by searching 
for less bulky papers. Excellent papers ale available 
which bulk less than one inch per thousand pages. C ~ i n g  
such paper mould reduce the linear slielf room, annually 
necessary for the volumes, to lees than six inches, even 
should the journal report on approximately all tho 
T~orld's biological literature. For libraries and others 
desiring them, copies printed on heavier paper could be 
furnished. 

4Since binding, probably in two volumes, wo,uld be 
necessary to make the journal thoroughly usable as a 
refercnce tvork, the subscriber would have an additio~ial 
outlay of $4.00 or $5.00, or a total cost in the vicinity 
of $10.00 or $11,00. 
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Editorial overhead: Theee calculations do not include 
editorial, bibliographic and clerical overhead. The 
National Research Council is continuing its efforts to 
secure adequate support for international scientific bibli- 
ography and abstracting. I f  these eXorts meet wit11 
further success such support may be expected, at least 
at the ontset, largely to meet such o.ier1iead. 

The above C~lcu la t ion~  are based on twelve monthly 
numbers annu:llly, the abstracts classified in  subject- 
matter sections with cross references, so that the 
material in  a particular field can be consulted as  con- 
veniently as ill a journal of more limited scope. I n  
order, however, to provide a more highly classified 
instrument, especially for  the systematist and others 
particularly served by such a n  arrangement, and also 
to bring all material for  a given year and in a given 
category together, the committee has investigated the 
additional expense involved in cumulating the mate- 
rial a t  the end of the year and issuing it  in one or 
more bound volumes, after which the monthly num-
bers, printed on less costly paper, can be discarded, 
used by the subscriber fo r  making special bibliogra- 
phies, or otherwise utilized. I n  the cumulated volume 
the material having appeared under a given section 
i n  the monthly numbers would be brought together 
and subjected to a more detailed classification than 
is practicable in the monthly issues-a classification 
as detailed as a careful consideration of the needs of 
the varions groups may dictate. I n  addition to  the 
more detailed classified cumulated arrangement, the 
annual volume or volumes would contain detailed 
alphabetical subject and author indexes, which have 
proved of such exceptional utility and supplement 
the classified arrangement in  a n  important way, as 
instruments fo r  locating desired information. 

The committee is informed that the cumulated 
bound volumes would increase the estimated cost given 
above about 25 per cent., or a total for  the monthly 
numbers and the annual cumulated volumes of 
$69,380.00. 

Leaving the estimated annual income from 1,000 
institutional subscribers the same, namely $15,000, the 
balance of $54,380 of the total manufacturing cost to 
be met by individual support, should each of the 6,000 
individuals who are members of the societies invited 
to adhere to  the Union support of a unified' system, 
would be about $9.00 per individual. (This cost to 
the individual is well below that of the uncumulated 
journal bound by the subscriber; the large saving on 
wholesale binding more than offsets the added cost 
due to the cumulation.) I t  needs to be borne in mind 
that under a system of uniform support this sum 
mould secure for  the individual a monthly current 
abstracting journal and a n  annual classified and in- 
dexed master key to the world's biological literature, 

the latter bound in two volumes and fully ready for 
use without ftlrther expense of any kind. 

The exigencies of the case require that the financial 
responsibility fo r  such a n  enterprise be assumed ini-
tially largely by the workers in  America, a n  obliga- 
tion which can not well be shirked a t  this time, es-
pecially in view of the benefits which have for  so 
long been reaped by American worlcers from the 
responsibilities carried in  Europe. But  assuming 
that there will be such assurances from American 
biologists as to  make the venture financially possible, 
it is clear that the successful production of such a 
comprehensive service, i.e., the prompt and adequate 
abstracting of approximately all the world's biologi- 
cal literature, presupposes the widest cooperation 
among biologists everywhere. I n  this cooperation 
the relation to the enterprise of all collaborating 
biologists would be the same, as now is the case in 
Abstracts of Bacteriology, Botanical Abstracts,  and 
other services, European and American. I f  under-
taken, the initial years of the service would constitute 
a trial period from which such readjustments, both 
as  regards character of the journal and its direction, 
should come as vperience and changed conditions 
may dictate. Indeed, this degree of plasticity should 
constantly characterize the service. 

A. PARKERHITCEENS, 
D,R. HOOKER, 
C. A. KOFOID, 
I. F. LEWIS, 

Representing the  Un ion  of Anzerican 
Biological Societies. 

E .  D. BALL, 
C. E. MCCLUNG, 
J. R. SCHRAMN, 
A. F. WOODS, 

Represeating the Division of Biology 
and Agricultzlre of t he  Natiotzal 
Research Cozutcil. 

T H E  INTERNATIONAL UNION O F t  

P U R E  AND A P P L I E D  CHEMISTRY 


THE annual meeting of the Fourth International 

Congress of the Union of Pure and Applied Chemis- 
t ry  was held in  Cambridge, England, on June  17, 
under the presidency of Sir  William Pope, professor 
of chemistrv of Cambridge University, and was at-
tended by representatives from twenty-one countries, 
nearly four hundred members and guests being pres- 
ent a t  the annual banquet. 

The meeting lasted four days and among the im- 
portant decisions reached by the various committees 
were the following : 

The Committee on the Reform of Nomenclature of 
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