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T H E R E was once a museum man named G. Browne 
Goode, who said in effect t ha t a museum should be an 
exhibit of ideas, set for th by labels and il lustrated by 
well-chosen specimens; bu t this p rophe t of a bet ter 
day has been dead a long t ime and museums of na tu ra l 
his tory have been very slow to give his pr inciple a 
fa i r t r ia l . 

H i s to ry repea ts itself. I n the eighteenth century, 
when the young science of zoology was ju s t beginning 
to get on its feet, there were two schools of zoologists: 
the first, reac t ing against t he zoologic myths and fables 
of the Middle Ages, professed itself as the humble 
recorder of facts and is therefore referred to as the 
School of Fac t s (L'Ecole des Faits). A work entitled 

i Address before the Academy of Natural Sciences of 
Philadelphia, May 25, 1936. 

Special Articles: 

The Size of Antibodies: J . BISCOE, FERD. HERCIK 
and DR. RALPH W. G. WYCKOFF. The Organisms 
of Chromomycosis of North and South America: 
MORRIS MOORE. Differential Susceptibility of Liv­
ing Organisms to Supersonic Vibrations: F . J . 
WIERCINSKI and DR. C. M. CHILD , 602 

Scientific Apparatus and Laboratory Methods: 

Artificial Media for the Cultivation of Fibroblasts, 
Epithelial Cells and Monocytes: DR. LILLIAN E. 
BAKER 605 

Science News 6 

SCIENCE: A Weekly Journal devoted to .the Advance­
ment of Science, edited by J . M C K E E N CATTELL and pub­
lished every Friday by 

THE SCIENCE PRESS 
New York City: Grand Central Terminal 

Lancaster, Pa . Garrison, N . Y. 
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. 

"Memoires pour servir a VHistoire Naturelle des 
Animaux" published a t the H a g u e in 1731, was espe­
cially noteworthy because it i l lustrated the s ta tus and 
ideals of na tu ra l his tory in F r a n c e d u r i n g the re ign 
of Louis X V . I t records the results of a series of 
dissections performed upon animals from the J a r d i n 
du Roi, by a committee of the Royal Academy of 
Sciences. The work is animated by the spir i t of the 
aecole des faitsv and il lustrates both the search for 
absolute cer ta inty and the reaction against all theory 
and generalization—tendencies which were character­
istic of the science of the period. The authors remind 
us tha t na tu ra l history had long been burdened with 
e r ror and overgrown with fanciful speculation. They 
had proposed to themselves the task of accumulat ing 
a body of anatomical facts, eaeh of which was to be 
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attested and authenticated by the whole committee. 
Each detail of their figures likewise was to be attested, 
after having been drawn by one of their own members, 
by a hand guided by science as well as  by art. And 
they "will not," for example, " a h  aught of Bears 
in general" but will say only that "a Bear which we 
have dissected had this particular conformation." 
They profess to hope that upon such a foundation 
of concrete facts some Aristotle of the future may 
build a secure philosophy, a veracious natural history. 

Adherents of the School of Facts are apt  to be 
rather superior in their dealings with their opponents, 
the advocates of the School of Ideas. And i t  must 
be confessed that they frequently know a great deal 
more about their subject than their opponents do. The 
great Cuvier, for  example, who was the leader of the 
School of Facts in the late eighteenth and early nine- 
teenth centuries, had no difficulty in citing facts which 
easily refuted the ingenious idea of Geoffroy Saint 
Hilaire that a vertebrate animal was merely a highly 
disguised insect swimming on its back! And later on, 
the "Circularians" and the "Trinitarians" of the 
School of Ideas were only too ready to tell what the 
Creator had in his mind when, as they vainly imagined, 
he created series of forms in circles or triangles. It 
was on the whole a healthy reaction against moonshine 
in zoology which led to the almost complete triumph 
of the School of Facts. 

This triumph, however, entailed its penalties. For 
example, the ideal of human anatomy became the com- 
pilation of many hundreds of pages of descriptive 
detail, a t  first without a single clue from either embry- 
ology or comparative anatomy. I n  anthropology the 
passion for facts led to the amassing of millions of 
measurements-most of which were eventually eon-
demned as inexact by anthropological popes of later 
times. I n  paleontology the Particularists, or modern 
successors of the School of Facts, love caution almost 
a s  much as acquisition. Industrious as ants and pro- 
ductive as bees, they demand more and more carloads 
of facts before attempting the elaboration of any 
ideas. They are willing indeed t.o declare a long mora- 
torium upon theories, which are often produced by 
stay-at-home drones. 

I n  many branches of zoology Theodore Gill's dictum 
that "analysis must precede synthesis" has had curious 
results. Species were broken up into smaller units, 
the old species were promoted to be genera, the genera 
became subfamilies, the subfamilies attained the rank 
of families, families were stepped up into suborders, 
suborders into orders, and so on. And when the 
uncivilized tribes of the Myxomycetes or slime fungi 
were formally annexed to the kingdom of animals, 
only a taxonomic dictator was lacking to promote said 
kingdom into an empire. 

Another curious result of the labors of the industri- 

ous School of Facts is that the supreme fact of evolu- 
tion is constantly being overlooked just because the 
myopic workers can see only the smaller bits of i t  
which they have hacked off from the vast tree of life. 

Meanwhile, the doctrine of polyphyly, or  the co-
existence of numerous independent lines of descent 
from some very ancient common ancestor, has seemed 
to some investigators to have transformed the old- 
fashioned or branching family tree into an indefinite 
number of nearly parallel lines fading off into the 
bottomless abyss of geologic time. I n  short, analysis 
has so f a r  outrun synthesis that in some eases we 
might almost as well adopt an  alphabetical arrange- 
ment of animals as a substitute for  a real classification 
based on natural relationships. Thus the Particu-
larists are largely to blame for the existence of the 
odious but well-turned phrase that a natural scientist 
is a man who knows more and more about less and less. 
Of course he might retort that some folks know less 
and less about more and more. 

Some of the greatest museums in the world include 
tens of thousands of square feet of exhibition space. 
Even if there is an average of only one named thing 
in each square foot, how soon will the visitor be lost 
in the wilderness of things with names ! All those who 
know their Robert Louis Stevenson will redall his 
quaint verse : 

This world is so full of a number of Things, 
I 'm sure we should all be as happy as Icings. 

The visitor to many of the old-fashioned museums of 
natural history, after wandering through hall after 
hall full of stuffed animals, of dusty birds mounted on 
little wooden stands and thousands of insects stuck on 
pins, might well be tempted to paraphrase Stevenson 
and say wearily : 

This Museum is so full of so many Things, 

I feel as  depressed as a bird with clipped Wings. 


As long as an exhibition hall is conceived to be 
primarily a dictionary for reference, the curators will 
naturally try to make i t  as complete as possible and 
will not only exclude everything not directly pertain- 
ing to the dictionary function but will cram their 
shelves to the limit of capacity. Under such eircum- 
stances the poor wight, or average visitor, soon 
becomes "fed up," as he phrases it, and only pauses a 
few seconds here and there as one does when idly 
turning over the pages of Webster's Unabridged. The 
experimental psychologists, however, with stop-watches 
in hand, have proved that there is just one thing, in 
even the worst hall, which will almost invariably 
quicken the tired visitor's pace when first he catches 
a distant glimpse of it. That thing is the exit! 

There are other aspects of exhibition in which the 
old-fashioned Museum of Things was palpably defi- 
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cient. Take, for  example, the matter of human 
interest. I n  a certain museum there is a huge canoe 
hollowed out of a gigantic tree by the Haida Indians 
of the Northwest coast. The canoe contains a number 
of human figures, some of them wearing masks and 
evidently dressed in ceremonial costumes. The label 
with this exhibit notes that the people in the canoe 
are conducting a potlatch, or ceremonial visit, includ- 
ing the chief and his party, to the people of another 
village. But the human values, the motivation of the 
event, are not referred to. Why is the chief making 
this visit? I s  i t  only a decent exchange of civilities? 
No; it is his supreme opportunity to vaunt himself, 
to cover his rival, the other chief, with shame and con- 
fusion. How will he do i t?  H e  will start with fair 
speech and compliments. Then, warming up to his 
work, he will begin making presents, one after another, 
until it hurts both the giver and the recipient. 

"Here are a baker's dozen of these beautifully deco- 
rated boxes, piled higher, chief, than your house! 
Here are these superb woollen blankets, fa r  better than 
any you have ever slept under. Here is this magnifi- 
cent porcupine quill work ! You know you can't equal 
it. I-Iere's a perfectly sound slave.-Stand up, wretch, 
and show yourself! We'll use him as a target in this 
afternoon's sports! [Great applause.] But here's the 
supreme gift-my No. 1wife! (Now top that, you 
miserable insect !)" e 

Meanwhile please try to imagine the secret feelings 
of the poor village taxpayers on both sides when 
they realize next day that they and they alone will 
have to pay for  all this extravagance! 

The old-fashioned museum was of course by no 
means the only educational institution in which human 
values and interest were studiously ignored. As a 
freshman student of zoolo,gy in a well-known college, 
I could not for a long time see much use in the endless 
array of anatomical terms which the student was 
expected to attach to the dr~wings  of his dissections. 
"What," I asked my instructor a t  last, "is the use of 
all this?" But he, being one of the recent initiates, 
smiled in a superior way and replied: "Mr. Gregory, 
that is a question we never ask in zoology." I knew 
there must be something wrong with the answer, but 
i t  took me some years to find out what i t  was. One 
fault was that the element of human interest was a t  a 
minimum just so long as each unknown part of an  
earthworm's anatomy had an  equally unknown name 
attached to it. What indeed was the use of learning 
to associate two sets of apparently useless things? 

I might have been told that the study of the anatomy 
of the earthworm was useful because i t  would help 
me later to understand human anatomy; or I might 
have been shown the earthworm as a wonderful living 
mechanism which conducts its boring operations with 
an efficiency that might well shame a modem engineer; 

or why did not my instructor read to us Darwin's 
fascinating account of the work of the earthworm in 
preparing the soil for the farmer? But there was 
only the smelly earthworm, half ruined in my dissect- 
ing pan, with little blobs of messy parts and long 
names to be attached to them! Is i t  any wonder that 
the School of Things in zoology nearly drove me into 
the ministry 9 

So too in paleontology I was early told by a museum 
curator that the famous fossil skeleton of Phelzacodus 
primaevus Cope was worth more than all the theories 
that would ever be based upon it. Again I knew that 
there was something wrong with the answer, but what 
was i t?  I should say now that the value of any 
museum specimen is only a potential or estimated 
value so long as no human being gets any scientific 
ideas from it. The specimen begins to function as an  
object of science only when and in so f a r  as it serves 
as a basis of scientific knowledge. 

But not even in museums of natural history have 
the Particularists succeeded in burying every idea 
under a thick deposit of minute details. The Gen- 
eralizers have always insisted that the aim of science 
is not only to collect, catalogue, identify and exhibit 
things, but to find out and to expose, so far  as humanly 

' 

possible, why things are as they are and according 
to what rules events are shaped. The Generalizers 
have also clung to the opinion that even an imperfect 
and temporary explanation or hypothesis is much 
better than none a t  all, provided, however, that i t  
be clearly recognized as a stage in the development 
of men's ideas as to the causes of things. 

However, nothing is simple (at least in museums) 
and there are perhaps as many difficulties as there 
are things. For hundreds of millions of years nature 
has been turning out new things, new situations, merely 
by combining old elements in different proportions a t  
different times. Also, since new events and things are 
seldom if ever the products of single causes, each 
simple thing to-day has lines of antecedent causes and 
conditions which spread out in a network of infinite 
extent and age. I n  other words, since there have been 
myriads of individual factors that have contributed 
to even the simplest events of to-day, the world itself 
would not be big enough to hold the books that might 
be written thereon, nor the earth wide enough for an 
adequate exhibit thereof. 

But because explanations may not be final and com- 
plete, must the visitor be left to bump around aimlessly 
and without clue or guidance until, wearied by contact 
with unmeaning objects and lor~g words, he quickens 
only a t  the sight of the exit? 

Department stores, movie directors and the Sunday 
papers often show a great deal more about the art  
of exhibition than do many old-fashioned museums. 
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For one thing, the window-dressers in the better 
department stores long since discovered the funda- 
mental importance of unity, cmphasis and coherence, 
and they have also hit upon the high value of the rest, 
or interval of empty space, for the bewildered eye. 

Ineffective public instruction is exemplified when 
great crowds of people merely drift by an exhibit 
and never think of it again. Effective public instruc- 
tion is achieved when people stop, look, read, mark, 
learn and inwardly digest, the exhibit, so that it  adds 
permanently to their stock of useful knowledge. But 
in order to maintain public instruction in a state of 
vitality there must be a constant stream of new dis- 
coveries, new scientific material, new exhibits, and 
there must be a perfect cooperation between the pro- 
ducers of scientific values and the tcachers thereof. 

Fortunately the trustees and staff of the Academy 
of Natural Sciences of Philadelphia some years ago 
discovered that something very radical must be done 
to an old-fashioned museum in order to preserve and 
harmonize its functions as a treasury of scientific 
material and as a center of research, with its function 

as an active teacher of scientific principles. Already 
great progress has been made, as any one can stx by 
visiting the beautiful galleries of mammals, or the 
striking individual exhibits already installed in the 
hall of geology and minerals. Moreover, the academy 
has never failed to realize that its primary function 
is that of an active research and publication center, 
so that even in the worst days of the depression it 
continued to publish the results of investigations by 
the preeminent scientists who are the real fount of 
its power and prestige. 

The plans set forth in the brochure entitled 
"E'vontiers" would, if means could be found to carry 
them out, place the Academy of Natural Sciences of 
Philadelphia in the forefront of those institutions 
which are opening up and exploring the vast fields of 
science and education. The academy can be enabled 
to carry out this splendid program of public instruc- 
tion in the principles of science only if the citizens of 
Philadelphia realize its great value to them and help 
to bear the cost of transforming a Museum of Things 
into a Museum of Ideas. 

THE PHYSICIAN AS ANTHROPOLOGIST 
By Professor T.WINGATE TODD 

WESTERN RESERVE UNIVERSITY A 2 D  BRUSH FOUNDATION 

THE sudden and untimely death of my distinguished 
colleague, Dr. Roger Griswold Perkins, floods my mind 
with memories of significant accomplishments and fills 
my heart with gratefulness for creative insight and the 
enthusiastic promotion of an ideal which bids fair 
ultimately to rank among the most practical of dreams 
which ever took shape within the fertile brain of man. 

To the American familiarized even to the point of 
commonplace with the rapid growth of cities those 
basically constructive measures which make congested 
areas fit for habitation are too often taken for granted. 
But to one like myself, born and bred in the Old 
World, the miracle of health in such a neighborhood 
must always stand as the most striking of the gifts 
to mankind by men whose ambition is fulfilled in 
service without the mead of praise. Here was the man 
who took the typhoid out of Cleveland water; built 
up  the city's division of health; insisted on the proper 
inspection of food; the man behind the Cleveland 
Health Council. Yet on his retirement this metropoli- 
tan area of three million souls, each one of whom owes 
to Dr. Perkins security of health, could let him slip 
quietly away without a word of acknowledgment to 
his homestead in Rhode Island, so sated are our people 
with service and security. 

This present testimony, however, draws attention to 
a still more fundamental contribution to human wel- 

fare than making life safe for a legion of fellowmen. 
It happened that, by the inscrutable working of 
destiny I, who had found my greatest thrill, under 
the guidance of Sir Grafton Elliot Smith, in delving 
into the mortality statistics of the ancient Egyptians, 
while this was still possible pending completion of the 
Assouan Dam, was thrown into professional associa- 
tion with Dr. Perkins, who, like myself, had been too 
busy with the daily round to formulate the principle 
which was the mainspring of endeavor. It was ob- 
vious, however, from theSe studies on the imperishable 
remains of an early people that no adequate time-table 
of the impact of life upon humanity could be con-
structed except in a center where official enlightenment 
makes possible the serial study of human beings in life 
and death. Cleveland was the one community where 
this wm possible and Perkins the one man who could 
make that study effective. His accession, in 1911, to 
the chair of hygiene and preventive medicine the year 
before my arrival and his growing prestige in munici- 
pal and county management made possible the study 
which we both had planned. His guidance and diplo- 
matic tact made possible the substitution of a Perma- 
nent Morgue for the Potter's Field, and that permanent 
morgue to-day comprises 3,000 of our fellow towns- 
men, most of whom, recruited from our local hospitals, 
brought with them the essential records for analysis 


