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At the meeting of the Trustees of the Foundation in April, 1933, a 

program was adopted in the natural sciences involving two fields of concentration: 

1. Vital processes 

2 . Earth sciences 

Our discussion follows this classification . 

The Vital process ~rogram 

By this title is meant, in briefest form, the bringing to bear of the 

quantitative techniques of mathematics, physics and chemistry onto the basic 

problems of biology. ~1e sub-fields in biology indicated in the pr ogram are: 

(1) Internal secretions 
Hormones, enzymes, etc. 

(2) Nutrition 
Vitamins, etc . 

(3) Radiation effects 
Ultra violet, X-rays, cosmic rays, mitogenetic rays , etc . 

(4) Biology of Sex 
Physiology of sex , fertility, etc . 

(5) Experimental and chemical embryology 
Fertilization and sex determination, transplantation , 

regeneration, organizers, etc . 

(6) Genetico 
Chromosomes, genes, cytology, etc . 

(7) General physiology 
Cell physiology, nerve conduction, electrical effects , 

osmosis, permeability, etc. 

(8) Biophysics and biochemistry 
Spectroscopy, microchemistry, basic studies. 

As the officers have conceived this program it is linked with the 

program of psychiatry in the Medical Sciences Division and with the work of the 

Social Science Division. To use their words, it represents the support and 
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stimulation of research in the sciences underlying the behavior of man . They 

report that 11 certain researches have alr eady progressed to the point where thoy 

may at once be applied to relieve physical and mental distress 11 ; whi l e 11 a vast 

array of problems and methods are emerging , but have by no means reached appli-

cation and are not likely soon to do so except under the stimulation of large 

and continued support •11 

Illustrative examples of wltat this ?rogram has involved since April, 

1933, follow: 

University of ChiCaBO 
Grant for research in biol ogy during 1934-35 •••••••. • • $ 50 ,000 

California Institute of Tecro1ology 
For research work in biology under the direction 

of Professor T. H. Morgan •••••.••••.•••••••...•.•••• 

Roscoe B. Jackson Memorial Laboratory 
Emergency assistance to safeguard, for one year, 

the research group in mammalian genetics under 
the leadership of Dr. C. C. Little ••••••..••..•.•••• 

California Insti tute of Technology 
In support of research in electron diffraction 

methods • ...............•........... .. · ....•.. · • . • · • • 

University of Chicago ••• • ••••••••.•.••..••.••••. ..•.. . .• 

University of Michigan .•.................• .. ........... • 

14cGill University •........ . . . ... . ..... . . . ..... .. ........ 

Harvard University - Massachusetts Institute Technology • 

These four grants represent support, each over a 
1-year period, for cooperative rest arches on thP 
application of spectroscopic methods to biological 
or medical problems . 

American Society of Naturalists 
Toward the sup~ort, over a 5-year period , of a 

Drosophila Stock Center at Cold Sp~ing Harbor .••.• •• 

Columbia University 
A grant to purchase upwards of a gallon of so-called 

11 heavy water11 and to provide for full - time research 
assistants in a program of investigating the biologi­
cal and physiological effects of the heavy isotope 
of hydrogen . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . ..... . . . 

50,000 

11,000 

10,000 

11,750 

8,800 

10,000 

4,000 

9,000 

22,500 
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In addition, the program has been supplemented by fellowships and 

gra.nts- in.-aid. 

Your commdttee did not feel itself competent or qualified to pass 

ju.dgment on a program in this highly technical field. We therefore sought the 

aid of an expert group to advise us in the matter. The group was made up as 

follows: 

Dr. Simn Flexner , Chairman 
Director , RoCkefeller Institute for Medical ResearCh, 
New York City 

Professor Walta~ B. Cannon 
Professor of pbysiology, Harvard Medical School, 
Boston , Massachusetts 

Dr. Henry D. Dakin 
Director, Institute of Pathology, Russell Sage Foundation, 
New York City 

Dr • William H. Rowell 
~siology, Johns Hopkins university, 
Baltimore, Maryland 

Professor Frank R. Lillie 
Dean of Division of :Biol ogical Sciences. University of Chicago, 
Chicago, Illinois 

Your committee met with this advisory group, and the vital process 

program was presented by Dr . Mason and Dr. Weaver. Thereafter, after consul ta-

tion, each member of the ad.Tisory group filed a report. In a.ddi tion to these 

reports, your committee has sought counsel in other quarters, and as a result 

of the information and advice which we have receiTed, we are presenting the 

following conclusions: 

(1) The term "vital processes" a~pea.rff to be unhappily chosen. The 

impression which it conveys is vague and its implications are troublesome. 

Professor Lillie suggested as a stibsti tute "Experimental Biology" - a desig-

nation nhich seemed to meet with the general concurrence of the other experts 
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whose advice we sought . By this term would be meant the application of experi­

mental procedures to the study of the organization and reactions of living 

matter . 

{2) In general, this field, thus defined represents a promising 

area for exploration and development . It is not a new field nor is it based 

on a new idea. In the Foundation, biology is an interest running back 

nearly fifteen years . The subjects proposed for study are of world-wide 

interest, and, with exceptions, are engaging the close attention of labor a­

tories , both academic and industrial. Thus, there is a large cozmnercial 

side to investigations of vitamins and hormones . 

(3) We believe that development in this field of experimental 

biology will follow the course of comparable undertakings : namely . that 

there uill be a slow, painstaking accumulation of knowledge which in a 

decade or in a few decades will prove perhaps of profound importance . We 

do not believe that quick or startling results are to be anticipated, and 

''e would deprecate any idea that the Foundation was building its hopes on 

such expectations . The prompt solution of important biological problems 

cannot be prophesied, nor can it necessarily be hastened by large expenditures . 

In other words, ue have no confidence that large efforts would be so rapidly 

productive as to justify a program conceived in ambitious terms . 

( 4) Our recormnendation would be that this program in experimental 

biology be conducted on a modest. tentative, and opportunistic basis . This 

would involve appropriations in moderate amounts similar to those already 

made in the devel opment of the program. It would particularly involve the 

use of fellowships and grants-in- aid for purposes of exploration. The 
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strategy would be to feel out the arc~. to proceed cautiously , to be misled by 

no ~reconceived hopes, and to maintain a detached and healthy kind of skepticism 

in relation both to the program ~s a whole nnd to its constituent parts . 

Specifically, your committee would expect that expenditures made on this basis 

might in the ~~egate over a period of years reach a reasonably large amount; 

but we wish to make it clear that we would not expect an elaborate program to 

be launched which would involve large individual items; nor would we recommend, 

for the time being at least, annual totals measurably above the present level. 

(5) The nature of the program, i.e., the application of experimental 

procedures to biological problems, involves the necessity of wide knowledge 

and acquaintance in the fields of both the physical and biological sciences . 

While the Foundationts program is headed up in the Division of Natural Sciences, 

the broad scope of the projects demands not only cooperation between that 

Division and the Division of Medical Sciences , but collaboration and participa-

tion as well. Otherwise we might be placed in the position of asking experts 

in the physical sciences to assume responsibility for technical competence in 

biology and medicine . The officers ~~e fully conscious of this difficulty , 

and your committee understands that collaboration between the two divisions 

in question is being developed. 

(6) Two or three of our advisory group questioned whether the 

Foundation was not assuming an un\rlse responsibility in indic~ting , even to 

the limited extent found in our annual reports , what type of wor!~ it viewed 

with favorable consideration. It was sugg~sted that the subtle influence 

arising from such a statement of preference miGht have undesirable consequences. 

Dr. Howell expressed the matter as follows : 

"It seems to me highly desirable that the Division, or the Foundation 
in general, should avoid as far as possible the appearance of controlling 
the direction of biologic investigations, or of taking any steps that 
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~ould seem to threaten the freedom of research. The course of events in 
recent years has seeL1ed to me to have a trend of this character . In r.lallJ 

of our institutions biologic research is subsidized by industrial organiza­
tions along specificdlines, and the appropriations from foundations have 
had somewhat the same general effect, in the sense that the problems 
\vorked upon are set from the outside , so to speak , instead of arising 
out of the interests of the workers themselves . One outcome has been 
the development of a sort of competitive struggle for tangible results 
which gives to scientific research something of the character of a 
business proposition. I realize t~~t competition of this nature is very 
stimulating to activity and probably accelerates the acquisition of use­

ful results . Moreover it is probable that many investigators of the 
techni cian type do better work when their :problems are set for them than 
when left to their O\m devices . :But the system tends to lo\'rer the idealism 

and independence of scientific research, and in the long run may p~ovo to 
be a misfortune. 11 

Dr. Cannon , on the other hand, was equally outspoken on tho other 

11 I do not share the fear expressed that a great foundation ma;y 

seriously skew scientific progress by expressing and supporting an 
interest in some and not in other research projects. The generous 
contributions of tho RoCkefeller Foundation to public health, for 
example , have had, I believe, no demonstrably retarding effect on 
activities uhich were not favored- the positive influence uas not 
the occasion for a negative influence elsewhere . In science the 
genuine investigator is so deeply inter ested in his own ideas and 
plans that he is not readily divJrted by possible financial support 
in strange directions; and this would be more and more true as his 
labors lie distant from the favored fields . " 

Your committee raises this point because we referred to it in a 

previous section in our discussion of research. That there is at least an 

element of danger in tho sit~.tion , no one who is acquainted with the 

influence of foundations can oa.sily deny. It seems to us that this is a 

point which tho officers in their relations ~ith the fields should constantly 

keep in mind. Dr . Howell ' s apprehensions would perhaps bo realized by too 

ardent a championship of a particular line of researCh. With a modest 

approach, with 110 attm.ipt to 11 scll11 an idea to scientific groups or institu-

tiona, or push the development of any particular program, the danger , it 

seems to us, c~ certainly be minimized and per~ps avoided altog0ther . 
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The Earth Sciences 

At the meeting of the Foundation in April , 1933, the officers pre­

sented a program in the Earth Sciences uhich was accepted by the Trustees . 

Since that time, pending the report of your comndttee , it has been held largely 

in abeyance . By earth sciences were meant projects in geo-physics, including 

meteorol ogy, seismology , earth currents and magnetism, and atmos~eric 

electricity. This was by no means a new inter est for the Foundation; in 

previous years oceanography and geo- physics had received grants totaling about 

$2 , 750 ,000 . 

Your committee is not inclined to believe that this program should 

continue to represent one of the interests of the Foundation. There are 

several reasons for this belief. In the first place, our income is now far 

below its former figure and the Foundation is forced to exercise a severe 

kind of choice between desirable programs and opportunities . In our opinion 

the field of the earth sciences is interesting but not vital . In the second 

place , the range of subjects included under this head are already ob~aining 

support from other sources . The support is not as large as it could be , 

but it cannot be claimed that these are starved and neglected fields . Our 

additional support would doubtless hasten the development of the earth 

sciences, but with time and \'Ti th the impetus they now have they will catch 

up anyway. In tho third place, the Foundation should not attempt to cover 

too many fields. A few programs, sharpened and uell- directed, are better than 

many progra.r.lS nhich because of sheer pressure on the officers cannot receive 

adequate administrative attention. 

We therefore recomr.end that tho program in earth sciences bo 

definitely discontinued. 
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(a) The term vital processes is vague and we suggest that experi-

mental biology be used instead. 

(b) In general this field represents a promising ar ea for explor~ 

tion and development . 

(c) We would exuect tha.t expenditures in thir; field might in the 

aggregate over a period of years reach a reasonably large amou t; but we would 

not expect that an elabo1·~.te program would be launciled involving large 

individual items; nor would we recommend, for the time being at least , annual 

totals measurably above the present level . 

(d) We urge the closest collaborntion in this field oetween the 

Division of Nntural Sciences and. the Division of !.!edical Sciences, 

(e) It is recommended that the program in enrth sciencl~ be dis-

continued. (See ~a~es 55-6~1~)~·~-----------
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