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this view is the establislled fact that the gas 
conducts itself as  if made up of individual 
particles, while any allotropic form of nitro- 
gen, wllich is hearier than this, must, ac- 
corcling to all that we know of such mat- 
ters, consist of more complex molecules 
than nitrogen itself. 
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To the advanced student, as to the inres- 
tigator, the question of a definite and ac- 
curate distinction by wliich all true plants 
can be distinguished from all trne animals, 
is a question of minor interest. To the be- 
ginning student the qnestion, on tlie con- 
trary, is a pressing one for wllicll the an-
swer is urgently claimed. Tlins I am led 
to believe tliat tlie clefinition given below, 
thong11 i t  cannot add anything essential to 
the conceptions of inr&stigators, will never- 
theless prove ~~a luab le  to tcacllers of biology. 

Tlle usual metllod of drawing a contrast 
between the animal anil vegetable king- 
doms, for the purpose of establislling some 
sort of definition of the two in students' 
minds, is to leave out of consideration the 
lonrer forms, and to take into consideration 
only the higher forms, on the one side plants 
with chlorophyl1, on tlic other the multicel- 
lular animals or so-callccl Alctazoa. It is 
then easy to establisll a cliffercnce in the 
physiological nutritive processcs, emphasiz- 
ing the synthetic processes, part~icnlarly the 
power of bringing free nitrogen into com- 
binations on tlle part of plants and the ab- 
sence of tlie synthetic process among nni- 
mals. It is n~ncll to be regretted that this 
method of defining animals and plants has 
been and still is very widely usecl, for it 
leads to inevitable perplexity, because the 
next thing almost mliicll the student must 

, * Read before the American Society of hIorpliolo-
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learn is that the distinction does not llold 
true. On the one hand, he learns that 
among plants there are many forms witllout 
cllloropllyll and that tllesc cannot bring 
nitrogen into combination ancl must secure 
proteid food. On tlle other hand, lle learns 
that among animals numerous synthetic 
processes occur, and if he takes up tllc 
study of medical physiology he learns many 
instances of syntlietic cllemical work on the 
part of the mammalian body. Dr. F. Pfaff 
has kindly indicated to me two striking in- 
stances of syntllcsis in the mammalian body, 
first, tlie formatlion of glycuronic acid after 
tlle administration of camplior or tnrpen- 
tine, and second, t h e  formation of llippuric 
acid aftcr the administration of benzoine. 

Anotllcr distinction often dral~m between 
animals and plants is that  of tlle presence 
or absence respectively of internal digestive 
organs. But this again soon leaves the 
student in the lurcll, for the first amcebca 
he examines knocks that clistinction out of 
tlie ring. 

W e  may, llowerer, I think, riglitlg define 
the two primary clivisions of the living 
xorld thus: 

Animals are organisms n~llich take part 
of their food in the forrn of concrete parti- 
cles, mliicll arc lodgecl in the cell proto- 
plasm by tlle activity of tlie protoplasm 
itself. 

Plants are organisms wllicll obtain all 
their food in either t,lle liquid or gaseous 
form by oslnosis (diffusion). 

Tllere are certain facts wllicll appear to 
inralidatc tllese definitions. The most im- 
portant of such facts, so far as known to 
me, is afforded by tlle hIyxomycetcs, whicli, 
as yell known, ~vhilc in the plasmodium 
stage of their life-cycle, take solid particles 
of food very much aftcr Ammba-fashion. 
Through tllc kindness of Professors Mr.G. 
Farlow and G. L. Goodale, I llave learned 
that there are no other plants which a t  the 
present time are knon-n to take solid food 
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a t  any stage. I ~ulclerstand also that 
bota~listsare by no means agreed to accept 
the i\lyxoinycetes as ~reritable plants. One 
cannot but ask, Have we not here organ- 
isms mhicll connect the two kingdoms? 
Certainly, in using the above clefinitions in 
teacliing, i t  will always be easy to specify 
the one exception offered by tlie Nyxo-
mycetes and still leave a clear and arail- 
able conception in the student's mind. 

Otlier facts, whicll stand in tlie way of 
strictly upholding the two definitions, are 
encountered among animal parasites. For 
example, a tape-worm in the intestine does 
not apparently take up any solid foocl, but 
is nourisliecl by aljsolytion tlirougll the sur- 
face of its body of food material in solution. 
But in these cases me l l a ~ ~ e  evidently second- 
ary moclifications due to the parasitic life, 
and in the near relatives of tlie tape-\vorn~s, 
tlie trelnatods and plaaarians, solid foocl is 
taken up. It is to be remarked, too, that it 
is possible, though perhaps not probable, 
that even tape-\roruls will be fo~uld on more 
careful stucly to take up solid food. 

Tlie extent to mliicli i t  lias now been 
demonstrated tliat animals take up foocl in 
tlie form of cliscrete solid particles is not 
realized generally. Tlie process lias been 
observed wit11 varying clegrees of accuracy 
in tlie entodermal cells of tlie digestive 
tract of hyclroicls, ctenopl~ores, ylanarians, 
trematods, annelids, crnstacea, insects, am- 
pliibia ancl mammals, and probably in other 
forms, which have not come t o  my notice 
in this regtrd. Tliere is here offerecl a rare 
opportunity for a valuable researcli, by 
making a comparative study of the absorp- 
tion of solid foocl. Tliat the protozoa take 
np articles by meails of their pseudopodia 
is certainly one of tlie most familiar a i d  
most be-tangllt facts of elenlentary biology. 

I believe that we can also safely teacli 
tliat the absorption of solid particles of food 
is to be considerecl one of tlie most essential 
factors in determining t,lle evolution of tlie 

animal kingdom. The plant receives its 
food passively by absorption, and the evolu- 
tion of the plant world has been clominated 
by the tendency to increase the external 
surfaces-to make leayes and roots. Tlle 
animal, on the contrary, has to obtain a t  
least the solid part of its food by its own 
active exertions, and to the effects-through' 
natural selection-of the active struggle to 
secure food we may, I think, safely attribute 
a large part of the e~~olnt ion of locomotor 
nervous ancl seilsory systems of animals. 
That it has been the only factor cannot be 
asserted of course for a moment, but i t  is 
presumably not going too far in specnl a Ire t' 
conclusions to 100li upon it as the most im- 
portant single factor. An equally iinpor- 
tant r61e must be attributed to the taking of 
solid foocl in conilection wit11 the evolution 
of digestive organs, wllicli are cavities ~-1lic11 
hold foocl material until i t  is absorbed by 
the cellular walls oflithe cavities. Indeed, 
Itre may expect to find tliat the entodermal 
cavity hacl originally no digestive f~lilction 
\rliatsoerer, but was merely a receptacle to 
retain tlie food nrllile the surroi~nding ento-
dermal cells s~~allowecl i t  a t  leisnre. 

Wit11 these spec~~lations I will close, ad- 
ding only that the speculations llave in 
tllemselves little value, t l~e i r  only value be- 
ing to suggest lines of researcli, which ap- 
pear promising. Tlle sober naturalist avoids 
the infernal dipsomailia for sheer specnla- 
tion, and in tliis article I liave already 
yielded sufficiently to the tempt a Ion. t' 
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TEACHERSof anatomy differ so widely in  
their views as to the most usefnl arrange- 
ment of tlle various branches of the subject 
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