SCIENCE

VoL. 95

FRIDAY, JANUARY 16, 1942

| No. 2455

The Golden Age of Botany: Dr. EDGAR N, TRANSEAU 53

Evolution and Knowledge: PROFESSOR WILLIAM E,
RITTER 58

Obituary :
Alexander Lowy: DR. ALEXANDER SILVERMAN,
Orin F. Stafford: Dr. F. L. SHINN. Recent Deaths 62

Scientific Events:
War Work of the Canadian Research Council; The
Ella Sachs Plotz Foundation for the Advancement
of Scientific Investigations; The Nutrition Founda-
tion, Inc.; The National Foundation for Infantile
Paralysis; Presentation to Wilfred Hudson Os-
good; Award of the Davy Medal of the Royal So-
ciety to Dr. Dakin

63
66

Scientific Notes and News ... ..

Discussion :

Continental Drift and Plant Distribution : DR. Doug-
LAS H. CAMPBELL. Sclerotium Bataticola, A Cause
of Damping-off in Seedling Conifers: SPENCER H.
Davis, JR. Physics in Nazi Germany: WM. MAYO
VENABLE. A Scientist at Peace and at War Four
Hundred Years Ago ProrEssor M. F. ASHLEY
MONTAGU v+ v OO PO ¢ 1

Scientific Books: )
The Earth: PrOFESSOR KIRTLEY F. MATHER.
Banckes’s Herbal: DrR. JoHN HENDLEY BARNHART 71
Reports:

Scientific Work of the Carnegie Institution of
Washington ... .. 73

Special Articles:

The Endosperm as « Durrier to Interspecific Hy-
hridizalion on Floworinag Plants: ProFEssOrR D. C.
CoorEr aml Proressor R, A, BrRINK.  On the
Localization of Enzymes in Nerve Fibers: Drs. D.
NAcHMANSOHN and H. B. STEINBACH [T

Scientific Apparatus and Laboratory Methods:

A Color Reaction for Dehydroascorbic Acid Useful
in the Determination of Vitamin C: PROFESSOR
JoserH H. RoE and CArRL A. KUETHER. Binding
of Sulfonamides by Plasma Proteins: DR. BERNARD
D DAVIS e oo v o vivie ot v+ oo soinene it oo (T

SCUENCE NEWS . oo i vt s e e v s e 8

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

THE SCIENCE PRESS

Lancaster, Pa. Garrison, N. Y.
New York Clty Grand Central Terminal

Annual Subscription, $6.00 Single Copies, 15 Cts.

SCIENCE is the official organ of the American Associa-
tion for the Advancement of Science. Information regard-
ing membership in the Association may be secured from
the office of the permanent secretary in the Smithsonian
Institution Building, Washington, D. C.

S R S

B O e S U S LS

THE GOLDEN AGE OF BOTANY"

By Dr. EDGAR N. TRANSEAU
THE OHIO STATE UNIVERSITY

TxOSE of us who were so fortunate as to enter the
field of botany about the beginning of the century
have witnessed the period of its greatest growth and
differentiation. In no other country and at no other
time have there been so many undergraduate stu-
dents of botany, so many graduate students and so
many botanists employed in educational and research
institutions. We vividly recall that this 40-year
period began just after the Spanish-American war
when America took over the Philippine Islands. We
have likewise had a part in all the educational phe-

1 Address of the retiring president of the Botanical
Society of America, delivered at Dallas, Texas, on Decem-
ber 29, 1941,

nomena before, during and after the first World War.
The period closes as World War II is thrust upon wus.

This time the war is not “to make the world safe
for democracy,” but to keep democracy from being
crushed against the wall at its back. After the first
world war came the collapse of European ecredits
and subsequently a variety of social revolutions that
have ended in ruthless dictatorships. The state-sup-
ported Continental universities were first impoverished,
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

R g e e



http:E,t#7t'.r8

54 ‘ SCIENCE

universities both these pursuits seem to have almost
disappeared.

In post-war America, war inflation and war profi-
teering brought immediate hardships to college teach-
ers during the early twenties. The late twenties
brought a period of illusory expansion and easy
money.” Wild mergers and speculation failed to pro-
duce the then promised “new era.” Rather it cul-
minated in the bank holiday and the long depression
of the thirties. .

During this interval shrinkage of endowments and
reduction of direct contributions threatened the very
existence of many colleges and curtailed the programs
of most institutions. In certain colleges only the de-
votion of the instructors and their willingness 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 unemployment and the
sorry plight of agriculture our national government
then instituted a far-reaching program of social and
economic experiments with the definite objective of
increasing the purchasing power of the lower income
groups. These included: Old age pensions; unem-
ployment insurance; flood control measures; CCC
camps; construction of rural subsistence communi-
ties; pegging the prices of farm produects; farm loans;
resettlement of farmers; forest and soil conservation;
community planning, and game management. These
projects have affected every rural and urban com-
munity, and the supervision of them has provided an
ever-increasing number of jobs for engineers, agri-
cultural and economie experts, foresters, zoologists
and botanists. These projects have been financed in
part through large internal loans.

Long before we have had an opportunity to evalu-
ate the results and consequences of these experiments
we have been plunged into World War II and we
have determined to free the world of Hitlerism at any
cost. In the last conflict we spent the equivalent of
the present valuation of all taxable property in the
United States west of the Mississippi River. Federal
expenditures for the year just closing are not less
than this sum, and the estimates for 1942 are more
than twice this amount. The necessity for these mili-
tary expenditures can not be questioned, but we
should clearly realize the effects they will have on
college and university resources. With this back-
ground in mind let us also try to picture what has
happened in our own professional sphere and what
may happen in the near future.

At the turn of the century botanical instruction in
America was the natural outgrowth of the experiences
of American students who had studied in various
European laboratories, especially in Germany. The
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points of view and the techniques of instruction and
research were importations direct, or indirect, hal-
lowed by an aura of Old World traditions. Some of
these foreign-trained professors, their associates and
many of their students soon inaugurated new lines of
research and, utilizing every new discovery in chem-
istry, physics and mathematics, have made American
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 immediate practical use, or are of
direct social importance. This attitude was expressed
by one of these men, allegedly quoting Pfeffer, “that
he would leave the practical problems for the lesser
minds.” To him the study of a plant inside a Wardian
case or in a dark room might yield information of
great scientific significance; but a plant growing in a
farm field or in the wild could yield little or nothing
of importance. He thought it praiseworthy to culti-
vate and identify fungi on petri plates in a labora-
tory, but to study these fungi with the purpose of
controlling the diseases produced by them was an oc-
cupation for those who dared not venture on the more
diffieult roads of pure botany.

This attitude was not confined to botanists, for I
recall discussions about the same time concerning the
eligibility of certain Sigma Xi candidates. These
were at times acrimonious and centered about the
propriety of electing to membership men who were
primarily engaged in the applied (or impure) phases
of science. I mention these incidents not by way of
criticism, but merely as a fact to which I shall again
refer farther along.

Tt must be perfectly evident, in this present period
of rapidly changing emphasis and objectives, that the
continued support of our departments of botany is
dependent upon the contributions we can make by
way of instruction and research to the welfare and
standing of the institutions in which we work. The
institutions 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 institutions
have grown in resources and in student populations
far beyond the hopes expressed by their most opti-
mistic administrators. In 1900 there were about 168,-
000 students in all our colleges. By 1930 the number
had passed the million mark, and by 1939 there were
one million, four hundred thousand regular students
and 430,000 summer school students or, roughly, more
than ten times 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 twenty years.
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About the beginning of the century there was an
average of 11 doctorates in botany conferred each
year in the United States. The average to-day is
around 110, just ten times as many. A majority of
the degrees were, at the beginning, conferred by six
institutions; to-day they are being conferred by at
least 66 institutions, and the larger departments are
granting from 5 to 16 in a single year. In 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 departments of horticulture, forestry and
agronomy.

Forty years ago the quarters occupied by botany
departments were certainly not comparable to those
occupied by the other fundamental science depart-
ments of the same institutions. The old saw that “a
stranger can easily locate the botany department by
looking for the poorest building on the campus” ap-
peared in ScIENCE and in other periodicals of that
time. This is in striking contrast to the modern fire-
proof buildings and greenhouse facilities in which
many departments are housed to-day. In the matter
of optical, physical and chemical equipment the de-
partments in our larger institutions and in those asso-
ciated with the agrieultural colleges are now certainly
comparable to those of other science departments 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
whom 840 are primarily engaged in teaching. In
addition, the allied botanical societies list 1,125 plant
pathologists, 625 plant physiologists, 500 plant taxon-
omists, 400 mycologists and 275 bryologists, not to
mention botanical memberships in ecological, horticul-
tural and agronomiec 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 experi-
ment stations, private research institutions, land sur-
vey offices, game management programs and in forest
and soil conservation projects. . '

Expansion within the flelds of agricultural research
and of conservation of land and water resources has
been even greater than that in the colleges. If you
have tramped the eleven miles of corridors in the De-
partment of Agriculture building at Washington and
visited the outlying structures at Beltsville, or at-
tempted to contact men in the fourteen scattered
buildings that house the Conservation Department
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you will know what I mean. These Washington
offices merely house the centers of stimulation and
control of thousands of field men operating in every
part of the United States. Indeed, any distriet 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 in Washing-
ton. The government probably has never expended
money that added more to our national wealth, health
and happiness than the projects fostered by these
agencies. In 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 summary (1938) of the annual resources
of American colleges and universities shows that 30
per cent. of their incomes 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. from
the Federal Government and only 2 per cent. from
endowments. 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 departments and by so-
cieties interested in graduate education and research.
Will 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 incomes are above the subsistence level?
This group includes the forty million salaried persons,
whose incomes are relatively stable and who probably
contribute most to the financial support of collegiate
instruection. According to the Brookings Institution
the purchasing power of this salaried group in 1942
will be reduced about 25 per cent. below that of the
present year.

- Most graduate students in our institutions are
partly or wholly supported through scholarships, fel-
lowships and assistantships. Since there are usually
five to ten applicants for every vacancy it has been
possible to seleect a superior group of fellows and
assistants. In those institutions in which such men
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, oil 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-



56 SCIENCE

tors to many poorly supported departments and to
many a professor who felt that he was overworked or
that he should not be bothered with laboratory in-
struction. Under these circumstances, the holders of
assistantships have paid and often overpaid their way
through graduate schools. Young men have been will-
ing to serve these apprenticeships either because of
their “’satiable euriosity” or because of the promise of
positions for which the Ph.D. degree is a prerequisite.

These are some of the outstanding facts coneerning
the forty years of expansion that may well eonstitute
the Golden Age of Botany. Briefly, they indicate
that the ten-fold increase in college enrolments, the
more recent seventeen-fold increase in federally aided
voeational schools and the enormous spread of agri-
cultural and land-use programs have made possible
the growth of graduate study in botany. Altogether,
about 2,000 doctorates have been conferred during
the period, and these doctors have found remunerative
positions. We may well take pride in this aecom-
plishment and in the results of the researches to which
these men have contributed. But we should also be
apprehensive of certain social and educational move-
ments that may materially alter this picture.

The curve of growth eventually flattens, whether it
represents the growth of plants, of populations or of
post-doctorate positions. It has been a heartening
and interesting experience selecting and promoting
men during the upward swing of botanical prosperity.
Will it be equally thrilling to plan for a change in
the direction of the curve?

If T read correctly the handwriting on the federal
wall, we in botany are rapidly approaching a platean
of post-doctorate employment. Under these cirecum-
stances, are we justified in continuing to encourage
50 many young men and women to spend four or five
graduate years preparing for positions that may not
exist?

‘We know now that the curtailment of most non-
defense federal and state projects has begun. We
may be pretty sure that college and university incomes
will be somewhat less.
some of the men now working on so-called emergency
projects will be looking for positions in permanent
educational and research institutions. The availabil-
ity of these men will not enhance the chances of em-
ployment for inexperienced young doetors.

Some educators predict a great post-war expansion
of educational facilities by the Federal Government in
the form of voceational schools. Some of my botanical
friends have suggested that the larger high schools
and vocational schools will absorb the botanical doc-
tors for many years to come.

In this connection we must not be blind to the fact
that the administration of these secondary schools is

‘We can likewise forecast that -
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now almost completely in the control of professional
educators, very few of whom have had training in the
sciences. Most of them have a background of edu-
cational philosophies that have been developed neither
through valid experimentation nor by scientific meth-
ods. Their procedures are based on the inferences of
doctrinaires who have theorized about edueation for
“the good life” or for “social welfare.”

Field observation of these educators in action sug-
gests that many of them still regard science courses as
informative exercises. They overlook the most impor-
tant contribution that seience instruction ean make,
namely, training in the recognition of relevant data,
prolonged student experience in the drawing of cor-
rect inferences from such data and the substitution
of scientific procedure in thinking for wishful cerebra-
tion.

Many professional edueators have even less confi-
dence in the study of the subdivisions of science as a
contribution to “the good life” and to the salvaging
of mankind. Like many lay eritics of present-day
educational programs they neither understand the ob-
jectives of science instruction, nor grasp the fact that
however thick the veneer of classical and ethieal phi-
losophy has been applied to a hundred generations of
men, the gene complements of human beings remain
very much the same. Sour apples and sweet alike
have been nourished on sugar. - ’

These educators have not been satisfled with the
kinds of courses offered either by zoologists or bota-
nists when these courses consisted of learning the
names of microscopic structures, their alleged fune-
tions and the Darwinian proofs of evolution. They
wanted something more directly related to the lives
of the students and to community welfare. Their
prayer was first answered by various zoologists who
offered unit courses and wrote text-books of biology.
One of the reasons why many schools adopted biology
was that the biology books chose to present a variety
of units of popular appeal. They emphasized food
and energy, personal hygiene, sanitation, familiar
plants and animals, interdependence of organisms,
conservation and the relation of each of these topies
to human affairs. Many of these unit courses were
informative, but they were more in the nature of
propaganda than of science. Sinee they served to aec-
quaint students with a variety of pertinent biological
questions and answers, school administrators seized
upon them as a way to replace the former evolution-
ary courses of botany and zoology.

In these biological catechisms the botanical units
were usually very sketchy and occupied only a fourth
or a fifth of the books. The principal emphasis was
placed on animal biology because these units formed
a basis for the further study of human anatomy and
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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. In part this is a method of cutting down on
the time allotted to subject-matter studies; in part it
is a method of providing the student with a ready-
made pattern of biology instruction at 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.

Survey 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 courses 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 methods any more than they can acquire the
techniques of playing football by looking at the
movies.

In times of financial stress, however, administrators
sometimes decide upon course offerings without bene-
fit of consultation. Arts eolleges, as in the past, may
grasp the straw of premedical studies and drop all
botanical instruction. Teachers’ colleges that insist
on the teaching of biology followed by supplementary
courses on birds, insects and human physiology will
find zoologists far more useful than botanists.

Granting that there do exist secondary schools in
which some of the teachers have doctor’s degrees,
many educators are at the present time definitely op-
posed to the employment of teachers who 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 science 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 radiecally changed,
however, when most of our superintendents and prin-
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cipals themselves are ornamented with doctor’s
degrees.

Retirement funds and pensions were lauded at the
time when private foundations and state governments
established them. Pensions were supposed to encour-
age teachers to devote their lives to instruction in
spite of the comparatively low salaries. In general
this effect has been attained. However, there is a
demon 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 would be absorbed by the
promised pensions. Some institutions found that they
were harboring too many men approaching the retire-
ment age. If there seemed to be no way to enlarge
their budgets the institutions have two other ways to
meet the actuarial situation. One is to encourage
older men to leave when they receive an offer else-
where, and replace them with beginners; the other is
to limit all new appointments to young men.

This procedure will literally put numerous com-
petent, but older men on the spot if they should lose
the positions they now hold. None of these colleges
now wishes to increase its liabilities when it can de-
‘crease them by hiring beginners at subsistence sal-
aries. In general, these 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 various
flimsy pretexts, and the substitution of young men.
Pensions seem to favor the young doctors.

Returning now to the so-called “lesser minds,” or
to those men who have always been interested in the
applications of botany to agriculture, horticulture,
forestry and conservation—these are the socially
minded botanists, and the results of their work are
apparent everywhere. They have made it possible for
two blades of grass to grow where none grew before,
and they have transformed the practices in every art
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 discovered methods of
preventing or controlling parasitic devastations, and
they have 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 own 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 at 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 enthusiasm
they have transmitted to young men looking for a
career ?

Another consequence of the activities of the “lesser
minds” has 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 Wardian cases, into a science of plants as
they grow 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 oceupants 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 overproduection of doctors
in the field of botany. The present year-to-year in-
crease must sooner or later lead to many personal
catastrophes.

We the members of the Botanical Society constitute
the only group that can anticipate and ameliorate this
situation. By mutual cooperation we can suggest
more intelligent preparation for graduate study of
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botany, and we can insist on a higher and a broader
foundation for admission to candidaecy for the Ph.D.
degree. By this method alone we can also gradually
adjust the number of graduate assistants and fellows
to the number that can secure permanent appoint-
ments upon graduation.

If, in the near future, an outlet for our doctors de-
velops in the secondary schools we should 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 we 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 an all-
out war further emphasize 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.

In 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, and the pursuit of hap-
piness,” the future of our profession may seem trivial
and irrelevant. Nevertheless, there will be an end to
this war just as surely as there was a beginning, and
now is the time to plan for the aftermath.

EVOLUTION AND KNOWLEDGE

By Professor WILLIAM E. RITTER
UNIVERSITY OF CALIFORNIA

I AM incited to the following remarks by the differ-
ence, concerning the evolution theory, between R.
Goldsechmidt and F. B. Sumner as manifest by Sum-
ner’s recent article “Is Evolution Inscrutable.”!
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 scientifiec. And I make the remarks
with less hesitation in that I do not pretend to mediate
the seeming difference between them.

If we biologists—especially the zoologists among
us—look at ourselves closely, it strikes me 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, for the general theory of it,
acceptance by almost every student well grounded in
the fields of research in which it chiefly lies.

1 SCIENCE, May 30, 1941.

And perhaps the queerest, if not the most unfor-
tunate, thing about it is that so much of our proce-
dure has reversed the order, so far as knowledge is
concerned, followed by Darwin in working out the
theory.

It 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
famous Beagle voyage. But there are aspects of his
experiences, as an observer of the vast and varied
phenomena he came upon, that call for a sort of atten-
tion that they get all too little of, even by many of
the most highly educated persons.

For instance, I was rather shocked lately by being
called down quite emphatically in a group of natural
scientists, for quoting Darwin’s well-known statement
that he worked on true Baconian principles and “with-
out any theory collected facts on a whole scale.”’?

2 ‘‘Life and Letters,’’ I, p. 68.



