
SCIENCE.  


SPECIALIZATION I N  SCIENTIFIC 

STUDY.  


TEIEREonce was a science called ' natural 
philosophy,' which, lilie sorne old synthetic 
types of animals, helcl in itself all the learning 
that applied to physical facts. By the beginning 
of this century this science of natural things 
had become divided into physics and natural 
history. These divisions have since spread, 
like the divisions of a polyp community, until 
now natural history has more than a dozen 
named branches ; ancl in physics the divisions 
are almost as nnmerons. There are now at 
least thirty named ancl boundecl sciences ; each 
name designating a pwticularly limited field, 
in which there are able men who work their 
days out in labor that does not consider the 
rest of nature as having any relation to their 
worli. 

This ljrogressi~~e division of labor follows a 
natural lam : and it is perhaps fit that science 
should itself gire a capital illustration of the 
application of this lam to forms of thouglit, as 
well as to the more concrete things of the 
world ; but it is an open question whether or 
no it is advantageous to the best interests of 
learning. There can be no question that the 
search for truth of a certain quality is Tery 
greatly helped by this principle of divider1 labor. 
If a man wish to get the most measurable J-ielcl 
out of the earth in any way, tlie best thing for 
him is to stake off a very small claim, tie himself 
down to it, fertilize it highly, till it incessantly, 
anci forget that there are blossoms or fruit be- 
yond his partic~llar patch ; for any moment of 
consciousness of such impracticable things as 
grow beyond his field is sure to find its expres- 
sion when he comes to dig his crop, whether his 
crop in the intellectnal field be elements or 
animals, stars or animalculae. The harvest of 
things unknown is most easily won in this 
kitchen-gardening way of work. 

The world needs, or fancies that it neecis, this 
kind of n7orIc ; and it is now of a mind to pay 
more of its various rewards for the least bit of 
special and pecaliar linowleclge than for the 
wiclest comrnand of varied learning. In  a 
tliousnncl ways it sags to its students, not only 

as of old, "Study what you most affect," but, 
Effect that stucly nltogether, linow the least 

thing that can be knom~n as no one else knows 
it, and leave the universe to look after itself." 

This is the prescription of our time. We 
are now proceeding on the unexpressed theory, 
that, because no Inan can conlmand the details 
of all science, therefore he shall know only 
that which he can know in the ntmost detail. 
We seem to be assuming, that, if many sepa- 
rate men each know some bit of the l ino~able ,  
man in general will in a may know it all ; 
that when, in another hundred years of this 
specialization, we have science divided into a 
thousand little hermit-cells, each tenanted by 
an iiltellectual recluse, we shall have coinpleted 
our system of scientific culture. No one can 
be so blincl to the true purposes of learning as 
to accept this condition of things as the ideal 
of scientific labor. I t  may be the order of 
conqoest, the shape in which the battle against 
the ~unknotvn has to be fought ; but beyond i t  
must lie some broader dispositio~~ of scientific 
life, -- some order in which the treasures of 
science, won by grim straggle in the milder- 
ness of things unknon7n, may J ieltl their profit 
to man. 

The questions may fairly be askecl, whether 
we have not alrcndx won enough knowledge 
from nature for us to return, in part, to the older 
and broader icleal of learning ; whether we may 
not profitably turn away a part of the talent 
and genius which go to the work of discovery 
to the wicler task of comprehension ; whether 
n7e may not again set the life of a Humbolclt 
along with the life of a Pnsteur, as equally fit 
goals for the student of nature. 

Until we set about the system of general 
culture in science, it will be nearly impossible 
to hare ally proper use of its resources in edu- 
cation. il sound theory of general culture in 
science m~ls t  be prececled by a careful cliscus- 
sion of the inincl-widening power of its several 
lines of thought. This determination cannot 
be made by Inen versecl only in their own spe- 
cialties : it must be made by many efforts to 
determine by comparison what part of the sci- 
ences have tlie most i~nportant power of mind- 



developing. A t  present there are few men 
whose opinion on such a subject is worth any 
thiiig, and the number constantly grows less. 

The greatest difficulty partly expresses itself 
in, and l~art ly arises from, the multiplication of 
societies whioh inclucle specialists as members, 
and specialties as the subjects of t h e ~ r  discus- 
sions. We no longer hare rriuch life in the old 
academies, where inen of diverse learning once 
sought to give ancl receive the most varied teach- 
ing. The geologists herd apart from the zoolo- 
gists : and in zoology the entomologists have a 
kingdom to themselves ; so have the 01-nithol- 
ogists, the ichthj-ologists, and otlier stucleuts. 
' That is not my department,' is an excuse for 
almost entire ignora~~ce of any but one nar-
row field. If naturalists would recognize this 
' pigeon-holing,' not only of their work, but of 
their interests, as an evil, we might hope to see 
a betterment. Until they corne to seehow much 
is clenied them in this shutting-out of the broacl 
view of nature, there is no hope of any change. 
Special societies 15411 n~ultiply ; men of this sort 
of learning mill understancl their problems less 
and less yell ; until all science mill be ' caviare 
to the general,' eve11 when the general includes 
nearly all others beyond the dozen e x ~ e r t s  in 
the partic~llar line of research. 

The best remedy for this narrowing of the 
scientific motive nronlil be for each man of sci- 
ence deliberately to devote himself, not to one, 

The efforts now being made for the enclonr- 
ment of research mill, if successf~~l, alead to 
still further tendency to limit the fields of sci- 
entific labor. A better project would be to 
keep that connection between inqairy and es- 
position from which science has had so much 
profit in by-gone times. 

HIBERL&~ATIONO F  T H E  LOWER VER-
TEBRATES. 

I x  a recent article in Scie?zce, I gsre  the 
details of a series of observations of the habit 
of hihernatioil as it occurs among oar mam-
mals, aucl encleavored to sliotv that this habit 
was not so fixed and regular as is co~llmorily 
supposed. 

When nre come to stody, in their n a t i ~e 
haunts, our reptiles ancl other lower verte-
brates, it ~vill be found that the same is trne 
of them also. For ins t~nce  : the turtles, as a 
class, are supposecl to hibernate ; bnt this is 
not strictly true of a11 of thern. Thcxre are 
niile species of these animals, more or less 
ab~uiclant, in my neighborhood. One, the 
conlmoil box-tortoise, is strictla terrene ; n-hile 
the others are either aquatic or scmi-aquatic. 
The bos-tortoise niore regularly ancl system- 
atically hibernates than do ally of the aquatic 
species, After two or three hard frosts, it 
burrom quite deeply into the earth, ancl selclorn 
quits its hiding-place until every vestige of 
winter has disapl~eared. The appearance of 
the box-tortoise is the best sign ' of settled 
spring weather that I linom, though i t  some- 
times fails ; bnt to assert that " tortoises 

but to two ideals ; i.e., thorough iadivid~~alworlc creep deep into the ground, so as to com-
in some one field. and souncl comprehensioa of 
the ~ o r l i  of his fellows in the wide clornain of 
learning, -not all learning, of course, for life 
and labor have limits, but of selected fields. 
I n  such a systeill there n-ill be one society-life 
meant for the promotion of special research, 
and another meant for the broader and equally 
commendable worIc of general comprehension. 

I t  is in a certain way ~lnfort~ulate that inves- 
tigation is to a great extent l?assi~ig out of the 
ha~lds  of teachers. This, too, is a part of tlie 
subdivisio~i ~vorlc ; but it is in its general effects 
the most nnhappy part of it. As long as tile 
investigator is a teacher, he is sure to be kept 
on a micler ficlcl than when he becomes a solitary 
special ~vorlier in one department. 

pletely conceal thenlselres from view wile11 a 
severe minter is to follow," nut1 that '. they go 
down j~ls t  far enough to protect the opening of 
their shells " when it is to be mild, is aon-
sense. The water and mr~d turtles, of which 
I have caref~~lly studied eight species. appear, 
on the ap1xoacll of cold weather, to bury them- 
selves (leeply in tlie nntd at  the bottoills of 
poi~ds and streams, aild to remain there until 
spring. This is the colnnlon impression ; ancl 
a sup~rficial glance at  their haunts clnring the 
winter seen~s  confirinntory of it. I s  it. how- 
ever, strictly t r~ le  of these turtles? The habit 
of hibernating is at  least affected very mate- 
rially by the severity of the minter. Fnrther-
more, in most poacls of any considerable 
extent, freq~leated by turtles. there are sure to 
be one or more deep holes wherein marly of the 
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