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DE PARTIBUS ANIMAL 1y

(‘On the Parts of Anihzdls)

" BOOK 1

{ Every systematic Science, the humbegy and

seems to admit of two distinct kings of Proficien y‘tgﬁe ré(f)blis.t halike, 639
be properly called scientific knowledge o the syt Which may

is a kind of educationa)

Wmmon iy vi

rtue of some common element of their nature, and pro-
“d from thig

as a basis for the consideration of them sepafatfézstﬁgll' o
8¢hera, that are quite distinct yet oftentimes preser:it tzan;czleath o
Plenomeng, sleep, for instance, respiration, growth, eze}é’over for the
Othe similay a,ffeciions and conditions, which may bevr\)giatsh clearness and
P resent, a8 We are not yet prepared to treat 9f thelcr;1 paeles odepend.
Pecision, Novy it is plain that if we deal Wlt{} fil to repeat the same
Uy of the rest we shall frequently be ob lg dog and man present, 25
€mentg over ::md over again; for horSe.au;t enumerated. A discus-
%ch ang all, every one of the Phgzgmena =
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h species separate]
‘b utes of each suc ¥ Woy
ibu tions as to characters, themselyeg 15(: ne
ecifically distinct. (Very Possiby 0,

. in animals sp .
30 cal but recugznz)gt}:gr characters which, though they present Spe:ilg(;
there may

r one and the same category. For in
6390 differences, yet COTlei?:ge, creeping, are plainly specifically di?lrrllccet
flying, SWIME ¥ ms of animal progression.) We must, then, py,
but ye: 812 aderstanding as to the manner in which our investigatioe
some clear ted; whether, I mean, we are first to deal with tp
5 is to be conducted; cters, an d afterwards to take into CORSideraﬁm;

ic chara -
mon or generic cies‘ or whether we are to start straight off wjg, the
’

i uliarit . ' i
Spe'maltf pecies. For as yet no definite rule has been laid down this
ultimate sp is a like uncertainty as to another point py, to

. So also there 1 . »
lx;a;tlzitione d. Ought the writer who deals with the works of Dature ¢,

. adopted by the mathematicians in their astronom,
g;l;;):r’l::‘rzgiiﬁ’ ang after considering the phenomena presenteq b;,
10 animals, and their several parts, proceed subsequently to treat of g,
causes and the reason why; or ought he to follow some other methgg;
And when these questions are answered, there yet remains another,
The causes concerned in the generation of the works of nature are,
as we see, more than one. There is the final cause and there is the
motor cause. Now we must decide which of these two causes comes
first, which second. Plainly, however, that cause is the first whichwe
15 call the final one. For this is the Reason, and the Reason forms the
starting-point, alike in the works of art and in works of nature. Far
consider how the physician or how the builder sets about his work. He
starts by forming for himself a definite picture, in the one case percep-
tible to mind, in the other to sense, of his end—the physician of health,
the builder of a house—and this he holds forward as the reason and
N fgplanation of each subsequent step that he takes, and of his acting in
Is or that way as the case may be. Now in the works of nature the
good end and the final cayse is still more dominant than in works of
art such as these, nor is necessity a factor with the same significance
m them all; though almost 1) writers, while they try to refer thel
%ﬁ; S’l this cause, d? 80 without distinguishing the various senses 1}1
manifested 1, evergthilzqomt;na" and there is hypothetica e:;erythi“g
that iS produceq 1 & Lhat Is generated by nature as in € st
yart, be it a house or what it may. For if a

orother such fina] ohian. - o
-Such materig Lobject is to be realized, it is necessary that such

Produced, and fiysg this and then that set in motion 2
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;n continuous succession, yptj |

9 00 Infocre?he sake of which each s the. o and fing] r
(e e‘l]]’ these productions of art, s
g Wit The mode of necessity, how
“atkg;ferent in natural science frq
aré

s o 8 Y have ke L 1 e
qmrting-pOII}t 18 that w II)C 1; , In the former‘that Which is to be For

Et . that which is yet to‘ e ealth, let ug Say, or g man—ithat o.wing 5

o its being of such a:nd such Fharacters, DNecessitates the pre-ex’istence

o previous production of this and that ahtecedent; and pot this or

pe

ode of ratiocination
ey ar

. ! _ alt with in another treatise. 10
There too.1t was stated in what cages abs

Another matter which must not be

tion is, whether the proper subject of our exposition is that with which
the ancient writers concerned themselves, namely, what is the process
of formation of each animal; or whether it is not rather, vghat-are the
characters of a given creature when formed. For there is no small
difference between these two views. The best course appears to t.>e that
we should follow the method already mentioned, and begl}? with the s
Phenomena presented by each group of amr?alhs, an%egorign;hlznlg
done, proceed afterwards to state the caﬁxses Oastfoisinpstance o ﬁouse
to .deal with their evolution. For ?111?] 1::16,0 {the house, or the howse,
building, this is the true sequence. The phas thizand that form; there.
has this and that form; and because 1t this or that manner. For the
e is its construction carried out < the thing fnally evalved.- and
Process of evolution is for the sake oEm edocles, then, was in error
Not this for the sake of the process. ters presented by animals were
When he said that many of the Characences during their development;. 20
Merely the results of incidental OCCursr divided as it is into vertebrae,
for instance, that the backbone Wawing to the contorted position of

ecause it haopened to be broken 0 erlooked the fact that propa-

ppe he ov ”
the foetus in the womb. In so Saylcrllgwed with certain formatn}zle proper-
Bation implies a creative seed P :her fact, namely, that the parent
ties Secondly, he neglected ano
* b

passed over without considera-
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in idea, but actually in time. For may,

us it is the possession of certain char is
that determines the development of like Charac;&
same statement holds good also for the 'operatiolzs

N

for those which are apparently spontaneoys,
of art, and even IO 4 by art may occur Spontaneously.ss p}:)?l

as : i
the same result ing about the restoration of health, Ty
N &

neity, for instance, may bring : :
30 It)a:'oduﬁs of art, however, require the pre-existence of’an effcien;
cause homogeneous with themselves, such as the statuary’s art, whiy,
must necessarily precede the statue; fo.r th1§ cannot possibly be pr,.
Art indeed consists in the conception of th,

duced spontaneously. : ksl i
result to be produced before its realization In the material. As wijy

spontaneity, SO with chance; for this also produces the same regyt

as art, and by the same process. .
The fittest mode, then, of treatment 15 to say, a man has such and

such parts, because the conception of a man includes their presence,
and because they are necessary conditions of his existence, or, if we

35 cannot quite say this, which would be best of all, then the next thing

to it, namely, that it is either quite impossible for him to exist without
them, or, at any rate, that it is better for him that they should be
there; and their existence involves the existence of other antecedents.

640 This we should say, because man is an animal with such and such
characters, therefore is the process of his development necessarily
such as it is; and therefore is it accomplished in such and such an
order, this part being formed first, that next, and so on in succession;
and after a like fashion should we explain the evolution of all other
works of nature.

5 Now that with which the ancient writers, who first philosophized
about Nature, busied themselves, was the material principle and the
material cause. They inquired what this is, and what its character,
how. the universe is generated out of it, and by what motor inﬂ.“enc‘.ei
whether, for instance, by antagonism or friendship, whether by inté ld
fexilce or spontaneous action, the substratum of matter being 3% hot

10 n(;tui‘ée ‘;‘:’rt;in Inseparable properties; fire, for .instance, tot?earv;:avy'
For even th a cold one; the former to be light, the la ', At
. 4 t. e genesis of the universe is thus explained by tne™ 4 of

a like fashion do they deal also with the development of plants &
animals. They say. for i with the development din ¢ body
causes by its Y, tor instance, that the water contain he othe*
et fCuréents the formation of the stomach %n 145 s
15 breaks open tﬁo or of excretion; and that the breath y being the

e outlets of ‘the nostrils; air and water

not only

25 animal re-exists
’ ,an; and th

generated from I
ters by the parent
in the child. The
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. hich bodies
er]a]s of w J1ES are made:
H;?,:posed of such or similar substanc’ for. 2l reprgsent fature as

es
¢ . i e o
But if nﬁen ?Eg r?;tlmalls an-d their several parts are natural phe-
omena, t 311: i tura é)hﬂOSOpher must take into consideration
ot merely the ultimate substances of whjcp, they are made, but also
)

wood or whatever it might be,

put should try to describe its design or mode of composition in prefer-

ence to the material; or, if we did dea

any rate be with the concretion of material ang form. For a couch
is such and such.a forr.n embodied in this or that matter, or such and
such a matter with this or that form; so that its shape and structure
must be-included in our description. For the formal nature is of greater
importance than the material nature.

Does, then, configuration and colour constitute the essence of the
various animals and of their several parts? For if so, what Democritus
says will be strictly correct. For such appears to have been his notion.
At any rate he says that it is evident to every one what form it is that
makes the man, seeing that he is recognizable by his shape and colour.
And yet a dead body has exactly the same configuration as a living
one; but for all that is not a man. So also no hand of bronze or wood
or constituted in any but the appropriate way can possibly be a hand
in more than name. For like a physician in a painting, or like a flute
ina sculpture, in spite of its name it will be unable to do the office
which that name implies. Precisely in the same way no part of a dead
body, such I mean as its eye or its hand, is really an eye or a hand.
To say, then, that shape and colour constitut.e the animal is an
inadequate statement, and is much the same as if a woodcarver were
to insist that the hand he had cut out was really a hand, Yet the
Physiologists, when they give an account of the development and
Quses of the animal form, speak very much hke‘ such a craftsman.
What, however, T would ask, are the forces by which t'ﬁe hagd or the
body wag fashioned into its shape? The yvoodcar\{er e
by th . the physiologist, by air a}nq by earth. Of

€ axe or the auger; L~ better, but it is nevertheless
ese two answers the artificer’s is th.e etter, that by the stroke of
Wsufficient, For it is not enough for him to say
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1 with the material, it would at .
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his tool this part was formed into a c}?ncawty, U.lat into 5 X 'Cy | E
but he must state the reasons }\'hy e Sf‘f}lﬁk his blow i ,; f
as to effect this, and what his final Ohjﬁ.(:t was; Amely Ay |
piece of wood should develop eventually into thjq Y i

is plain, then, that the teaching of the old thSiO‘Ogists iq(' Sham

.o n '
nitj u;
are that distinguish the animal as a whole; tq explain ;:;’]Ztc‘ a;;c::e,
t ; i nd to deal after th it §
in substance and in form, a - e same faShig S
several organs; in fact, to proceed in exagtly the sam Ny N
should do, were we giving a complete description of & coyep” & Ny
If now this something that constitutes the form of ¢ e living . . :
the soul, or part of the soul, or somethmg that withoyt the sg ll)emghe
exist; as would seem to be the case, Seeing at any ra
soul departs, what is left is no longer a living anim
of the parts remain what they were before, except;
uration, like the animals that in the.faple are tur
I say, this be so, then it will come W1t¥nn the pro
philosopher to inform himself concerning the soy treat
either in its entirety, or, at any rate, of that part of it whicy c0° I
tutes the essential character of an animal; and it will he his duty t:stx.
what this soul or this part of a soul is; and to discuss the attrib:tay
that attach to this essential character, especially ag hature ig Spokees
of in two senses, and the nature of a thing is either its Matter qp itt
essence; nature as essence including both the motor cauyse and the
final cause. Now it is in the latter of these two Senses that either g,
whole soul or some part of it constitutes the nature of an animal; ang |
inasmuch as it is the presence of the soul that enables matter to cop.
stitute the animal nature, much more than it is the pr

esence of matter
which so enables the soul, the inquirer into nature is bound on every

ground to treat of the soul rather than of the matter, For though the
wood of which they are made constitutes the couch and the tripod, it
only does so because it is capable of receiving such and such a form
What has been said suggests the question, whether it is the w.ho}e
soul or only some part of it, the consideration of which comes mtﬁi
the province of natural science. Now if it be of the whole sPul thy
this should treat, then there is no place for any other Phﬂoz?;ce
beside it. For as it belongs in all cases to one and the same Sfor b
to deal with correlated subjects—one and the same scienct, o
stance, deals with sensation and with the objects of ser}s;;S cone
therefore the intelligent soul and the objects of intellect, that ne
lated, must belong to one and the same science, it fln ovince: B
science will have to include the whole universe in its Pr

u
te that thannﬁt
ng in mere C

. 0
ned intg g, enﬁff
vince of the ny » 1l
1, and tq turg
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=
—
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paps it is not the whole soul, nor all its

et _ .
p itutes the source of motion byt thero o parts collectively, that

ay be one part, identical

nsory part, which is the
gztslfer, and this not the intellesc(zlti:i;;jtcl_]ange of quality, while still
an0™" Ot the intellectual part; f ) 18 .the source of locomotion.
1 53y - part; for other animals than man have th
"+ of locomotion, but in none but him ) Al Jave Lo
oW P hat it is not of th Im is there intellect. Thus then
it is plain the whole soul that we have to treat. For
., =« not the whole soul that constit i
it 15 arts of it. M itutes the animal nature, but only
gome part or parts ot it. loreover, it is impossible that any abstraction
~an form & subject of natural science, seeing that everything that
Naturé makes 1s means to an end. For just as human creations are the
roducts of art, so living objects are manifestly the products of an
analogous cause or principle, not external but internal, derived like
the hot and the Fqld from the environing universe. And that the heaven,
if it had an origin, was evolved and is maintained by such a cause,
here is therefore even more reason to believe, than that mortal
animals SO o}rign'lated. For order and definiteness are much more
plainly manifest in the celestial bodies than in our own frame; while
change and chance are characteristic of the perishable things of earth.
Yet there are some who, while they allow that every animal exists and
was generated by nature, nevertheless bold that the heaven was con-
structed to be what it is by chance and spontaneity; the heaven, in
which not the faintest sign of hap-hazard or of disorder is discernible!
Again, whenever there is plainly some final end, to which a motion
tends should nothing stand in the way, we always say that such final
end is the aim or purpose of the motion; and from this it is evident
that there must be a something or other really existing, corresponding
to what we call by the name of Nature. For a given germ does not
give rise to any chance living being, nor spring from any chance one;
but each germ springs from a definite parent and givesrise toa definite
progeny. And thus it is the germ that is the ruling influence and fabri-
ator of the offspring. For these it is by nature, the olfspring being at
any rate that which in nature will cpring from it. At the same time
the offspring is anterior to the germ; for germ and perfected progeny
are related as the developmental process and the result. Anterior,
gg:vever, to both germ and product is f;he organlsm.from which the
an(;n Izvas derived. For every germ n.nphes two organisms, the par‘ent
romt e Progeny. For germ or seed s both the seed of .the.orgamsm
v Which it came, of the horse, for instance, from Wthh. it was d.e-
o g and the seed of the organism that will eventually arise from it,
¢ mule, for example, which is developed from the seed of the
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eed then is the seed both of the horge .
n

e. The same 5
hors . different Ways as here set forth. Moregyg, ., °f t
1l spring from it, and the relatiorr{ tf 8 Selgs
0

hich wi
tuality weé know. 2mely, necessit Dot
o useS n [ 1 y‘ and th ~
642+ There are then two €auscs e fin
many things are produced, simply as the results of necess'al eng, |
¢ what mode of necessity a Ity, ;e 0
hawavers d o 3 f neither of those tYWOre b Speaking May
Ich )

be asked, y
s we say this. For it can be ot Y .
forth in the philosophlcal treatises. There is, however, the e e
in such things at any rate as are g_enerated, For instance, v, ird i
animal cannot possibly do yig! b3
out ;

food is necessary; because an
This third mode is what may be called hypothetical never hout
y tHere

10 is another example of it. .If a piece of wood is to be spjjt
axe, the axe must Of necessity be hard; and, if hard, must of Wi
be made of bronze Of iron. Now exactly in the same way tI}lleCESSity

which like the axe is an instrument—for both the bod y
and its several parts individually have definite Operatio};lsai a Whg,
they are made—just in the same way, I say, the body, if i OF Wwhig)
its work, must of neces ) THIL s to g,

sity be of such and such a character, 5
of such and such materials. ‘ > and magg

It is plain then that there are.two modes of causation
15 both of these must, so far as possible, be taken into acco’uan(_i that
plaining the works of nature, or that at any rate an attem tnt In ex.
made to include them both; and that those who fail in thil; tglllu itsbe
in

reality n9thing about nature. For primary cause constitutes th
of an animal much more than does i1ts matter. There are ind:elzlature
pas-

sages in which even Empedocles hits upon this, and followi

20 guidance of fact, finds himself constrained to s;;eak of the mf‘ e
f:onstituting the essence and real nature of things. Such, for i::tm .
is th(? case when he explains what is a bone. For he do’es not mi?gf’
describe its material, and say it is this one element, or those two o);
thrf:e elemefxts, or a compound of all the element,s, but states the
ratio of their combination. As with a bone, so manifestly is it with

. thtrer gesh and all other similar parts.
o tre:tl;;iiotn why our predecessors failed in hitting upon this m.ethod
S vaas, that they were not in possession of the notiof of
P— emo(; .imy definition of substance. The first who ca™®” neat
method in n ‘;‘ us, arEd he was far from adopting it as & necessiy

himself, b atural science, but was merely brought to Spltergr

approach y constraint of facts. In the time of Socratés & nea
pproach was made to the method. But at this perio men g% 2
. verted thel

inauiring i
quiring into the works of nature, and philosophers
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ence an :
d to the virtyes which benefit mankind. 30

Wing is an example, In dealing with

t takes pi;
iect; and we must also show thyy thisp :;Lcc(l} tf}?;tsuch or such a final

B

tention

to political sci
8 of the method itself

eration profiuces of necessity an alternate admission and discharge of
the outer air, ar}d this is a nhecessity of the second kind.

In the foregoing we have an example of the method which we must
adopt, and also an example of the kind of phenomena, the causes of
which we have to investigate, ’

9 Some writers Propose to reach the definitions of the ultimate S
forms of animal life by bipartite division. But this method is often
dificult, and often impracticable.

Sometimes the final differentia of the subdivision is sufficient by
itself, and the antecedent differentiae are mere surplusage. Thus in
the series Footed, Two-footed, Cleft-footed, the last term is all-
expressive by itself, and to append the higher terms is only an idle
iteration.

Again it is not permissible to break up a natural group, Birds for 10
instance, by putting its members under different bifurcations, as is
done in the published dichotomies, where some birds are ranked with
animals of the water, and others placed in a different class. The group
Birds and the group Fishes happen to be named, while other natural
groups have no popular names; for instance, the groups that we may 15
call Sanguineous and Bloodless are not known popularly by any
designations. If such natural groups are not to be broken up, the
method of Dichotomy cannot be employed, for it necessarily involves
§uch breaking up and dislocation. The group of the Many-footed, for
mstflnce, would, under this method, have to be dismembered, and some
of its kinds distributed among land animals, others among water 20

anima]s,

3 Again, privative terms inevitably form one branch of dichotomous
Vision, as we see in the proposed dichotomies. But privative terms
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- uatives admit of no subdivision,

i i racter of priva . . For ¢

;Jn thgll;;:c?ﬁc forms of a negation, ofd Fe;-a;herless for instam}ire Cay

e I;Iess as there are of Feathered and o OOte.d, Yet g o ot g

25 f (r)gntia ;nust be subdivisible; for otherwise what is there ¢y, N, i,
e

: -
eneric rather than specific? There are to be found * Mhat gy
sgpeciﬁcally subdivisible,

differentiae; Feathered for inst:ﬂéthat iy
e
Footed. For feathers are

divisible into Barbed and Unbarh, ang
left, like those of anj ed, ang

. Manycleft and T\zvqc , like nimals o
}f;eotfsmt:nd . gcleft’or Und1V1fied, like ‘those of animals Wiltth blf{d
30 hoofs.’ Now even with differentiac capable of this specific subdiv?()lld

it is difficult enough so to make the classification, as that each anisri?n
shall be comprehended In SOme ORe subdivision and in not mor, th N
one; but far more difficult, nay 1mp.ossﬁ.>le, 1s 1t to do this, if we st:n
35 with a dichotomy into two contradictories. (Suppose for instance I
start with the two contradictories, Feathered and Unfeathereq. e
shall find that the ant, the glow-worm, and some other animals’ fwﬁ
under both divisions.) For each differentia must be presented by so;
species. There must be some species, therefore, under the Privativz
643* heading. Now specifically distinct animals cannot present in the
essence a common undifferentiated element, but any apparently co;.
mon element must really be differentiated. (Bird and Man for iy.
stance are both Two-footed, but their two-footedness is diverse ang
differentiated. So any two sanguineous groups must have some differ-
ence in their blood, if their blood is part of their essence.) From this
it follows that a privative term, being insusceptible of differentiation,
5 cannot be a generic differentia; for, if it were, there would be a com-
mon undifferentiated element in two different groups.

Again, if the species are ultimate indivisible groups, that is, are
groups with indivisible differentiae, and if no differentia be common
to several groups, the number of differentiae must be equal to the
number of species. If a differentia though not divisible could yet be

10 common to several groups, then it is plain that in virtue of that com
mon differentia specifically distinct animals would fall into th‘e same
division. It is necessary then, if the differentiae, under which aré
ranged all the ultimate and indivisible groups, are specific characte;'S,
that.none of them shall be common; for otherwise, as already 's;iioni
i Clﬁc.ally distinct animals will come into one and the s divE
But this would violate one of the requisite conditions, whi , singl
15 (fic.)ll.o e N‘? ultimate group must be included in more tha: divisio™
wision; different groups must not be included in the sall that
and ever : el is plain the”
every group must be found in some division. It 15 P*

or &0
we cannot get at the ultimate specific forms of the animal

652 [Bk I. Cy
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B
. odom by bifurcate divisi

othFr’ emgiffcrentiae ey egix;;l?}:e If we could, the number of

pltim? -or assume an order of bein I.wmber of ultimate animal 20

forms: L Each g8 whose prime differentiae are

r . and Black. Luac of these branches will bj y

n again, and so on till we reach th i lfl'lrcate, and their
pranches b e o Sl ot e ultimate differentiae, whose
pumber w he ultimat _ power of two, and will also be the

mber of the ultimate species comprehended in the ord
n y species i constituted by the combinati oreer.

(A SP¢ e ination of differentia and
matter. For 1O p n amimal is purely material or purely imma- 25

1 n a body, ind : o A
(erial; 1or €31 2 2 y, independently of its condition, constitute an
animal OF anﬁ’ 05_ ;fts parts, as has repeatedly been observed.)

Further, t ‘el ltte{‘gntlae must !)e e.lements of the essence, and not
merely essentk;a 3. 1’21 l:ite's. Thus if Figure is the term to be divided,
it must Dot ed lgl ed into figures whose angles are equal to two
right angles, and figures whose angles are together greater than two
right angles. I or it is only an attribute of a triangle and not part of 30
its essence that its angles are equal to two right angles.

Again, the blfurcatlor.xs must be opposites, like White and Black,
Straight and Bent; and if we characterize one branch by either term,
we must f:haracterlze the other by its opposite, and not, for example,
characterize one fbrapc}: by a colour, the other by a mode of progres-
son, swimming for instance.

Furthermore, living beings cannot be divided by the functions com- 35
mon to body and soul, by F lying, for instance, and Walking, as we
see them divided in the dichotomies already referred to. For some 643"
groups, Ants for instance, fall under both divisions, some ants flying
while others do not. Similarly as regards the division into Wild and
Tame; for it also would involve the disruption of a species into differ-
ent groups. For in almost all species in which some members are 5
tame, there are other members that are wild. Such, for example, is the
case with Men, Horses, Oxen, Dogs in India, Pigs, Goats, Sheep;
groups which, if double, ought to have what they have not, namely,
different appellations; and which, if single, prove that Wildness and

And whatever single

Tameness do not amount to specific differences.
dlement we take as a basis of division the same difficulty will occur.

The method then that we must adopt is to attempt to recognize 10
the natural groups, following the indications afforded by the instincts
of mankind, which led them for instance to form the class of Birds and
the class of Fishes. each of which groups combines a multitude of
ifferentiae, and is ,not defined by a single one as in dichotomy. The

Method of dichotomy is either impossible (for it would put a single
8foup under different divisions or contrary groups under the same



