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ZOOLOGICAL AIMS A N D  OPPOR-

T U N I T I E S  


ITis hardly necessary to remind you that 
the stress of recent months has not been very 
favorable for the production of an address 
worthy of this occasion. I shall present no 
apologies or excuses for the shortconlings of 
my effort but it may be fair to state that the 
subject selected has been determined in part 
by the coizditions of world turmoil through 
which we have been passing and the thoughts 
almost inevitably prompted by the rapidly 
shifting viewpoints in almost every phase of 
human thought. 

Since we are humari beings as well as zool- 
ogists it is natural that we should be con-
fronted with questions as to the status of our 
science in the world problems of the day; the 
effects that may follow the immensely critical 
movements in human adjustments and, per- 
haps above all as to the bearing of our zoolog- 
ical knowledge, philosophy and instruction 
upon the shaping of human activities and hu- 
man activities and human progress. 

To merely state these questions would in- 
volve more time and a more comprehensive 
grasp of human affairs than I can claim; to 
attempt answers to them would involve pro- 
phetic vision as well as broad knowledge, but 
nevertheless I shall venture to present a few, 
perhaps disjointed, suggestions, believing them 
to be of imperative importance and in the 
hope that they may stimulate further interest 
and discussion. 

It will help to form a basis for these sug- 
gestions to consider for a nzoment the method 
by which the science of zoology has developed 
and reached ib present status. As with other 
sciences and human kilowledge in general it 

1 Address of the retiring vice-president and 
chairman, Seetion F, Zoology, of the American 
Association for the Advancement of Science, Balti- 
more, December 27, 1918. 
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has been a matter of very irregular growth, 
now one phase, now another forging ahead; 
the mistalres of one generation being corrected 
by a later one and the faulty interpretations 
of limited knowledge clarified with wider basis 
of fact. Often tlle progress of one branch 
has been dekitely halted till the developments 
in otlier fields have given the data necessary 
for a clear comprel~ension and satisPactory 
solution of its problems. 

The rapid advance of one phase may have 
resulted from individual taste or interest or 
again from some insistent demand from an 
associated or dependent field. Comparative 
alzatorny has been pushed forward by the 
needs of human anatomy; in fact many 
phases of zoology particularly related to medi- 
cine have had their groyrcss determined by 
Zhe needs of this applied science. The med- 
ical importance of certain mosquitoes and flies 
has stiinulatcd tremendously the interest in 
these groups and the amount of study devoted 
to tlleln. 

Extrc-rrlely destructive insects, from a human 
standpoint, have been investigated with far 
greater assiduity than is true of most of the 
species devoid of economic interest. Attract-
ive habits or a human interest perhaps ac-
counts for the Eact that birds have been 
much more studied and are far better known 
than the worms on which they feed, and that 
ants, bees and wasps with social habits have 
claimed attention to the neglect of less highly 
specialized forms. 

Prinlitive observations of the character and 
habits of animals, stimulated no doubt by the 
neccls for food and the domestication of avail- 
able forms, has grown into definite Bnowledge 
concerning the habits and life histories and 
other general matter. The study of animal 
activities must have been closely coincident 
with that of the animal mechanism and these 
g-radunlly differentiated into the now almost 
-too widely separated branches of morphology 
and physioloqy, while passing further into the 
realm of the interactions, with surrounding 
forces or interrelations with other organisms 
has developed into the ecology of modern 
times, Recognition of the succession of gen- 

erations of like animals laid the foundations 
for a Lno~vIedge of the main facts of heredity 
and these with later knowledge of the mechan-

. ism of inheritance gives us our modern con-
ceptions of genetics. 

Attempts to designate the various animals 
must have developed by slow degrees into the 
primitive recognition of species and quite nat- 
urally into the further association of groups 
of similar kinds such as birds, fishes, reptiles, 
etc., which wcre undoubtedly the beginnings 
of our systema of classification; systems whose 
complexities now sometimes become the de- 
spair of the initiated as well as of the amateur. 

Comparison of the animals of different geo- 
graphical regions involving the recognition of 
distribution, of adaptations to climate, topog- 
raphy and other natural features and to re-
striction of modes of life must have early 
entered into the realm of zoology. Curiosity 
as to the meaning of fossils grew with our 
sister science of geology into modern paleon- 
tology with dl its significant colltributions to 
the interpretation of life and its historic 
development. 

Speculation as to the origin of animal life 
certainly came at an early date and the long 
Uangle of conceptions of thc processes of 
evolution which have culminated in our doc-
trine of descent was started on its devious 
path. 

But i t  is not my purpose to trace in detail 
the growth of the different branches of zoolog- 
ical science. What I would like to emphasize 
just now is that we have a large number of 
quite distinct phases of our study and that 
these have become so specialized that the 
workers in one branch may have very little 
conception of t l ~ e  nature of the problems, the 
technique or the difficulties attending the ad- 
vancement of knowledge in another branch. 

I n  some cases this seeins to have resulted 
in lack of sympathy or in misunderstandings 
that have served as a handicap to the progress 
of the science as a whole and a mutual recog- 
nition of the interdependence of all branches 
should be helpful in determining future prog- 
ress. The truth is that tlierc is no branch of 
zoology overtvorked or exhausted and there is 
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every reason for cordial recognition of the 
work being done in other fields than one's own 
specialty. Moreover, so dependent is one 
branch for its fullest development on the 
progress of related or supporting branches 
that any other attitude is to be deplored. 

I n  a general way and for the purpose of my 
discussion we may separate zoological activi- 
ties into two broad classes (1st) investigation, 
research or the accumulation of new knowl-
edge and (2d) instruction or the distribution 
of this knowledge to the public at  large. 

I n  many ways the aims and methods of the 
two may diffe' and yet there is imperative 
need of the closest and most sympathetic 
contact between the. two and among the work- 
ers in the different spheres. I n  many cases- 
and I believe most fortunately-the two func- 
tions are combined, but often such separation 
exists as to result in loss of effort or even 
conflict of action. 

ZOOLOGICAL RESEARCII 

It should go without saying that research 
must precede instruction a t  least as applied to 
any particular object although it would seem 
that this order is at  times reversed. 

We may sometimes discover quite rnunilicent 
provision for education in a too narrow sense 
with little apparent recognition that the sub- 
jects covered are still little known or 
crudely assembled. Extended and careful in- 
vestigation should be the first effort in order 
that accurate and useful knowledge may be 
available for instruction. Here too will arise 
the question as to the kind of research that 
should be given first and most insistent at-
tention. 

The point of view may be determined 
largely by the concept or ideal as to the 
ultimate goal of zoological effort. Have we a 
definite object or are we still, as in the early 
stages of our science, simply following at-
tractive leads or the easiest trails to see 
whither they may carry us? I s  i t  our great- 
est ambition to produce a zoological structure 
complete and perfect in itself as a scientific 
ideal or to give earliest and most effective 
service possible to all the agencies operating 

for human progress and human welfare? 
Shall our immediate efforts be given to ques- 
tions of most remote concern to present prob- 
lems of life or shall we concentrate effort on 
those phases which by their relation to medi- 
cine or to industry have vital bearing on 
iminediats human needs ? Such questions 
must have come to many of us when search- 
ing our innermost thoughts for evidence as 
to what we could do to help "win the war." 
Such questions may well concern us in the 
history-making period that must now follow 
in the establishment of order and a new 
alignment of human relatioqships and activi- 
ties and wllich must necessarily be of world- 
wide scope. 

Perhaps we may reflect that these questions 
will be largely settled by the tastes and choice 
of the many, individuals concerned and that 
the outcome will be a fairly well-balanced 
combination. Nevertheless it is evident that 
the question will come as an urgent one to 
many individuals and will affect their attitude 
both in research and instruction so that some 
sort of decision as to the direction of greatest 
emphasis will need to be made. 

Admitting, however, that the final goal is 
economic advantage, the development of ap-
plied science for the betterment of human 
society, we may still ,inquire as to the route 
to the main objective. I would certainly be 
one of the first to accord a high place to all 
phases of science that have made and are 
making for human advancement. Human so- 
ciety is not only our greatest achievement so 
far but i t  offers the only basis we know for 
evolution and progress in conditions of world 
affairs that should make this earth the fittest 
place possible for human life. 

But we must guard against a too narrow 
view of the values in scientific knowledge. 
That which is of the most immediate concern 
may be but temporary in its application and 
some of the most vital and enduring things 
may be less apparent. 

It is fortunate therefore that along with 
the many agencies that are attacking the im- 
mediate p~oblems of applied science we have 
numerous agencies interested in the explora- 
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tion and investigation of fields whose imme- 
diate contribution to hunian welfare may be 
difficult to discern. I t  is a well-known fact 
that many of our most important advances in 
applied zoology have been possible only with 
the basis of knowledge acquired in some field 
that seeined quite unrelated to hurnan affairs. 
Instances will occur to all but such stock ex- 
amples as the ecological rclatioizs of trichina. 
liver fluke and other parasites may serve to 
emphasize the point. 

It niay be suggested the11 that otze of the 
great objectives for the immediate future is 
carrying forward our researches on a11 fronts, 
that we may sccurc cooperatioil and correla- 
tion in the various lines and that we aim a t  a 
more complete and perfect combitlation of 
fm1dan1ei3tal knowledge, which may be access- 
ible from all sides for the furtherance of such 
applicatious as rnay be needful in human 
progress. 

Whatever our objective, i t  is interesting to 
inquire as to our conditions for progress, the 
lines of work that we may see most clearly 
ahead of us, the agencies through which we 
may press for their :~ttainr~ielit and tile helps 
or handicaps that are to be reckoned with in 
our efforts. 

I feel sure no one will question the need 
of coi~tinuous effort in the line of structure 
both general and histological or of function 
and activities in the widest sense for tissues, 
organs and individuals. These constitute such 
an imperative basis for all work in embryol- 
ogy, life-history, activities and relationships 
that oizly the most superficial view would per- 
mit of a lessening of effort in these lines. 

As we go furthei in economic lines we ap- 
preciate more and inore that the control of 
organic nature for the advantage of man 
must be based on the most complete lu~owl- 
edge of the structures, functions, habits, re-
sponses and relationships of the organisms 
with which we must deal. Can we say of any 
aninial that we know all about it, that needs 
to be taken into account, when we attempt to 
fix its place in nature or with reference to the 
organisms with which it may be associated? 

Ilave we by any means exhaused the prob- 

lems of structure, the physical factors in ani-
mal symmetry oy correlation of organs or of 
the activities of ariinlals in many phases. 
What of the mechanics of flight or aerial lo- 
comotion as exhibited in v~trious groups? 
IIow do certain insects hover or fly backward, 
as in many different families or even fly up- 
side down as is claimed for certain tabanids. 
And once these questions are satisfactorily 
answered there will still arise the question as 
to how such cor~lplicated ar+tivities had their 
origin, what were the struc.tnral bases on 
which they were built and what the forces 
that have operated in their evolution. Evert 
the ultimate problem as to the nature of life 
itself must be solved, if ever, on the basis of 
those organic forces which though possibly 
only combinatioizs of simpler chemical or 
pllysical forces are so indissolubly linked with 
organic structure that this must be our base 
of attack. 

To enter another field and on0 of rccent 
important strides, consider the wealth of un-
solved problems concerning the relations of 
animals to their environment and to each 
other. These present, especially for the bio- 
logical factors, some wonderfully intricate as- 
socia6ions and the determinations except for 
a given time and place, perhaps, an impossible 
task, since tlie various elements are in con-
stant process of change. But many of the 
more constant factors may be determined with 
approximate acrwracy and allowing for pe-
riodic variations m:ty afford a basis for some 
valuable deductions, even possibly, for useful 
economic practises. To cite a particular in- 
stance let me mention the study of the short- 
tailed shrew by Shull. IIere is a swcies 
seldom attracting attention but widely dis-
persed, occurring in great abunclancc and with 
a variety of food that includes a large number 
of species that we consider very injurious 
along with many that are innocuous or pus-
sibly even beneficial. Doubtless we would 
find a different bill of fare for the species 
for every month of the year and possibly for 
every field in which we might study it, but 
the total appears to be decidedly in the mi-
mals favor. 
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The relation of birdas i n  agriculture has been 
a mast debated and debatable question and 
largely because of the inconstarley in food 
habits of many of the most familiar species. 
Considered strictly fr:m an eoonom'ic point of 
view there is little doubt that the status of 
many species Is stiill open to investigation. So 
too the dace of spiders in the emlogic associa- 
tion is one of much complexity along with that 
of a host of predaceous and parasititc forms. A 
phase of their rehtionship that seems howwer 
to be often overlooked is that except for the 
dbundance of the species on which they subsi4st 
their presence in lany given association could 
be )dispensed with. Since they are dependent 
on forms that again are dependent on vegeta- 
tion it is obvious on secon,d thought that all 
such forms are indirectly a drain upon the 
plant ,element ,and, speaking ~agriculturally, 
m,ight bast be wanting if the host forms were 
absent. 

I need not weary you with further examples 
but submit that here is  a field of work of in- 
tense interest biologically, offering an infinite 
number of fascinating protblems, calling for the 
finest ability in field observation and labora- 
tory ianalysis and promising results of decided 
impor'tance for economic 'applications in agri- 
culture, forestry, fisheries and many other 
fields. 

These animal associations lead quite natur- 
ally to the conditions shown among social spe- 
cies anld these social organizations a2mong mari- 
ous groups of animals, as also the psychology 
of the lower animals, offer much that is sug- 
gestive for the sociologist and psychologist and 
certainly there should ,be some point of con-
tact for students in these various fields. I t  is 
only upon such [broad biolo~gical foundation 
thfat we can build a rational sociology or phi- 
losophy both for zoology and for human life. 

Certainly one of 'the great aims in our sci- 
ence is 'to discover as rapidly as possible all the 
forms of life that inhabit the earth land, I may 
add, all those for which we can gain evidence 
of existence in the geological ages of 'the past. 
0nl;y with this knowledge in  hand can future 
students a p e &  to reach the most conclusive 
Irnowldge as to the inter-relations and inter- 

a~ t ions  of the organic world or the derivation, 
affinities and possible relation to human inter- 
ests. 

Zoologileal exploration has {been a favorite 
activity in all the periods of zoological study. 
I see no possifbility that its interest can lag so 
long as there are unexplored fragments of the 
earth's surface or the waters or the air sur-
rounding it or unknown forms of life to be un- 
covered. Indeed with the greater facilities p s -  
sible in modern transportation and communi- 
cation we !may expect a great impulse for this 
kind of work. " Impeneta'ble jungle" and 
" inaocessilble " mountain peak may be brought 
within easy access of the modern airship while 
continuous means of wireless communication 
will greatly favor euch enkerprises. No do;bt 
our zoological explorers will take advantage of 
these means and add tremendously to their con- 
tributions to science, and, probably, to the 
world's sources of wealth, convenience or en- 
joyment. 

And what of our taxonomy? Will future 
generations be content to endure some of the 
enormities perpetrated under our system of 
nonlenclature? Names we must have and 
recognition of specific, generic and other nat- 
ural groups of organisms, so also uniformity 
and stability for the world of science, but I 
certainly have deep sympathy for the mor-
phologists, physiologists, cytologists and other 
workers who must perforce use some name to 
designate the material on which their work is 
based and who find a most chaotic assemblage 
of names from which to select. Of course 
systematists are not alone in such troubles, as 
the terminologies of morphology, cytology, 
etc., appear to have some uncertainties of 
their own. 

It is to be hoped that the efforts of the 
international commission may be supported 
and their work now pushed forward with re- 
newed zeal. With closer and more universal 
relationship between workers in all countries 
i t  becomes more and more essential that we 
have a recognized and established system for 
all languages and all groups of animals. 
Especially important is the fixing of such 
names as are most generally used in research 



SCIENCE [N. S. VOL.XLIX. NO. 1257 

and education, as here is where the burden 
falls most heavily on the workers who are not 
systematists. No taxonomist should have the 
heart and if possible should not have the 
power or the opportunity by shifting a genus 
or rearranging species to foist upon a patient 
world thc necessity of adopting a new com-
bination in the name of the common species 
universally referred to in anatomy, medicine, 
agriculture or othcr lines of applied science. 

I have elsewhere hinted a t  the discouraging 
nature of these nomenclatural acrobatics to 
the student entering on zoological work. I 
have good reason to believe t,hat many promis- 
ing and brilliant young workers have been 
disgusted and drawn to other fields of effort 
because of the complexities and apparently 
senseless chaos involved in the synonymy of 
many of our common animals. Think of 
thirty-six different specific combinations for 
the oyster-shell scale (that is 36 the last time 
I had occasion to note the number) or twenty- 
six for thc screw worm fly. 

Particularly aggravating are such cases as 
the mosquito, cattle-tick and other forms re- 
lated to disease and necessarily used by med- 
ical students. Clearly one of the most help- 
ful things in zoological education would bc a 
condition of stability in nomenclature which 
would permit us to assure our prospective 
zoologists of the coming generation that they 
would not have to l ~ a r n  and unlearn a suc-
cession of scientific names for tho things 
with which they deal. 

Some cases would be amusing if they mere 
not so tragically wasteful in valuable time. I 
recall a student of cytology who was greatly 
puzzled because the chromosomes of two sup- 
posedly distinct species under different generic 
names wero exactly the same, and whose relief 
may be imagined when he learned that they 
were one species identified from different wl-
lections under names of different vintage. 
R e  might well have been disgusted as well 
as rclie~red. 

It is rather dangerous to suggest remedics 
or reform in this line but I venture to offer 
one, which is that systematists curb their 
desire to lorm new genera and limit these so 

far as possible to new qpecies or use special 
care not to shift into a new genus any of the 
common spccies whose names have been for a 
long time in general use. The concept of 
genus is an indefinite *one; more than the 
species i t  may be subject to wide individual 
interpretation, but to mul1,iply generic names 
and so necessitate the renaming of a great 
number of eonirnon wcll-lnlown species is a 
most lamentable airair. To do it without 
most essential taxonomic needs is indefen-
sible. To do i t  because some other group has 
a greater ratio of genera to species, as recently 
advocated by a well-known authority in a cer- 
tain group, seems to imply a t,otal disregard 
of the rcnl needs and purposes of a nomencla- 
torial system. 

ZOOLOGICAL F'EIILOSOPIIY 

The great problems of human society, racial, 
sexual, industrial, commercial, have their basic 
foundations in conditions that are funda-
mentally zoological---that is, dependent upon 
the animal nature of man and having their 
roots far back in the soil of animal life of 
which man is a part, even if he is the most 
recent and dominant of the process of evolu- 
tion. 

Whether we will or not, we must recognize 
these inherited conditions and capacities of 
our species and may well consider in what 
regard the fundamental laws of evolution ap- 
ply to present-day problems of human develop- 
ment. Shall we still adhere to the idea of 
brute force as tho determining factor in the 
survival of the fittest or shall we adjust our 
vision to the conception of ideas of justice, 
morality, love for the beautiful and of ethical 
standards as the highest and most advanced 
product of that great force of evolution which 
we, as zoologists, most confidently accept as 
the method of the universe? Shall we do our 
utmost to preserve and develop these latest, 
finest, most attractive products of evol~~tion 
or permit them to degenerate like vestiges of 
unused organs? 

Possibly 1: may have been alone, but I 
suspect that mans of my zoological friends 
have found the past few months a time of soul- 
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searching questioning and review of our ac-
cepted beliefs in organic evolution, to discover 
if possible whether there is any warrant for the 
claim that they can lg made to support and 
justify, even in distorted form, such unspeak- 
ably inhuman activities as have followed in 
the wake of the attempt to establish domina- 
tion for a self-styled superior race. Of course 
we may now interpret the result if we choose 
as establishing the place of the triumphant 
side in the contest, but I do not think we need 
stop to argue concerning the " fittest " in this 
" struggle for existence." There is too much 
to be done, too many vital issues at  stake for 
human progress in the immediate future and 
all our resources in thought and action will 
be demanded in their solution. But, granting 
all this, must we not face the cold fact that 
our basic principle in organic evolution is 
capable of misinterwretation or misapplication 
when i t  is in any way possible for it to be in- 
voked as the justification for starting such a 
train of misery and dcath to the nations of 
the whole world? I t  takes remarkable op-
timism concerninq the betterment of mankind 
as the results of this war (and unquestionably 
betterment may come in many regards) in 
order to feel that the evolution of our human 
family to higher conceptions of order and 
cooperation in national affairs could not have 
been achieved without the tremendous, mon-
strous cost of such a war. 

Ought u e  not in all fairness to a biological 
principle which we believe to have been the 
basis of all our achievements in morality, 
altruism and ethical standards of human so-
ciety to see if possible that its basic principles, 
its proper interpretations and its proper re-
sults are so impressed upon our biological 
thought and policies of education that zoology 
as a science can never again be charged with 
such infamous doctrine as a support for the 
divine right of kings or the origin of a world 
war such as has agonized the nations of the 
present day. 

The growth and progress of science itself 
has so much at stake that, even with a narrow 
selfish interest in the advancement of our 
special branch of study, we can not be in- 

different, but as part of a greater educational 
world and a still greater world of human 
activity we owe i t  to ourselves and our science 
that our principles be not only well established, 
but that they are correctly interpreted to the 
world a t  large. We have here not only a 
great aim but a great and most significant op- 
portunity. If our statesmen can be brought 
to think and act on the basis of a most en-
lightened biological interpretation of the world 
and human society, I believe we need have 
little fear for the safety of future generations. 

AGENCIES FOR RESEARCH 

I n  organized agencies or zoological research 
we certainly have reason to be proud and to 
feel that we have the basis for extensive en- 
terprises and rapid development. The gov- 
ernmental bureaus bf Biological Survey, Fish- 
eries, Animal Industry and Entomology, which 
have been contributing very largely to the 
growth of zoological science in recent years, 
are facing new opportunities and will have 
had their activities stimulated by recent 
events. While they have no doubt been 
handicapped by the temporary or permanent 
loss of many of their workers it is certainly 
to be expected that they will resume their 
work with renewed zeal and efficiency. 

I n  the universities, colleges and experiment 
stations where there has been perhaps the 
heaviest drain on the younger workers, who 
naturally form a very large per cent. of the 
active force, there should be prompt resump- 
tion of activity and researches along many 
lines that have been suggested by problems 
faced during the war, which will offer un-
limited opportunity for ingenuity and original 
investigation. So to the museums, state acad- 
emies, surveys and all the institutions inter- 
ested in exploration or research will spring to 
renewed activity. 

I n  view of the many agencies of this kind 
and the large support given to zoological re- 
search i t  is fair to ask whether we are getting 
the utmost in return and whether there are 
any tendencies in these organizations inimical 
to the most effective results? It is perhaps 
hardly to be expected that we have an ideal 
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condition of ample support for research with 
untrammeled freedom both in subject and 
method of work. It does seen1 fair to expect 
and cieinand that the necessary adn~inistrative 
restrictions, conlmittee approvals, financial 
safequards, and all the other factors of delay 
and annoyance to the investigator should be 
reduced to the lowest possible inininiunl. 

ET)U<'ATIONAL ASPC( TS 

To the thoughtful studerlt of zoology and 
especially, I tbirllr, t o  the teacher who reflects 
upon the relation of his sul~jcct to the develop- 
mcnt of scholarship and cl~aracter. or its rcla- 
tionship to thc general welfare and advance- 
ment of human society, :t qucstio~~h a t  now 
looms largc on his horizon is whether we are 
using this material and effort i n  the way to 
secure the grcstest benefit. 

Our systems of instruction h a ~ e  bcen do- 
veloped largely with tlie traditional methods 
for other subjects in mind, or oftcl~ with the 
necessity of adaptinq w d r ~to schedules or 
methods in vogue in other quite different 
ficlds of knoaledge. R17e11 didactic mctliods 
have been morc or less forccrl hy influencrs 
quite out of lnarnlony with hio!ogical sp)irit 
and needs. 

That these have been ui~~rttisfactory in 
many ways has been attested by many efTorts 
to break away froin the conventional plans, 
but possibly most conspicuously by the estab- 
lishment of the many summer qchools, field 
stntions, or laboratories xvhere ltioloqi>ts may 
handle i~lstruction on plans adapted to the 
inaterial and to the conditions under \\hicyh 
life exists and ulider which i t  411ould be 
studied. 

Iinfortunately, this method lias bee11 dc- 
veloped mainly with referenc*e to mature in-
dividuals and, while tho seriicc rendered 
throuqh teachers with such experience and 
training may be of great value, i t  would seem 
entirely unnecessary t o  arque for such a plan 
to be applied to beginners as well. Indeed, 
many of the summer camps for bogs and girls, 
the activities of the boy scouts lnovelnerit and 
courses now offered in some schools give cri- 
dcnce of attempting such methods, but if of 

advantage for the few why not for the many 
and why should not the essentials of such 
method be utilized t o  the greatest possible ex- 
tent for all pupils who enter 011 the study of 
living things, and which as living things, 
should be studied under the conditions which 
recognize the life factor! 

Perhaps, to state iny view in brief, I would 
say that the first instruction in zoology should 
be training in observation. The natural eu-
riosity of the pupil concerning the livilzg 
things about him should be stimulated and 
gratified, not smothered by the cold reception 
of unsympathetic teachers. 7 f connected with 
the practicaal biological problems of his daily 
life I believc i t  will be all the more effective. 

If the subject is talrest in the high school 
it may ad~ance to some of the most obvious 
facts and principles of biology, but i t  seems 
t o  mc this period should I)a concerned much 
more with recognition of facts and giving 
acquaintance with living things, than with at- 
tempts at the more prot'o~md gellerzilizations. 
If the studellt has his interest stiunulatrcl and 
carries his study further, this foundation will 
be far more valuable than a drill upon specu- 
lations the nature of vlrhich is beyond the 
comlrehensioil of the imn~ature mind. I f  he 
nevcr gets beyond this stage i t  will serve him 
far better for the ~)roblems ol' life than hazy 
iiotions of zoologi~~al. theory. 

A somewhat similar view Rpplies to the 
general or introductory courie in zooloby for 
the college, which 611ould bc planned for the 
great body of students who take the subject 
as a part (and, I believe, a most essential 
part) of their general education, not for the 
very small percentage who v~t1.vlater bccomc 
professional zoologists. That is, the &st de-
innrlmtion should conie after the morc funda- 
lnental basis has been laid for tlie good of the 
specialist a? well as for the sake of the major- 
ity whose school work in the subject stops with 
thc one course. 

Obviously tho corltent of the course and tlie 
method of treatment should be adapted to the 
mat.urer minds and may deal wit11 signifi- 
cances and interpretations as well as facts, 
but in a broad way shoulcl follow the same 
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principle of personal contact with the material 
on which the instruction is based. 

Just now the content of the first college 
course and the time allotted to it seems to me 
to be of very grave concern, as many in-
fluences are operating to change its status. 

To ignore or minimize these is to endanger 
the position already secured after many years 
of effort and to me this is to endanger the 
whole fabric of our educational system, as I 
deem the biological point of view and mode 
of attack of the greatest concern to a properly 
balanced and rounded education. 

The great increase of subjects offered in 
our elective systerns of education; the con-
stant effort of the devotees of each branch to 
secure more and more time with minuter sub- 
divisions of subjects or greater numbers of 
students, results in the practical elimination 
of certain subjects frorn the curriculum for 
many individual students. The demand of 
special, technical or professional schools for 
certain phases of the subject, or its limitation 
to very meager time, threatens to reduce the 
time and scope of work with serious disad- 
vantage to both teacher and student. The call 
for special courses is highly encouraging as 
an evidence of the place zoology has come to 
occupy in these fields, still the supposed wants 
of medical, dental, sociological a d  agricul-
tural students puts a serious strain upon the 
teacher who feels that there are certain funda- 
mental things that are essential to proper 
handling of any subject resting upon bio-
logical foundations. 

Moreover, under the stress of national 
emergency, we have been straining to give 
intensive or specialized courses containing the 
greatest amount of essential matter, especially 
economic, in the shortest possible tirne. 
Whether we will or no, there is likely to 
come the view either to the student or the ad- 
ministrator of student curricula, that if such 
intensive courses are effective in an emer-
gency they might well be useful at other times, 
I n  any case we may be obliged to face the 
alternative of giving what seems zoologically 
most necessary in briefer courses, or seeing 
many of the students who ought normally to 

get the training i t  affords disappear frorn our 
laboratories.2 

I feel very certain, however, that whatever 
may be necessary in the way of concentration 
or reduction of time, we must insist on a 
proper balance of the various fundamentals 
in our subect, a proper coinbillation of mor-
phology, physiology, ontogeny, ecology, genet- 
ios, distribution, evolution, taxonomy and the 
basic principles of economic practise, as es- 
sential to a proper perspective and to any 
recognition of the proportion and values, the 
onlission of any one of which will result in 
imperfect views. 

To borrow a simile from the field of animal 
nutrition we must have a balanced ration to 
ensure symmetry of growth and completeness 
of development and I can not approve efforts 
to give introductory courses based on any one 
of these elements to the exclusion of others no 
matter how fundamental and necessary they 
may be to the structure as a whole. 

I n  the same way I can not endorse selection 
on the base of any one group 01 animals. 
While i t  is true that practically all biological 
principles may be illustrated within the con- 
fines of a single class of animals such limita- 
tion must necessarily result in a narrower 
conception of the animal kingdom as a whole. 

I confidently believe that almost every phme 
of life can be found among the insects ;nd, 
as a specialist in Hemiptera, 1have often had 
occasion to remark that this one group of 
insects can easily be made to exhibit the great- 
est variety of 'biological principles. The same 
no doubt can be claimed by the specialist in 
almost any general group. But to make such 
a selection in our elementary training courses 

2 I note in a recent number of (NO-SCIENCE 
vember 22, 1918) in an article by Professor Brad- 
ley M. Davis on LLBotany after the War" that the 
s m e  questions concerning instruction in botany 
are confronting our brothers in biology and it is 
very evident that much may be said in one branch 
which will apply with equal force in the other. The 
important point for us is t o  decide whether we @hall 
rise to meet the new vision and either justify and 
defend our present standards or adapt them t o  
cbming needs that may require new alignments. 
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would, it seems to me, defeat many of the 
most important objects of our college work. 

There may well be differences of opinion 
as to the sequence and proportion of the 
different phases of zoology to be contained in 
the introductory course. 1grant too that some 
latitude may be allowed for the preferences 
and training of the individual instructor but, 
conceding this, i t  seems to me that there are 
certain fundamentals that should be provided 
for at  some period or in some form in any 
course that claims to give the student the 
basis either for further work in zoology or for 
the general problems of life or their applica- 
tions in agriculture, medicine or cornnierce. 

Morphology must certainly stand as one, 
if not the first, of these fundamental points, 
not only because it forms the esseatial basis 
for all taxonomic, biologic, faunistic or other 
work but because it is par ercellence the part 
of zoology which once learned is a permanent 
foundation for the shifting structures of bio- 
logic interpretation. Whatever speculations 
may follow as to significance, function, origin, 
etc., the organs and their parts remain a 
basic fact practically unchanged from genera- 
tion to generation and the final resort in all 
controversy in biological interpretation. 

Just how much laboratory dissection or 
anatomic demonstration is ~~bsolutely necl 
essey nlay be open to debate but as to its 
essential character I thin11 we must all agree. 
Next and closely associated with morphology 
I place physiology, because the activities of 
animals are certainly of vital consequence in 
all developments of biological knowledge. 
Morcovcr, it is only on the basis of their 
functions that animal structures can be prop- 
erly understood. I sometimes feel that it is 
regrettable that physiology and anatomy 
should have been so widely separated in more 
advanced courses, although this is in some 
degree an inevitable result of specialization. 
But certainly for elementary courses such 
separation is indefensible. 

The extent and character of the physiolog- 
ical element, however, is subject to wide va- 
riation with different instructors and a proper 
balance may be hard to determine. From the 

nature of the case i t  is impossible to carry 
this phase into the many debatable fields of 
physiologic interpretation and I believe the 
best results will be secured by centering at- 
tention on those functions inost easily asso-
ciated with the structures studied. The well- 
established facts of digestion, circulation, res- 
piration, excretion, nervous activities and re- 
production can best he presented in con-
nection with the study of the organs involved 
and if tliese are taken up ia  a comparative 
series of the major groups O F  animals, the na- 
ture of these fm~dsrmentt~l activitics should be 
firmly fixed in tlie mind of thc student. Re-
production especially, with the asqociated phe- 
nomena of growth, metamorphosis, inheritance, 
etc., can inost profitably come in as parts of a 
progressive system leading from lower to 
Irigher forms not only to show the gradual 
evolution of the systcm but as a most natural 
and desirable introduction for the presenta- 
tion of sexual hygiene so vitally important for 
the happiness of the individual and to the 
perpetuity and progress of the race. 

Ecology for the introductory course should 
be given large attention, brlt rattler as a 
means of furing the significance of structure 
and activity than as a separate field of study. 
So too the economic relationsllips may be 
profitably treated as associated with function 
and ecology. 

The main facts of geographical distribution 
may have been suggested in the disc-t~ssion of 
various animals, but discussion of migration 
and adaptation can hardly be o~nitted in a 
summary of biologic factors and with the 
foundation of a comparative study of the 
great groups of animals with indication of 
their historical development, the basic prin- 
ciples of thr evolution of animals may be 
undcrtal~en. 

The amount of time accorded to classifica- 
tion is aqain a matter of qreat difference of 
opinion and practise. With the more special 
problems of taxonomy it is certainly unwise 
to deal in a class of general students. I>uzzling 
and intricate lx-oblems of taxonomy should be 
presented to technical students in later courses 
and in much greater detail than would be 



SCIENCE 


possible tb a general class. But to omit the 
broad foundations of classification or to 
neglect its connection with its morphological 
basis is to lose one of the best mental dis- 
ciplines and also to leave the student without 
that systematized grouping of facts with 
which he is dealing, that is so fundamentally 
essential to any clear grasp of correlations, or 
the orderly handling of facts that present 
themselves in the course of his life. I know 
of no discipline better, to give training in 
the systematic arrangement of matter than 
through the basic principles involved in the 
orderly arrangement of the myriad forms of 
animal life. 

Above all of course we should have freedom 
of action for the individual teacher. The 
best in any teacher may be expected o~lly 
when he can give his whole heart and en-
thusiasm to hfs work. I believe that it is 
~ossible with intelligent and sympathetic co- 
operation to secure both this freedom of 
action and a well-balanced and correlated 
agreement on the main content and aim of 
instruction and with this goes opportunity and 
responsibility which we need not attempt to 
measure. 

I make no apology for introducing what 
may seem at first sight a rather primary and 
academic discussion in this line. We must 
all recognize that the ranks of our future 
zoological workers must be recruited in large 
part if not entirely from among the students 
of our high schools and colleges. It is cer-
tainly most vital to the progress of our science 
that we secure our share of the best talent 
represented among such students. It is of 
even greater consequence that the coming gen- 
eration should have such fundamental train- 
ing in the activities of life that they may be 
best qualified for citizenship. 

I have purposely omitted any detailed dis- 
cussion of the more advanced courses of 
zoological study offered in our college or uni- 
versity curricula, partly because I feel that 
there is the greater need of careful, construc- 
tive attention to our introductory courses, 
which should by all means have the advantage 
of the most able and experienced teachers, and 

partly because the drift and detail of the more 
specialized courses will be in considerable part 
a response to the changing demands of pass- 
ing years. Our product of the advanced 
training should, certainly provide us with 
qualified investigators and teachers in the 
many phases of zoological work. There is, 
however, I fear, a tendency to meet so many 
of these purposes that we are in danger of 
offering entirely too many special subjects as 
courses for undergraduate students. Zoology 
has perhaps not gone to the extreme of certain 
other departments of education, some of which 
appear to me entirely out of reason, but 1 
find for instance in one of our well k n o m  
schools no less than 5 1  different subjects 
offered as regular lecture or laboratory courses, 
Could not many of these more profitably sfand 
as subjects for the individual student in sem- 
inary or graduate work or ought not the stu- 
dent with proper biological foundation to be 
able to follow them up independently after 
cutting loose from the leading strings of his 
academic instructors. Some of his time as an 
undergraduate ought certainly to be allotted to 
work that will give him the spirit and method 
of research, so that with separation from 
direct supervision he may meet the responsi- 
bilities and opportunities of adding to science 
with whatever talent and resource he may 
possess for original work. 

EXTENSION ACTIVITIES 

Within the last few years we have witnessed 
the organization of a plan of extension activi- 
ties in education which is nation-wide in scope 
and the full significance of which, at  least 
for zoology, I suspect we have failed to fully 
realize. The support available through the 
Smith-Lever act, while relating particularly 
to agriculture and home economics covers 
these in a broad way and, even in a rather 
close interpretation, must involve extension 
activities in biological lines, and zoologists 
will fail to meet their opportunities if they 
do not energetically occupy this field of en-
deavor. 

That the field is pregnant with great possi- 
bilities may be surmised if we but review the 
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host of connections existing between zoolog-
ical knowledge and agricultural practise. Not 
a single farm product but is affected directly 
or indirectly by some animal activity and 
the extent of unutilized zoqlogy available is 
perhaps equalled only by the ignorance and 
indifference of a large part of the population 
most in need of accurate and intelligible in- 
formation. 

Solne twenty years ago I took occasion to 
say in an address before the Association of 
Economic Entomologists that 

The problem or how to reach with the facts we 
have gathered thc people for whom we work is one 
of the most difficult to solve. . . . No matter how 
carefully we experiment, how accurate and useful 
our results, we must place these results before a 
public uneducated in the details of our science. 

The situation there referred to, though no 
doubt improved, is in some degree true to-day, 
but for a large part of tho gain I believe we 
must credit the various extension agencies 
which have been developing in recent years. 

Possibly some measure of this gain may be 
found in the enormous growth of the use of 
insecticides for the control of certain farm 
and orchard pests. 

CONCLUSION 

Finally then, in sum, I think we may say 
in confidence that zoology with its centuries 
of development stands as a great achiovement 
of hunian thought and study; that i t  offers 
unlimited opportunity for further research 
dnd growth and that its aims and opportuni- 
ties deserve the most ardent effort of its 
devotees. 

I-Iere at  the most conspicuous milestone per- 
haps ever erected in the progress of the 
human race the passing generation of zool-
ogists may hand on to the coming workers not 
only tho product of generations of effort but 
the priceless opportunity of unsolved problems. 
the gift of possible achievements for many 
generations to come. 

I appreciate that this is not a valedictory 
or an address to a graduating class and I beg 
pardon if I overstep the proprieties of the 

occasion, but the conditions of the day have 
impelled such appraisement of the situation 
and the occasional taking account of stock is 
perhaps at  tinies a most necessary and prof- 
itable step in our undertakings. 

I realize that there are many here present 
whose range of study and point of view must 
enable them to see with wider liorizon and 
clearer vision the great domain, small tracts 
of which i t  is our individual function to 
cultivate, but I trust I may have your unan- 
imous agrement to the sentiment that these 
various activities, so hurriedly slretched, so 
inadequately presented, are worthy of our 
most enthusiastic endeavor, our most loyal de- 
votion and cooperation. 

HERBEBTOSBOBN 

THE AMERICAN ASSOC.IATION FOR 

THE ADVANCEMENT OF SCIENCE 

AND SCIENTIFIC ORGANIZATION 


THE revised constitution of tlxc American 
Association, presented at the Baltimore Meet- 
ing for adoption at  the St. Louis Meeting, 
contains the following articles : 

ARTICLE 6. DIVJSIONS AND EB.INCHES 

Regional Divisions and Locd Br~nches of the 
asdociation may be formed by voto of the council. 
Such divisions and branches may elect officers, hold 
meetings, appoint fiomrnitteos, enter into relations 
with other societies, anld promote within their fields 
the objects of the association. 

ARTICLE 7. ASSOCIATED AND AFFILIATED SOClETJES 

National and looal sciontifie bocieties mlay, by 
vate of the council, become associated with the asso- 
oiation. Those associated sccietics which the coun- 
cil shall designate as affiliated societiw are repre- 
sented CHUthe council and on the seotiotual commit- 
tees as provided in articles 4 and 5. 

These articles st:rte the policy of the asso- 
ciation as framed by the counci'l in recent 
years. All the nationirl scientific societies, 
including the great engin~ering societies and 
the American Medical Association, are now 
affiliated with the association and represented 
on its council. A Pacific Division has bee11 
formed which serves as a center for the scien- 


