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T H E  GOLDEN AGE O F  BOTANY1 
By Dr. EDGAR N. TRANSEAU 

THE OHIO STATE UNIVERSITY 

THOSE of us who were so fortunate as  to enter the 
field of botany about the beginning of the century 
have ~vitnessed the period of its greatest growth and 
differentiation. I n  no other country and at  no other 
time have there been so many undergraduate stu-
dents of botany, so inany graduate students and so 
rnany botanists enlployed in educational and research 
institutions. W e  vividly recall that this 40-year 
period began just after the Spanish-American war 
~vhen iiinerica took over the Philippine Islancls. We 
have likewise had a part in all the educational phe- 

1 Address of the retiring president of  the Botanical 
Society o f  Arnerica, delivered at  Dallas, Texas, on Decern- 
ber 29. 1941. 

nonlena before, during and after the first World War. 
The period closes as World W a r  I1 is thrust upon us. 

This tinie the war is not "to nlake the world safe 
fo r  deinocracy," but to  keep deinocracy fro111 being 
crushed against the wall a t  its back. After the first 
~vorld war caine the collapse of European credits 
and subsequently a variety of socia! re~~olut ionsthat 
have ended in ruthless dictatorships. The state-sup- 
ported Continental universities were first inlpoverished, 
then regulated and finally regimented or liquidated. 
Because of declining financial aid, teaching and re-
search in botany have been possible only to men of 
independent means, and in many of the Continental 
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unil-ersities both these pursuits seen1 to have allnost 
disappeared. 

I n  post-war America, war inflation and war profi- 
teerlng brought irnnlediate hardships to college teach- 
ers during the early tn-enties. The late twenties 
brought a period of illusory expansion and easy 
money. JTT~lclnlergers and speculation failed to pro- 
rluce the then promiserl "new era." Rather it cul-
minated in the bank holiday and the long depression 
of the thirties. 

During this interval shrinkage of endomments and 
reduction of direct contributions threatened the very 
existence of many colleges and curtailed the programs 
of most institutions. I n  certain colleges only the de- 
votion of the instrnctors and their nillingness to con- 
tinue on a subsistence basis prevented the closing of 
college doors. Even to-day these colleges have not 
fully recovered. 

To relieve the widespread uncnlployinent and the 
sorry plight of agriculture our national governn1ent 
then instituted a far-reaching program of social and 
economic experiments mith the definite objective of 
increasing the purchasing poner  of the lower inconle 
groups. These included : Old age pensions; unem-
ploynlent insurance ; flood co~itrol nleasures : CCC 
camps; construction of rural sub3istence comnluni-
ties; pegging the prices of farm products; farm loans; 
re-ettlement of farlnera; forest and soil conser7ation; 
corn~nunity planning, and game managem~rit. These 
projects have affected every m r a l  and urban com-
munity, and the supervision of them has provided an 
ever-increasing number of jobs for  engineers, agri- 
cultural and economic experts, foresters, zoologists 
and botanists. These projects have been financed in 
par t  through large internal loans. 

Long before me have had an opportunity to eualu- 
ate the re,ults and consequences of these experinients 
Jve have been plunged into TTorld W a r  I1 and we 
have deternlined to free the world of Hitlerism at  any 
cost. I n  the last conflict \lye spent the equivalent of 
the present valuation of all tasable property in  the 
United States x-est of the Mississippi River. Federal 
espenditurec for  the year just closing are not less 
than this sum, and the estimates fo r  1942 are more 
than t ~ ~ ~ i c e  The necessity for  these mili- this aaionnt. 
tary espenilitures can not be questioned, but me 
should clearly realize the effects they vill  have on 
college and university resources. T i t h  this back-
ground in niind let us also t ry  to picture what has 
happened in our olvn professional sphere and what 
niay happen in the near future. 

At  the turn of the century botanical instruction in 
ilrnerica .rva~ the natural o u t g r o ~ ~ ~ t h  of the experiences 
of American students ~ ~ h o  studied in varioushad 
European laboratories, especially in  Germany. The 

points of ~ i and the techniques of instruction and e ~ 
research vere  ilnportations direct, or indirect, hal- 
l o ~ ~ e c l  Some of by an aura of Old lITorld traditions. 
these foreign-trained professors, their associates and 
many of their students soon inaugurated new lines of 
research and, utilizing every new rliscovery in chem- 
istry, physics and mathen~atics, have made A~nerican 
institutions outstanding in their contributions to both 
the pure and the applied phases of botany. 

Certain of the foreign trained men of the early 
1900's acquired a feeling that they must avoid prob- 
lems that have ilnmeiliate practical use, o r  are of 
direct social importance. This attitude was expressed 
by one of these men, allegedly quoting PfeEer, "that 
he ~vould leave the practical problems for  the lesser 
minds." To hini the study of a plant inside a llTardian 
case or in a dark room might yield infor~nation of 
great scientific significance; but a plant growing in a 
farm field or in the mild coulrl yield little or nothing 
of importance. H e  thonght it p ra ihe~~or thy  to culti- 
vate and identify fungi on petri  plates in a labora- 
tory, but to study these fungi TI-ith the purpose of 
controlling the diseases produced by them Tvas an oc- 
cupation for  those 11-ho dared not venture on the inore 
difficult roads of pure botany. 

This attitude JJ-as not confined to botanists, for  I 
recall rliscussions about the same time concerning the 
eligibility of certain Sig111a Xi  candidates. These 
were at times acrilnonions and centered about the 
propriety of electing to membership Inen mho mere 
primarily engaged in the applied (or impure) phases 
of science. I ~nention these incidents not by may of 
criticis~n, but merely as a fact to ~ ~ h i c h  I shall again 
refer farther along. 

I t  nlust be perfectly evident, in this present period 
of rapidly changing emphasis and objectives, that the 
continued support of onr departments of botany is 
dependent upon the contributions Jve can make bv 
way of in~truct ion and research to the welfare ancl 
standing of the institutions in which we mork. The 
in~titutionc in turn are dependent directly and un-
equivocally upon the services they seem to render to 
their students and their supporters. 

During these four  decades educational inatitntions 
have grown in resources and in student populations 
f a r  beyond the hopes expressed by their most opti-
mistic adalinistrators. I n  1900 there viere about 168,- 
000 students in  all our colleges. By 1930 the number 
had passed the million mark, and by 1939 there mere 
one million. funr hundred tllousand regular students 
and 130,000 summer school students or, roughly, nlore 
than ten tinies as many as in 1900. Enrolments in  
federally aided vocational schools of agriculture rose 
from 31,000 in 1920 to 539,000 in 1939, a seventeen- 
fold increase in tn  enty years. 



About the beginning of the century there was a n  
average of 11 doctorates in botany conferred each 
year i n  the United States. The average to-day is 
around 110, just ten times as many. -4 majority of 
the degrees rrere, at the beginning, conferred by six 
institutions; to-day they are  being conferred by at  
least 66 institutions, and the larger departments are  
granting fro111 5 to 16 in a single year. I n  addition, 
there are now given each year from 20 to 30 degrees 
that, if one may judge by the titles of the theses, are  
based on the results of pure botanical research con-
ducted by departnlents of horticulture, forestry and 
agronomy. 

Forty years ago the quarters occupied by botany 
departrnents were certainly not coniparable to those 
occupied by the other fundamental science depnrt-
inents of the same institutions. The old saw that "a 
stranger can easily locate the botany department by 
loolcing for  the poorest building on the campus" ap-  
peared in SCIEKCE and in other periodicals of that 
time. This is in striking contrast to the modern fire- 
proof buildings and greenhouse facilities in which 
many departrnents are housed to-day. I n  the matter 
of optical, physical and chemical equipment the de- 
partments in  our larger institutions and in those asso- 
ciated with the agricultural colleges are noTT7 certainly 
coiiiparable to those of other science departiiients in 
the same institutions. 

At the time of the organization of the present 
Botanical Society of America in  1906 there were 116 
members; to-day its membership numbers 1,360, of 
whonl 840 are  primarily engaged in teaching. I n  
addition, the allied botanical societies list 1,125 plant 
pathologists, 625 plant physiologists, 600 plant taxon- 
omists, 400 lnycologists and 276 bryologists, not to 
mention botanical memberships in  ecological, horticul- 
tural and agronomic societies. 

The first edition of "American Men of Science" 
(1906) listed 169 botanists, while the sixth edition 
(1938) listed 1,677. This list indicates that not only 
have many doctorates been conferred each year, but it  
has been possible for  the new doctors to find teaching 
positions in  colleges, teachers colleges and universi- 
ties; and research positions in agricultural esperi- 
~ n e n t  stations, private research institutions, land sur- 
vey offices, game nlanagernent prograins and in forest 
and soil conservation projects. 

Expansion within the fields of agricultural research 
and of conservation of land and water resources has 
been even greater than that in the colleges. I f  you 
have tramped the eleven niiles of corridors in the De- 
partment of Agriculture building at  Kashington and 
visited the outlying structures a t  Beltsville, or at-
teiiipted to contact men in the fourteen scattered 
builclings that house the Conservation Department 

you will know what I mean. These Washington 
offices merely house the centers of stimulation and 
control of thousands of field nlen operating in every 
part  of the United States. Indeed, any district in  
the United States in  which there is neither a minor 
nor a major project of this kind in operation is either 
unpopulated or very poorly represented i n  TVashing- 
ton. The government probably has never expended 
rnoney that added Inore to our national ~ ~ e a l t h ,  health 
and happiness than the projects fostered by these 
agencies. I n  the matter of personnel, these enter-
prises have been a godsend to many a graduate stu- 
dent and poorly paid instructor of botany. 

The latest sunlmary (1938) of the annual resources 
of American colleges and universities shows that 30 
per cent. of their incornes is derived from miscella- 
neous gifts, collections, sales and auxiliary enterprises, 
28 per cent. from student fees, 26 per cent. from state 
and local government appropriations, 4 per cent. froin 
the Federal Government and only 2 per cent. from 
endov-ments. This seems to indicate that 94 per cent. 
of the financial support received by the average col- 
lege or university comes directly from the students 
and from the public that lives at  no great distance 
from the institution. Since in  the past the curve of 
college philanthropies and public support has paral- 
leled the curve of general prosperity, this appears to 
be a most appropriate time for  careful planning, not 
only by institutions, but by departrnents and by so-
cieties interested in graduate education and research. 
TTTill it be possible to continue to secure adequate 
local and institutional support during the coming 
years while the Federal Government is trying to pre- 
vent the accumulation of surplus funds by those citi- 
zens whose inco~nes are above the subsistence level? 
This group includes the forty million salaried persons, 
whose incornes are  relatively stable and who probably 
contribute most to the financial support of collegiate 
instruction. According to the Brookings Institution 
the purchasing power of this salaried group in 1942 
will be reduced about 26 per cent. below that of the 
present year. 

Nost graduate students in  our institutions are  
partly or wholly supported through scholarships, fel- 
lowships and assistantships. Since there are usually 
five to ten applicants fo r  every vacancy it  has been 
possible to select a superior group of fello~cs and 
assistants. I n  those institutions in which such Inen 
and women are working as assistants in  teaching or in  
research, the maintenance of these awards has not 
been a wholly philanthropic procedure. Some of 
these assistants, ori the theory that they learn by do- 
ing, have labored as  much as forty hours a week, and 
then pursued their graduate studies in  their remaining 
leisure hours. Graduate assistants have been benefac- 



tors to  many poorly supported departments and to 
many a professor \-rho feIt that he n-as overworlred or  
that be should not be bothered with laboratory in- 
struction. I-nder these circnrilstances, the holders of 
assistantships have paid and often overpaid their way 
througf~ graduate scliools. Young rnen have been 11-il1- 
ing to serve these apprentiteil~ips either because of 
their '"satiable curiosity" or bec:luse of the promise of 
positions f o r  which the Ph.D. degree is a prerequi~ite. 

These arc  solve of the outstanding facts concerning 
the forty yealas of expansion that may well constitute 
the Golden A g e  of Rota$~?j. Briefly, they inclica!e 
that the ten-fold increase in college enrolments, tlie 
more recenl severtteen-fold increase i n  federally aided 
T-ocational schools and the chnornious spread of agri- 
cultural and land-use prograrns hare nlade possible 
the g r o ~ ~ t l l  Altogether,of graduate study in botany. 
about 2,000 doctorates have been conferred during 
the period, and these dnctors have found ren1uncrati.i-e 
positions. TTe may well take pride in  this acconi-
plishrrlent and i n  the results of the researches to which 
these inen have contributed. But we should also be 
apprehensive of certain social and edncational move- 
ment:, that nlay mate r ia l l~~  alter this picture. 

The curve of grox-th eventually Aattens, TI-llether i t  
rel~resents the growth of plants, of populations or of 
post-doctorate positions. It has been a heartening 
and interesting experience selecting and promoting 
Inen during the upward s13ying of botanical prosperity. 
K i l l  i t  be equally thrilling to pliln fo r  a chanze in 
the direction of the curae? 

I f  I read correctly the handvriting on the fedel-al 
wall, XTe in botany are  rapidly approaching a platean 
of post-doctorate employment. Tinder these circum- 
stances, a re  we justified in  continuing to encourage 
so many young inen and 1370nlen lo spend four or five 
graduate years preparing for  positions that may not 
esis t ? 

TS-e know non- that the curtailinent of most non-
defense federal and state projects has begun. %re 
nlay be pretty sure that college and university incolries 
mill be somewhat leis. VTe can likewise forecast that 
some of the Inen now working on so-called elncrgencg 
projects mill be looliing for  positions in  permanent 
educational and research in~titutions. Tlie availabil- 
i ty of these men will not enhance the chances of eni- 
ployment fo r  inexperienced young cloctors. 

Some educators predict a grent post-war expansion 
of educational facilities by the Federal Gorernlrlent in  
the f orrn of vocational schools. Some of In? botanical 
friends have suggested that the larger high schools 
and vocational sehools mill absorb the botanical doc- 
tors for  many years to  come. 

In this connection ~ i - e  must not be blind to the fact 
that the administratio~l of these secondary schools is 

now aliliost completely in  the control of professional 
educators, very fern of x-horn have had trainina in the 
sciences. &lost of thern have a background of edu- 
eationaI philosophies that hare been deveioped neither 
through valid experilnentation nor by scientific nieth- 
ods. Their procedures a r e  based on the inferences of 
doctrinaires who have theorized about education for  
"the good life" or fo r  "social ~velfare." 

Field observation of these educators in action sug- 
gests that Inany of them still regard science courses as  
informative exercises. They overlook the iiiost impor- 
tant  contribution that science instruction can make, 
namelj~, training in the recognition of relevant data, 
prolonged student experience in  the dralvinq of cor-
rect inferences from such data and the subslitntion 
of scientific procedure in thinking for  wishful cerebra- 
tion. 

3lany professional educators have eren less confi- 
dence in  the study of the subdivisions of science as a 
contribntion to "the good life" and to the salvaging 
of inantrind. Like m:iny lay critics of present-day 
edncational programs they neither understrind the ob- 
jecti~-es of science instrnctiorz, nor grasp the fnct that 
h o ~ ~ e r e rthick the ~ e n e e r  of classical and ethical phi- 
losopliy has been applied to a hundred generations of 
men, the gene coniplemcnts of human beings remain 
very 11luc11 the same. Sour apples and sweet alike 
have becn nourislird on sugar. 

These educators hare not been satisfied with the 
lrinds of courses offered e i t h e ~  by zoologists or bota- 
nists hen these courses consisted of learning tlie 
naliles of lrlicroscopic structures, their alleged func- 
tions and the Darwinian proofs of evolution. They 
wanted something more directly related to the lire< 
of the students and to co~nmunity elfar are. Their 
prayer was first ansv-ered by various zoologists who 
offered unit courses and mrote text-books of biology. 
One of the reasons why many schools adopted biology 
nras that the biology books chose to present a variety 
of units of popular appeal. They emphasized fooit 
and energy, personal hygiene, sanitation, familiar 
plants and aninials, interdependence of organisms, 
conservation and the relatlon of each of these topics 
to hurrtaii affairs. S h y  of these unit courses were 
informative, but they ere inore i n  the nature of 
propaganda than of science. Since they serred to  ac- 
quaint students with a variety of pertinent biologicnl 
questions and anstrers, school ad~uinistrators seized 
upon then1 as a way to replace the former erolution- 
a ry  courses of botany and zoology. 

In these lsiological catechisms the botanical units 
were usually veiy sketchy and occupied only a fourth 
or a fifth of the books. Tlie principal entpliasis was 
placed on animal biology because these units formed 
a bask for  the further study of hnman anatomy and 



physiology. They were also better adapted to be 
taught part  time by the athletic coaches. Where these 
biology courses went into the schools, botany came out, 
and only the larger schools provided a supplementary 
course in  plant science. Because of the relation of 
biology and zoology to medicine, many of the smaller 
colleges find it profitable to offer premedical cur-
ricula, and here again instruction in botany appears 
to be a luxury. 

Because of the demand for  biology teachers, col- 
leges of education have asked that biology courses 
supplant the more specialized botany and zoology 
courses. I n  par t  this is a method of cutting down on 
the time allotted to subject-matter studies: in part  i t  
is a method of pro3iding the student with a ready-
made pattern of biology instruction a t  the college 
level, that he can apply immediately and with little 
effort in the sphere of the secondary school. Edu-
cators assume that plants and animals are so similar 
in physiological processes, cell structures, essentials 
of reproduction and heredity that they can not see 
why we should insist on dividing the instruction into 
two "compartments." The answer is too obvious to 
be discussed here. 

Sur3ey courses afford another economical means of 
imparting science information to large groups of stu- 
dents. They bear the same relation to laboratory 
and field botany course. that seeing the movies of foot- 
ball games bears to participation in the game. They 
may stimulate interest in science, but the students 
can not acquire the habit of scientific thinking by 
these nlethods any more than theg can acquire the 
techniques of playing football by looking at  the 
movies. 

I n  times of fillancia1 stress, however, administrators 
sometimes decide upon course offerings without bene- 
fit of consultation. Arts colleges, as in  the past, mag 
grasp the straw of premedical studies and drop all 
botanical instruction. Teachers' colleges that insist 
on the teaching of biology followed by supple~nentary 
courses on birds, insects and human physiology will 
find zoologists f a r  more useful than botanists. 

Granting that there do esist secondary schools in 
which some of the teachers have doctor's degrees, 
many educators are at  the present time definitely op- 
posed to the e~liploynlelit of teachers 11-ho have spe- 
cialized to this extent, unless perchance the degree 
was conferred for  studies in the teaching of biology. 
One state administrator made this clear when he said 
that ~cience Ph.D.'s should be kept out of secondary 
schools because their training had made them inter- 
ested in  science rather than in the education of boys 
and girls. This attitude may be radically changed, 
however, when most of our superintendents and prin- 

cipals themselves are ornamented with doctor's 
degrees. 

Retirement funds and pensions were lauded a t  the 
time when private foundations and state governments 
established them. Pensions were supposed to encour- 
age teachers to devote their li3es to instruction in 
spite of the comparatively low salaries. I n  general 
this effect has been attained. However, there is a 
delnon in every benign formula. College adminis-
trators whose institutions were contributing to these 
funds soon began to study the actuarial tables to see 
how much of their incomes ~trould be absorbed by the 
promised pensions. Some institutions found that they 
were harboring too many men approaching the retire- 
ment age. I f  there seemed to be no way to enlarge 
their budgets the institutions ha3e two other ways to  
meet the actuarial situation. One is to encourage 
older men to lea3e when theg receive a n  offer else- 
where, and replace them with beginners; the other is 
to lilllit all new appointments to young men. 

This procedure will literally pu t  numerous com-
petent, hut older men on the spot if theg should lose 
the positions they now hold. Sone  of these colleges 
now wishes to increase its liabilities when it can de- 
crease them by hiring beginners a t  subsistence sal-
aries. I n  general, theye beginners can be most easily 
recruited from those of their own recent graduates 
who have not secured positions elsewhere and this 
leads to servile inbreeding. Prospective pensions also 
have been factors in the release of older faculty men, 
regardless of their health and competence on 1-arious 
flimsy pretexts, and the substitution of young men. 
Pewions seem to favor the young doctors. 

Returning now to the so-called '&lesser minds," or 
to those men who ha3e always been interested in  the 
applications of botany to agriculture, horticulture, 
forestry and conser3ation-these are the socially 
minded botanists, and the results of their work are 
apparent everywhere. They ha3e made it possible f o r  
t\%o blades of grass to grow where none grew before, 
and they have transformed the practices in  every a r t  
related to plant growth. They have enriched us with 
fruits, grains, vegetables and ornamentals from other 
continents; they have provided us with new and 
better varieties; they have disco3ered methods of 
preventing or controlling parasitic devastations, and 
they ha3e found new ways to augment the growth of 
plants and increase the returns from the land. 

One of the results of the cooperation of the "lesser 
minds" with the agricultural and conservation inter- 
ests, with the various grower's associations and with 
the public, has been an increasing demand for  the 
support and continuation of their ox n research proj- 
ects. A second result has been that they have fur- 
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nished the only basis for the continuation of research 
by the esoteric botanists who looked askance a t  them 
not so many years ago. How large an audience and 
what kind of equipment would these academic bota- 
nists have to-day were it  not for  the cooperation of 
the botanists in the public service and the enthu,' c~asin 
they hare transmitted to  young men looking for  a 
career ? 

Another consequence of the activities of the "lesser 
minds" ha3 been the securing of funds for experimen- 
tation and research on a scale never dreamed of by 
the older botanists. They have become the principal 
source of information about the growth of plants out- 
of-doors. They have transformed the old indoor 
botany, with its '-bean, pea and popcorn" demonstra-
tions in  TSTardian cases, into a science of plants as  
they grou7 in fields and orchards, as well as in  forests, 
grasslands and deserts. At  the same time, they have 
probably contributed as  much to botanical theory as 
have the occupants of the ivory tower. 

I have briefly sketched some of the changes in  point 
of view that have occurred during the past four 
decades, and I have pointed to some of the dangers 
that attend the impending overproduction of doctors 
in the field of botany. The present year-to-year in- 
crease must sooner or later lead to inany personal 
catastrophes. 

TI-e the members of the Botanical Society constitute 
the only group that can anticipate and ameliorate this 
situation. B y  mutual cooperation we can suggest 
more intelligent preparation for  graduate study of 

botany, and we can insist on a higher and a broader 
foundation for  admission to candidacy for  the Ph.D. 
degree. By this niethod alone lye can also gradually 
adjust the number of graduate assistants and fellows 
to the number that can secure permanent appoint- 
ments upon graduation. 

I f ,  in the near future, an outlet for  our doctors de- 
velops in  the secondary schools we shoulcl be pre-
pared to certify that every doctor can not only meet 
the State Board requirements, but that he has a back- 
ground in the allied sciences that will enable him to 
visualize the field of plant science as a whole and that 
his perspective is not limited to the narrow confines 
of his research interest. 

All that I have said up  to this point was written a 
month ago before u7e became active participants in  
the life-and-death struggle between Hitlerism and 
Democracy. The future is even more complicated 
than it  was a month ago. The implications of a n  all- 
out war further elliphasize the need for  a new qualita- 
tive and quantitative appraisal of our procedures 
both in the field of graduate studies and in the enlist- 
ment of continued public support through the educa- 
tion of undergraduate students. 

I n  the face of the sacrifices of our young men, the 
dissipation of our natural resources and the threat to 
all our ideals'of .'life, liberty, ancl the pursuit of hap- 
pines>," the future of our profession may seem trivial 
and irrelevant. Kevertheless, there will be an end to 
this war just as surely as there u7as a beginning, and 
n o v  is the time to plan for  the aftermath. 

EVOLUTION AND KNOWLEDGE 
By Professor WILLIAM E.RITTER 
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I AM incited to the follou7ing remarks by the differ- 
ence, concerning the evolution theory, between R. 
Goldsch~nidt and B', B. Su~nner  as manifest by Sum- 
ner's recent article "Is Evolution I n ~ c r u t a b l e . " ~  
These zoologists are  fellow colleagues of mine (or 
would be if I were not a mere emeritus) in  the Uni- 
versity of California, and both have my high esteem, 
personal and scientific. S n d  I make the remarks 
with less hesitation in  that I do not pretend to mediate 
the seeming difference between them. 

I f  we biologists-especially the zoologists among 
us-look a t  ourselves closely, it  strikes ine that most, 
if not all of us, would see that we have steered a rather 
queer intellectual course relative to the evolution prob- 
lem since Darwin gained, fo r  the general theory of it, 
acceptance by almost every student well grounded in 
the fields of research in which i t  chiefly lies. 
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And perhaps the queerest, if not the inost unfor- 
tunate, thing about i t  is that so inuch of our proce-
dure has reversed the order, so f a r  as  knowledge is 
concerned, followed by Darwin in morking out the 
theory. 

I t  would seem quite uncalled for  to remind any 
educated person to-day of the origin of the theory 
from Darwin's experiences as the naturalist of the 
fanlous Beagle voyage. But  there are aspects of his 
experiences, as  an observer of the vast and varied 
phenomena he came upon, that call fo r  a sort of atten- 
tion that they get all too little of, even by many of 
the most highly educated persons. 

F o r  instance, I was rather shocked lately by being 
called down quite emphatically in a group of natural 
scientists, fo r  quoting Darwin's well-known statement 
that he worked on true Baconian principles and "with- 
out Pny t l i e o r ~  collected facts on a whole ~ c a l e . " ~  

2 ( .Life and Letters," I, p. 68. 


