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INTRODUCTION

HISTORIA—information obtained through investi-
gation : this is how Aristotle describes the funda-
mental requirement in zoology ; this is what we must
have before us to begin with : the ascertained facts
about each kind of animal (H.4. 491 a 12). If we ask
more precisely what this involves, Aristotle’s answer
is clear : it is that we must inform ourselves of the
differences which actually exist among the various
animals. The emphasis is laid upen the actual facts.
This work is first and foremost to be a factual survey.
Until we have got this historia, we are not in a position
to see what we are dealing with, or how to deal with
it. Once we have got it, we can go on to the second
stage, which is to attempt to find out the * causes "
of these observed and recorded differences.

This is Aristotle’s own aceount of the purpose of
the treatise, and not surprisingly it accords more
closely with what we find in it than some alternative
accounts which have been put forward. Many at-
tempts have been made to represent it as an essay
in taxonomy, and these attempts have continued al-
though as long ago as 1855 J, B. Meyer ¢ showed that
this view was mistaken. Most of the differentiae, he
pointed out, which scholars had regarded as character-
isties distinguishing genera, were not so used by Aris-
totle himself : the group-names were not meant to
indicate systematic divisions, but were intended by
him as descriptions. Not only had earlier attempts
to work out a systematic classification been widely
divergent in their results ; none of them had been
successful.. Indeed, Meyer’'s own attempt to work
out 2 scheme cannot be regarded as satisfactory. At

¢ Jiirgen Bona Meyer, Aristotales Thierkunde, Berlin,




ARISTOTLE

the other extreme we have Whewell’s view,* quoted
by Meyer, that there is no system at all. The error
underlying all these interpretations, as Mr. D. M.
Balme has shown in a very valuable study,’ is the
assumption that Aristotle ™ put systematics first in
zoology, and morphology first in systematics.” Aris-
totle himself frequently points out how impossible it
is to produce a neat hierarchical system on the basis
of the obvious physical differences, because such divi-
sions cut across each other ; and in fact the differences
which he lists and records relate not only to the physi-
cal parts of animals, though he agrees that these ‘are
of the first importance, but also to their manner of
life, their activities, and their dispositions (see H.A.
487 2 12 ff, 491 a 15 f.). His purpose is not to con-
struct a system, but to collect data for ascertaining
the causes of the observed phenomena ; and this is
to be done by looking to see whether certain charac-
teristies are regularly found in combination : this is
how the clues to the causes will be brought to light.
No arbitrary and premature selection of this or that

© William Whewell, History of the Inductive Sciences Jrom
the Earliest to the Present Times, London, 1837, Meyer also
quotes the views of several other writers, See too P, Louis,
op. cil. infra (p. xxiii). To which may be added Jaeger’s
opinion (4ristotle, Eng. tr., p, 874): “Aristotle’s writings
always present a disparate picture if we examine their syste-
matic structure in detail. In this respect the H. 4. is the
same as the Mataphysics or the Politics, Outlines of a syste-
matie arrangement, often introduced only during the subse-
quent labour of welding the parts together, are carried only
half throngh or remain entirely unfulfilled. To produce an
external architectonic was not the original idea of this builder
end therefore none can be * reconstructed.’ ™

* D. M. Balme, Aristotis’s use of differentine in Zoology,
:21'(13 Aristote et les problémes de méthods, Louvain, 1962, P
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differentia will be relevant for this purpose ; a proper
and thorough study of all observable differentiae must
be made ; and that, as we have seen, is what Aristotle
professes to be undertaking in this treatise. He;’doe§,
it is true, distinguish certain “main groups " (u:-
yeore. yévy) of animals, but the purpose of ‘th1s_1s_ not
to provide a starting-point for systematic division
and subdivision ; it is for convenience in reviewing
the various observable differences.® Some of ﬂ{ese
* main groups’ have popular names (such as Birds
and Fishes), some have not (& paldxia, for instance,
is not, strictly speaking, a name but a (?C.S(EI'IP‘EIVC ad-
jective). Some animals cut across the c‘1‘1v1s1?ns ; some
{such as man) do not fall under any * main group,
and so on,

There is, then, no need to look for any thorough
and exhaustive elassification of animals in the H.4.,
for we shall find none. Nevertheless, in some parts
of Aristotle's zoological works, as well as in thf: non-
zoological works, we find statements about division
and classification. It is perhaps unnecessary here: to
discuss fully what Aristotle says in his non-zoological
works, though the outlines will be relevant. The_pu.)-
cedure as stated in the Organon and Melaphysics is
this : the highest genus is divided by means of d.lf—
ferentiae into subaltern genera, and each of these is
then divided and subdivided, until the ultimate species
is reached. In making these divisions it _isE of course,
important to make sure that the determining charac-
teristics are points of essential and not merely quali-

= It has in fact been claimed that these groups are pre-
Aristotelian (see below, p. li, Rudolf Burckhardt, Das koische
Tiereystem). Indeed, it is obvious that some are as old as

the Greek language. )
ix



ARISTOTLE

tative difference, and the differentise must be taken
in the right order. This method originated in the
Academic method of digiresis, and through the Stoics,
Porphyry and the Greek commentators came down
to Linnaeus and to modern systematics. In some,
though not all, of Aristotle’s logical treatises, dicho-
tomy appears to be accepted; but in the first book
of the Parts of Animals (642 b 10 ) dichotomy is
criticized on the ground that it splits up natural
groups (yévy): eg., the dichotomy land-animals/
water-animals splits up the yévos Birds, The right
procedure would be to divide a group not into two,
and again into two, but into its various natural divi-
sions, Accordingly, in Book I of the Paris of dnimals
we often (though not invariably) find vévos and efos
are practically equivalent to ** genus " and “ species,”
i.e., they are used to distinguish a larger group from
its subdivisions. This practice, however, is hardly
ever followed by Aristotle in the main part of his zoo-
logical works. There are indications of it here and
there, but for the most part he does not appear to
envisage any continuous series of divisions such as
would be required by the principle just described. At
the upper end of the scale we find, as I have already
said, certain “ main groups ” of animals (such as Bird
and Fish), and at the lower end the commonly ac-
cepted and named types (such as dog, eagle, etc.), and
subdivisions of these (what we might now deseribe as
species, varieties, and breeds) ; but normally the
intermediate stages are missing; and it is these
intermediate stages, chiefly, which commentators
bave been concerned to supply, and which they have
supplied with such lack of unanimity. The question
therefore arises, Why, if Aristotle believed in the

X
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value of division of the sort described, is there so
little of it in his zoological works ?

I think there are at least three things which can
usefully be said in reply to this question. The first
is that in the passages of the non-zoological works
referring to * division ” where zoological terms are
introduced (such as weldv, évvdpov, footed,. footless,
two-footed, winged, wingless, and the like), it is clear
that Aristotle’s concern is not primarily or directly
with animals but with logical problems, and the zoo-
logical terms are used as convenient ones for illustra-
tion ; they may well have come to be accepted as
standard for this purpose. In any case, it is obvious
that no full-scale or exhaustive scheme for the division
or classification of animals is being propounded, al-
though, as we noticed in the preceding paragra}?h,
Aristotle sometimes indicates how a particular prin-
ciple of division would work out if followed through.
But not only is the treatment in these passages non-
zoologieal, it is also non-physical, in the sense that
no attempt is made to correlate the characte_nstlcs
mentioned with the physical composition ?f animals ;
or, to put it another way, no attempt_ is made to
diagnose the cause of these characteristics, not even
the “ material ” cause.* When we come to the zoo-
logical works, we are in another atmosphere. At the
beginning of H.4. Aristotle gives a conspectus of the

¢ To say nothing of the * formal " and ** final ” causes.
‘These, and the * efficient ”” cause, are fully dealt with in
P.A. (for which Aristotle’s title is ' The Causes of the Paris
of Animals ) and in G.A4.; and it is mconce:wable that
Aristotle would have been satisfied (as most of his commen-
tators are) with a ** classification ** which confined itself to
the material cause (6 é¢ dvdyxns) and took no account of the
final cause (+d BéArwov).
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ARISTOTLE

sorts of * differences ” exhibited by animals which
will have to be recorded and examined (including, of
course, those used by way of illustration in the non-
zoological treatises), and he then tells us immediately
what the purpose of this examination is : it is (not to
produce a scheme for the  division ”* of animals, but)
to aseertain the couses of the observed characteristics
(491 a 10). This operation does in fact incidentally
provide a means of ** classification ” on the level of
the material cause, if we need one (G.4.732 a,b), but
this is not the primary purpose of the undertaking.
As we shall see, on this level the * cause ” is to be
found in the physical composition of the animals -
this part of the problem, then, is to be dealt with by
referring to the fundamentals of Aristotle’s physics.
Many observed characteristics have something to
tellus about an animal’s physical composition : among
them are its posture (P.4. 686 a 24 ff.), the number of
feet it has (sbid. 686 b 27), its habitat (see Notes,
§§ 89 ff.), its sex (G.4.765 b 7 ff.), its method of re-
production (G.4. 782 b 15 f£.), and so on. But not

all of these are useful as means for making " divi-

sions  (see, e.g., G.4.732 b 27); in any case, they are
all symptoms ; and the *“ cause ” is to be looked for
beyond them, viz,, in the physical composition of the
animal (G.4. ibid. and f.). Some characteristics are
more illuminating and informative than others, and
offer the possibility of obteining a longer and more
significant series of differences—above all, the
methods of reproduction. It is true that Aristotle
does not always find it easy to correlate eonvincingly
all the observed phenomena by reference to the
fundamental physical * cause "—not as easy as we
find it to say that he was foredoomed to failure by

xii
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inadequacy of his theoretical and practical equip-

g::nt. B(llxt hye himself is in no doubt about the
ture of the * cause.” o
naThe second consideration relates to the .Hastona
animalium itself. If we are right in supposing that
the purpose of the treatise is preliminary, viz., to col-
lect together as many records of differentiae as pos-
sible as a basis for discovering the causes of observled
phenomena in animals, then it constitutf':s an.earher
stage of the whole process than classification, to
which it will be a prelude. As Aristotle himself says,
we must find out what the differences are before we
can see what it is we are dealing with and how to
deal with it. It may be that the undertaking of su.ch
a collection was the result of his dissatisfaction w.mt_h
the method of Division, and that th.e' need for it is
adumbrated by his statement at Politics 1290 b 25 ff.
that there can be many different combinations of
the varieties of those parts which are indjspenssab]e' to
animals (e.g., some of the sense-organs, the 'dlgestlve
organs, the mouth, the organs of locomotion), and
that when all these combinations have been deter-
mined we shall have arrived at the various kinds of
animals. We have also his assertion in the first B'ook
of the Parts of Animals (643 b 12 f.) that the various
groups of animals, such as Birds and Fishes, will be
marked off from one another by many differentiae
(not by one differentia), and that this is a rfasult
which can never be achieved by the method of dicho-
mous Division. .

t;O'I‘he third observation relates to the Genefatwn of
Animals. And here we find something which may
reasonably be taken as the final outcome of Ans—
totle's view, already quoted, that groupings must be

xiii




ARISTOTLE

based upon natural divisions. In the G.4. we find
Aristotle working with the same ' main groups " as
he mentions elsewhere ; but he introduces another
basis of grouping, viz., the various methods of repro-
duction. And differences in the methods of repro-
duction are in their turn due to the different degrees
of *‘ perfection " of the animals concerned, as we shall
see later. In the course of this discussion (G.A.
782 b 15 ff.), Aristotle explicitly points out that it is
impossible to divide animals on the basis of an ohvious
anatomical character, in this case the organs of loco-
motion, for there is a great deal of overlapping be-
tween the various groups (yéry). Thus

Not all bipeds are viviparous—birds are oviparous—
nor are they zall oviparous—man is viviparous ;
Not all quadrupeds are oviparous—horse, ox, ete.,
are viviparous—
nor are they all viviparous—lizards, crocodiles,
etc., are oviparous ;
Some footless animals are viviparous—e.g., vipers,
and the Selachia— .
some are oviparous—Fishes, and serpents other
than vipers ;
Many footed animals are oviparous-—the quadru-
peds named sbove, lizards, ete.—
many are viviparous—the quadrupeds named
above, horse, ete. ;
Some footed animals are internally viviparous—
such as man—
Some footless animals are internally viviparous—
such as the whale and the dolphin.
Organs of locomotion, therefore, do not provide a
satisfactory basis for making divisions. A better
basis is that of degrees of ' perfection ” : those
xiv
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animals are viviparous which partake of a purer
“ principle "' ; in other words, no animal is viviparous
unless it respires. Such are those animals which are
* hotter and more fluid in their nature, and are not
earthy ' (G.4. 782 b 32); and the test of natural
heat in an animal is the presence of a lung—a lung
well supplied with bloed. And the more “ perfect ”
an animal is, the more perfect is the state of the off-
spring it produces. Here we have briefly and quite
clearly stated one principle on which Aristotle thinks
it worth while to ™ divide " animals., We could not
ask for any more “ natural > basis than the method
of reproduction : Aristotle’s requirement as stated
above is completely met on that score ; and further-
more, as he himself points out, we can see how fine
and orderly a succession of stages Nature has produced
—a continuous succession (G5 b kal épefijs Ty yéveaw
awodiduo 7 ¢irs, 783 a 34). And what is more,
as will appear later, we can name the reasons for it,
This is a fundamental basis for division, and it cuts
across not only obvious anatomical differences such
as the organs of locomotion, but even across the
division between blooded and bloodless animals,
which, judging from the extensive use which Aris-
totle makes of it, we might otherwise suppose to be
a clear and unimpeachable distinction.

It will be best to consider the scheme first according
to the degrees of perfection attained by the offspring
when they leave the parent, and then to consider the
reasons assigned by Aristotle, and the animals con-
cerned.

Degrees of perfection of the offspring (G.4. 732 a 25 f1.).

1. Vivipare. The young are produced “ perfect,” i.e.,
xv
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they have the same appearance and structure as
the adult, but are smaller in size.

2. Ovovivipara, As in (1), the young animal when it
emerges is " perfect,” but before that a ** perfect ”
egg is produced within the parent. This class
therefore exhibits 2 combination of (1} preceding
and (3) following. (See also 754 a 24.)

8. Ovipara (i}, The product here is not a young
animal but an egg. The egg, however, is ** per-
fect,” in the sense that it does not increase in size
after deposition.

4. Ovipara (ii). The product here is an ** imperfect ”
€gg, u.¢., it has not completed its growth when
laid, but has to do so after emerging from the
parent. However, both here and in (8) the young
when it emerges from the egg is ** perfect.”

5. Larvipara. The product here is not an egg but a
larva, which according to Aristotle is a stage pre-
vious to an egg : the larva develops into an  egg-
like ohject,” and it is not until this has been
formed that the young can emerge from it in a
" perfect "' state.

It is interesting to note that in another passage
(G.4. 758 a 30 ff.) Aristotle extends the domain of
eggs and larvae even to the first of the above-men-
tioned classes. It seems, he says, that in a way all
animals produce a larva to begin with, for the fetation
in its most imperfect state is something of this sort.
In all the Vivipara, and in all the Ovipara which pro-
duce a * perfect ” egg, the fetation in its earliest
stage is still undifferentiated and growing, and this is
precisely what a larva is. And in the internally vivi-
parous animals the fetation, after it has been consti-
tuted, in a way becomes “ egg-like ' : its fluid con-
xvi
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tent becomes enclosed in a fine membrane—like an
egg with the shell taken off. (In other words, it is
rather like the soft—though not *“ imperfect "—egg
produced internally by the Ovovivipara.) ¢

We have here, then, an absolutely clearly defined
scale, the stages of which are determined by the
degree of * perfection ”’ to which the parent is able
to bring the offspring before parting with it. If we
ask what is the “ cause ” of these differences between
the various animals, again Aristotle’s answer is abso-
lutely clear : the cause lies in the physical composi-
tion of the animals concerned, i.e., in their xpioe ?;
and the factors involved here are heat and cold,
fluidity and solidity (or ' carthiness ).

We therefore now pass.on to Aristotle’s character-
ization of these groups on the basis of these four
fundamental constituents. (This should be read in
conjunction with the closely parallel series of pheno-
mena involved in the characterization of animals as
mefd and évvlpa ; see Notes, §§ 30-60.)

Characterization according to hot, cold, solid, fluid (G.A.
732 a 25 ff,, 732 b 28 ff.).

1. The internally viviparous animals are ™ hotter, more
fluid, and not earthy ”; they have a lung well

a At 793 & 25 ff. Aristotle points out that, although all
Insects are bloodless, and although that is why they produce
larvae, we cannot simply equate “ bloodless " and ** larvi-
parous ' : there is ** overlapping " between larviparous
animals and those which produce imperfect eggs (i.c., the
scaly fishes, the Crustacea and the Cephalopods), because the
eges of the latter are larva-like (they grow after deposition)
anﬁ the larvae of the former become egg-like as they develop.
And Crustacea, Cephalopods, and Insects are ** bloodless,”
whereas the scaly fishes are ** blooded.”

b See Notes, §§ 33 . ¢ See Notes, § 15,

xvii
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supplied with blood, and soft. They are thus able
to perform all three stages within themselves, the
first two of which seem to be more or less * tele-
scoped "—at any rate, Aristotle does not reckon
them as distinet stages; but see above, p. xiv.
The animal, owing to its natural heat (and fluidity),
has no trouble about effectively managing these
two preliminary stages.

To this group belong Man, horse, ox, etc., dog, and
all the hairy animals, “ those quadrupeds which
bend their hind legs inwards,” and the Cetacea.
This group therefore includes two-footed, four-
footed, and footless animals, and also cuts across
the land-animals/water-animals division.

2. The ovoviviparous animals, which produce first a
*“ perfect ” egg, and then ** perfect offspring, in-
ternally, are ™ less hot ” (i.e.,  colder "}, though
still they are “ more fluid ”; they are oviparous
because they are cold, they are viviparous because
they are fluid—fluid matter being particularly
conducive to life. Because they are not solid (or
earthy), as is shown by their possessing neither
feathers nor horny scales—both signs of a solid
and earthy constitution—their egps are soft
(though the reason given at 718 b 37 is that they
are cold creatures ; see above); hence the eggs
are produced internally, for safety’s sake.

To this group belong the Sclachian fishes and -

vipers. This division therefore cuts into the group
of Fishes and into the group of Serpents.

8. The first class of Ovipara are, like the internally
viviparous animals, “ hotter ” (as is shown by their
possessing a lung), but they are more solid, and
it is this latter circumstance which reduces them

xviii
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to their oviparous status: they cannot produce
living offspring, but only an egg; gtill, it is a
" perfect ” egg. ‘
To this group belong the Birds, the horny-scaled
animals, and serpents (other than the viper).
This group therefore includes two-footed, four-
footed, and footless animals.
The Ovipara of the second class are colder as well
as being solid ; hence they cannot produce a ™ per-
fect "’ egg. Nevertheless, their solidity enables
them to provide it with a hard covering, which it
needs for protection owing to its imperfect con-
dition.? . )
The sealy fishes come into this group: their scales
are a sign of their earthiness or solidity ; and so
do the Crustacea, which are ' earthy ”'. Cephalo-
pods too produce ** imperfect ” eggs, though they
protect them not with a hard covering, but by
means of a sticky substance which they exude over
them, similar to the texture of their own bodies.
This group therefore not only cuts across the
footed/footless division, but also across the blooded/
bloodless division.
5. The Larvipara are the coldest of all, and therefore
produce something even more imperfect than an
egg, viz, a larva, This is true of some Ingects :

4 The reason given at @.4. 751 & 26 for the * imperfect
state of fishes’ egggs is that the group of fishes is prolific, and
it is impossible for a very large number of eggs to attain perl-
fection inside the parent ; there just is not room. AL 755 t?l 3
the reason why they are prolific is that the majority crfd tcla.llr
eges get destroyed, and Nature endeavours to make good the
loss by sheer weight of numbers. _Anstotle”notes one excep-
tion among the fishes : the * ﬁshmg—fro% (Lophius g;;caﬂ
torius), wrongly included by him ameng the Seclachian fishes,
lays a ** perfect ' egg externally (754 a 26, 755 a 9). )

xix
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they copulate, produce a larva, which develops
into an ” egg,” and a creature of the same kind as
1ts parents is produced from it. But it is not true
of all Insects ; see (6) following, '

Examples are : locusts, cicadas, spiders, wasps, ants.
Although all Insects arise from larvae, not all
larvae arise from the copulation of parent insects :
some arise spontaneocusly out of putrefying matter,
Insects which result from such larvae may eopulate
and generate, but the larvae they produce (konides)
are asexual, and generate nothing further.
Examples are : fleas, lice, fiies, bugs.

Some Insects, however, which arise from spontane-
ously-produced larvae do not even copulate. Ex-
amples are : gnats, and other such Insects, In-
sects, therefore, are divided into two (or perhaps
three) classes.

o,

Here Aristotle inserts an important warning (G.4.
758 b 10). Some larvae are hard ; this must not lead
us to mistake them for eggs. It would be wrong to
suppose that eggs are hard and larvae soft, or that
whatever is round in shape is an egg, or that larvae
move about and eggs do not. The difference between
a larva and an egg is that in the larva the young
creature is formed out of the whole of the contents
and not out of part of them (* the pupa feeds upon
itself ), whereas in the egg the young creature is
formed from part of the contents, the remainder
serving as nourishment for it (“ the embryo feeds on
the yolk ). The same difference is pointed out at
732 a 20 ff., and at H.4, 489 b 6 ff.

All larvae, whether spontaneously produced or
not, follow the same sequence of stages : (1) larva,
(2) pupa, (3) imago,

xx
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7. The Testacea seem to stand at an even lower level
than the Insects. Compared with animals, they
resemble plants; compared with plants, they re-
semble animals, None of them copulates, except
the snail, and it has not been established that
snails are in fact produced by means of copulation
(762 a 83). Some Testacea arise from a spontane-
ous composition, as some Insects do. Some, such
as the whelks and the purpura, produce “ honey-
combs,” or a quasi-seminal fluid, similar in sub-
stance to that from which they were constituted
to begin with, which gives rise to * sideshoots
(Aristotle compares young mussels with the side-
shoots of onions), though these kinds often arise
spontaneously too (761 a 14 ff.) ; elsewhere (763 a
26) he says that all the Testacea arise spontane-
ously. The growth of Testacea is similar to that
of larvae (763 a 9).

The Testacea thus fall into two divisions (or three,
if ‘ honeycombing ' is substantially different
from * sideshooting ™).

It should be noted that when spontaneous genera-
tion is said to take place out of putrefying matter
(and this must apply to Insects as well as to Testacea),
what is meant is that the putrefaction is what remains
over after the process has occurred, the process itself
being one of concoction, and coneoction of course is
effected by heat, in this case by the * soul-heat”
present in the preuma, preuma being present in water
(where some spontaneously-generated animals origi-
nate), and water being present in earth (where others
originate) (762 a 10 ff.).

1t is also interesting to note that a spontaneously-
generated animal’s position on the scale of *“ honour ”

xxi
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(TepudTepov ete.) depends on the situation where it is
produced and the physical substances available (762
a 24 1)

Meyer (pp. 97-100; see also p. 459) rejects the
view that Aristotle intended to put forward methods
of reproduction as a satisfactory basis for division—a
view which had been favoured earlier by Tiedermann
and by Ehrenberg —on the grounds (@) that it splits
up a kindred group such as Fishes, or Insects ; "and
(b) that Aristotle’s observation (at G.4. 758 a; see
above, p. xiv) that in a way all embryos, even those
of Vivipara, begin as a kind of larva and pass through
the egg stage, and that the larvae of Larvipara also
pass through the egp stage, deprives such a method
of any real precision. In making this rejection Meyer
seems to me to overlook two important considera-
tions, (1) This is the only method of division which
can give a confinuous series of stages : an advantage
which is pointed out by Aristotle himself (G.4.738 a
34 ff.), though I cannot find that his remark to this
cffect is quoted by Meyer in this connexion. In fact,
it is just before he makes this remark that Aristotle
mentions that Larvipara and imperfect-egg-produc-
ing Ovipara “ overlap ”: the larvae of the former

become egglike as. they develop, the eggs of the

latter are larva-like in that they grow after deposi-
tion. At P.4. 681 a 12 Aristotle points out that

Nature passes in a continuous gradation (preraBaives -

suvexds) from lifeless things to animals, and on the

@ Priedrich Tiedemann, Zoologie, vol, i, 1808 ; Christian
Gottfried Ehrenberg, Uber die ormbestdndigheit und den
Entwicklungskreis 5&1‘ organischen Formen, 1852, Tiede-
mann (1781-1861) was professor of anatomy and zoology at
Heidelberg ; Ehrenberg (1795-1876) was a’ zoologist, geo-
logist and botanist. :

xxii
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way there are living things which are not actually
apimals ; the result is that the one set is so c.lose to
the other that the difference between them is very
small indeed, and in some cases it is not clear whether
some particular creature (e.g., Ascidians) should be
put with the animals or the plants. ~Actually, the
test is whether they have any kind of alefyois; or,
to express it in another way, whet{)er they ha.v.e
any fleshy part, which is the seat of'awﬂ?;a'ns ; but it
is not always easy to determine this. Furthermore
(2), as I have already shown, the methods of reproduc-
tion are by Aristotle correlated, by means of the de-
grees of *’ perfection ” of the various animals, with
degrees of heat and cold. None of the methods of
grouping based on other criteria—'certa{nly not the
popular method of grouping into Birds, Fishes, ete.——
gives the possibility of so complete a scheme ; and the
fact that it is based upon difference of degrees of heat
and cold means that Aristotle has a unified frame of
reference, under which can be brought various sorts
of differences, including even the physical differences
between the sexes (G.4. 765 b 15 ff.).

In attempting to find a satisfactory approach to
the problem of classification, we must not be dqﬂected
even by what appear to be Aristotle’s own views as
expressed in some parts of his works, e.g., the impor-
tance of not splitting up a kindred group such as
Fishes (P.4. 642 b 15), which has already been men-
tioned. For even this group, as Arist(?tle is frequently
obliged to peint out, is one which includes the Se-
lachia, creatures which differ in some notable respects
froro most fishes ; and although (P.d. 643 b 10) popu-
lar usage has on the whele been right in recognizing
and naming the general group Fishes, and although
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it is often convenient to use such a group, there is
nothing sacrosanct about it; and we must be pre-
pared to go down until we find what is, in Aristotle’s
scheme of things, the fundamental and most ‘‘natural”
basis for division. The question we must ask is,
What, after an animal’s *‘ form,” is the most impor-
tant thing that determines its character ? And once
we have asked and answered this question, there will
be no doubt whatever about how to classify animals
as ' higher " and “ lower ” (or, as Aristotle would
say, as more and less ' honourable ). Of course,
various factors come into play ; but throughout it is
Nature, the servant of ** form,” using her instrument
oropduror myetpa,® itself a pre-eminent and extra-
ordinary kind.of fepudv, and ably assisted by the
ordinary “ hot substance " (which Aristotle tells us
is—as “ cold substance " also is—poidtic (Meteor. 1V,
890 b 2 f.) and able to fashion the ** uniform parts ”
such as flesh, bone, sinews, ete.)-—it is Nature which
is working upon the passive stuffs, and particularly
upon ““ the fluid,” which is most conducive to life
({wrikdv, G.4. 738 a 11 ; cf. {wrikdrepoy Tob Lypod,
761 a 27). To some extent, Nature is hampered as
well as helped by the materials she has to work with
and to work upon ; indeed, it is a common occurrence
for “* residues " to be produced ; and though many
of these can be made use of by Nature, some have to

be rejected by the organism as useless. Sometimes

the “ movements ” proper to “ form ” cannot gain
full control, and a deformity or a monstrosity is pro-
duced (even the female is, according to Aristotle,
a sort of deformity, characterized by deficiency of

¢ It is not possible here to discuss this important subject,
Yor « full account, see @.4. {Loeb ed.), Appendix B.
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heat) ; and it is when we get sufficient heat acting
upon satisfactory fluid matter, when both are in the
right proportion (see G.4. 743 228,767 a 15,7722
7 ff.) that the highest perfection is attained : this
is reflected in the high degree of perfection attai'net’:l’
at birth by the young of the ' hotter and more fluid
animals. : B
In tracing back the differences in degrees of per-
feetion,” as well as differences of sex, to * the hot,
Aristotle is basing his explanation on one of the most
fundamental physical substances recognized by him @;

@ It is not until the very end of his article * Remarques sur
la classification des animaux chez Aristote ™ in dutour d’.Aris-
tote, 1955, p. 304, that P. Louis mentions j;he method of
division according to modes of reproduction, based on
natural heat, and he seems wholly unaware of the parameunt
importance of this criterion. The same failure is apparent in
L. Robin’s account of Aristotle’s biology (Arisiote, Paris,
1944, pp. 179-181, where in addition he makes the mistake
of saying that according to Aristotle the octopus was spon-
taneously generated, and misspells both paidkie and paaxs-
erpaxa). The same failure is to be seen also in Dr. G E. I?
Lloyd's useful article, ** The development of Aristotle’s
theory of the classification of animals ** (Phronesis, 6 (1961),
pp. 59 ff.), for although he recognizes that the division accord-
ing to degrees of ** perfection ** and methods of reproduction
in (. 4. is based on the same criterion of natural heat as the
(earlier) * stratification " according to posture and number
of locomotive organs in P.4., (686 a 26 ff.), he does not
recognize the overriding significance of the lc‘:rxteru’),n, and
indeed strangely describes its use in @.4. as " new. T_hls
results from his assumption that Aristotle is precccupied
with finding a satisfactory anatomical criterion for classifica-
tlon—and indeed one such criterion only—and is trying one
after another. Dr. Lloyd’s attention is thus so far diverted
from the “ cause ™ to the symptom that he supposes Aris-
totle's citation of another set of symptoms in G4, implies that
he has * rejected " the set which he cited in P.d4. (though
Aristotle did not offer it 23 & unique scheme of classification,
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and it is when the * movements” proper to the
“form " concerned, superimposed upon and using
the “ movements " proper to “ hot substance,” can
satisfactorily control the * movements ™ proper to
“ fluid substance,” that we get the most  perfect ”
animal.

Anyane who has followed Aristotle’s theory to this
point, where he brings the material cause into con-
Junction with the other causes, can have little doubt
what he considers to be the fundamental source of
“difference ” between animals. His view becomes
even more explicit when we find him using the same
basic principle of * movements ” in his discussion of
heredity ; and here there is much that is pertinent
to our subject. In his discussion of heredity (G.4.
767 a 36 f.) Aristotle is speaking of human beings,
but it is obvious that the principle involved is not to
be confined to them. Whenever, he says, the off-
spring fails to resemble its parents, we really have a
sort of monstrosity, for then “ Nature has in a way
strayed éx tob yévovs.,” The first beginning of this
“ straying "’ is seen when a female offspring is pro-
duced instead of a male (although Aristotle recog-
nizes that the production of females is ' necessary ™
for Nature). If the seminal vesidue of the female
parent is well concocted (i.e., has been properly acted
upon by ““ the hot ™), then the " movements " sup-
plied to it by the male parent will fashion it after the

or even as one at all). The meaning of the symptoms neldy
and &wdpor, and the important discussion of their interpreta-
tion at H. 4. VIIL 2 is not dealt with at all by Dr. Lloyd (he
mentions the H.A. passage only in a footnote en passent),
nor is the relevant discussion in De Respirations, although in
these too the same criterion is involved. See Notes, §§ 29 ff.,
and ¢f. Introd. pp. xv ff,
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male's own shape, i.e., will produce a male oﬂ'spring;:
We should note, however, that the * movement
which the male possesses and supplies is not a simple
one. It contains (&) the “ movements ™ proper to
him as an individual ; () those proper to him as a
male ; (c) those proper to him as a human being ;
and (d) those proper to him as an anir‘nal. Further,
under (@) we must allow also for other * movements
which are present not actuelly but polentially on}y,
viz., those of previous generations ; and here are in-
volved both those of the father’s and those of the
mother’s side. In this contest, as it were, of * move-
ments,” unless all goes with perfect success and a
male offspring resembling its father is engendered,
there are two main possibilities of shortcoming : the
movements may either (1) “ depart from type,” i.e.,
change over to the opposite sex; or (2) they may
““ relapse  into those of some earlier ancestor. All
this is worked out in great detail by Aristotle ; and
it is applied by him not merely to the physique of the
offspring as a whole, but even to its various parts
(768 b 1 ff.). Ifthe * relapsing *' proceeds far enough,
the offspring engendered bears no resemblance to
any of its family or kindred, but is just a I_mman
being : there is no family «af’ ékacrov about it, but
only the xa@éiov. Still further * relapsing " results
in the offspring no longer having the appearance of a
human being at all, but merely that of an animal
(¢Gov) ; and this is what we call 2 monstrosity. In-
deed, two modes of shortcoming are concerned here :
the ““ movements ”’ from the male “ relapse,” and
the material provided by the female does not get
“mastered "’ ; we then have left 7 xaféAov pariora,
just 73 fpov.”
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The imperfection of monstrosities may also be due
to more obvious causes, for instance, in the case of
animals which are prolific, such as sheep and goats,
but especially in fissipede animals such as the dog
(most puppies are born blind), the wolf and the mouse
(770 a 35 ff., 771 a 22 f) ; but the terminology of
the explanation is identical : there are so many
young being produced simultaneously that they
hamper the “ movements which effect generation ”
(ros kunjoes Tas yevvyricds). Elsewhere further ex-
amples are given (774 b 5 ff.) of prolific Vivipara
which produce imperfect young, and also of prolific
birds, whose young are born blind, though in this
case Aristotle does not explicitly mention the * move-
ments.”

It is obvious that Aristotle’s discussion of heredity
does not help a great deal towards working out a
taxonomic system. The example chosen by Aris-
totle, viz., Man, is one which, as we have seen, is not
included in any of the “ main groups ” which he
mentions elsewhere ; and here, therefore, naturally,
we find no intermediate stage between “ man ” and
* animal.” When the movements “ relapse " they
pass from ““ human being " to “ merely animal.” We
might perhaps wish that Aristotle had chosen *“ horse ™

as his example, and then we should have seen what

stages he inserted between “ horse ” and ** animal ”
—whether he would have put in * lophouron,” or
more stages of that sort, or stages of a different sort
altogether——or none. But since aioctioe {Gov dpirras,
at which end ought we to begin ! Would not a mon-
strosity, which could be deseribed as " merely an
animal,” be at the bottom of the scale ? And is not
a creature such as an Ascidian (which is only just, or
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not quite, an animal) also at the bottom of the scale P
Or are they at the bottom of different scales? We
may be reminded of Empedocles” ** whole-natured,”
undifferentiated forms, which appear at two different
stages in the cycle. Nevertheless, the discussion on
heredity gives us a very valuable insight into Aris-
totle’s way of thinking, and it seems to suggest that
anything of the nature of dichotomy, or any similar
taxonomic scheme, is foreign to his maturest attitude.

Another striking feature which is to be noticed in
the discussion on heredity is that it leaps over without
any difficulty the supposed barrier between the ifima
species and the individual member of it : this is some-
thing that taxonomy cannot do: even the sexes of
an infime species cannot be dealt with by it. But
Aristotle’s theory of “ movements ™ passes confinu-
ously right through from ** animal " to ™ individual ™ ;
and must we not here recognize that in this respect
it is in full accord with his well-known attitude to-
wards the 748¢ =i, which is the most fully actual of all
otoriar P (Cf. G.A. 767 b 86.)

I am inclined to think that if we take into account
Aristotle’s close association of proper ‘‘ movements ”
with every * form,” and his frequent comparisons of
Nature to craftsmen of various kinds, we may get a
truer view of his attitude towards the classification
of animals. The activities of Nature are of course
not in all respects parallel to those of an artist or a
oraftsman, but in one important respect they are
identical, in that 7d o8 vexa is paramount ; and this
jmplies the actualizing, in matter, of the " form " by
means of the ‘ movements *’ appropriate to it. There
is, it would seem, no obvious reason why we should
try to arrange the objects made, e.g., by the carpenter
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in any taxonomic scheme : what, for instance, would
be the relation of a table to a chair or to a cupboard ?
No doubt, as we have seen, Aristotle recognizes a
definite scale maturae; but the rungs of this ladder
are not the stages of a taxonomic scheme, and there
is no evidence that Aristotle felt they should be.
Once we have reached the rung of externally vivi-
parous animals, there is nothing to choose between
man, quadrupeds, and Cetacea on that particular
score (just as there is nothing to choose between
table, chair, and cupboard) ; and although man no
doubt is Tipudrepor because his “ form ' includes
“ rational soul,” there appears to be no criterion
which would justify usin putting quadrupeds “higher”
than Cetacea or vice versa, or horses above elephants.
All we can say is that the body given to this or that
animal is the body which its * form " requires : man
has hands because he is the most intelligent animal
(P.4. 687 a 9) ; in other words, the * form " Man in-
volves the ability fo perform certain actions for which
a body with hands is required. Why there are
" forms ”’ of inferior animals at all (if such we may
call them) is a question Aristotle does not explicitly
raise, though he remarks that all the other animals
exist for the sake of man (Pol. 1256 b 16 ff.); he is
not normally interested in such a problem. It may
be that he thought of them (or some of them) as in-
dispensable adjuncts to human life, just as slaves
were : in that sense they would be “‘ part of the
nature of things.” What interests him is to trace
and to record how the of évexa is attained in each
kind of animal, and to point out how regularly Nature
succeeds in embodying the various “ forms " in
matter in successive generations ; and no doubt each

XXX

HISTORIA ANIMALIUM

kind of animal, however * lowly,” has its part to

lay in ensuring that yéveois is continually going on
(G. & C. 336 b 34), in other words, that the sublunary

art of the cosmos comes as near as it can to the
individual eternity exhibited by the things of the
upper cosmos. The kind, though not the individual,
is eternal. And although Aristotle tells us (G. & C.
336 b 80) why there cannot be individual eternity in
the sublunary world, he does not offer to explain why,
if epifuxa are better than dyvya (G.4.731 b 29), there
are any dvxo at all. Perhaps his answer would be
on similar lines to the suggestion I made just now :
that dfvxa are indispensable: they provide the
material for the bodies of éufvya. We may note that
here again Aristotle’s principle of * movements ™ is
able to leap over a barrier—the barrier between living
and lifeless things, for what distinguishes lifeless mat-
ter from living is not that the former is destitute of
“ movements.,” Just as it is the " movements”
proper to the  form " Dog which maintain the canine
body as such {G.4. 737 a 18, etc.) and distinguish it
from other living bodies such as elephant, so it is the

““ movements ” proper to the ‘‘ form " hot which

make hot substance what it is and distinguish it from .
other kinds of substance,

The question why there are dyvye may then be
partly answered in the way I suggested; but in
another way it is comparable to the question (which
arises directly out of Aristotle’s own remarks), Why
is it that as we go down the scale naturae we see a
progressive weakening of the * movements "’ proper
to * form * (until ultimately—in lifeless matter—the
* form "’ is no longer soul at all), e.g., in those insects
where the natural ““ movements ” are so weak that
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the female has to insert part of itself into the male in
order to ensure generation (G.4. 730 b 25 ff.), and in
plants where the male and female are permanently
united, presumably because otherwise the * move-
ments ” would be too weak to effect generation at
all ? '

I think another part of the answer to this question
may be that somehow distance is the reason : this is
a factor which Aristotle cites more than once as
having considerable importance. The reason why
the things of the sublunary world cannot have indi-
vidual eternity (i.e., “ being " in the full sense of
that word) is that they are too far away from the
dpx?} (which is here, no doubt, the Unmoved Mover ;
G. & C. 336 b 30). The reason why the eyes of the
embryo are so late in being formed is that a very

strong movement is needed to move parts which are -

so far away from the dpxs (in this context, the heart)
and so much subjected to cold (G.4. 744 b 3 ff)). And
at G.4. 761 a 20-b 16, Aristotle presents us with a
general correlation of three divisions of living things
and three scenes of habitat :

Land-animals {me{¢), which live in the air,
Testacea, which live in the water,
FPlants, which live in the earth.

It will be noted that the further any habitat is from
the circumference of the cosmos, the less * perfect ”
are the creatures which inhabit it : the most ** per-
fect 7’ oreatuves are those which breathe (G.4. 732 b
28 f£): they are also by their nature “ hotter and
more fluid and not earthy ”; and Testacea differ
from Plants in proportion as water (where most of
them live) and fluid matter are better able to support
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life ({wricdrepa) than earth and solid matter (G.4.
761 a 27). That distance is an important factor in
this connexieon is shown by Aristotle’s concluding re-

© mark (761 b 15) : * the more and less and the negrer

and further make a surprisingly great difference.” [t
is true that Aristotle finds himself in a difficulty when
it comes to trying to fit fire into the scheme of habi-
tats ; but that need not concern us here.®
Nevertheless, I do not think that Aristotle would
have claimed even for a scheme of classification
according to methods of generation {i.e., according to
degrees of ** perfection,” or of ** heat,” or of strength
of “ movements,” whichever way we choose of ex-
pressing it), even though it is based on the most
fundamental prineiples of his physics, that it can be
made wholly tidy. Just as he is prepared, where the
observed phenomena appear to demand it, to allow
an anomaly—e.g., the ' divine ” fifth element in
physics, ‘ rational soul” functioning through no
bodily organ, the * unmoved mover ” which is pure
form, matter moving itself with the movements which
pormally form would have to supply (in spontaneous
generation ; though even here it is ** heat ” which is
responsible 1 xivyris kai Oeppdrys, G.4. 743 a 35), all
of which are odd and do not fit into an otherwise tidy
and self-consistent pattern—so he is prepared to
accept bees as an anomaly : their method of repro-
duction is not fully understood, but it is certainly odd
(repirady, G.4.760 a 5, 761 a 4}, and this is in keeping
with the obvious fact that they possess some * divine
ingredient. But how, we may ask, can an msect be
capable of possessing any such thing ?* Perhaps, after

8 See Notes, § 59.
b See, however, Notes, § 34,
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all, this is not a much more difficult guestion than if
we were to ask, How can the highest activity of
which a human being is capable be a * divine ” rather
than a distinctively human one (¢ doov évdéxerar
afavarife) ?

As Aristotle remarks (G.4. 769 b 3) at the end of
his discussion of heredity, it is not easy, by stating
one single mode of cause, to explain the causes of all
the instances of resemblance and lack of it; and I
do not see why he should have held a substantially
different opinion about the classification of animals.

Tre MaNuscrIPTS

 The onief T manuscripts on which the text of H.4. is based

*+ were thoroughly investigated by Dittmeyer in pre-
paration for his edition of 1907, and the information
given below is almost wholly derived from his account.
Only the more important mss. are mentioned here.
Those most frequently cited by him and by Bekker
are C8, A3, P, and D2, and E2 for parts of Books VI
and VIII and Book IX. The mss. are discussed also
by G. Rudberg, Textstudien sur Tiergeschichie des Aris-
totles, Uppsala, 1908.

Dittmeyer distinguishes two main groups of manu-

“seripts, of which the first, which is the better, con-
tains the following : A®, C3, and their copies (in-
cluding cod. Rhen., which he says is copied from A8),
The second group contains P, D2, F&, m, Ambrosi-
anus, ete.

I have added at the end of each notice the serial
number of the Ms. in Wartelle (André Wartelle, In-
ventaire des manuscrils grecs d Aristote, Paris, 1968).
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Laurentianus LXXXVII. 4. 14th century.
Written by Joanicius. Contains Books I-IX
in the following order (which is the order
normally found in the mss.): I-VI, VIII, IX,
VII. Coliated by Bandini against Du Val's
1619 edition for Camus ; this was apparently
the first time it had been used for establish-
ing the text. Collated also by Bekker and
Dittmeyer. [588)

Marcianus gr. Z 208. Formerly the property
of Cardinal Bessarion (d. 1472). 12th or 13th
century, Contains Books I-IX. Four later
hands of correctors or annotators are recog-
nizable. This Ms. and C* were probably
copied from one and the same original, C2
being a somewhat more careful copy. Some
parts of it were used by Camus. Collated
by Bekker and Dittmeyer. {2109}

Parisinus supp. gr. 212. 15th-16th century.
Agrees closely with the first hand of A2, It
was at one time owned by Beatus Rhenanus
(1485-1547), a German scholar, whence its
name Codex Rhenani. It wasused by Sehnei-
der, but, it has little of its own to contribute,
[1582]

Vaticanus gr. 1889, 14th-15th century.
Contains H.4. Books I-IX and several other
zoological and physical works of Aristotle,
The collation by Foggini against Sylburg’s
edition was used by Camus. Also collated
by Bekker, and the first Book and other
passages by Dittmeyer. [1782]

Vaticanus gr, 262. 14th century. The only
ancient ms, which contains Book X. It has
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some good readings not found in C& or As,
Collated by Bekker and Dittmeyer. [1709]
Parisinus gr. 1921. 14th century. From the
same source as P. Used by Camus. [1407]
Ambrosianus 46 (I. 56 sup.) 15th century.
Includes Book X in a later hand. A collation
by Branca was used by Camus. {948]
Vaticanus gr. 506. A late ms., from the same
source as P, according to Dittmeyer, though
Wartelle's Inventaire dates it 13th century.
Partly collated by Bekker. [1745]

In conjunction with this list should be noted
Michael Scot’s Latin version, made in the
early thirteenth century from an Arabic ver-
sion, very probably from that of Ibn al-Batriq,
which was itself made in the early ninth
century (see p. xli}, Ibn al-Batrig’s Greek
manuscript was therefore at least three cen-
turies older than our earliest existing Greek
manuscript (A#%). In disputed passages it is
often possible to infer with absolute certainty
from Seot’s version the reading of the Greek
ms. which Ibn al-Batriq had in front of him
(examples in the present volume are at
491 b 14 and 26, 406 b 15, 507 a 18, 508 b 12,
512 b 10, 518 a 22), and at 520 b 4 Scot’s
rendering preserves an obviously correct
reading (wiov) which is not found in any
existing Greek ms. At 487 b 5 ff,, a passage
which is undoubtedly corrupt, Scot’s version
suggests 2 means of restoring the text, which
I have endeavoured to make use of. The
symbol = can therefore represent an older
and better Greek text than any now directly
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available to us,® and it is much to be wished
that a full collation of the text of H.A4. with
the Arabio version could be made,

The wms. Laurentianus LXXXVIL 1 {Wartelle 580],
of the fifteenth century, is of interest in that it
contains the nine Books, apparently transcribed from
D#, but in the order established by Gaza, viz., I-1X as
in most printed texts (see next paragraph).

The order of the Books as given in most printed orger of
editions of the H.A. is not that of the Greek manu- the Books.

geripts, in which the Book now numbered seventh
comes after that now numbered ninth. The removal
of this Book to its present place is due to Theodore
Gaza, whose translation of the first nine Books was
published in 1476, and the transference was adopted
by the Greek editio princeps of Aldus in 1497, since
when it has been followed in almost all printed
editions. Gaza’s reason for making the change was
this. At 589 a 6, early in Book V, Aristotle remarks
that whereas in treating of the parts of animals he
began with Man, in treating of reproduction he will
leave Man until the end (or until the last), because
the subject is a most troublesome one to deal with
(viv 88 wepl Tovrov Tedevraiov AekTéov, B TO wAelrTyY
ixew wpayparelar), This remark, thought Gaza, was

¢ My experience of Michael Scot's translation is inde-
endently confirmed by G. Rudberg, “ Die Tiergeschichte
Ees Michael Scotus,” Eranos, 9 (1909}, Fp. 92 ff., who, after
an examination of Book I of H.4., concludes that the Greek
ms. used by the Arabic translator was written in uncials,
earlier than a.p. 800 ; that its text was good, and antedated
many of the variants found in our present Greek mss. ;3 and
that it contained scholia, some of which have persisted into
Michael’s translation, and in some cases have displaced the

original text.
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wrongly taken by Apellicon, the owner of Aristotle’s
manuscripts in the first century B.c., to mean that
the subject would be deferred to the end of the
whole treatise ; whereas what Aristotle really meant
was that it would come at the end of the section on
reproduction, i.e., after Books V and VI ; so that is
where Gaza placed it. Since it has followed Book VI
in all printed editions (except that of Aubert and
Wimmer) including the Berlin edition, by the pages
of which Aristotle’s works are cited, it seems most
convenient to allow it to remain there, and not to
restore it to the place it occupies in the manuscripts,

Printep EpITIONS

The following list is not exhaustive, but it includes
the most important editions of H.4.

1. The Aldine edition. Editio princeps.
contained in vol. ii, Venice, 1407.

2. Aristotelis Opera de Animalibus. One volume,
Per haecredes Juntae, Florence, 1527. * Omnia
ex exemplaribus N, Leonici Thomaei diligenter
cmendata.”

3. Edited by Simon Grynaeus. Part of the Collected
works. Basel, 1581, Reissued 1539 and 1550.

4. Edited by J. B. Camotius (Giovanni Battista Ca~
mozzi). Part of the Collected works of Aristotle
and Theophrastus. H.4. is contained in vol. iii,
Venice, 1553,

5. Edited by Friedrich Sylhurg. Part of the Col-
lected works. Frankfurt, 1587. Based on the
Basel edition ; shows influence of the 1527 Jun-
tine edition and of Camotius, and of Gaza's trans-
lation. '
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10.

11,

. Edited by Isaac Casaubon,

. Edited by Julius Caesar Scaliger.

. Edited by Guillaume Du Val.
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Part of the two-
volume edition of the Collected works, Lyons,
1590. Reissued Geneva, 1605. The Greek text
is that of Sylburg. Contains Gaza's translation of
Books I-IX and J. C. Scaliger's of Baok X (see
Translations, p. xlii).

. Edited by Julius Pacius. Part of a two-volume

edition of the Collected works. Lyons, 1597. Re-
issued Geneva, 1607. The Greek text is that of
Casaubon. Includes Gaza's transiation of Bks. I-
IX and Sealiger’s of Bk. X.

Historia de
Animalibus, Toulouse, 1619 (i.e., 61 years after
Sealiger's death ; brought out by Philippe Jacques
de Moussac). Contains Books I-X, a commentary,
and a new Latin translation by Scaliger.

Part of a two-
volume edition of the Collected works. Paris,
1619. Contains Casaubon’s Greek text, incorpor-
sting proposals by Turnebus and Pacius, and a
Latin translation. Reissued 1629, 1638, 1630,
1654, 1690,

Edited by Armand-Gaston Camus. Histoire des
Animanx d’Aristote. Two volumes, Paris, 1783.
With & French translation. Omits Book X. Re-
cords readings of Bernard Canisianus in a copy
of the 1527 Juntine edition, deriving mainly from
the mss. C* and A2, Camus takes account of the
Latin versions of Michael Seot and William of
Moerbeke. This edition marks the beginning of
the modern era of criticisin and interpretation.
Edited by Johann Gottlob Schneider. De ani-
malibus historiae libri X. Four volumes, Leipzig,
1811. Dedicated to Cuvier. Vol. i contains J. C.
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Scaliger's translation of Books I-IX, revised by
Schneider ; the translation of Book X (which is
 manifestly spurious ") is given in Albertus Mag-
nus’ ‘‘ version,”” which in fact is a commentary-
expansion of Michael Scot’s translation ; vol. ii
contains the Greek text. Vols. iii and iv contain
the commentary and the  curae posteriores " on
Books I-X. Schneider’s revision of Scaliger’s
translation of Books I-IX is printed in the Berlin
edition of 1831.

12. Edited by August Immanuel Bekker. Part of the

Collected works. H.A4. is contained in vol. i, pp.
486-638, including Book X. Berlin, 1831. Refer-
ences to the works of Aristotle are now given by
the pages, columns, and lines of this edition. (An
octavo edition of H.4. was published, Berlin,
1829.)

18. Edited by Carolus Hermannus Weise. One-

volume edition of Aristotle’s works. Leipzig,
1848. The text of H. A, is taken from Schneider ¢
no apparatus crificus,

14. Edited by Ulco Cats Bussemaker. Part of the

15.

Collected works. A. F, Didot, Paris, 1854, With
a Latin translation, H.4. is contained in vol.
iii. The text is fundamentally Bekker's, but
introduces some better readings and occasional
conjectures.

Edited by Nicolaos S. Piccoles.® ’Apwrrorédovs
mepl oy iotopias Pufrin €, éf ols rail déxartov
4 véfor. Firmin Didot fréves, fils et cie, Paris,
1863, Vol. i contains the Greek text of Books I-
X, of which the tenth is ** spurious.” The second

2 This is his own spelling of his name when he writes it in

Roman letters,
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volume was never published. The text is sub-
stantially Bekker’s, but P. makes many interest-
ing suggestions for emendation. His edition
marks a considerable advance in the criticism of
the text.

16. Edited by Hermann Rudolf Anbert and Christian
Friedrich Heinrich Wimmer. Aristotles Thier-
kunde. Two volumes, Leipzig, 1866. With in-
troduction, apparatus criticus, German translation,
and commentary, etc. {but no apparatus, trans-
lation, or commentary for Book X).

17. Edited by Leonardus Dittmeyer. One volume,
Teubner, Leipzig, 1907. Greek text of Books
I-X, with introduction and appaerafus criticus.
Dittmeyer made a fresh collation of the whole of
the mss. C8, A% and D#, and of parts of other mss,,
and also offers a considerable number of sugges-
tions for emending the text.

The stages in the history of H.4. scholarship may

be roughly summarized as follows :

(1) The editio princeps, which formed the essential
basis of the text until

(2) Camus’ edition of 1788. Camus obtained colla-
tions of several Mss. (see p. xxxiii), and took
account of the two early Latin translations. His
edition marks the beginning of the modern era
of the study of H.4,

(8) Schneider’s commentary was a remarkable per-
formance, the fruit of 30 years’ work, based on a
wide knowledge of Greek literature and of zoo-
logy. He also took account of the Codex Rhe-
nami, and introduced some improvements into the
text.
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(4) Bekker’s edition soon established itself as the
accepted text, and it was not until Piccolos that
any considerable advance was made in this direc-
tion.

(5) Aubert and Wimmer, the one a zoologist and the
other a classical scholar,® appear not to have made
any further research into the wmss., although they
offer a number of suggested emendations; but
they were the first editors to question the authen-
ticity of further large parts of the treatise other
than Book X. In this they were followed by
Dittmeyer, who acoepted their conclusions, Ditt-
meyer also made fresh collations of some of the
Mss., and himself offers further emendations.

(6) D’Arcy Thompson combined the knowledge of
an expert and original zoologist with the training
of a classical scholar, and his work is an outstand-
ing achievement in both respects. He offers a
number of conjectures for the text, in addition to
generous annotations.

Earry TRANSLATIONS

Early Latin I 6AvE a detailed account in my edition of P.4. (pp.

39 f1.) of the early history of the translation of Aris-
totle’s zoological works,” and it is unnecessary to
repeat it here. A few notes on three early Latin
translators may however be useful.

Michael Scot, who among his other accomplish-

Seot: ments was astrologer to Frederick II, king of Sicily,

@ Aubert (1826-1892) was a teacher of physiology at the
University of Breslau, Wimmer (1803-1868) was head of the
Friedrich-Gymnasium there.

¥ For a full discussion of this subject see 8. D, Wingate,
The Medieval Lotin Versions, London, 1931.
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at his court at Palermo, had begun work at Toledo
before 1217 on his translations of Aristotle. The De
animalibus (a translation of Aristotle’s zoological
works in 19 books, t.e., it includes H.4. X) is one of
his earliest, and was certainly finished before 1217.
This translation was made from the Arabic; and it
is probable that Michael used the Arabic version
made in the early years of the ninth century by the
physician Ibn al-Batriq, who was the leader of the

- school of translators at Bagdad under the Caliphate

of Harun-al-Raschid. There iz in the British Museum
a thirteenth-century ms. (Add. 7511) of an Arabic
translation of the zoological works, and a comparison
of passages in Michael’s translation with this version
shows & close correspondence. The fact that Michael’s
preface to the whole work also corresponds exactly
with the preface in the Arabic Ms. seems to leave no
doubt that this was the Arabic version used by him,
Michael’s translation was the basis of Albertus Mag-
nus’ treatise De antmalibus. The existence of fifteenth-
century manuseripts of Michael’s translation indi-
cates that it was not wholly superseded by the later
translation made direct from the Greek. -

William of Moerbeke, a small town south of Ghent
on the borders of Flanders and Brabant, was born
sbout 1215. He was confessor to Popes Clement IV
and Gregory X, was archbishop of Corinth, and acted

" as Greek secreta?' at the council of Lyons in 1274.

At the request of St. Thomas Aquinas, who was a
pupil of Albertus Magnus, William undertook to make
new translations direct from the Greek. The earliest
dated translation of his, made at Thebes, is that of
the P.A.; the date 1260 occurs in a fifteenth-century
Ms. of it at Florence, and this ms. contains also H. 4.,

xliii
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G.A., and De progressu enimalium. William’s transla-
tion of H.A4, was used by St. Thomas in the Summa
(before 1264). The translationis discussed at length by
G. Rudberg,* who prints the whole of the first Book.

Theodore (Gaza was born at Thessalonica about 1400,
and in 1430 fled as a fugitive from the Turks to Italy.
In 1447 be was professor of Greek at Ferrara, and
in 1450 he was invited to Rome by the pope to make
Latin versions of Aristotle and of other Greek authors,

The most important of his translations, dedicated to

Pope Sixtus 1V, is the De animalibus in 18 books (vis.,
nine of H.4., four of P.4., and five of G.4.). This
translation was printed in Venice in 1476, and more
editions followed before the end of the century. It
was the standard version of the zoological treatises
throughout the Renaissance period and beyond.

Later TranstaTions (wrtnour Texr)

1. Aristotelis liber qui decimus historiarum inscribi-
tur, nunc primum latinus factus a Julio Caesare
Scaligero. Latin translation of Book X only, with
full commentary. Published by his son, Silvanus
Caesar Scaliger, Liyons, 1584.

2. Thomas Taylor. English translation of Books I-
IX, and of the treatise on Physiognomy. ¥rom
Camus’ text. London, 1809, The tenth Book is
“ not sufficiently conformable either to the style
or the doctrine of Aristotle.”

8. Friedrich Strack. German translation of Books I-
IX, with notes and an index of animals. Frankfurt
am Main, 1816. The tenth Book is rejected as
spurious.

IQSBTeo:tstudien zur Tiergeschichie des Aristoteles, Uppsala,

xliv

HISTORIA ANIMALIUM

4. Philipp Hedwig Kiilb. German translation of
Books I-X, with fooinotes. Stuttgart, 1856/7.

5. Richard Cresswell. English translation of Books
1-X, with index of animals. London, 1862. Re-
printed 1897, 1907. From Schneider’s text. C.
includes Book X, although he does not regard it
as genuine,

6. Anton Karsch, German translation of the * Natur-
geschichte der Thiere. Zehn Bicher.” Vol. i,
containing Books I-III, Stuttgart, 1866 ; vol. ii,
containing Books IV and V, Stuttgart, n.d.; vol.

. ili, containing Books VI-VIIT, Stuttgart, n.d. The
work appears not to have been completed.

7. J. Barthélemy-Saint-Hilaire. French translation
of Books I-IX in three volumes, with introduction
and copious notes. Paris, 1883. The tenth Book
is * apocryphe.”

8. D’Arcy Wentworth Thompson. English transla-
tion of Books I-IX, with very full and valuable
notes and suggestions for textual emendation.
Oxford, 1910. Vol. iv of the Oxford translation of
Aristotle. The tenth Book is “‘ spurious beyond
question.”

0. Paul Gohlke. German translation of Books I-X,
(* Tierkunde ” ; sect. VIIL 1 of Die Lekrschrifien),
Paderborn, 1949, 2nd ed. 1957.

10. J. Tricot. French translation of Books I-X, with
introduction and notes, in two volumes. Paris,
1957. Mainly from Dittmeyer’s text. Follows
D’Arey Thompson closely. (See also pp. lv, Ivii.)

STUDENTS oF ARISTOTLE'S ZO0OLOGY

Besipe those who have edited and traumslated the
H.A., numerous scholars, some of them outstanding
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personalities of their times, have contributed to its
elucidation, and in preference to a bare recital of
their names or mention of them in an abbreviated
form in the apporatus, I append here a few notes on
their careers, and on those of the earlier editors.

Nicolaus Leonicus Thomaeus (Niccold Leonico Tomeo),

1456-1531. DBorn at Venice. Professor of philosophy
at Padua (of which he became a citizen) 14851495 and
with brief intervals for the remainder of his life, He
was the first person to lecture there on the Greek text of
Aristotle {1497} ; he was a strong supporter of the new
philosophy. Among his friends were Copernicus, Eras-
mus, Reginald Pole, Cuthbert Tonstall ; among his
pupils, Pietro Bembo. He was a versatile writer. His
ten Dielogi deal with philosophical, moral, and other
subjects ; one is on dice-playing. He published a Latin
translation, with commentary, of Aristotle’'s Parve
naturalia {(Venice, 1522); and his Opuscula {Venice,
1525) contains paraphrases of Aristotle’s De incessu and
De motu animalium, a text of the Mechanica in his own
Latin translation, with commentary, Quaestiones ama-
toriae (these were later translated into French), Quaes-
tiones naturales, and his iranslation of Proclus' com-
mentary on Plato’s Timaeus. The Juntine edition of
Theophrastus, like that of Aristotle’s De enimalibus,
was founded on his work (1527). His D¢ varia historia
Yibri dii., written in his youth, he did not publish until
1531. His tame crane, which he had kept for 40 years,
shortly predeceased him.

Augustinus Niphus (Agostino Nifo), dates uncertain, latter
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part of 15th century and first part of 16th. Professor of
philosophy at Padua (1492-1495), at Naples, Rome,
Bologna, Pisa (1519). A prolific writer, as deputed
by Leo X (Giovanni de’ Medici) to defend the catholic
doctrine of immortality against Pomponazzi ; in conse-
quence he was authorized to call himself by the name of
the Medici. Edited Aristotle’s Physics with Averroes’
commentary, Venice, 1495, Produced numerous com-
mentaries on Atristotle (including Bepositiones in omnes
Aristotelis libros de historia animelium . . . de par-
tibus animalium . ., . ac de generalione animalium,
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Venice, 1546), which were frequently reprinted; the
1654 Paris edition is in 14 volumes.

Julius Caesar Scaliger (Della Scala), 1484-1558, Philologist,

hilosopher, naturalist, and poet. Born at Riva on the
go di Garda ; a kinsman of the emperor Maximilian.
Studied under A, Diirer; fought at the battle of Ra-
venna 1512, Studied medicine and natural history at Bo-
logna and Padua 1514-1519. Spent 42 years in Italy,
then settled at Agen on the Garonne ; became a French
citizen 1528, Denounced Erasmus in an oration pub-
lished 1531, Author of much Latin verse {five volumes
between 1533 and 1547), and of Ds causis linguae Latinae
(1544), the first Latin grammar on seientific principles.
His commentary on Theophrastus’ De causis plantarum
and his edition of Aristotle’s H.4. appeared posthu-
mously 3 so too did his Pogtice (in seven books, 1561) on
%oetic theory. His best-known philosophical work is his
zolericarum epercitationum libri xv. de subtilitate
(1557), dedicated to Cardanus.

Simon Grynaeus, 1493-1541. Son of a Swablan peasant.

Scholar and theologian. Studied at Vienna. Professor
of Greek at Heidelberg 1524, and of Latin alsc 1528,
Discovered the ma. of the first five books of the fifth
decade of Livy, 1527. Left Heldelberg owing to his
religious views 1529, and settled in Basel, where he he-
came professor of Greek. Reorganized the university of
Tibingen ; returned to Basel before 1536. Represen-
ted the Swiss divines at the Worms Conference between
Catholics and Protestants, 1540, He had considerable
influence. His chief works are his Latin versions of
Plutarch, Aristotle, and Chrysostom.

Petrus Victorius {Piero Vettori}, 1499-1585. Student at

Pisa 1514 grofessor of Latin at Florence (later also of
Greek and of moral philosophy) 1588-1885. The great-
est scholar of his day in Italy. Edited with commentaries
Sophocles, Aeschylus, parts of Cicero, Aristotle’s Ethics,
Rhetorio, Poetics, Politics, De partibus enimalium,
Xenophon's Memorabilia, Terence, Sallust, etc., and
produced 38 volumes of Variee lectiones (25 published
in 1533, 13 in 1569). Composer (1564) of the epitaph
for Michelangele’s catafalgue,

Adrianus Turnebus (Adrian Tournebu), 1512-1565. Pro-

fessor of Greek at Paris 1547 director of the Roval
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Press at Paris 1552-1556, where he printed texts of
Greek and Latin authors, including Aeschylus, Sopho-
cles, and Aristotle. Author of commentaries on parts
of Cicero’s works, on Varro De¢ lingue Latine, and on
Book I of Horace’s Odes; translator of Oppian De
venatione, and of some of the minor works of Aristotle,
Theophrastus and Plutarch. The first 24 books of his
Adversaria, containing explanations and emendations
of passages in classical authors, were published in 1564~
1565, the remaining six books in 1573 (Paris), His
Poemata were published in 1580. He was a man of
considerable influence on French literature, and accord-
ing to Montaigne * he knew more, and knew it better,
than any man of his century, or for ages past.”

J. B. Camotius (Giovanni Battista Camozzi), 1515-1581 {or
1591). Taught philosophy at the University of Bologna
(1550) and in Macerata (1555); called to Rome by
Pius TV and tanght Greek there, 1558; a friend of
Cosimo I, Grand Duke of Tuscany. Author of three
books of commentary on Theophrastus’ Metaph. i,
Venice, 1551 ; edited Aristotle, 6 voll.,, Venice, 1551-
1558 ; translated Psellus’ commentary on Aristotle’s
Physics 1554 and Alexander Aphrodisiensis’ commentary
on Aristotle’s Meteorology 1556, ete.

Conradus Gesnerus (Konrad von Gesner), 1516-1565. * To-
tius historiae naturalis parens ac veluti promptuarium ™
{Tournefort), describeg by Cuvier as ‘“ the German
Pliny.” A prolific writer ; best known to his contem-
poraries as a botanist. His Historia animalivm, which
marks the starting-point of modern zoology, was pub-
lished at Ziirich in four volumes (viviparous quadrupeds,
1551 ; oviparous quadrupeds, 1554 ¢ birds, 1555 ; fishes
and aquatic animals, 1558 ; a fifth velume, on serpents,
was published later). * The historie of foure-footed
beastes ”’ (1607) and ** The historie of serpents "' (1608)
by Edward Topsell, of Christ’s College, are largely
transiations of the corresponding parts of Gesner's His-
toria. Gesner was also a lover of mountains : his De-
scriptio Montis Frocti sive Montis Pilati was published
in 1555. The periodical Gesnerus, for the history of
medicine and natural science, was founded by Jean
Strohl of Ziirich (1886-1942) ; first issue 1943,

Hieronymus Mercurialis (Hieronimo Mereuriali), 1530-1606.
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Professor at Padua 1569, at Bologna 158%, at Pisa 1592,
Editor of Hippocrates, Venice, 1588. Author of many
medical treatises, of commentaries on Hippocrates, and
of Veriarum lectionum Libri iv., in quibus complurium
mazimeque medicinae seriptorum infinita paene loca
. .« « declarantur, Venice, 1571. A {ifth book was added
in the 1576 Basel edition, a sixth in the 1585 Parils
edition, and six further chapters in the 1588 Venice
edition.

Friedrich Sylburg, 1536-1596. Studied at Marburg, Jena,
Geneva, and Paris, Was at Frankfurt 1583-1581, at
Heidelberg 1591-1596. Completed Xylander’s edition
of Pausanias 1584, edited Dionysius of Halicarnassus,
Apollonius De syntawi, three volumes of Seriptores his-
toriae Romanas, ete., as well as the works of Aristotle.

Julius Pacius (Giulic Pace or Pacio), 1550-1635. Jurist,
philelogist, and philosopher. Xducated at Padua;
accepted the reformed religion; taught at Geneva
{)rofessor at Heidelberg (where he taught law) 1585 ;
ater taught at Montpellier and Valenza ; was professor
at Paduna 1618. An active collector of manuscripts.

Isaac Casaubon, 1559~1614. Born in Geneva, of Huguenot

arents. Stndied and lectured at Geneva 1578-1596
ectured at Montpellier 1556-1598 ; visited Paris 1508,
and seltled there 1600 ; in 1604 was appointed a librarian
in the Royal Library. A close friend of Joseph Scaliger.
Was invited to England 1610 by Abp. Bancroft, and
became a prebendary at Canterbury; visited Oxford
and Cambridge, and became a friend of James I and
Lancelot Andrewes, Bishop of Ely. He became natural-
ized, and spent 3% years in England (** the island of the
blest ’). Buried in Westminster Abbey. Edited Strabo
{1587), the New Testament (1587), Polyaenus (editio
princeps, 1589), Aristotle (1590), commentary on Theo-

hrastus Characters {1592), annotations on Suetonius

1595, reprinted down to 1736); edited Athenacus
1597), Historiae Adugustae seriptores (1603), Polybius
1609); 60 voll. of .ddversaria were deposited by his son
in the Bodleian. Life by Mark Pattison,

Felix Accorambonus (Felice Aceoramboni), of Gubbio ; son
of Hiercnimo, a medical writer, who teught medicine
at Padua. Felix taught philosophy at Rome, wrote
commentaries on Galen De temperamentis and Theo-
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phrastus De plantis, and was the author of Interprefatio
obscuriorum locorum et senfentiarum ommium operum
Aristotelis, Rome, 1590. A new edition, entitled Verg
mens Aristotelis, id est lucidissima ef eruditissima in
omnia Aristotelis opera exrplenatio, Rome, 1603.
Guillaume Du Val, 1572-1646, Besides his edition of the
works of Aristotle (Paris, 1619), he was the author of a
number of religious works ; his Phytologia, sive philo-
sophz')a plantarum, was published after his death (Paris,
1647).
Petavius (Denys Pétaun), S.J., 1583-1652. Professor at
Reims, and of dogmatic theology at Paris 1621-1643,
A prolific writer and a poet. Author of several works
on chronology, and of Uranologion, sive Systema vari-
orum cuthorum gui de sphaera ac sideribus eorumque
motibus graece commentati sunt, Paris, 1630, the appendix
to which, Aeccesserunt wvariarum disseriationum libri
octo ad authorss illos intellegendos . . . wtiles, containg
some matter relevant to H.4. Editor of Epiphanius,
Julian the Apostate, Synesins, Themistius, etc.
Claudius Salmasius (Claude de Saumaise)}, 1568-1653, Bomn
at Semur-en-Auxois in Burgundy, discoverer {(at the
age of 19) of the Heidelberg »s. of the Anthologia Pala-
ting. Another prolific writer., Editor and annotator of
classical texts. His most remarkable work is the
Plinianae exercitationes in Caii Julit Solini Polyhistora,
Paris, 1629. * Non homini sed sclentiae deest quod
neseivit Salmasius ” (Balzac). In 1649 he wrote the
Defensgio pro Carolo I, which drew a reply from Milton.
Johannes Beckmann, 17391811, * Begriinder der techno-
logischen Wissenschaft.” Taught at St Petersburg
17631765 ; professor of philosophy 1766 and of oeco-
nomics 1770 at Gottingen.  Wrote a history of inventions
and discoveries in 5 voll. (1780-1805), which was trans-
lated into English (four editions, 1797, 1514, 1817, 1846}
and a botanical lexicon (1801). Author also of De
historia naturali veterum libellus primus, Gottingen,
1766, and editor and annotator of [Aristotle] Liber de
mirabilibug auscultationibus, Gottingen, 1786,
Armand-Gaston Camus, 1740-1804, A Jansenist, a strong
republican and revolutionist. FElected to the States
General 1789, and attracted attention by his speeches
against social inequalities, He was elected to the
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National Convention, and in the course of discharging
a commission was handed over ss a prisoner to the
Austrians 1793 ; two years later he was exchanged for
the daughter of Louis XVI. He refused to take part in
the Napoleonic régime. In 1796 he was restored to his
office as Archivist, to which he had been appointed in
1789 by the Constituent Assembly, His chief work is
the Code justiciaire, ou Reoueil des décrets de I' Assemblée
nationale . . ., 1792,

Johann Gottlob Schneider, 1750-1822. Professor (1776-
1811} at Frankfurt on Oder and Breslau, and university
librarian at Breslau. FEditor (1797-1798) of the first
independent Greek (Greek-German) lexicon since Ste-
phanus (1572} ; Liddell-Scott-Jontes is one of its direct
descendants.  Author of several zoological works, and
edifor of the zoological works of Aelian and Aristotle
(H.4.), also of Aristotle’s Pglitics, of Theophrastus,
Nicander, Oppian, Vitruvius, Xenophon, Pindar, etec.

Avgust Immanuel Belkker, 1785-1871. Philologist and
textual critic. Professor at Berlin 1810-1871; travelled
in Burope (including England) collating mss. 1810-1821.
Published a large number of critical editions of classical
texts, including Plato (1816-1823), Oratores Attici
&1822}, Aristotle (1831-1836), Aristophanes (1828), Livy
1829-1830), Tacitus (1831), Homer (1843 and 1858),
and 25 volumes of the Corpus seripforum historine
byzantinae. Some of his editions were first published in
England. * He could be silent in seven languages.”

Arend Friderich Augustus Wiegmann, 1802--1841. Aunthor
of botanical works, and (jointly) of a Handbuch der
Zoologie, which went through seven editions between
1832 and 1871, of Herpetologia Mezxicana (1834), and of
Qbservationes zoologicae oriticae in Aristotelis historiam
animalivm, Leipzig, 1826, which deals with severa] pas-
sages iu the first two chapters of Book I of H. 4.

Constantin W. Lambert Gloger, author of many books on
animals, especially birds, among them Dissertatio in-
auguralis, sistens disquisitionum de avidbus ab Aristotele
commemoratis specimen I, Breslaun, 1830, and Voll-
stindiges Handbuch der Naturgeschichte der Vogel
Europa’s, Breslau, 1824,

Carl Jacob Sandevall, 1801-1875, curator of the zoological
museumn at Stockholm, author of several zoological
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works, ineluding Die Thierarten des Aristoteles, Stock-
holm, 1863 (originally published in Swedish, Stockholm,
1862), = classified glossary of the animals mentioned by
Aristotle ; he speaks highly of Gloger’s Dissertatio (see
above).

In addition to the editors and commentators men-
tioned above or elsewhere in this volume, the follow-
ing have offered suggestions on textual points :

Valentin Rose, De Aristolelis librorum ordine el auctorifele
commentatio, Berlin, 1854, [p. 231}

Henry Jackson, Journal of Philolog’y, XXXII (1913), p. 302,

Herbert Paul Richards, Journal of Philelogy, XXXIV (1918),

. 251.

L. A?W. C. Venmans, Mnemosyne, LV (1927), pp. 184-186,

E. Janssens, Revue belge de philologie et d’histoire, XII
(19383), pp. 613-615,

Ludwig Radermacher, Wiener Studien, LXIII (1949}, pp.
84 f,

D'Arcy W. Thompson, Glassical Quarterly, XXIX (1945),
pp- 54 ff.,, beside the suggestions in his translation of
HA

Gunnar fiudberg, Branos, 49 {1951), pp. 31-34.

Among recent writers the following should be
mentioned :

Ctto Korner (1858-1935), author of

Dig homerische Thierwelt, Berlin, 1880, rev. edn. Munich,
1930.

Die homerische Tiersystem . seine Bedeutung fiir die
zoologische Systematik des Aristoleles, Wiesbaden,
1914,

Uber . . . die Verwertung homerischer Erkenntnisse
v+ « tn der Tiergeschichte des Aristoteles, in Sud-
hoffs Awrchiv fir Geschichie der Medizin, XXIV
(1931), pp. 185-201, K. holds that Aristotle accepted
Homer’s evidence as on & par with actual observa-
tion.

D’Arcy Wentworth Thompson (1860-1948), son of the pro-
fessor of Greek at Queen’s College, Galway ; himself
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professor of Natural History at the University of St
Andrews, 1884—1948, President of the Classical Associa-
tion 1929, Linnaean Medallist, etc. Translator and
annotator of H.A4., 1910 ; author of Growth and Form,
Cambridge, 1917, 2nd edn. 1942, an epoch-mzaking work
in the study of biological forms s 4 Glossary of Greek
B!;Irds, 18935, 2nd edn. 1936 ; A Glossary of Greck Fishes,
1947

Carl Rudolf Burckhardt (1866-1908), a member of an old
and distinguished Basel family. He held strong views
about the writing of the history of biology and of zoology,
and both wrote on this subject and %ectured on it at
Basel university, where he was professer from 1894 ; in
1899-1900 he was lecturing on the H.d. itself, In 1907
he was scientific director of the zoological station of the
Berlin Aquarium at Rovigno. An appreciation by
Gottlob Imhof of his significance for comparative
anatomy and the history of biology is given in Zoolo-
gische Annalen, I1T (1910), pp. 156-176, where the list of
his publications from 1689 {o 1908 contains 68 ifems, the
last being dristotales und Cuvier (Zool. Ann. 111, pp. 69-
77). The first article in the first number of Zoologische
Annalen, Wiirzburg, I (1905), pp. 1-28, is his Das erste
Buch der aristotelischen Tiergeschickte, in which he gives
a detailed analysis of the first six chapters of H. 4. Book
I, with a large folding table showing their contents. B.
argues that the true beginning of the treatise is at 487 a
11, and that the preceding paragraphs, of which the
subject is the parts of animals, should be placed at the
end of chapter 1 (488 b 8}, where they weuld naturally
lead on to chapter 2. Among other papers by him are :

Das koische Tiersystem, eine Vorstufe der zoologischen
Bystematik des Aristoteles, in Verhandlungen der
natury. Gesellsch. in Basel, XV (1904), pp. 377-413,in
which he claims that there is a close correspondence
between the way in which animals are listed in
[Hippocrates] mepl Siaérye, ii and the arrangement
adopted by Aristotle (the péyiora yévy; see Notes,
§§ 9 f.), and argues for the existence of an earlier
** Coan Tiersystern ™ underlying both : Aristotle’s
advance was the development of a logical principle
of systematic arrangement.
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Zur Qeschichte der biologischen Systematik, ibid, XVI
(1903 [sic]), pp. 38B-440,

UTber antike Biologie, in 34. Jahresheft d. Vereing schweiz.
Gymnasiallehrer (1904}

August Steler, Aristoteles und Plinius ; Studien zur Ge-
schichte der Zoologie, Witrzgburg, 1913, a separate edition
of three articles in Zoologische Annalen, IV and V (1912
and 1918), one of which is Zoologische Probleme bei Aris-
toteles und Plinius (Zool, Ann. V (1913}, pp. 267-305),

Wilhelm Kroll (1869-1939), editor of Pauly-Wissowa, author
of numerous works on classical writers, including Zwr
Geschichte der aristotelischen Zoologie, in Sitzungsbe-
richte der Akademie der Wissenschaften in Wien, Philol.-
hist. Klasse, CCXVIII (1940}, pp. 3-30. K. deais chiefly
with the use made by Pliny of H.A. and of later zoo-
logical writings.

Hans Heinrich Balss, b. 1886. Head Keeper of the Bavarian
Zoological Collection at Munich 1827 until his refire-
ment in 1951, editor of a selection from Aristotle’s bio-
logical writings, with Greek text and German transla-
tion,* Munich, 1543, and of a similar collection of Greek
and Latin fexts on ancient astronomy, Munich, 1949 ;
author of Die Zeugungslehre und Embryologic in der
Antike (a conspectus of ancient embryology), in Quellen
und Studien zur Geschichie der Naturw. u. der Medizin,
V (1936}, and of Pragformation u. Fpigenes¢e in der
grieckischen Philosophie, in Archeion, IV (1923), pp.
319-825 ; Studien dber Aristoteles als vergleichenden
Anatom, in Adreheion, V (1924), pp. 5-11; Albertus
Magnus als Zoologe, Munich, 1928 ; Alb. M. als Biologe,
Stuttgart, 1947,

Willem Karel Kraak, Vogeltrek in de oudheid, en het bijzonder
bij Aristoteles, Amsterdam, 1940,

Bernhard Peyer, {ber dig zoologische Schiiften des Aristo-
teles, in Gesnerus, III (1946), pp. 58-71, gives an inter-
esting and useful sketch of Aristotle's biological work,

o Aristoleles: Biologische Schrifien (Tusculum-Bicher), Of 124 pp.
of Gireek text, about 50 consist of passages from the H.4. {(accompanied
by A,-W.'s translation, modified). There is an Introduction of 28 pp.
(printed as a ** Nachwort *) and 14 pp, of Notes on the subject-matter,
The selection includes many of Aristotle’s distinctive theories, and his
most remarkable observations, and the whole provides an excellent
introduetion to his biological writings,
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drawing attention to his remarkable observations of the
Mustelus laevis. He reproduces the diagram of the
embryo’s placentoid structure from Nicolaus Steno (Ova
viviparorum spectantes observationes, 1675), and Jo-
hannes Miiller's drawing of the same, from his famous
paper Uber den Iglatt@n Hai des _Avrigtoteles, Berlin, 1840
$24( iﬁ;g ; see H.4.565b 1 ff,, and ¢f. ¢.4. (Loeb ed.),
, I

The following will also be found useful :

Francis Joseph Cole, .4 History of Comparative Anatomy,
London, 1944 {pp. 28 f1.), v y Y

AUTHENTICITY

A work such as the H.4., which is professedly an
assemblage of factual information, is of its very
nature susceptible to interpolation, and interpola-
tions are naturaily more difficult to detect in such a
work than in one which sets forth a continuous chain
of argument. It should also be recognized that not
all passages which are cleaxly out of place, or in some
way appear to be inappropriate to their context, are
automatieally to be regarded as spurious. It is pos-
sible that some may have been added marginally by
Aristotle himself as his own memoranda or as a con-
venient way of recording statements drawn from
elsewhere. An example is the passage about the
martichoras at 501 a 28 ff. recorded on the authority
of Ktesias, which is regarded as an interpolation by
A.-W, and Dittmeyer. A longer passage is the de-
seription of the chamaeleon at 503 a 15 ff., which
Regenbogen claims (see n. ad loc.) comes from Theo-
phrastus ; he cites it as an example of the way in
which additions could have been made to the H.4.
by succeeding generations of Peripatetics ; another
example, he suggests, is the remark at 522 b 24
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(where see n.) referring to King Pyrrhus. Upon such
passages opinions may differ, and whatever decision
one comes to must to a large extent be subjective,
since it is impossible to say whether they are or are
not integral parts of the treatise. There are, how-
ever, some passages which quite clearly do not form
an integral part of the treatise, as for instance chap-
ters 21 to 27 of Book VIIL,® as will readily be seen
by reference to the Summary (pp. xcii f.). But it
cannot be claimed that Books VII and IX, which
are decisively rejected by A.-W. and Dittmeyer, fail
to qualify on this score, for the Summary shows that
Book VII and some portions of Book IX do in faet
fulfil part of the whole scheme as outlined in the
introductory chapters of Book I. If Books VII and
IX are to be rejected, the rejection must be for other
reasons.

Aubert and Wimmer were the first editors to ques-
tion the authenticity of Book VII, and, while admit-
ting that in general the style is not dissimilar to that
of Aristotle, so that its having passed as genuine for

@ According to Thompson (note on 603 a 30}, chapters 21-
30 of Book VIII * bear evidence of an alien hand.” Sir
W. D. Ross {Aristotle, p. 12) writes ** Book X and probably
also Books VII, VIII. 21-30, and IX are spurions, and date
in ail {Jrobabi]ity from the third century s.c.” Jaeger cate-

orically asserts {Aristotle, Eng. tr. p. 329) that the H. A4,
* shows the clearest traces of different authors ; the last books
are by vounger members of the School, who appear as con-
tinuing, completing, and even correcting and criticising, the
work of the master.” The kind of evidence he has in mind
is shown by his later remark (p, 441, n.), "*As an example of
[post-Aristotelian origin indicated by numerous technical
terms foreign to Aristotle] one can point to the un-Aristo-
telian, spurious books of the H.A., whose origin in particular
case; can still be illuminated more precisely by such study of
words.

i
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so long is not surprising, base their objection to it on
a number of passages which they consider to be un-
Aristotelian, and obscure and confused in expression.
Dittmeyer endorses this opinion, and suggests that
the Book may have been the work of some medical
writer or an * iatrosophist ' ; he cites Kihlewein’s
demonstration ¢ that a good deal of the matter con-
tained in it is taken from the Hippocratic writings.
The main objection, however, appears to be based
on its style rather than on its subject-matter. Tt is
considered to be of doubtful authenticity by D’Arcy
Thompson, who remarks (note on 581 a 9) that nearly
one-half of its contents can be closely paralleled by
passages in G.4. III and IV.

In the ninth Book A.-W. find inconsistencies, irrele- Baok IX.
vancies and repetitions, and some un-Aristotelian
obscurities of style ; it may, they think, have been
put together from notes left by Aristotle, but it is a
disorderly composition and some of it is * careless
bungling ' (sum Theil gedankenloses Machmerk). Ditt-
meyer follows them in rejecting it, and endorses
Joachim’s view ® that it was put together by some
Peripatetic at the beginning of the third century,
incorporating matter from Theophrastus.

The most recent French translator, J. Tricot (Paris,
1957), is much more conservative. He admits that
Book VII is carelessly put together and shows in
some places poverty of thought and of expression,
but he points out that such faults are found elsewhere
in Arxistotle, and the borrowings from other writers
might well have been made by Aristotle himself. The

a H. Kithlewein, in Philologus, 42 (1884), p, 127; of.
Poschenrieder, Ioe. ¢it., p. Ivii, n. a.
* H. JFoachim, De Theophrasti libriz nepi {giwv, Bonn, 1892,
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arguments against Book IX he considers to a large
extent arbitrary.

With Book X the case is different. Here, as with
Books VII and IX, it is possible to take into account
the factors of subject-matter, theory, and style, and
in consequence it has come to be very generally
agreed that Book X is not a genuine work of Aris-
totle. Whether this is so or not, its subjeet, the
causes of sterility, quite clearly shows that it is not
an integral part of the treatise. In addition, it is
absent from all but one of the oldest Greek manu-
scripts of H. 4., the first few words only of it appearing,
subjoined to the end of the 7th (their 9th) Book.
Nevertheless, it must have been present in the Greek
ms, from which the Arabic translation was made in
the ninth century, since Michael Scot includes it in
his Latin version made from the Arabic, and a book
on this subject is listed among the works of Aristotle
by Diogenes Laertius, If it is established ¢ that
Diogenes’ list rests ultimately upon the authority of
Aristo, fourth head of the Lyceum after Aristotle,
this would imply that a work on this subject was
attributed to Aristotle as early as the last part of the
third century B.c., though it would not prove the
identity of that work with H.4. Book X. The Book
was omitted by Gaza from his translation of H.A4.,
its authenticity was questioned by Camus, and it was
condemned by Schneider, A.-W., and Dittmeyer.?

¢ See P. Moraux, Les Listes anciennes des ouvrages &’ Aris-
tote, 1961,

* Leonardus Spengel, D¢ dristotelis libro decimo historias
animalium, Heidelberg, 1842, believed the hook to be genuine,
but supposed the existing Greek text to have been translated
from William of Moerbeke’s Latin version in the 14th or 15th
century.
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Dittmeyer, accepting that it dates from the third
century, thinks it was written by some * jatroso-

hist,” who drew from the G.4, and the lost Problems,
and also from the Hippocratic treatises.® Rudberg,
who discusses the Book at considerable length, and

rints Michael’s version of it,? takes a similar view,
and believes it was compiled in the time of Strato.
The text was, he thinks, not transmitted with that
of H.A, (it is, as we saw above, absent from three of
the four best mss.), but was appended to it by some
Syriac or Arabic scholar owing to the similarity of its
subject-matter to that of Book VII, which at that
time was the last (ninth) Book of H.4. Rudberg
further holds that the translation of this Book at-
tributed to William of Moerbeke (which he also
prints) was not made by him, but was supplied by a
Jater hand when the Greek text had been discovered
after the existence of a tenth book had become known
through Michael’s version. Robin ¢ says of it, “le
dernier est douteux.” As before, Tricot is more
cautious, and considers that its discrepancy with G.4.
on the theory of human reproduction (a strong argu-
ment with those who reject the Book) may be ac-
counted for by a change of opinion on Aristotle’s
part; he also rejects the suggestion that it dates
from the time of Strato, since if the list mentioned
above rests on the authority of Aristo, he could

¢ He refers to Fr, Poschenrieder, Die naturwissenschafi-
lichen Sechriften des Aristoteles in ihrem Verhdltnis zu den
Biégkem der kippokratischen Sammlung (Bamberg, 1887),

, 93,
i Gunnar Rudberg, Zum sogenannien zehnten Buch der
aristotelischen Tiergeschichts, Uppsala, 1911.

® Léon Robin, La Pensée grecquet, Paris, 1948, p. 362. Cf.
Ross, quoted above, p. liv, n. a.
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hardly have made the mistake of attributing to Aris-
totle a work written by, or composed in the time of,
Strato, one of his predecessors in the Lyceum, who
lived less than a century before his own time. The
text of the tenth Book is printed by A.-W. but with-
out textual notes, translation, or commentary, and
it is omitted as * spurious beyond question” by
D’Arcy Thompson from his translation. It is omitted
also from the present edition.

DaTe oF THE TREATISE

It might seem that, taking account of the nature of
the treatise itself, and of the questions which have
been raised about the authenticity of some of its
parts, the dating of H.4. would present considerable
difficulties. W. W. Jaeger, in his book on Aristotle’s
development (the original German edition was pub-
lished in 1928), took the view that * all indications
point to a late date for the origin of the philosopher’s
roological works ” (Eng. trans., p. 830). This view,
however, was not founded upon an examination of
the zoological works themselves ; Jaeger dated them
late because be had constructed his scheme of Aris-
totle’s development without taking them into con-
sideration, and because he believed on other grounds
that this kind of activity was characteristic of Aris-
totle’s later years. D’Arcy Thompson, in the prefa-
tory note to his translation of H.4., published in 1910,
had remarked that the frequent references in that
work to places in or near Lesbos suggested that
‘“ Aristotle’s natural history studies were carried on,
or mainly carried on, in his middle age, between his
1x
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two periods of residence in Athens.” ¢ A detailed
study of the place-names in H.4., undertaken by Sir
Desmond Lee,® combined with other converging evi-
dence, ¢ shows convincingly that much of Aristotle’s
zoological research was done during his middle years,
especially during the two years which he spent in
Lesbos (345/4 to 343/2), when he was aged about
forty. It seems likely, however, that a treatise such
as H.A4. would be continnally receiving additions,? and
perhaps the references to elephants are the result of
informationreceived through Alexander’s expedition. ¢

Much work, of course, still remains to be done on
the H.4., especially on its relation to the other zoo-
logical works as well as to other works in the Aristo-
telian corpus. Even within the supposedly genuine
parts of the H.4. itself there are numerous discrepan-
cies, to some of which I have drawn attention in the
notes, but a thorough investigation of this subject is
beyond the scope of the present edition.

Tuis Eprrion

No new collations of the manuscripts have been made
for the present edition, and it seems doubtful whether

2 Cf. Thompson, Aristetle az a Biologist, 1813, p. 12.

¢ H, D, P. Lee, " Place-names and the Date of Aristotie’s
Biological Works,” C.Q. 42 (1948), pp. 61 ff.

¢ See the references conveniently given by G. E. R. Lloyd,
op. cit, (supra, p. xxiii, n. a), pp. 59 f.

4 P, Louis (op. oit, pF. 302 ff.) thinks that H.4. contains
developments which belong to different stages in Aristotle’s

" career, and that & thorough study of his classification of

animals would go some way towards clarifying the chrono-
logy of the scientific treatises, as well as that of the various
parts of these treatises. See also G. E. R. Lloyd, op, cit.

* A supposition approved by Jaeger, op. cif. p. 330.
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much further improvement of the text can be derived
from the Greek mss., of which Dittmeyer made a
thorough investigation, including a full collation of
Ca, A2 and D%, The text has, however, been thor-
oughly worked through, and account has been taken
of the proposals of various scholars for its improve-
ment. Where I have accepted the reading of Bek-
ker’s edition I have not normally given the wmss,
variants, which will be found in his and Dittmeyer’s
apparatus ; but (except for minutiae) I have en-
deavoured to indicate all departures from Bekker’s
text, and to record all readings and proposals of im-
portance. It is not feasible to retain the same length
of printed line as in Bekker's edition, but the marginal
figures have been so placed as to produce the smallest
possible discrepancy with Bekker’s numeration.® The
text has been reparagraphed throughout for con-
venience of reading and reference.

With regard to Michael Seot’s translation, 1 have
followed the same practice as I did for my editions
of P.4. and G.4. (see G.4. p. xxx). I have tran-
scribed passages containing places which some pre-
vious editor or I myself had already feit for some
reason to be doubtful ; and the pertinent parts of
these, where they have anything to contribute, I
have given in the apparatus.

I have adopted the same principles of translation
as in the two previous volumes (P.4. and G.4.), and
notes have been provided on important, interesting,

s M. Paul Moraux's complaint in his review of the Loeb
Posterior Analytics and Topies (I’ Antiquitd Classique,
XXXI (1962), p. 339) is understandable, but to speak of an
* jnconvénient majeur "’ is an exaggeration. To adhere
exacily to Bekker’s lay-out in every line of the text would
result in a typographical monstrosity.
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or difficult passages, but I have not thought it neces-
sary to point out where Aristotle has gone wrong,
The three Tables on pp. xci ff. are intended to supple-
ment the_ index, which is to be included in vol. iii ;
pending its appearance, it is hoped that the Tables
may to some extent serve also as an index. Flucida-
tion of some of the more important terms used by
Aristo_’fle is provided in the Notes on Terminology,
Il:p. le1‘1 ff. ; tl:es:hm:}y be supplemented if necessary

y reierence to the Introduction an ices i
the Loeb edition of G.4. @ Appendices in

It is a great pleasure to acknowledge the heip and
encouragement which 1 have received during the
preparation of the translation; the opportunity for
undertaking it I owe to my former teacher and col--
league the late Dr. W. H.'D. Rouse. The whole of
the original draft of the translation in this volume
was read by Dr. Joseph Needham, F.R.S., of Gon-
ville and Caius College, and by Dr. Sydney Smith, of
St. Catharine’s College ; I am indebted to Dy, Need-
ham for many valuable references in the notes. For
the identification of many of the animals mentioned
by Aristotle I have relied upon D’Arcy Thompson's
Glossary of Greek Birds* (1936) and Glossary of Greek
Fishes (1947), to which the reader is referred for
fuirther information; there still remain, however,
many uncertainties. My indebtedness to others will
be apparent in the course of the work itself.

A L P
InsTITUTE FOR ADVAwcED STUDY F
Privcerow
3rd February 1964
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NOTES ON TERMINOLOGY

Parts, * uniform ™ and ** non-uniform ”

Two sorts (1) The term * part,” which occurs in the title of the treatise

of ** parts.”

De partibus animalium (or, as Aristotle himself calls it,
at (1. 4. 782 a 21, the treatise on the Causes of the Parts
of Animals), includes considerably more than is nor-
mally included by the English phrase * part of the body.”
For instance, we should not normally call blood a
“* part,” but Aristotle applies the term to all the con-
stituent substances of the body as well as to the limbs
and organs. For Aristotle, all the parts are efther
“ uniform ™ or * non-uniform,” At the very heginning
of I7..4. he states this distinetion, giving definitions of

the two kinds of ** parts,”” and he makes use of it in the -

course of his subsequent treatment, as will be seen from

the Surnmary (pp. xcii f.}. Aristotle lists a number of

the uniform parts at the beginning of Book III, ch. 2,

The term * organ,’” as applied to the non-uniform parts,

corresponds closely to Aristolle’s own description of

them at P.A. 647 b 23 as ré dpyavied pépy, ** the instru-

mental parts.,” His remarks at the beginning of . 4,

may be supplemented by what he tells us elsewhere

(P.A4.64T b 22 f£.):

{a) Some of the uniform parts are the material out of
which the non-uniform are constructed (7.e., each
non-uniform or instrumental part is made out of
bones, sinews, flesh, ete.) ;

(b) some uniform parts, viz., the ** fluid " ones,? serve
as nourishment for those in class {a), since all growth
is derived from fiuid matter ;

(¢) some uniform parls are ** residues ” * from those in
class (b), e.g., faeces and urine.

The heart is the only * part ” which comes under both

headings (P.4, 647 a 25 fI.) : it is made out of one uni-

form part only, but at the same time it has essentially

a definite configuration, and thus it is also a non-uniform

art.

r
Identity (2) So far as the individuals of any one type of animal are

X and
difference.

concerned, their parts are of course identical ; as Aris-
totle says, any one man’s eye or nose is the same as any
other man’s, any one horse’s leg is the same as any other

s Bee § 13, b Hee §§ 22 ff,

Ixiv
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horse’s leg, and s0 on. But when we pass on to consider
larger groups, ¢.g., Birds, of which there are a great
number of kinds, although ail kinds of birds have a
beak, the beak of one kind of bird differs from that of
another ; and when we proceed still further, and com-
pare the various larger groups themselves, such as Birds
compared with Fishes, although we still find a corre-
spondence, e.g., beiween the feathers of birds and the
scales of fishes, the correspondence is not so close. This
applies to uniform parts as well as to non-uniform,

In a sense, then, the parts of the various animals are The “more
13 Ll
the same,” in another sense they are not the same, hut 2nod less,”

different ; and the two modes of difference are described
by Aristotle in the following way. (a) The minor mode
of difference he calls difference ** by the more and less,”
or difference * by excess and deficiency ” (see H. ..
486 b T)—what we should call difference of degree.
Examples of such difference are: some birds have a
shor.t beak or short feathers, others have long ones;
ga.}"tllage is of the same nature as bone, but differs from
it “ by the more and less ” (516 b 82} ; the hedgehog’s
spines are a harder and stiffer version of hair (517 b 22),

and' s0 on. {b) When the divergence becomes wider, as “Counter-
for instance between different groups of animals such as parts,”

Bir_ds and Fishes, the difference can no longer be de-
scribed as being ** by the more and less,” buf the parts
now are the same only r¢@ dvddayor : they correspond
only ' by analogy,” they are merely the * counter-
parts " of each other. Examples are (486 b 18 #):
bone and fish-spine, nail and hoof, hand and claw, a
bird’s feather and a fish's scale.

When he describes these two modes of difference at T
¢ { tconsis-
I A. 486 a ff., Aristotle links them closely with the con- tent lllliﬂga-

trast between yévos and eldos: but he is not consistent
in maintaining the distinetion between ** the more and
less  and * analogy ”; and we find a parallel incon-
sistency in his use of yévos and elBos (see next §). Thus,
at H.A. 588 a 22 f. some animals are said to differ in
certain respects from Man by “ the more and less,”
while others differ from Man " by analogy.” At H.A.
486 b 18 (as we have seen, § 3), bone is said to differ
from fish-spine not by ** the more and less ” but ** by
analogy,” whereas at 516 b 13 ff. we have each of the
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two modes of difference applied within a single group :
the bones of birds are said to differ but little amon

themselves (presumably by ' the more and less '), an

those of fishes differ among themselves " by analogy.”
Similarly (ibid.), the bones of some oviparous guad-
rupeds are ** more bony,” those of others are ** more like
fish-spine,” which (according to 486 b 14 ff.) would
imply difference * by analogy " within the group. The
contrast between the two modes of difference is therefore
in practice not confined to yévy versus eidn, and therefore
we are not surprised to find a parallel inconsistency in
Aristotle’s use of the terms yévos and eldos themselves.

Tévos and «itos @

Usage. {5) These terms, which have given rise to the well-known
terms genus and speciss, are used by Avistotle in hig
zoological works in whal appears to the modern reader
a somewhat confusing way ; and it is therefore impor-
tant from the outset to be on one’s guard against expect-
ing to find that they invariably, or indeed often, bear
the technical meanings which have come to be attached
to their modern descendants. Indeed, in the H.A.
Aristotle’s meaning is most frequently conveyed in trans-
lation by avoiding the terms genus and species, though
there arc a few passages in the H.A. and elsewhere in
the zoological works where a contrast of this sort, or
something like it, seems to be intendeq by Aristotle. In
the H.4., these passages all occur in introductory por-
tions of the treatise®; and although their outlook
agrees with what we find in the logical xivorks, ir the
zoology they are isolated, and in the main body of it
Aristotle does not observe the distinetion between yévoe
and elBos. The guestion how these passages come to be
in the zoology is an interesting one, and raises the further
question of the relation of the logical to the zoological
treatises ; but these questions cannot be discussed here,

Indiserimi.  (6) It is, however. important to observe that when Aristotle

nate use of : : s
s h of this and the following Note is based on Mr. . M. Talme's
arnﬁguﬁ fuos and elfog In Agist%t_le's bmflo}g.riy,t Gi;QE] LVI (n.s. XII),
.81 ff., where the subject js very fully treated.
O e 488 a 16 IT.. b 17 ff., 488 b 80 &£, 490 b 16 fT,, 401 & 18,

497 1 0 It., 505 b 26 ., 530 a 27,
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uses yévos and efdos in this definitely contrasted way, he the two

means by yévog what in two passages of the H. 4. he terms,

calls péyroror yévos (see §§ 9 f. below), This s clear
from his statement at 486 a 23, ** By vévos 1 mean,
e.g., Bird and Fish "—{wo groups which in the later
passages he calls pépore yém. These two groups we
should not now normally describe as genera, and hence
it is somewhat misleading even in such contexts to trans-
late by genus and species, though it is not easy to find
satisfactory elternatives. Otherwise, he uses vévos not
only of any of the kinds of animals which fall under the

éyiara yévy, e.g., dog (658 a 29), but also of the varions
tinds of dogs (574 a 16); and although it is true that
when speaking of a group which contains sub-groups or
varieties he tends to use the term yévos, there are so many
instances of his applying the term yévos to a group or
type which he elsewhere calls elfos, that he evidently
does not intend to reserve yévos for lar%er groups, or even,
for groups which contain varieties. In fact, any group
or type which he calls elfos he can also call yévos. Prob-
ably the word yévog retains a good deal of its fundamental
connotation of kinship (' kind '"), and «[8os its connotation
of visible shape {*‘ form "); and this may be responsible
for Aristotle’s more frequent use of ¢évos even where efSog
would have done equally well, In fact, one might con-
sider pdvos a more appropriate word for use in zoology,
unless for some special reasen emphasis needs to be
laid upon the visible form; and of course efBos is 2
word ¥, no means confined to zoology, any more than
“form ' is so confined in English: both words occur
in various contexts with various shades of meaning.
To sum up, Aristotle so often applies the two terms
pévos and elfos indiscriminately to one and the same
type of animal that obviously his choice of one term
or the other in these cases has been a matter of indif-
ference,

shonld get the following scheme :

Animals which are the same «lbei: their parts are the
same,

Animals which are the same yéver, but different efBe::
their parts differ by * the more and less.”
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Animals which differ yévec: their parts are the same

only ¢ dvdAoyov. )
This scheme, however, as I have pointed out, is not ad-
hered to in the main part of the treatise, and, as we have
seen, Aristotle uses all four terms much more widely ;
in consequence they possess no precise and seitled con-
notation. In particular, no attempt is made (cf. §§ 10 ff.
below) to work out a detailed or continuous series of
gradations of yén, and there is no indication of any
taxonomic hierarchy with successive subdivisions. From
the péyare yém down to any actual type of animal, the
term yévos is equally applicable.

The péyiera yévy, the ** main groups "

Aristotle speaks of certain péyiora yérm, or * main
roups * of animals, in the following passages:
%a) At 490 b 7 ff. he says that the main groups of animals
are Birds, Fishes, and Cetacea (all of which are blooded),
and Testacea, Crustacea, Cephalopods, and Insects {(all
of which are bloodless). Beyond these, he says, the yén
of the remaining animals are not peydie: we do not
find one elSos containing many eidy. But then, at line
31, he says there are many i3y of the yéuos Viviparous
Quadrupeds ; yet Viviparous Quadrupeds were not in-
cluded in the list given a few lines earlier.
(b) At 505 b 26 he says that the péyiora yéry differ from
the remaining yéwy of the other animals in that they are
blooded whereas the latter are bloodless. They are : the
Viviparous Quadrupeds, the Oviparous Quadrt:lpeds,
Birds, Fishes, Cetacea. (Man cannot be reckoqe asa
uéyiorov yévos, because he is a single type on his own ;
but he is, of course, to be included among the Blooded
animals.) This passage seems to deny the four Blood-
less yérqy mentioned in the previous passage the title of
péyioray yévos.
(¢} We should add to these the passage already referred
to in § 6, 486 a 28, where Aristotle says '* By yévos I
mean for example Bird and Fish.” Here Bird and Fish
are deseribed as yém merely, but in this passage Aris-
totle is concerned with the contrast of yéos and elbos.

Purpose of (10} The fact that he is inconsistent in his use of the term
Ixviii
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péywror yévos, and in listing the groups of animals to the clesalfi.
which it applies, suggests that the purpose of the classi- @atlon.
fication is practical and not theoretical. (Nor is it ex- '
haustive : some animals are not catered for by it at all :
Man, for example, comes under no péytoror yévos ; nor
do Serpents.) A glance at the Summary on pp. xcii f.
will show how Aristotle makes practical use of the pé-
ywora, yéen for arranging what he has to record about the
various animals. He uses the wide divisions Blooded
and Bloodless, and within these he treats of the péuora

ey and the animals which fall under no pépgror yéves.

(11} {Ve may also recall here what I pointed out earlier (P Lack of
vii), that some of the uéyora péry are * nameless * : intermedi-
Birds, Fishes, and Cetacea have names in Greek, but &€ stages.
Acristotle has to use descriptive adjectives for the Blood-
less yévy (e.g., 7¢ padaxdorpore means '* the soft-shelled
animals ), Between the uéywre véy and the ultimate
species (such as mullet, hedgehog) there are, with one
exception, no group names : the exception is 7d Addovpa,
the bushy-tailed animals, & name intermediate between
Viviparous Quadrupeds and horse, mule, ete. (The
geAdyn, the cartilaginous fishes, may perhaps be reckoned
as providing another such intermediate name.) Aris-
totle points cut the lack, but he does not attempt to
make it good. He is clearly at this stage not intending
to produce any taxonomic scheme. He is taking the
obvious large, main groups as a convenient basis for
marshalling his material, Taxonomy, if it is to be at-
tempted at all, must come at a later stage, when all the
differences have been collected and recorded, Neither
Blooded and Bloodless, nor the uéyiore yém, can pre-
tend to be more than preliminary classifications. @

"Apxi

(12) This term, meaning literally ** source > or ** beginning,”
is difficult to translate effectively. It is often repre-

" sented by * principle™ or ' first principle.” There is,
however, really but little difficulty about this term, for

the context wil! usually indicate what its connotation is.

* Comments on the péyiora yéim will aleo be found In the footnotes
to 490 b 22, 491 a 6, and 605 b 32, Hee also Introd. pp. vii .
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A few examples of its use may be given. (1) Often, as at
G.4.715 a 6, it is a principle or source of ** movement »

dpyt s xwvjosws)., Hence obviously (2) the Motive
Efficient) Cause may be described as an dpy, and so
may the other Causes, including Matter ; and for the
same reasons the sexes also are dpyal (¢f. H.4. 5904 3 1.,
and § 58) 5 sois semen. (3) An dpyf is something which
though small in itself is of great importance and influ-
ence as being the source or starting-point upon which
other things depend and which causes great changes
{rurfoes) in them (see G..4. T16 b 3, 763 b 23 fi,, 766 a
14 1£). The ultimate dpy4 of an animal is its heart (e.g. 3
G.4. 766 a 85 ff. 4 of, p. xxx); and at H.A4. 511 b 10
we read, ‘' the nature of the blood and of the blood-
vessels Jooks as if it is an &P)tai ™). At H.A. 547 b 12
Aristotle speaks of the dpy of spontaneously generated
Testacea taking its rise (see § 27)in muddy places (¢f. 539
8 18) ; and at 561 a 10 of the dpyyj of an egg. There are
also dpyal which are external toxi‘:?'ne animal, e.g. the sun
and moon (G.4. 777 b 24).

Ta dypdv xal Td £npdv, * fluid substance and
solid substance ™

These are two of the four fundamental substances in
Aristotle’s physical theory, the other two being ¢
Beppdv and =6 Juypdy, ** hot substance ” and ** cold sub-
stance.” Following Ogle in his translation of the P.4.,
I use the renderings © fluid ' and * solid,” as being
more in conformity with the definitions given by Aris-
totle himself than * moist” and “ dry,’”’ which are
sometimes used, Actually, neither pair of English words
fully expresses the Greek meanings. Aristotle’s defini-
tions of them {at G. g (. 329 b 80) are: “ dypdy is that
which is not bounded by any boundary of its own but
can readily be bounded ; ¢gpdv is that which is readily
bounded by a boundary of its own but can with difficulty
be hounded " : at the end of each definition there should
of course be understood “‘ by a boundary imposed from
without.” The application of these terms as adjectives,
e.g., * fluid ”* to f]f-’csh, blood, fat, etc., * solid ”* to skin,
sinew, bone, ete. (see H.d4. 487 a 2 ff.), indicates that
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these things exhibit the qualities concerned and are
largely comgosed of the corresponding substances,

{14) The two substances, the ‘* fluid " and the * solid,” ag The* hot*
Aristotle tells us in the passage referred to above 4ud the
{G. & C.), are “ passive " {walyrixd), while the other oold.
two, the " hot '’ and the *° cold,” are ** active,” ** crea-
tive ' (woiyricd). The ** hot ** is that which brings to-
l%ether, canses to combine, things which are of the same

ind ;5 the * cold ' is that which brings together both
cognate things and things of different kinds. The two
passive substances thus tend to serve as ** matter,” and
the two active ones as. instruments of *f form ” and
‘ movement,”

(15) Each of the four so-called  elements " in Aristotle's The four
physics, »iz., Fire, Air, Water, and Earth, consists of z “elements.
pair of these four fundamental substances (&, & C.

330 b 3).
Fire is hot and &qpdv
Air is hot and dygdv
Water is cold and dypdv
Earth is eold and éqpdw ¢

‘We have here an excellent illustration of the difficulty of
finding satisfactory translations for fqpdv and dypév.

Kinpa, * fetation ”

(16) Aristotle’s definition of wiénua (at G.4. 728 b 34} is ** the Meaning,
first (or primary) mixture of male and female ”; and
although the term is often so used, it is also used by
Aristotle to include more than this. Actually, it covers
all stages of the living creature’s development from the
time when the ** matter ™ is first * informed ™ to the
time when the creature is born or hatched. Hence we
find xinua applied to the embryo or fetus of Vivipara,
to the “ perfect * eggs of birds (¢f. H.A4. 489 b T) and
the ** imperfect ™ eggs of Cephalopods, ete. (the last-
named are still so called after deposition, G.4. 733 a 24),
to the roe of fishes (741 a 37) and to larvae (758 b 13);
indeed, the larva is compared to the earliest stage of the
xUppe in viviparous animals (758 & 33).

* Hence the terms "’ earthy ** and “ aolid * are to some extent inter-

changeable {¢f, p. V),
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Transla- (17) There is no ¥nglish word which conveys the wide range

ton, of the term xvype, and therefore I introduced in my

© edition of the . 4. the term * fetation,” by which I in-
variably translate it.

Nourishment, restdues, efe,

(18) Aristotle’s reference at I1.4. 489 b 8 to the two kinds of
ingredient inan egg recalls his doctrine of the two grades
of ** nourishment ™ in the living animel. A short account
of his theory of nourishment is therefore appropriate.

Concoc« (19) After mastication, the food passes into tEe stomach,
tion, where it is ** concocted ™ ¢ by means of the * natural {(or
vital) heat > resident there. Any living thing ’(‘any’shmg
* with Soul in it ”’) possesses ‘ natural heat,” and the
chief seat of the Soul and the source of the vital heat
is the heart (or its counterpart), But also, every part
of the body as well has its own natural heat, derived
from the heart through the blood; thus, the stomach
concocts the nourishment before passing it on to the
heart, and other parts may concact it still further when
the heart has sent it on to them. Beside the stomach,
the liver and the spleen assist in the concoction of the

nourishment (P.4. 670 a 20 ff.). L
Blood. (20} Having received its first stage of concoction in the
stemach, the nourishment passes on to the hear;, where
it undergoes its most important stage of concoction, and
is thereby turned into blood, the * ultimate nourish-
ment ” for the whole body (P.4. 647 b 8). It is probable
that, in Aristotle’s view, an important part of this process
blood. was the ‘' pneumatization ” of the blood, i.e., the charg-
ing of it with Tdudvror Mreipa (sce G. 4. Loeb edition,
App. BP and with the special “ moyements  requisite
to enable it (@) to maintain the * being " of the animal

as such and () to supply its growth. )

I'wo grades (21) Corresponding to these two functions of nourishment,
Aristotle distinguishes two grades of nourishment (G. 4.
ment, 744 b 33 f,). The first-grade nourishment {g), which is
¢ tlon is the same as that employed fo
deno%‘;l ghg;m: f)% :E%Z:fi%fgg maturing of fruit, corn, and tﬁe like by
means of heat—also that of baking and cookinglj' Indeed, the processes

are rogarded by Ariatotle as being fundament: identical. It 13 also
a.ppll% by himyto the * maturing ** of the embryo.
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described as ' nutritive " and * seminal,” provides the
whole animal and its parts with * being ™' ; the second-
grade (5) is described as “ rowth-promoting,” and
causes increase of bull, At g:{.A. 489 b 8 we find &
parallel distinction with regard to the nourishment in the
egg: the embryo develops from part of the eg (i.e., the
part which is concerned with the animal’s %)eing "3
the remainder it uses as food to promote its growth.

(22) This distinction between the two grades of nourishment

(23)

(24)

enables us also to distinguish the different classes of
‘ residue.” In the development of the embryo, it is the
leavings of the first-grade nourishment, or ** nutritive
residue,” left over after the ** supreme parts "—flesh
and the other sense-organs—have been provided for,
which are used to form the bones and sinews ; the
second-grade, inferior, nourishment (which s taken in
from the mother or from outside) is used to form nails,
hair, horns, ete. The latter is more earthy ” than the
former ; indeed, with such residue in mind Aristotle
can say {G.4, 745 b 18) that * residue is unconcocted
substance, and the most unconcocted substance in the
body is earthy substance.”

the purposes mentioned in § 21, and the surplus may
then undergo a further stage of concoction, and Nature
is often B.bﬁ; to turn it to some wseful purpose. These
are the useful residues : examples are semen, menstrual
fluid, milk. Marrow is produced when ** the surplus of
bloodlike nourishment is shut up in the bones ™ and
concocted by their heat (P.4. 652 a 5, 2 20), Sometimes,
when the nourishment is particularly abundant, the sur-
plus blood is concocted into fat, such as lard and suet.
Also, some of the blood, reaching the extremities of the
vessels in which it is carried, makes its way out in the
form of nails, claws, and hair.

|
Residues may appear at various stages : they may ap- (6) ambi- |
pear before, as well as after, the nourishment has been 80Us; ||

turned into blood ; and then they are residues of
* nourishment at its first stage ”*; thus (P.4. 653 a2;
of. De somno 458 a | f£), after a meal the nourishment
rises as vapour through the vessels to the brain, where
it is cooled, and then condenses into phlegma and ichor
(serum). But both of these, it seems, may also be useless
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Generelly, more blood is produced than is required for (=) useful fq

Residues :,




¢) useless ; (25)
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residues, for at H,A. 5i1 b 10 f. pklegma is mentioned
in company with dung, and at 487 a 6 in company with
the excretions from the belly and the bladder, though
perhaps it is most often a residue of the useficl nourish-
ment (. 4. 725 a 14). Ichor, too, the ** watery part of
the blond,” is sometimes unconcocted biood, sometimes
corrupted blood (P. 4. 653 a 2). For ickor see also note
on 489 a 24.

Residues then are * the surplus of nourishment *”* (3. 4.
724 b 26) 3 but there are useless as well as useful resi-
dues, for residues may come either from the useful or
the useless nourishment (725 a 4), Among useless
residues are the excrements ; these are natural useless
residues ; but there are also some unnatural ones, as
has already been hinted. Among them perhaps should
be included bile (mentioned in company with phlegma
at H. 4. 511 b 10), which serves no useful purpose. Itis
a residue produced by the liver ; itis 2 colliquescence ™
("‘ﬁm}yﬂﬁi resulting from decomposition proceeding
contrary to nature.

Sorme of the most important residues are the generative
residues, semen and menstrual flvid—mnatural and useful
residues, for which Nature has set apart special places
in the body. The difference between them is one of
-degree of concoction: semen is a residue of the final
stage of useful nourishment (G.4. 726 a 26); s0 is
menstrual fiuid, but the female has not sufficient natural
heat to carry the concoction far enough to produce
semen, Like the blood, of which it is a more fully con-
cocted form, semen derives its character primarily from
the heart, where the blood is * pneumatized ” and
charged with the requisite “ movements” (see § 20);
like %luod, therefore, it is a vehicle of Soul.
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commonly used to describe the initial stage in the ** con-
stituting ' of the embryo; and there too the active
voice, cunordvas, is used to describe the action of the
semen in ** constituting ’* the embryo, (Aristotie com-
pares the action of rennet in ** setting ** mill, and uses
the same verb to describe it.) ‘The verb is thus associated
with the imposition of form upon matter in the produe-
tion of living creatures ; and we find it also used of the

- spontaneous formation of Testacea (at f.4. 547 b 12

the noun sderems is used two lines later) and of certain
Insects {at 556 b 26 £.). At 547 b 12 it is the dpy (see
§ 12) of the creature which is said to * take its rise  or
to ‘“take shape ' (¢f. also 539 a 18). To * take shape ™
is indeed sometimes a possible way of translating the
word, but it is not feasible to adopt any one consistent
transiation, and 1 have therefore often thought it advis-
able to draw attention to the use of the word by means
of a footnote. See further, G.4. (Loeb ed.}, Intred.
§§ 54 ff.

E

*Emopdorepifey, ' dualize’

(28) As this word expresses something distinctive in Aris- Meaning.

totle’s thought, and is applied to phenomena which
render difficult any tidy classification of animals, it
seems best to use consistently an equally distinctive
word to translate it. I have chosen “ dualize ’ for this
purpose. Aristotle uses it to express the situation wher}
an animal (or any other object) ** plays a double game,’
“ runs with the hare and hunts with the hounds ™
{L.-8.-J.), manages to be in some respects on both sides
of whatever fence is under consideration.

(29) Perhaps the most obvious application of émapdorepilerw Vaage:
is to pairs of anatomical alternatives, as when Aristotle (¢) anima

i ‘ is faced with deciding whether the sea-anemone is an 8¢}
: Zwviorasfas ‘ animal or a plant (it dualizes, P.4. 681 b 1), whether
| Meanlog (27) The meaning of this verb is perfectly clear, but there is the pig as a elass is solid-hoofed or cloven-hoofed (it
. and usage, no one convenient word in English by which to translate dualizes, H.4. 499 b 12, b 21), whether the bermlt-c':rab
it. Hence there is the danger that Aristotle’s thought belongs to the Crustacea or the Testacea (it dualizes,
may become obscured through the use of varying words 529 b 24). Apes, monkeys and baboons dualize between
to represent it in different passages. It does not oceur man and guadrupeds (502 2 16), or between biped and
as frequently in the H.A4. as in the ¢. 4., where it is quadruped (P.4. 689 b 32); the ostrich dualizes be-
Ixxiv : tween bird and quadruped {F.4, 697 b 14). The seal
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dualizes between land-animals and water-animals, but
although it breathes and does not take in water, and
sleeps and breeds on land, it spends most of its time in
the water and feeds theve, so it must be reckoned among
aguatic creatures (566 b 27 f. ; ¢f. § 40 below). Further-
more, it shares with fishes (the verb here is éradddrrew,
501 a 22) the characteristic which most of them possess
of being saw-toothed. What is the criterion to be? Is
it to be anatomical, or dietary, or ecological? (The
problem gives rise to an important discussion at 589 a
10 ff. on what is meant by &wdpor and =eldr ; see below,
§§ 38-60.) The seal is indeed an inveterate dualizer. It
is mentioned again at P.4. 697 b 1 ff. as dualizing
anatomically between &wlpa and weld, just as the bat
dnaa.lizes anatomically between »rped and meld (or rerpd-
OO ).
Dualizing is also to be observed in the parts of animals,
Thus, the intermediate legs of many-footed creatures
dualize between the extreme legs at front and back with
regard to their manner of bending (H.4. 498 a 18);,
liver and spleen appear to dualize between being povodui
and 3upui, thougg actually they are divii (P.4. 669 b
15) s in ovoviparous animals such as the Selachia the
position of the uterus dualizes as between the position
in viviparous and the position in oviparous animals
(511 2 25; of. G.4. 719 a 12).
The notion can, however, be applied also to pairs of
characteristics which are not primarily or noticeably
anatomical : e.g., Man dualizes between being povordxor
and wodvrdrov (H.4. 584 b 28), or between these and
Shiyordior as well 1 his dualizing ranges ** over all the
don "' (.4, 172 b 1 £}, Some animals dualize in being
oth solitary and gregarious (4862 2; ¢f. a 7). Certain
fishes are found both in deep and in shallow water; they
dualize (598 a 15).
The notion can even be applied to inanimate objects :
water and air dualize & dvw xal xdre (Physics 205 2 29) ;
and there are some things which are neither always in
motion nor always at rest, but dualize (Physics 259 a 25).
It is interesting to note that the result of the discussion
at Book VIII. 2 {589 a 10 £.) already referred to (§ 29}
on the meaning of &udpor and meldv is in effect to mini-
mize the importance of the place of actual habitat and
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to emphasize the importance of physical differences in
the composition of the animals themselves, ¢.g., whether
they need to take in air for the purpose of cooling their
heat; and these are determined by the «pdors, the
“ blend ™ of their bodies, 4.¢., by the most fundamental

hysical facts about them in Aristotle’s view (¢f. above,

nitrod. pp. xv ff.). This indeed is what determines an
animal’s character as =ze{dv or/and &upor, as well as
certain other characteristics which it exhibits.

Kpdos, Svpperpin

The notion of kpéos (blend) was not invented by Aris-
totle, nor was he the last to make use of it. It is found
in earlier philesophic writing, and in the Hippocratic
corpus, and the term has given rise to such meodern
terms as temper, temperature and temperament. In
the Hippocratic treatise . Sialrys the theory is expounded
that the human organism, body and * soul ” alike, is
compounded of Fire and Water (which means, ulli-
mately, out of the hot, the cold, the solid and the fluid
substances), and in ch. 35 of the first Book we find a
list of the different varieties of blend {(xpfjots, odfyrxpyms)
of Fire and Water which may be foumf in the * soul ”
of different individuals ; upon this blend its health and
sensitivity depend. A similar belief is found in Aris-
totle. At P.A4.650b 28 we read that in an animal whose
heart has a watery blend the way is already prepared
for a timorous disposition. Man Is the most intelligent
animal: this proves his efxpaola—the excellence of his
blend : the heat in the heart is purest in man (G.A4.
Y44 & 29). Best of all are those animals whose blood is
hot and thin and clear: thickness and heat make for
strength, whereas thinness and coldness make for sensi-
tivity and intelligence. The same applies to the counter-
part of blood in bloodless animals (P.4, 648 a 3 ff.);
that is why bees and ants are intelligent (650 b 19 ff.).

On the purely physical level, health depends upon xpé-
ms. Melancholics (4.6., those who have too much black
bile) are always in need of medical attention, because
their body is in a state of irritation owing to its blend
{Eth. Nic. 1154 b 13), Health and well-being. says
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Aristotle, we consider to e in the Kkpdeais and ovuperpla
of hot things and cold, either with regard to each other
or with regard to the surrounding environment {Phys.
246 b 4 fi.}. The definition of health a8 the ovuperoln
of hot things and cold is twice mentioned in the Tapics
(139 b 21, 145 b 8). Indeed, the nature {#vois) of many
things can ultimately be traced back to these two dpyal
(see § 12), the hot and the cold (P.4. 648 o 24). 'In
generation, says Aristotle, male and female need oup-
7pie towards each other, because all that is produced
ﬁ;r art or by nature exists in virtue of some due propor-
tion (Xye T éorw): in this case, the heat must be
ovpuerpos (G.d. 767 & 17 f.), and at 777 b 28 we read
that heatings and coolings uéyp ovpperplos mvés morodey
Tl yevéwes, after that they produce dissolutions. The
purpose of the brain, which is the coldest of all the
Earts in the body, is to counterbalance the heat of the
eart, i.¢., to achieve measure and the mean (8 uérpiov
kal 7d péoov) ; it makes the heat in the heart weil-blent
(efkparar), The brain, however, needs a moderate
amount of heat, and this is supplied by small blood-
vessels which run up to the membrane round it: this
blood must be thin and clear, Fluxes occur when the
arts round the brain are too cold for & edpperpos xpdous
FP.A. 652 a,b), Further, Nature has placec{‘ some of the
senses in the head becanse the blend of the bloed there
I8 gdpperpos, and suitable for lreeping the brain warm
and for providingr quiet and accuracy for the senses
(P.4. 686 a 9). The liver also contributes greatly to-
wards maintaining a good blend (edxpaata) of the body,
and health, for next to the heart it contains more blood
than any other internal organ. Some animals (e.g., the
toad and tortoise) have a poor liver, on a par with the
poor blend of their bodies (P.d. 673 b 25). At ¢. 4.
777 b 7 we read that the reason why an animal is long-
lived is that its blend is about the same as that of the
&ir surrounding it (gf, passage from Physics above), and
at 787 a 31 that the condition of the body depends upon
the blend of the surrounding air and of the foods taken
in, especially upon the nourishment supplied by the
water (and zll foods contain water). The Hippocratic
treatise m. dpyuins inrpucis is based upon the theory that
the human body and its foods consist of a large number
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of distinctive substances {(Svrdpers), and maintains that
for health there must be, botﬁ in the body and in its
foods, & proper blend of these ingredients.

(36} These quotations are sufficient to show clearly the mean-

ing of wpdms. «pdoes, or rather good xpdois (edupasia),
is, in fact, a special case of TupgeTpin, COMMmensurateness,
right proportion, proper balance, a condition when every
part, ingredient, or other factor concerned is at the right
strength, or of the right size, or present in the right
emount, in relation to all the others. (In modern
English ** symmetry " has come to be applied to a much
narrower field.) Hence we find the adjective avpperpog
and the noun ovpuerpla offen associated with xpdow, as
we have seen.

From the examples it wilt also be seen that there ean be
kpdous not only in living bodies (and ** souls "), but alse
in their foods, and in their environment (e.g., the air);
indeed, the word «péiois can also be used in the sense of
climate, as at H.4. 606 b 3, where again heat and cold
are involved (the regions concerned are deseribed as
* having bad winters ™) ; and from this it is an easy
step to the meaning of “ temperature,”

In the important discussion in H. 4, Book VIII, chapter
2, it is the xpdoes of animals’ bodies of which Aristotle
is speaking (see 590 a 14).

Hefév and évvdpov, and their implications

As stated above (5§ 29, 33), the discussion in H. 4. VIII. Meaning of
2 about what is meant by wefdy and &uSpoy has some elov.

very important implications. The term &udpor, as Aris-
totle himself there shows, is used in several senses + but
the term welde too is ambiguous. What is itg primary
connotation ? It might seem to be that of living, breed-
ing, feeding, and walking on land, and hence possessin
feet. But since all (at feast, all two- and four-foot
animals which satisfy these conditions also breathe (i.e.,
take in air for the purpose of cooling their heat), this
function comes to be inseparably and essentially and
even predominantly implied by meldv. Thus, at P.A,
669 a 9 fF. (quoted in § 50 ¢, & below) we read that while
some dualizers which are meld and take in air spend
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most of their time in the water, some of those in the
water partaks to such an extent of the meld) ddous that the
réhos of their being (? or staying) alive lies in their breath,
Indeed, just before this (at 668 b 33) we read that any
pévos of animals has a lung because it 1s weldv : bloodeq
animals are sp hot that they need cooling from outside,
Furthermore, at Topics 144 b 33 f. it is pointed out that
weléy does not primarily denote iocality. Thus, to de-
scribe an animal as #eldv means first and foremost that
it takes in air for the purpese of cooling : this is neces-
sary because the animal has so much blood, and this is
a sure sign that the animal’s xpdows is kot.

Meaning of {(40) Ileldv therefore would on a first examination appear not

2
évviipor.

to be on a par with &wdpor, in that it has not merely, or.
has not primarily, a connotation of locality. The very
form of the word €wwdpor, on the other hand, seems un-
avoidably to involve locality, But in fact we find that
this is not so, or at least, not without an important
qualification. At Resp. 477 & & we read that animals
which are #ulpe in their ¢dos are obliged to get their
food out of the water ; and this again 1s in agreement
with the passage of the Topizs referred to above, where
it is pointed out that &udpov does not denote locality (&
7wy Or wof) any more than melor does, but quality
(mowdv 7). 'The seal is a case in point: it dualizes in
mere than one respect (§ 29), but what is decisive in
favour of its being &uvdpor 15 that it spends most of its
time in the sea and feeds there (566 b 30 £.). Why, then,
is an animal * obliged to get its food from the water 2 "
Aristotle gives his answer when dealing with certain
animals that dualize, in this instance animals which
take in air for cooling but live and feed in the water:
the reason is that in the cdoracs of their yéveow they
partalce to some extent (o) of that stufl (SAn) cut of which
they get their food, for that which is xara ¢dow is agree-
abie to each and every animal (F.4. 590 a 9 ff.}: it is
in fact due to ** the kpdows of their body ' (589 b 23). In
other words, there is a considerable amount of dypdv in
their kpéow in addition to the predominant fepudv.® A

® The use of the term xpios of courss impiies in itself mors thar one
ingredient, even when the animal is ‘“ hot**; and in all these discus-
sions it is advisabie to bear in ind Aristofle’s statement at Mefeor,
350 b 32 £, “* rb bypdr does not exist without +b fnpor (éo7e & obre nd
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fur:her rncallelrant _};loint is thathno animal which takes in

water and has gills (except the cordvin

(5 o 95, 335 & 24)§ P ylus) feeds on land

(41) 'I_‘hen:e is a close parallel between those dualizers which
llve‘m tpe water and yet partoke to such an extent of the
we¢l $puors that breathing is essential to them (P.A.
669 a 9 ff.; see § 39) on the one hand, and those meld
which breathe but live and feed in the water because in
the course of their formation they parfake to some extent
(74} of 76 Sypdy (H.A. 590 a 9 ff.; see § 40). Aristotle's
remar}ftst;ln ttl;ﬁ c;mtext of &:he latter passage seem to
suggest that the two ingredient 3 Sypd
fairly evenly matched. g * Gepndy and iypdy are

(42) At H.d4. 589 a 19 f. Arisiotle says that animals which Dualizers

take in air and breed on land, yet get their food from par ezcel-
enee,

'v‘mtery places and spend most of their time in the water

appear to be the only animals that dualize—one conld
consider them as being both wefd and éudpa.” In view
of the number of occasions on which he describes
animals as flgahzm (see 8§ 20, 30), this stalement may
seem surprising. The reason why he awards pride of
place to this particnlar type of dualizing may perhaps
be that its source can be easily and directly traced back
to a fundamental factor, viz., the xpGwis of the animals’
bodies. See also § 58, '

(43) Aristotle’s first reference in the H. 4. to the weldv/EuSpoy es
difference is at 487 a 16 ff. in the first Book.ﬂ %?}l;éi?a‘;: E"’f'%:l;f 111;1
he says, two senses in which animals can be &udpa (in T4 1.

fact he mentions three): (1) because they have their
Blos and rpodsj in the water, and take in and emit water
and cannot live if deprived of it {e.g., most fishes) ; (2}
becanse, although they have their rpods and Sarmfy in
the water, yet do not take in water but air, and breed
. away Ifrom the water ; examples are otter, beaver
erocodile (footed animals), shearwater and * plunger i
(wlnggd). water-snake {footless). (3) Some have their
;p?gl?} in ghe water,tand cannot live out of it, vet take in
either air nor water: ex -
neiffer air n amples are the sea-anemone

(44} Of land-animals (yepoaic: in this passage Aristotle is

igppby dvev toi &ypodl . . L), nor 74 Enpéy withou§ rd dypde
things are spoken of in resp‘ect of the axcess ' [se., Ji? o;)épg; .t.hg‘%t%l}éf'ie
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using the word we{dv to mean * footed " as contrasteq
with winged and footless), we can distinguish (I) those
which take in and emit air (e.g., man and all xcpoa,
which have a lung) ; {2) those which do not take in ajr,
butlive and get their food on land (e.g., wasps, bees, angd
other insects). Further, (3), many of the yepoaie * g5
has been stated " {i.s., he implies these are dualizers],
get their food from the water: no_&wdpoy, howeve,
which tales in sea-water gets its food from the land.
Lastly, some animals begin by living in the water, ang
then change their form and live away from the water,
In the discussion in Book VIII, Aristotle begins by
saying that one way in which animals are divided up
is kara rody Témovs : some are weld and some are &udpg,
This difference can, however, be variously interpreted,
as follows ; , .
(1) Those which take in air are called meld, those whicl
take in water, énbpe. ) )
(2) Some animals do not take in either, but th_elr nature
is such that they are sufficiently provided for with regarq
to the blend of the cooling which comes fr_om alr or
water, and are called neld and &éwdpa respectively.
(3) Those which feed and spend their time in the air are
called weld, those which feed and spend their time i
water, &vdpa. . L
Aristotle then goes on to point out tl_1at these divisions
do not seen entirely satisfactory, since they lead to

describin% certain animals as both neld and &wdpg,.
1

Division (1), therefore, so far as éwpa are concerned,
must be distingnished into (a) animals which take in
water for the same reason that others take in air, viz,,
for cooling ; and (b) those which take in water because
they cannot help doing so while feeding. There is also
a further case, (¢), animals which take in air, but owing
to the blend of their body and their fios are Hudpa.

It is clear, then, that the sitnation is not a simple one,
and that several factors are concerned, which are not
always found in the same combinations (e.g., not all
animals that take in air spend their whole time on land),
and it.therefore needs looking into. This is exactly the
sort of inquiry in which, as we saw (Introd. pp. vi, x),
Aristotle is especially interested : to discover the various
ways in which differences are found combined, with a
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view to ascertaining the * causes.” In the present
field, the following considerations are involved :

(1; themethods by which animals are cooled (kardgutes);
(2) where they feed (rpodd) ;

(3} why these which take in water do so ;

4) where they spend their time (Siarpifd) |

55) where they breed (réxos) ;

of which there are the following varieties (symbols in
square brackets as in § 47 below) :

kardufis : cooled by air-intake {A/C]

cooled by water-intake [W/C]
cocled by the surrounding air [E/C]
co?llf;}) ?y the surrounding water
selfécc(;?led by the eduduror meedua

Tpog :

water-intake :

Swarpefef ¢

feed in the air (Z.e., on land)
feed in the water
for cooling (=28 above)
during feeding (not for cooling)
spend no time in the water

M spend some time in the water

¥ spend the whole time in the water
TOKOS § O breed in the air (i.e., on land)

P breed in the water.
Clearly, several different combinations of these charac-
teristics are possible, and some of them invariably
carry others with them, thus
All Care F, I, and O ;
Al Dare @, NV, and P;
but not all combinations are reciprocal, thus
All K are IV, but not all ¥ are %, and so on.
Some combinations result in perfectly straightforward
cases, others in complicated” ones, as the following
analysis will show. In all cases the ultimate explana~
tion (the * canse™} is to be found in the animal’s
original kpdee—its * blend * or physical composition.

SREQY B ok

(#7) I have endeavoured to make this analysis as complete

as possible by taking into account statements from
other parts of the Aristotelian corpus in addition to
H.4. 1 have not, however, always included place of
feeding and breeding where these are obvious or when
mention of them is omitted by Aristotle.
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In the following paragraphs these abbreviations apg

used for ease of identification and reference :

AJC =air-cooled (by taking in air)

W/C =water-cooled {by taking in water)

E/C =environment-cooled (by air or water, but not by

taking either in)

S/C =self-cooled

[R] indicates that the description satisfies the definition
of meldv or évudpor given in § 39 or § 40,

Analysis of (48) Siraightforward cases (H. 4. 580 a 12 ., b 14 f.)

I. (a) [A/C] Animals which take in air for coolin
and feed in it S’é.e., on land) are called weld. [R
(b) [W/C] Animals which take in water for cooling
and live and feed in it are called &wvdpa. [R]"
II. [E/C] Animals which take in neither but whose
nature is such that they derive sufficient cooling—
the required wxp@ow——trom one or the other are
called weld or &wdpa according as they live ang
feed in air or water (/1.4. 589 a 13 f.). [Hodpg,

R : meld inapplicable]
ITIL. [S/C]) Animals which are self-cooled by the otp-
durov mvebpa {P.A4. 669 a 1), :

{49} Complicated cases (.4, 589 a 18 ff.)

Some animals take in air and breed on land, but feeq
and live in the water. (The case of animals which take
in water and feed and live on land can be ignored;
only one such is known, the cordylus {newt): H.4,
589 b 24 . ; of. Resp. 476 2 5, £.4. 695 b 25, and even
this, together with the frog, is described at H. 4. 487 a 27
simply as a marsh-dwelling &wdpor.) AlthouEh these
animals take in air, they must have access to the water
if they are to continue living. Some spend their whole
time in the water. Some actually take in water as well
as air, and so on. Hence the various senses of éwpoy
must be more precisely distinguished.

(60) The different senses in which animals can be said to be
&udpa are to be distingnished as follows (H.4. 539 b
13 ff.):

IV, (a) [W/C]=I1. (k) above.
water for cooling, and has gills for the purpose
[R, because no animal with gills feeds on land ;
see § 40.] :
{b) The animal takes in water incidentally and per-
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force while feeding—not for the sake of cooling
—and discharges it either (i) [A/C] through a
blowhole or (ii) [E/C] by other means. [R]

(c) [A/C] These animals are &wudpa * on account
of the xpies of their bodies and their Bios
(589 b 22 £): they take in air and breed on
land, but live in the water because **in the
oigraos of their yéveas they receive a share of
the stuff [$Ay] whence they derive their food ”
(590 a 8 f.). [R]

A closely parallel passage is at P.4, 669 a 9
ff., where however these animals are considered
in their role as meld: * Many animals dualize
in their nature: of those which are weld and
[?=1.6.] take in air some spend most of their
time in the water, and "—the next phrase sug-
gests that we should here make a fourth sub-

eading, since the animals which Aristotle goes
on to mention obviously spend their whole time
in the water—

(d) [A/C] * some of those in the water partake to
such an extent of the wely ddos that the rédos of
their being alive [? or “ staying alive " : 708 {ijp]
lies in their breath.” [R

{51) It must not, of course, be supposed that these headings Examples

and sub-headings are all mutually exclusive. Thus of cases,
Crustacea and Cephalopods are deseribed both by 11—

+ they derive sufficient cooling from contact with the water

—and by IV. (b) (ii)}—they take in water during the
course of feeding, not for the sake of cooling. Similarly,
Cetacea are described both by IV. (b) (i) and I'V. (d).

Examples of these various cases are given in H.d4,
VIII 2 and elsewhere :

I. (a) These are the * most perfect” animals, vivi-
parous, hotter and more fluid and not earthy in
their nature. They have a soft lung (not spongy
or stiff) well su?plied with blood : such a lung
is the proof of natural heat. They are air-
cooled, and owing to their great heat they need
a great deal of respiration to cool them. They
take in air and feed in it (G.A4. 732 b 30, P. A4,
668 b 32, Reep, 470 b 24 fL., 477 a 16 f.).

(b) Blooded animals, which have no lung but gills
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instead. These are cooled by water-intake, ang
they feed in the water. These are the Selachig,
and Fishes generally. (Resp. 476 a 1 ff.)
This heading covers the following, all of which are
bloodless : .

(i) Crustacea and Cephalopods, which have ng
lung (being bloodless) and little heat, therefore
need but little cooling : the surrounding water
is sufficient to cool them (Fesp. 4756 b & ff,
476 b 30 f£.). Further examples are the sea-
anemone and shellfish ; see § 43 (3),

(if) Some small short-lived bloodless animals (prob.-
ably certain insects are meant} can obtaip

sufficient cooling from the surrounding air op-

water (Resp. 474 b 25 fi., 475 b 15).

(iii) Some of the longer-lived insects are hotter and
need more cooling. This is provided by their
having a split under the diazoma, which enahles
them to be cooled through the membrane there,
which is quite thin, Examples are: bees,
wasps, ete., cockchafers, cicadas (Resp. 474 §
31 ff. 3 of. §44(2) ).

(53) II1. In the passage just referred to {esp.), Aristotle

Ixxxvi

appears to imply that these creatures are cooled
bg)rpthe Surrour?d}irng air, and that the thinness of
the membrane enables the air to exert a greater
cooling effect ; but he at once goes on (475 a 7 ff,)
to mention the friction produced against this mem-
brane by the rising and subsiding of what he here
calls the éuduror mvefpa (this friction is responsible

for the humming noise produced by bees ete.; ¢

456 a 19, and see n. on H. A, 535 b 12);A [t}_xe
swelling and subsiding of the otudvror mvedpe in
bloodless animals and insects (bees, wasps, flies,
ete.) is mentioned at 456 a 11 .73 and.a‘t 475 a
10 ff. Aristotle goes on to compare the rising and
subsiding movement caused by the fudurov mredun
with the movement caused by the lung in animals
that take in air, and by the gills in fishes ; and says
that in insects this movement produces sufﬁcwl}t
cooling for them. This is in agreement with his
statement at P.A. 669 a 1 f., that bloodless animals
can cool themselves by the eduduvror mveipa,

(55) V. (a) =L (
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Nene of the animals which come under this
heading takes in air or water, and they are all
bloodless,

(54) In elucidation of the preceding paragrapb it should be

noted that certain animals which breathe (viz., ovi-
parous quadrupeds and birds) can remain under water
for a long time because their feppdy is seanty and can
therefore be sufficiently cooled over a long period by
the mere movement of the lung (P.A4. 669 a 36 £.). A
similar statement is found at Resp. 470 b 20 . : in the
oviparous quadrupeds, once the lung has become in-
flated it can of itself by its movement produce a cooling
effect, enabling the animal to remain submerged (the
same is repeated at 475 a 21 f.). It seems probable
that Aristotle regarded the action of the odudgvrov medua
in insects as Earalle] to these cases.

}above. CF, § 43 (1).
{(b) This heading includes: (i) Cetacea (whales,
dolphins, etc.}, which are hlooded, footless ani-
mals, cooled by the intake of air (Resp. 476 b
13 for their discharge of the water they take
in see Resp. 476 b 25); (i) Crustaces and
Cephalopods, bloodless animals without lungs ;
see above, IL (i) (Resp. 476 b 5., 476 b 30 T, ;
for their discharge of the water see also H. 4.
527 b 18).
Certain Ovipara: quadrupeds and scaly ani-
mals such as bothqkinﬂs of tortoise, lizards,
serpents etc.; frogs, and < water->birds {gf.
§43 (2)). These have a spongy lung with little
blood in it or none; hence they need less re-
spiration; hence they can remain a long time
under water because their fepuds is scanty and
can be sufficiently cooled over a long period by
the mere movement of the lung; see above,
§ &4 (Hesp. 470 b 12, 475 2 20, P.A. 669 a a7y,
Other animals which spend much or most of
their time in the water are crocodiles and water-
snakes (Hesp, 475 b 27 ff.).

In addition, there are certain Vivipara, such as
the otter and beaver (see § 48 (2)), and the seal,
& ‘“deformed” quadruped (Resw., loc. cit,; see
also P4, 657 a 23 £, and § 20 above); and the
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elephant, a fantastic quadruped, which is a spe-
cial and very interesting case (P..4. 658 b 33—
659 2 33). In his nature this animal is both éA@Ses
(swamp-haunting) and wefdv: he gets his food
from the water and spends time there ; but being
a land-animal and blooded he has to breathe;
and since owing to his enormonus size he cannot,
like other blooded viviparous animals, get
quickly out of the water on to land, he must be
equally at home in both places: that is why he
has his long nose,
All those under (c) are air-cooled.

(d) This applies to the Cetacea, which spend all

their time in the water, and feed and breed

there.

Empe- {56) It is clear from this schedule that several different com-
binations of the factors listed in § 46 are found, and that
even although taking in air often carries with it breeding
on land, it does not invariably do so. Nor does the
taking in of air necessarily decide an animal’s habitat—
or, to put it another way, it is not, as Empedocles he-
lieved, on account of the heat of their ¢dois that some
animals are &vlpa and some weld {Resp. 477 b 9, 478 a
7 f.). The context of this passage shows that Aristotle
means te deny Empedocles’ contention that certain
animals took to the water simply because their ddos was
so hot and they thought this was a good way of counter-
acting it. In fact, there are hot, blooded, viviparous,
lunged, air-cooled animals both on land and in water
and (477 b 10 f.) some &wdpa are cold, being completely
bloodless {Crustacea, ete.), or have but little blood.

(57) Similarly, we find that animals which have different
methods of cooling may all feed in the same place. Thus
we find feeding in the water
(a} Xhéles, ete., which are hot, blooded, lunged, and

incorrect.

(b} fishes, which though blooded are less hot, and W/C;

(¢} Cephalopods and Crustacea, which are cold, blood-
less, lungless, and E/C.

) All these find their food in the water,

Gompatl‘.lfr?‘n (58) Thus there are some animals which must unavoidably
of thia after all be labelled ** dualizers,” because they exhibit

the essential characteristic of both 7e(d and &vipa: they
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take in air for cooling and they feed in the water. They with male
are for that reason, as we have scen (§ 42), the dualizers and female
par excellence ; and Aristotle cannot help saying that
something has gone wrong with them (H.4. 589 b 28) :
their ¢vues has, as it were, got warped {domepavel Bie-
orpdpfar) ; and he compares with meldv and &uvdpor the
case of male and female ; some males become feminine
in appearance, and some females masculine. Alse, he
says, it is clear that some small item in an animal's
original gdoracs, if this item is dpy7-like (see § 12), will
determine its being male or female, This is a particu-
larly interesting comparison for the following reasons :
the difference between male and female, according to
Aristotle, is one of greater and less heat (&, A. 765 b 15
ff., 776 a 5 ff.; of. 728 a 18, 738 a 36) ; hot and cold
are important dpyel (see § 33); male and female are
dpyal (see G.A. 716 b 10, 763 b 23). Thus these dual-
izers, in addition to what we may consider the main in-
gredient in their sdoracs while they are being formed
gi.e., in their xpdois), receive a portion of another ingre-

ient which is identical with that whence they get their
food (690 a 9).
The idea that an animal’s odoracs and its place of habi- Correspon-
tat should closely correspond is clearly expressed in the S";’;’f ?f;ld
D¢ Respiratione, 417 a 27 ff., where we read that some Yabitat :
living things’ odoragis contains ' more earth” (e.g,, (1) De res-
plants), thal of others * more water ' (e.g., the &udpa), Piratione
that of fliers ** more air,” and that of wefd '* more fire,”
and that each of these have their appointed station in
the places proper {or congenial, slxefors) to them, Here
the question of conservation comes in, and Aristotle
draws a distinction between the fdy of which an animal
consists and the & or state of that g (477 b 18 f.) 5
here, however, we are not concerned with &ec. If a
thing were eonstructed out of wax or ice, Nature would
not place it in heat in order to conserve it, for 7é fepudv
melts things which have been constituted by its oppo-
site. Similarly, 76 dypdv destroys things which have been
constituted by fepudv and £qpdv (e.g., water destroys salt).
Assuming then that the ddy for all edduara is v dypdvand
70 &ypdv [these are the two *“ passive ” Buwdpers; see
§ 14 and Introd. p. xxii] then it is reasonable that things
which have been constituted out of {sie; not * by 7]
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dypde (and perhaps cold too) are év Sypols, and things
constituted out of &npdv are & €npd (e.g., trees, which
are fmpd, grow in earth, which is ¢nodv, and not in
water). The ddoews, therefore, of §y are of the same
character as the places they are in, fluid ones in water,
solid ones in earth, hot ones in air. (In this way Aris-
totle manages to by-pass the difficulty of saying what
animals have their abode in fire ; however, both Vivipara
and birds are ** hot ”' ; see above, §§ 51, 54, and Introd.
pp. xvf.). So gioes is conserved best of all év rois oixelois
Tdmors (477 b 165 ¢f. H.A. 580 a 10 {., ** that which is
ward duow Is agreeable to each and every animal ' ; this
refers to the ingredients of which it is composed : see
§ 40) ; and JAy itself cannot be opposed to the places it
is in. (The reverse may be true of &fews, but this is here
irrelevant,} At L4, 761 a, b Aristotle seems at first
sight to have been less successful in by-passing the
question of fire-dwellers. He establishes {761 a 21 1))
a correlation between earth ( =£&ypdv} and plants, water
( =vypdv) and Testacea {later, 761 b 13, &udpa generally),
air and weld, and is then at a loss to find a class of
animals corresponding to fire : this yeévos, he says, must
be looked for on the moon. He does, however, sub-
stantially modify the rigidity of the scheme by pointing
out that as seawater contains “* a share of all the parts,
bypod xai mvedunros xal yis,” it can contain a quota of
all the creatures which come into being in each of those
realms ; so we need not be surprised to find plants and
#wefd in the water, and the fact that it containg earth will
allow even for the presence in it of Testacea, which are
cold and earthy (761 b 6, 762 a 28). What is more,

Aristotle goes so far as to say (762 a 19) that in earth"

water js present, and in water pneuma is present, and in
all pnewma soul-heat is present. This would indeed
seem to offer a solution to all possible difficulties. Tt is
however, not clear how far such a drastic universaliza-
tion is envisaged by Aristotle in the H.4.; indeed in
the ¢.4. its immediate purpose is to facilitate the ex-
planation of the spontaneous generation of Testacea;
and it is perhaps safer and fairer, so far as the H.4. is
concerned, to assume that what Aristotie felt should be
the normal situation was a general correspondence be-
tween an animal’s xpdois and its place of abode, though

he could not ignore the existence of some intractable
cases.

(60) To sum up, we may observe that the phenomena con- Two paral-

nected with an animal’s character as me{dr or/and Zu-
8pov, its place of abode, of feeding, etc., which have heen
examined in the preceding paragraphs, and the pheno-
mena connected with its manner of reproduction (see
Introd. pp. xv ff.}, are parallel manifestations of one and
the same thing, viz., the xpdows of its original ovoraos.
They, and certzin other manifestations, sueh as the
natural posture of the body, the number of organs of
locomotion, sex, colour of hair (G.A. 784 a 23 £.), and
50 fqrth, are all controlled by, and are dependent upon,
the interrelation and cupperpia of the four substances
which are fundamental in Aristotle’s physical scheme,
We can see from these things something of the way in
which Aristotle conceives the * material cause” to
operate in zoology.
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I wave provided below three separate tables of
contents, which give increasingly detailed informa-

tion, to enable the reader to see the structure of the

treatise and to help him to find his way about in it,
These and the Index (to be included in the third
volume) are intended to be mutually supplementary,
The three tables give :
1, A scheme of the treatise.
2. A summary of the contents of the main part of
the work.

8. Details of the subjects dealt with in the various .

sections.

The “ Historia » itself, 7.e. the collection of facts
about animals, begins about three-quarters of the
way through chapter 8 of Book I (at 401 a 14). Itis
preceded by some InTropucToRY matter (chs. 1-5
and the first half of ch. 6), and by a short but most
important statement about the MeTHoD and Punrose
of the undertaking {middle of ch. 6, 491 a 7 f.). The
introductory matter and the statement I have sum-
marized in the first table ; the second and third tableg
deal only with the ** Historia ” proper.

Both in the text and in these tables I have for con-

venience adhered to the generally accepted order of |

the Books, as in the Berlin edition and in most printed
texts, although in the mss. the present Book VII
follows the present Book IX,

xcii
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HISTORIA ANIMALIUM

1. Scheme of the Historia animalium

Inraopucrony
The two sorts of ** parts ”* : (@) uniform ; (&) non-
uniform { =instrumental}. '
The degrees of difference in (i) the instrumental
parts 3
(i) the uniform parts,
Other kinds of differences :
Specimens of differences in manner of life,
in activities, and
in dispositions.
Some instrumental parts are common to all {or
most) animals, though exhibiting differences.
Fluid is an essential uniform part for all animals :
it and the parts in which it occurs exhibit differences.
Specimens of differences in methods of reproduction,
in means of locomotion,
The main classes of animals (but precise and ex-
haustive classification is not possible}.

The MeTtHOD and Purrose of the undertaking : To
ascertain the differences that animals exhibit—to
record the facts about all of them, as a necessary
preliminary to discovering the causes thereof,

Then follows the Historra itself, 4.e., the records
of the differences arranged under three main head-
ings {a fourth, B in the list below, is very brief, and
contains a few differences not otherwise classified) :

A. Differences in the Parrs (Bk.I, 6 to Bk. IV. 7).

B. Diﬂ't;rences not otherwise classified (Bk. TV.
8-11).

C. Differences relating to Rerronverron (Bk, V. 1
to Bk. VII. 12),

D, Differences relating to Acrrviries and Maxwzn

or Lirg, which vary according to the animals’

Disposirions and Dier (Bk. VIIL. 1 to Bk. IX.

50 (498) ).
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2. Summary

The following table summarizes the contents of headings
A to D in the foregoing table.
(M) indicates that a section deals exclusively or chiefly with
an, .

{P) indicates that the treatment is seriatim by ‘¢ parts,”

G) indicates that the treatment is seriatim by groups or
kinds of animals, though some such series are less com.
plete than others. :

A. Differences of PanTts

BOOK
LeIII.1 A1, Instrumental parts of Blooded animals ;
(1) Vivipara: (@) external (M, P); (5)internal (M, P).
L {0} external sP). '
(ii) Ovipara: (a) external ((),
(lil) All: 5) internal (P).

III. 2-22 A, 2, Uniform parts of Biooded animals {P).
IV, 1-7 A, 3, Parts of Bloodless animals {G): ®)
(z) exterpal ; (») internal,
B. Differences not otherwise classified
Iv. 8 B. 1, Number of sense-faculties {G): (i) Blooded anij-
mals; (ii) Bloodless animals,
¢ B. 2. Xg_ié::&l((}): (i) Bloodlesa animals; ({ii) Blooded
imals,
10 B. 8. Sleep and dreaming {&).
11 B. 4. Distinetion (or absence of distinction) of sex (&),
B. 5. Bome secondary sex-differences.
C. Differences of Rrrropucrion
V.1 - The varlous methods of reproduction (summary),
V. 2-7 C. 1. Coition (G): (1) Blooded animals ; (ii) Blzaodless
animala,
8-13 C. 2. Breeding seasons ().
14 C. 3. Ages and signs of maturity (G).
C. 4, Methods of reproduction {G) :
V. 1, 37 {8 Blooden satts (03, hnd wii
R (ii) M:]{]}. ed animals (G}, and ulfimately

D. Differences of Drer and Disrostrion

VIII Introductory :
1 Degrees of difference in dispositions.
The scalg naturae : from planta upwards the stages

xcly

VIIL 2-11

12-17

17
18-20

21-26
27
28-29

80
IX. 1

49

60
49B
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are continnous. Differences are related to the man-
ner in which animals produce and rear their young,
and to the nature of their food. .
Differences of habitat : differences within ** aguatic’”
and ** terrestrial '’ are occasioned by the ]ﬁu.rpose for
which animals take in air or water, by their bodily
“ blend,” and by the nature of their food.

D, 1. Differences of diel {and habitat) (G). .
(Note.~—In chs. 12-20 and 28-30 most of the differ-
ences recorded are not inherent natural differences
betweenr varlous kinds of animals, but differences
brought about in this or that kind of animal by such
external factors as changes of temperature or of
locality. ) .

Cha. 21-26 appear not to be an integral part of the
geheme. )

Differences in manper of life due. to_changes of tem-

perature, season, ete,; Migration; Hibernation (and

eatlvation) {G).

Differences in sloughing habits.

Differences in healthiness due to seasons and weather

Diseases of certain guadrupeds.
Enemies of bees.

Differences In the ovcurrence, phyalque, and dispositions
of animals due to locality and climate.

Differences in healthiness of marine animals due to
breeding seasoms. Seasonal changes of colour in Fishea,

D, 2. Differences of dizposition eccording lo sex.,

. 3. Enmities between animals, due to diel and man-
ner of bife,

D. 4. Enmity and sociability of Fishes.

D. 5. Differences, chiefly of intelligence and instinclive

ifs (1.B., of dispositions and activities) (4).

(Particular attention is given to Birds (chs, 7-36)
and to Bees (ch, 40).)

As conditions {pathé) can modify activities, so activities

can modify dispositions, can even cause physical

changes, €.g., in fowls.

FPhysical changes due to castration,

Rumination.

bBirlqls' segsonal colour-changes, and dust- and water-
aths.

Xcv
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3. Detail of Contents

The following table gives details of the contents und
heac!ings A, C, and D. Itis unnecessary to give furth::-
details for B.

The numbers in brackets indicate chapters.

BE. I

Bk I

Bk, ITT

xevi

A, Pars

A. I, Instrumental paris of Blocded animals: (1) Vigs

(a; external parts [6f Man] () Vivipara

(7) head ; (8) face; (9 evebrows and eyest (11) ears, noge

jaws, lips, mouth, tengue, ete.; (12) neck ; trunk, frong

parts, and (15) rear parts. Correspondence hetween upper

ggrdtéowg;, ete. The armst and tljl'?ir parbs, the legs and thejr
. an’s unique posture, exi i i

tion of the senae-o(}:gans. lon of the inbs. - Posi-

A. 1. (i) {b) internal parts [of Man]

HL% Iifeaé‘(i t l(air_a.inﬁretu.; ?gzsophaﬂlus.windpipe,Iung.s!.omach-

, diaphragm, liver, \ ~blg ; kidneys
(L frears, d phrag T, spleen, gall-bladder ; kidneys

(1) Recapitulation of the kinds of difference,
A. 1. (1) {e) external parts (resumed) [chiefly vivi .
{?)pfdadarid e { } [chiefly viviparous quad
head, limbs ; peculiarities of the elephant ; cheat, flex]
of limbs, Statio!’lary_ posture, movement of limbs in walklin?gn
tail, hair ; peeuliarities of the camel; legs, feet, horns an,
hucklebanes,l breast, generative organs, relative sizes of the
parts according to age; teeth; peeculiarities of the marti-
chorag ; (7) mouth ; (8) apes, ete., which have some features
in commen with Man, some with quadrupeds.
A. 1. (i) Ovipara (a) external parts :
%.oﬁQPadrupeﬁc‘lg ; (11) peculiarities of the chamaelson | (12)
p;;t:,'et(cl.a) ishes (but some ars viviparous); (14) ser-
A. 1. (i) Blooded animale generally (b) internal parts [Man
Viviparous quadrn eds, Cetacean, Ovi !
siegl)vents, %ir&s, Fisllljes]. #oe, Dviparous ghadrupeds,
gesophagus and windpipe, diaphragm Iung, spleen, gall-
ladder ; (16) kidneys and blagder : heart, 1iver, spio
stomach, and intestines, der'y (17) eart, liver, spleen,
(1) geverative organs, male and female.
A. 2. Uniform parts of Biooded animals
(2} Blood, flesh, eto., and their counterparts.,
Heoart and blood-vgssels in Man; (5) sinews: (6) fibres:
(7) hones; (8) cartilage; (9) horn, nail, claw; (1) 11uir:'
(11) skin; (12) change of colour ; {(13) membranes; {(14)
Omentum ; (15) bladdex;; {16) flesh ; {17} fat and suet ; (19)
blood ; (20) marrow, milk 5 (21) rennet ; (22) semen,

Bk. IV

Bk IV

BEL. V .

Bk VI

HISTORIA ANIMALIUM

A. 3, Parts of Bloodless animals

(1) The four classes of Bloodless animals: Cephalopods,
Crustacea, Testacea, Insects.
Cevhalopoda : external parts, internal parts.

{2) Crustaees ; external parts; (3) internal parts. .

4) Testacea and Intermediate animalg ! external parts, in-
ternal parks.

(7) Imsects : external parts, internal parts.

B. MisceLrayeous
(8-11) For dataila see the Summary.

C. RrraopucTtron

(1) Programme of the order in which the grours are to be

discuesed (not begun until ch, 15, and then not strictly

adhered to): Testacea, Crustacea, Cephalopods, Insects;

Fishes viviparous and oviparous, Birds, footed Ovipars and

Vivipara, Man,

The varfous methods of reproduction.

Q. 1. Methods of coition: (? Blooded animuals: (2) birds

and viviparous quadrupeds ; (2) oviparous quadrupeds; {4)

serpents, ete. ; (5) fishes, including Selachia ; Cetacea ;

(i) Bloodless animale: (8) Cephalopods; (7) Crustacen;

(8) Insects.

C. 2. Breeding seasons .

(8-11) general ; birds (special reference to halcyon), insecta,

tishes including Belachia; (12) Cephalopods, Testacea ; (18)

wild and domesticated birds (pigeons).

C. 3. Ages and signs of madurity

{14) Voice, etc., and times of sexual maturity, in Man and

viviparous guadrupeds,

C. 4. Reproduction: (i) Bloodless animals

(16} Testacen (without copulation ; spontaneous generation);

gtarfish and hermit-crab; (18) sea-snemone, sponges; (17

Crustacen ; (18) Cephalopods ; {19)Insecis ; various methods

of repreduetion : eome larviparous {some grubs derived from

copulation, some without) ; anlmals found in snow and fire ;

{20) ichneumon-wasp ; (21) bees, honey and honeycomb ;

(23; wasps ; (24) humble-bee ; (25) ants ; (26) land-scorpion ;

(27) epiders ; (28) grasshoppers ; (29) focust; (30) cicada;

(31) ineects not generated from grubs ; fleas, lies, ete,; (32

clothes-moth, cheose-mite, book-scorpion, basket-worm, Hg-

wasp.

. 4, voduction! (i) Blooded animals .

{a) Quadruped Ovipara: (33) tortoise, ete., lizard, crocodile.

) Footless Ovinara. {34)serpents and {ovoviviparous) viper.

(¢} Footed Oviparg (Birds): (1) laying seasons and habita:
(2) eges and wind-eggs ; display of pigeons ; {3) develop-
ment of the embryo; double-yolked egge; (4) pigeons ;

xcvit
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5) yulture ; {6) eagles and other lazrge birda s (7Y euck
ES) incubation habits of certain bi;rdg 1 () pez(a.fr)mrl. a0

(d) Marine animals; (10) the Selachia ; their embryology
(12) Cetacea : dolphln, whale, porpoise, seal; (18 Ovi!
parous fishes : general observations; (14) carp, chalksy
glania, etc. ; (ib) Spontaneously-generated Fishes ; (16)’
abnormality of the ssl; (17) spawning seasons.

(e} Viviparous rupeds; (18) General. Efacis of Dalring
on_ disposition. Menstruation, Particular animals
swine ; (10) sheep, goat: (20) dog; (21) cattle; (9
horse ; (28) ass; (24) mule ; (26) camel ; {27} elephant
%28) wild swine ; (29} deer; (30) bear ; (31) lion; (325

yena ; (38) hare; (34) fox; (35) wolf, cat, ete. ; (38)
Syrian ‘' mule **; (37) mouse.

Bk. VIT (f) Man: (1) signe of puberty; (2) catamenia ; (3) slgns of

conception ; effluxion ; abortion; (4) pregnana , bwin
—quintuplets, superfetation ; (5} lactation, pe¥10d3 o:‘
fecundltyl, mdivndmﬂ_ differences in women, transmitteq
characteristica ; (7) impregnation; (8) the embryo ; (9)
parturition ; (L0} obstetrics; (11) milk; (12) conval-
gions in infants,

D, Dt axp Dmrosirion

Bk, VIII Introductery (1, 2). See Summary.

Xev

ey

g) JT liiet {and habital) - "

egtacea, gea-anemones, limpet, sea-turtles, Cruatae
Cephalopods, Fishes, eels; (3} Birds; (4) Oviparous qu:&
rupeds, serpents ; (b} 'Vlvlparous quadripeds : wolf, hveng
?;)M’i HO?’?;) I%Iée- a.(%c)lhriver-anémadf: bgeaver, otter, etc.E

H cattle ; orse and mule ; elephant, ¢ :

(lﬂf)a%eep. goats; (11) Insects, ) elophant, camel ;
Differences due to changes of season, eto. :
(12) (i) Migration: Birds, Fishes; (14) (HI)BHibernatiun and
estivation . Insects, serpent, lizard, ete., ¥ hes ; (16) Birda ;
El.?) Viviparous quadrupeds : porcuplne, bear, dormouse ;
{ii} Sloughing: Oviparous guadrupeds, serpents, vipers
Imsects, Crustacea. '
Favouradle and healthy sensons
{18) Birds ; (19) Fishes; (20) Testacen,
(jéziaeaa&a nj(e.zn;)jip;rm Qémd{l?peds a.nzg aonielremedies.

g ; og and others ; cattle; (24) b s
(25; asses ; (26) elephants. (28) oatdle;. (24) horses '
Favourable and healthy seasons {resumed)

(27 Ingects. Enemies of the bee,

Ef;ﬁf’ io:;f locality and climale on ocourrence, physigue and dis-
f’zs, 28). Aleo, Interbreeding of animals.

Effect of pregrancy on health :

(20) Testacea, Crustacea, Cophalopods, Fishes,

HISTORIA ANIMALIUM

Bk. IX D‘isg‘asitiom

(1) The varieties of diapositions,

D, 2. Differences due to gex : Man and viviparous quadrupeds;
dogs, bears, leopards, Crustacea.

D, 3. Enmities bolween antmals, due to diel and manner of life.
(8) D. 4. Enmity and sociability of Fiskes,

D. 5. Intelligence and habits (dispositions and activities) :

(3) sheep, goats; (4) cattle, horses ; (5) deer; (8) bear and
other wild animals, ichneumon, crocodile, tortoise, etc.,
hedgehog, marten.

Birds : (7 swallow, pigeons ; (8) qualil, partridge ; {9) wood-
pecker ; (10) crane, pelican; (11} stone-curlew, hawk, vul-
ture, ete, ; (12) wagtall, web-footed hirds, ehalkis : (13) jay,
ehie.; (14} haleyon; (15) hoopoe ; (18) reedwarbler; (1%)
krew, ete,; (18) herons; (19) blackbirds; (20) thrushes ;
(21) blucbird ; (22) criole, shrike ; (23} pardalos, kollyrion :
(24) daws; (25) larks; (26) woodcoek; (27} ihis; (28)
horned owls; (29) cuckoo; (30) kypselos (=apous) zoat-
sucker ; (31} ravens; (32) eaples; (33) Seythian bird; (34)
owls, pi}ene v (3b6) petrel ; (36) hawha,

Marine animals : (37) Flshes, Cephalopods (esp. cuttlefish,
octopus, nautilus),

¢(38) Industrious Insects; (39) spiders, etc.: (40) comb-
building Tnsects : beea; (d1) wasps; (42) anhu-enaa; {43)
humble-bees. .

Disposition of (44) lion, ete. ; (45) bison ; (46) elephant; (47)
camel {the King of Scythia's mare): (48) dolphin.

{49, 50, 498). Bee the Bummary.

ABBREVIATIONS

The following abbreviations have been used for the titles
of the zoological works :

H. A, Historia animalium

P.A. De partibus animaliuvm
G.A. De generatione animalivm
Resp. Da respiratione
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While this volume was in the press, the Budé edition of

H.A.,

i-iv was

tome I, livres I-IV, Texte établi et traduit par Pierre Louis,

Paris, 1964,

ublished : Adristote, Histoire des animaus,

SIGLA

Manuscripts cited throughout

A {=A%) Marcianus graecus Z 208,
C (=C?# Laurentianus LXXXVIIL 4.
P Vaticanus graecus 1339,
D (=D*) Vaticanus graecus 262.
Manuscripts ocousionally cited
Rhen. Rhenani, nune Parisinus supp. graecus 212,
m Parisinus graecus 1921.
Ambr. Ambrosianus 46 (I. 56 sup.)
E (=E#) Vaticanus graecus 506.

Belker attached the small ® to his symbols for four of these
manuscripts {as shown above) to distinguish them from other
manuscripts for which he used the corresponding plain sym-
bols. Since these other manuscripts are not relevant to H{A..
in order to simplify the appearance of the apparatus criticus
I have omitted the small o,

Where required, At =first hand of A, A¥ =later hand(s) of A,

Readings and emendations

T Michael Scot’s Latin translation (either its actua
words, or the original Greek reading clearly implied)
from my own transeription.

Gul William of Moerbeke's Latin translation.
vul! The reading of Bekker’s Berlin edition.
A Wimmer, in Aubert and Wimmer's edition.
Buss. Bussemaker.

Camot. Camotius,

Cs. - Camus.

Dt. Dittmeyer.

Pi. Piceolos.

Scal,  Secaliger.

Sn. Schneider.

Sylb. Sylburg.

Tﬁ. D'Arcy Thompson.

Other names are unabbreviated.

1 Il)ienote words wrongly placed or incorporated into
the text.

( » Denote (a) in the Greek text, words or parts of

words supplied conjecturally ;

{9) in the English, either the translation of words

supplied in the Greek, or words required to com-

plete the sense.




THE TRADITIONAT, ORDER of the works of
Aristotle as they appear since the edition of
{mmanuel Bekker (Berlin, 1831), and their
division inte volumes in this edition.

PAGES
I. The Categories {Kergyopfa} . . i-15
On Interpretation ({Ilepi épunreias) . 16-24
Prior Analytics, Books I-II (Avadvrice
npdrepn) . 24-T0
II. Posterior Analytics, Books I-II (’Ava-
Avrikd Uorepa) . 71-100
Fopica, Books - VI (Tomxu) . 100-164
[II. On Sophistical Refutations (I'Iepz. a0~
fuorindy Edyyur) . . 164-184
(The foregoing corpus of six loglcal
treatises is known also as the Organon).
{For Ipages 184-813 see volumes IV-
Vi)
On Coming-to-be and Passing-away
(Tlept yevéoews xat pleps} . . 314-338
On the Cosmos (Ilepl wdopor) . . 391-401
IV. Physics, Books I-IV (Quauesf} . . 184-224
V. Phyaies, Books V-VIII (Quoki) . 224267
V1. On the Heavens, Books [-1V (Hept ot
paroi) . 268-813

(For pages 314 338 see volume I, )

VII. Meteorologica, Books I-IV (Me-rempo-
Aoyerd) . 338-390

{For puges 391 401 280 votume 1T, )
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VIIL On the Soul, Books I-TtT A PAGES
o, naturahaoo s {Tept o) 402-435 OngMarvellous Things ;-leard {TTept 630.947
O S ﬂ.vyumwv a-KOvUP‘.CI-TmV . =
[:I r.a;;o-s:wz;ld Sensible Objects (ITepi 436-440 Mechanical Problems (Myyavixd) . 847-858
On M emory and Recollectlon (I'Iep; _ (For pages 859-930 see volume X V.)
pipns kal drammfoews) . 449-453 (For pages 930-967 see volume X VI.)
On bleep and Waking (Hsp: vrvov On Invisible Lines (Iepi drépaw
xal éypyydpoeens) 463-458 yoapu@r) . 968-972
On Dreams (ng; epmm,.) . £58-162 The Situations and Names of Wmds
On Prophecy in Sleep (Ilept +4s .'mﬂ {' Avépawr Béoers kal wpoogyopios) . 973
Umvay porrieds) 462-464 On Melissus, Xenophanes and Gor-
On Length and Shortness Olefe(Hep; gias (Hep: MeMioaou, Ilepi ._.e:aocfm.—
roxpofidrpros kol BpayvBidryros) . 464-467 vovs, Ilepi Topylev) ! 974-980
On Youth and Old Age On Life XV, Problems, Books I-XXI (II oBA-»ﬁ are) 853-930
and Death (Hep; vedryros xal yijpws, «V1. Probl ’ Books XXTI- ‘{\;{VI PIL
Hepi Lwis xal Bavdrov) . 467470 rfé,\ ems,) oo%E ! {Hpo— 930-967
On Respiration (Ilepi dvamvofs) . 470480 oy
On Breath (ITep! mvedparos) . i 481-486 {For pages 568- 980 see 'uolu'me XI V)
IX. Hxstﬂna Animalium, Books I-II{ (TTepi Rl}zt)?rlc go Mlexander (P’qmp‘m ﬂpog 1420-1447
76 {da loroplas) . 486-523 L M ef]av por) ’ o
X, HlstonaAmmalmm, Books IV- V I(Hepn v :;tap Y)SICSu Books TIX (Ta 'uem i 980-1052
r¢ Lida foroplas) . 523-581 UO‘L;{:I. ) B
XI. Hlstona Ammahum, Books VII-X (He,w XVIL Mt;.gt;]:m)‘r)sws. Books X '{IV (T2 perd vd 1052-1093
14 {Pa loropia) . 581-630 -135%
XIL Parts of Animals, Books LIV (IIen ?xfewnonﬁw' i OOIES IkII% (I?W‘g%wm) Bas
Ledew wopiw) 639-697 a%ilaa) oraia, Boos (e 'ue- 1181-1213
On Movement of Animals (Hepl §mwv ¢ .
xewifo ews) . 698-704 {IX. Nicomachean Ethms, Books I- X( Hﬂuca
Progression of Animals (Hspt aropemg Nuxopudxera) . 1094-1181
L) ] 704-714 (F%’Vgaﬁe)s 1181 1213 se¢ 'volume
XIIL G t - :
er&f::ylt;::vggeﬁg:mal_s. Booksl V(Hepl 715-780 XX. Athenian Constltutlon ('Aﬂqvacmv woAe-
XIV. Minor Works: ) s LV
On Colours (lep! ypwpdraw) . ] 791-709 udemian Ethlcs, Books I-V I( Hﬂufa.
On Things Heard (Ilepi dxovordy) . 800-804 Eddjuea) . 1214-1245
Physiognomies {Puoropvwpovind) . 805-814, On Virtues and VlCeS (H€Pf- QPETWF ot 1249-1251
4 On Plants, Books I-II ([lepl gordas) . 815-830 wawd) - §
civ XXI. Politics, Books I-VIII (Ho.\mxa) . 1252-1342
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PAGES
(For pages 1343-1353 see wolume
XVIIi)

XRIL * Art” of Rhetoric (Téom pyropucl) .  1354-1420
v ot
(For pages 1420-1447 ses volume
XTFl1)

XXIIL Poetics (Tepl worgrends) . . . 144T7-1482
[Longinus], On the Sublime
[Demetrius], On Style
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ARISTOTLE

HISTORIA ANIMALIUM
BOOK I

Tur parts ¢ which are found in animals are of two I

kinds : (a) those which are incomposite, viz., those INTRODTC- .

TION. Two

which divide up into uniform portions,?® for example, sorts of
““ paris " 1

flesh divides up into flesh ; (b) those which are com-~ (o iniform, :

osite, viz., those which divide up into non-uniform (b) non-
uniform

portions, for example, the hand does not divide up (=ibstru-

into hands, nor the face into faces. mental).
Some of these are called not only parts but limbs.

These are the parts which, while being complete and

entire, contain other (different) parts within them-

. selves, for example, head, leg, hand, the arm as a

whole, and the chest: all these are complete and
entire parts, which have other parts belonging to
them.

Now all the non-uniform parts are composed out of
the uniform ones, for example, the hand is composed
of flesh, sinews and bones.

With regard to animals, some have all their parts Degrees of
mutually identical, some have parts of a different Jifgrencein
character. Some parts are specifically identical, for siwumental
example, one man’s nose and eye are identical with parts;
another’s nose and eye, one’s flesh with another’s
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1 adrois AD, A-W., Dt.: in ¢is T abrois vulg,
* 7abrd A-W., rdabra ! rafra D, istud = : adrd AC, vulg.
37 C: om, vulg,

¢ T have translated yéves here by “ genus,” but it will be
seen from the definition which immediately follows that
genus "' has not its modern technical meaning, It would
in fact be misleading to translate yévos and elfos normally by
“ genus ™ and * species **; and I have used terms such as
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flesh, one’s bone with another's bone ; and the same
applies to the parts of a horse, and of such other
animals as we consider to be specifically identical ;
for as the whole is to the whole, so every part is to
every part. In other cases, they are, it is true, identi-
cal, but they differ in respect of excess and defect :
this applies to those whose genus ¢ is the same; and
by genus I mean, for example, bird and fish: each
of these exhibits difference with respect to genus, and
of course there are numerous species both of fishes
and of birds.

Now, generally speaking, the differences exhibited
in animals by most of the parts lie in the contrasting
oppositions of their secondary characteristics,? e.g.,
of colour or shape : some exhibit the same charac-
teristic, but to a greater or less degree ; some differ
in respect of possessing more or fewer of a particular
feature ; some in respect of its greater or smaller
size—.e., generally, they differ by way of excess and
defect.c An illustration : the flesh of some animals
is soft in consistency, of others, hard ; some have a
long bill, others a short one; some have many
feathers, some few. Furthermore, even among the
animals we are discussing, some have parts which
are absent from others : e.g., some have spurs, some
have not ; some have crests, others have not. But,
in general, most of the parts, i.e., those out of which
the main bulk of the body is composed, are either
identical or differ by way of opposition, i.e., by excess
and defect—for we may consider *' the more and
less ” as being the same as “ excess and defect.”

* group,” ‘' class,” ““ kind,” and the like. See further,
Notes, §§ 4 1. .
® These wafuare, or secondary sex-characteristics, are

dealt with at length in G..4. Book V. ¢ See Notes, § 3.
5
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8 See Notes, § 13..
b See note on 489 a 23. ¢ See Notes, §§ 22 1.
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Some animals, however, have parts which are not
specifically identical, nor differing merely by excess

and defect ¢ these parts correspond only “ by ana-
logy " : of which an example js the correspondence
between bone and fishspine, nail and hoof, hand and
claw, feather and scale : in a fish, the scale is the
corresponding thing to a feather in a bird.

Very well, then : with regard to the parts they
possess the various animals are identical or different
in the manner just deseribed ; and the same holds
good with regard to the position of their parts : many
animals have identical parts, but differently placed;
some, for instance, have their teats on the breast,
gome near the thighs.

We can also distinguish differences among the (i) the uni-
uniform parts : some are soft and fluid,® others are "7 PaTts.
solid and firm. The fluid ones may be such without
quahficatlon, or else fluid only so long as they remain
in the natural organism : examples of the latter are
blood, serum,? lard, suet, marrow, semen, gall, milk
(in those that have it), ﬂesh, and analogous parts ;
so too, in another way, the residues,® e.g., phlegm,
and the excretions of the belly and the bladder. Ex-
amples of solid and firm parts are : sinew, skin, blood-
vessel, hair, bone, gristle, nail, horn [this can be in-
cluded, because here the part has the same name as
the whole, which is also called * horn ” on account of
its shape] ; to these must be added parts which are
analogous to them.

Further differences exhibited by animals are those other Kinds
which relate to their manner of life, their activities, &f differ-
and their dispositions, as well as their parts.¢ Let us

4 Aristotle is therefore not concerned exclusively with
morphology.
7
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¢ For the purpose of cooling. (On the meaning of &u8par
see Notes, §§ 3% fI.) In fact, all the non-selachian fishes take
in sea-water continually, and excrete salt through the gills,
in order to control the osmotic pressure inside the body. {The
selachian fishes have an osmotie pressure which is the same
as that of the sea-water.)

® The meaning (and translation) of Sorpeov has to some
extent to be determined from the context. This is not always
easy (and perhaps not always important), as in the present

8

HISTORIA ANIMALIUM, I. 1 .

describe these first in general outline, and then we
will go on to speak of the various kinds, giving special
attention te each.

Here are examples of differences in respect of
manner of life, dispositions, and activities. Some are
water-animals, others land-animals. There are two
ways of being water-animals, Some both live and
feed in the water, take in water and emit it,® and
are unable to live if deprived of it : this is the case
with many of the fishes. Others feed and live in
the water ; but what they take in is air, not water ;
and they breed away from the water. Many of these
animals are footed : e.g., the otter, the beaver, the
crocodile ; many are winged, e.g., the shearwater
and the plunger ; many are footless, e.g., the water-
snake. Some animals, although they get their food
in the water and cannot live away from it, still take
in neither water nor air: examples are the sea-
anemones and shellfish.? Again, some water-animals
live in the sea, some in rivers, some in lakes, some in
marshes (e.g., the frog and the newt).®

Similarly, there are various kinds of land-animals :
some take in air and emit it (processes known as in-
halation and exhalation) ; examples are man and all
land-animals that have lungs. Others do not take in
any air, although they live and get their food on land,

passage, where the more particularized rendering * oysters ”
might do equally well. Lt is clear from 490 b 11 {where see
note) that derpsor was used as a popular term for what Aris-
totle more precisely designates dorpanddepua (** Testacea ),
i.¢., animals with potsherd-shells; and we may justiﬁably
translate by the popular English term * shellfish ' (¢f., ¢.g.,
487 b 9), if we remember that in such cases “ shellfish ** will
not include, e.g., erabs (Aristotle’s * soft-shelled ** animals,
Grustacea).
¢ But see Notes, §§ 40, 49.

Specimen
examples of !
differences
in manner
of life,

activities,
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seqq.

¢ In our Greek mss. this passage has been corrupted by
an annotetion which has ousted the original text. The re-
ceived text'as in Bekker’s edition reads: * The gnats [so
PDA?Z; aspides AXC) are an instance of this, for out of them
comes into being the gadfly.” Xarsch conjectured askarides
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e.g., wasps, bees, and the other insects, (I call insects
those creatures which have insections on their bodies,
whether on their underside only, or both on their
underside and on their backs.)

Now, as I have said, many land-animals get their
focd from the water ; but no water-animal which
takes in sea-water gets its food from the land. Yet
again, some animals spend the first part of their lives
in the water, and then change to another shape and
live away from the water. The bloodworms are an
instance of this : at first they live in the rivers, then
their shape changes and the gnat develops out of
them and lives away from the water.® '

Furthermore, some animals are stationary, others
move about. The stationary ones are found in the
water ; no land-animal is stationary. In the water
we find many animals which live by sticking fast to
some object : many kinds of shellfish  do this. We
must include the sponge in this connexion, for so far
as we can see it has sensation of a sort : this is indi-
cated by the fact that it is more difficult to dislodge,
unless the effort to do so is made swrreptitiously—or
so it is alleged. Some animals moor themselves, and
then break loose ; examples are a certain kind of sea-
anemone as it is called : for some of these break loose

for aspides, and this alteration is adopted by Dittmeyer, who
brackets the second part of the sentence, which is obviously
wrong. Michael Scot’s Latin version clearly shows what
has happened, and I have ventured to restore the Greek text
from it, with reference to H.A4. 551 b 26 ff., where a fuller
account of the matter is given.—The observation of the
metamorphosis of larvae living in the water is remarkable.
Dr J. Needham informs me that the metamorphosis of mos-
quitoes from larvae in the water is also clearly recognized in
the Huai{ Nan Tzu book, ch. 17, of 2nd-cent, B.c, China,
? See notes on 487 a 26 and 490 b 11,
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¢ An important observation, although it did not suggest
:::;)1 Aristotle that locomotion on land preceded locomotion in

e air,

b It will be seen from 490 a 6 ff. that Aristotle recognizes
three different kinds of winged animals : those whose wings
are (1) feathered (mrepwrdv), as birds: (2) membranous
{mr\wrdy), as bees; (3) dermatous (Sepudmrepa), as bats, I
have adopted the translation ‘* dermatous ** for the third in
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at night to look for food. Many animals, though un-
attached, are stationary, e.g., oysters, and the holo-
thuria as they are called. Some are swimmers, e.g.,
fishes, and Cephalopods, and Crustacea (e.g., cray-
fish). Some walk about, e.g., the whole class of erabs,
which although water-animals have the natural faculty
of being able to walk. Some land-animals are winged,
e.g., birds and bees (winged in different ways, these) ;
some are footed, Of footed animals, some walk, some
creep, some wriggle. No animal is merely able to
fly (winged),® as the fish is merely able to swim, Even
the dermatous-winged ? animals can walk about, and
bats have feet, and the seal has stunted feet.

Some birds have feet which are not much use, and
this aceounts for their being called apodes © (footless).
The small bird concerned is a very good fiier ; and
practically all those which resemble it are good fliers
and have poor feet : examples are the swallow ¢ and
the drepanis.c All these are of similar habits and
similar plumage, and resemble one another closely
in appearance, The apous can be seen throughout
the season, but the drepanis only when it has been
raining, in summer : then it is seen and caught, but
on the whole it is a rare bird. Many animals combine
ability to walk and ability to swim.

Here are some further differences with respect to
animals’ manner of life and activities. Some are

default of a more satisfactory term. The exact modern term
would be ** patagial,” but this fails to convey what Aristotle’s
term does, viz., the notion that the wings are made of skin.
¢ Probably the swift,
¢ Probably the rock- or diff-swallow, Hirundo rupestris.
; Lit., the sickle-bird ; perhaps the Alpine swift, Cypeelus
molba.
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s, popuné, péhirra, dowa 8¢ 7odda Tdv Svrduwy
Kkai TGV TeTpamddwy. éri Tols Témots T4 UV Tpw-
i yAoBurikd, olov gadpa, d¢us, 76, § vmépyeia, oloy
i ! secl. Sn.: énmopdorepile xal vdw dy. kal vév povaSudv.
: rdy & dy.» Td pév wod. Gohllke.
| ® dula AC: dpar PD, vulg.
: 2 Jyos (sc. piscis) tent. Th.
* dufprjry coni. Th.
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gregarious, some solitary : this applies to footed
animals, winged ones, and swimmers alike ; others
are dualizers.® Some of the gregarious animals are
social,’ whereas others are more dispersed, Examples
of gregarious animals are : birds—the pigeon class,
the crane, the swan (N.B.: no crook-taloned bird is
gregarious) ; swimmers—many groups of fishes, e.g.,
those called migrants, the tunnies, the pelamys, and
the bonito.* And man dualizes.

The social animals are those which have some one
common activity ; and this is not true of all the grega-
rious animals. Examples of social animals are man,
bees, wasps, ants, eranes. Some of them live under a
ruler, some have no ruler ; examples : cranes and bees
live under a ruler, ants and innumerable others do
not. Some of the gregarious and also some of the
solitary animals remain in one situation, others roam
about. Further, some are carnivorous, some frugi-
vorous, others omnivorous ; some have a diet peculiar
to themselves, as for instance bees and spiders ; bees
feed on honey and a few other sweet materials,
spiders live by catching flies ; some animals live on
fish. Again, some catch their food, others store it up ;
others do not. Some provide themselves with habita-
tions, some have none ; examples of the former are
the mole, the mouse, the ant, and the bee; of the
latter, most insects and quadrupeds. Further, they
differ in place of habitation : some live in holes under-
ground, e.g., lizards and snakes; some live above

@ i,2., show both characteristics. I use the term * dualize
to avoid disguising an impoertant verb of Aristotle's, éraudo-
repilerr. See Notes, §§ 28 ff.

b i.e., live in close communities,

°® Pelamys and bonifo are varieties of tunny. CF. nofe on
506 b 13.
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@ This phrase is suspected or excised by some editors,
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ground, e.g., horses and dogs; [and some burrow
holes for themselves, while others do not.] ¢

Some animals are nocturnal, as the owl and the
bat ; some live by daylight. Further, we find some
are tame, others wild ; some are always [tame, e.g.,
men and the mule ; some always] ? wild, as the leo-

ard and the wolf; some can also be quickly tamed,

€g-s the elephant ; for any kind of animal which is
tame exists also in a wild state,® e.g., horses, oxen,
swine, men, sheep, goats, dogs. Again, some emit a
noise, some are mute ; some have a voice ; and of the
latter some are articulate and others inarticulate ;
some are always chattering, some tend to be quiet ;
some are tuneful, some are not. But it is common to
all of them to sing or chatter most of all about the
time of mating. Again, some animals live in the open
countryside, e.g., the ringdove ; some live on the
mountains, ¢.g., the hoopoe ; some frequent human
habitation, e.g., the pigeon,

Again, some are specially prone to copulation, e.g.,
the partridge and the domestic fowl; others are less

rone to it, e.g., the tribe of crows, which infrequently

copulate. Of marine animals, some live well out at
sea, others by the shore, others on the rocks. Again,
some are pugnacious when attacked, others merely put
up a defence : the former are such as set upon other
animals or fight back when ill treated ; the latter pos-
sess some means for defending themselves against ill
treatment.

Now here are the sorts of ways in which animals

partly because of the strained meaning which has to be given
to the two adjectives in the Greek,

® These words are probably an interpolation, and I have
therefore marked them for omission.

¢ Of. P.4. 643 b 5.
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differ from each other in regard to disposition. Some
are gentle, and sluggish, and not inclined to be aggres-
sive, .4, the ox ; others are ferocious, aggressive and
stubborn, e.g., the wild boar; some are intelligent
and timid, e.g., the deer and the hare ; others are
mean and scheming, e.g., serpents ; others are noble
and brave and high-bred, e.g., the lion; others are
thorough-bred, wild and scheming, e.g., the wolf. (By
high-bred is meant one which comes of a good stock,
by thorough-bred one which remains true to its own
type.)

yI?Ag:atin, some are mischievous and wicked, e.g., the
fox ; others are spirited and affectionate and fawning,
e.g., the dog ; some are gentle and easily tamed, e.g.,
the elephant ; others are bashful and cautious, e.g.,
the goose ; some are jealous and ostentatious, like the
peacock. The only animal which is deliberative is
man. Many animals have the power of memory and
can be trained ; but the only one which can recall
past events at will is man.

With regard to the dispositions and manner of life
of each several kind of animals we will speak in more
detail later on.

All animals have in common the part by which II

L] L]

kal érepa kara TOUS ‘f":P’?I-‘E’VOUS' TpémOUS, %) Kar they take in food and the part into which they take Spwe in-

’ - ! . - N i strumental
elSos %) xal’® dmepoyy 1) kar’ dvedoyiav i) 74 Oéoer it. These parts respectively are either identical, or parts com-
4 mon o a

diverse, in the ways already described @ viz., specifi- 510 %
cally, or in respect of excess, or by analogy, or differing apimals,
. J e s hough
in position. In addition to these, the majority of exhibiting
animals have other parts in common as well—first, differences.

Siadépovra. perd 8¢ Tadra dAda xowd. pdpia Eyer -

76 wAelota T@v {Ywy mpés rTovTois, 1 ddinor To
-~ ~ 1 4 4 h 2 A3

meplrrwpa is Tpodis [kat §f AepBdval® ol yap

1 Seovmous secl. Dt.

2 Sn., vulg.: éxeffepa codd. s secl. edd.

¢ The expression in the present sentence is condensed,
since ** identical ** and * diverse ' do not both a}iﬂly to aii
the modes specified ; I have therefore transiated the xaf by

18

the parts by which they discharge the residue ® that
comes from their food : I say the majority, for not

“or®: * andfor * would be more precise, See above, 486 b
15 ff,, and 486 a 22, n. ¥ See Notes, §§ 22 ff.
19
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all animals have such parts. The part by which they
take in their food is known as the mouth; that into
which they take it, the belly ; the remaining parts
have many different names. Now as the residue is
twofold, those animals which have parts to receive the
fluid residue have also a part for the (residue from
the) solid nutriment; but those which have the
latter do not all have the former. Hence, all animals
which have a bladder have 2 bowel as well ; but not
all which have a bowel have a bladder. (Bladder, of
course, is the name for the part which receives the
fluid residue, bowel the name for the part which

" receives the solid residue.)

Of the remaining animals many have, in addition
to the parts mentioned, a part by which they emit
semen ; and of those animals which generate, one
will emit semen into itself, one into another individual.
The former is known as ‘‘ female,” the latter as
“male " 2—though in some animals male and female
are not found. Hence the parts which serve this
function differ in form, and some animals have a
uterus, others an analogous part.

So then, 1 have now mentioned the parts which are
essential to animals, both those which all animals
must possess, and those which most must possess.

One of the senses, and only one, is common to alt
animals, wiz., touch ; hence there is no particular
name for the part in which this sense has its natural
place : it is an identical part in some animals, an
analogous part in others.

III

Fluid an
easential

Now every animal contains fluid,® and if it is de- 1V
prived of this either in the natural course or forcibly,
it perishes. And further, there must be some recep- “ part ™ for

tacle in which this fluid exists ; that means another

21
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a Here ichor (serum} and fibre are said to be, in bloodless
animals, the counterparts respectively of blood and blood-
vessel in blooded animals { Aristotle allows the name ** blood »
to be applied only to red blood). We find a similar qsa%e at
511 b 4; and ¢f. 615 b 27. On the other hand, in P.4,
Aristotle several times mentions ' the counterpart of blood
without naming it {¢.g., 615 b 10, 648 2 5 (¢f. a 1), 650 a 35),
and at P.4. 678 a 9 he explicitly says that what corrésponds
to blood in the bloodless animals *“ has no name.” 'This may
be due {a) to the fact that {xcip had been the name used for
the fluid in the veins of the gods {e.g., Jliad v. 340) ; and (b)
to the fact that lydp was the term applied to the * watery
part of blood * (3 vdarddes Toi alpares s P.d. 651 a 17), its

watery character being due either (1) to its not yet having’

undergone concoction into blood, which is the final form

assumed by the nourishment {éoydry 7pogs), or (2) to its

having undergone corruption {¢f. 1.4, 521 2 13 . ; ** exces-
22
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art. Now these parts, respectively, in some animals gxh_it?itec(ii
are blood and blood-vessel ; in others, parts analogous the parts in

to these ; but the latter are imperfect, e.g., fibre and “;‘géil‘lﬂ“

gerum.®

Now touch is brought about in some “ uniform ”
part, €.g., the flesh, or something similar to it, and
generally, in these animals which have blood, it
oceurs in the parts which are supplied with blood. In
others, it oceurs in the part which is analogous ; but
in all animals it oceurs in the uniform parts. The active
faculties, on the other hand, occur in the non-uniform
parts, e.g., the mastication of food oceurs in the
mouth, and the faculty of locomotion in the feet, or
wings, or parts analogous te these.

In addition to this, some animals are blooded, e.g.,
man, horse, and all animals which when full-grown
are footless, two-footed, or four-footed ; others are
bloodiess, e.g., the bee, the wasp, and the cuttlefish and
crayfish (marine animals, these two), and all animals
which have more than four feet.

Again, some animals are viviparous, some ovi- V

Differances
in methods

sive liquefaction of the blood causes disease: it becomes
ichor-like ). At 521 a I7 we read that blood is produced by
the concoction of ichor, and at 521 a 33 that in the very voung
the blood is ichor-like. It is therefore to some extent con-
fusing to apply the term ichor to a fluid in bloodless animals
which never will be and never has been blood, and for this
reason Aristotle may prefer to avoid doing so.—** Fibres
are defined at 515 b 27 as being ** between sinew and blood-
vessel '’ ; some of them contain “ the liquid of ichor,” and
are clearly there thought of as oceurring in blooded animals,
The same term is also used, as Aristotle points out immedi-

-ately after, of the fibres in the blood, which enable it to coagn-

late: ¢f. 520 b 25. At P, 4,650 D 14 ff. blood is said to consist
of a ' more watery part " and an ** earthy  part, eiz., the
fibres ; and at P.4. 650 b 33 f, the fibres are said to be
" solid and earthy.”

23
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¢ The cartilaginous fishes, i.2., dogfishes, sharks and rays.
? See Notes, § 16. .
¢ OF. .4, 732 a 29, where the same difference between
an egg and a larva is stated : an egg is something from part
of which the new creature is formed, while the remainder is
nourishment for it, whereas in the case of the larva the whole
of it is used up to form the whele of the offspring ; ¢f. also
G.A. 758 b 10 ff. Aristotle further specifies two grades of
nourishment (. 4. 744 b 33 {f,, where see note in the Loeb
edition) : the first-grade nourishment, which is described as
“ putritive ' and ** seminal," provides the whole animal and
its parts with * being '*; the second-grade nourishmeat is de-
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parous, and some larviparous. Examples of vivipa- of repro-
rous animals are man, horse, seal, and all other hairy duckion.
animals ; of water-animals, the cetacea (e.g., the
delphin} and the Selachia as they are called. Some

of these sea-animals have a blow-hole but no gills

(e.g., the dolphin and the whale : the dolphin’s tube

goes through its back, the whale’s is in its forchead) ;

some have uncovered gills, e.g., the Selachia @ (the
dogfishes and rays).

Egg is the name given to that class of perfected
fetation ® out of which the forming animal comes into
being : in its initial stage the embryo develops from
part of the egg, and the rest serves as nourishment
for the creature while it is forming.© A larva is that
out of the whole of which the whole of the animal
eomes into being, as the fetation becomes articulated
and grows,

Some of the viviparous animals are internally ovi-
parous, e.g., the Selachia ; others are internally vivi-
parous, for example, man and horse. That which is
brought forth when the fetation has reached com-
pletion is in some cases a living animal, in others an
egg, in others a larva. With regard to eggs, some
have shelly exteriors and their contents are of two
colours, for example, the eggs of birds ; others are
soft-skinned, and the contents are of a single colour,
for example, the eggs of the Selachia. As for larvae,
some are able to move about straight away, others are
not. However, we shall speak of these matters in
detail later in the treatise on Generation.

scribed as ** growth-promoting,” and eauses increase of bull.
In the embryo, it is the leavings of the first-grade nourish-
ment, left over after the ** supreme ' parts (flesh.and the other
sense-organs) have been provided for, which are used to
form the bones and sinews.

a5
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¢ Angler-fish, Lophius piscatorius. v Of 5242138,
¢ Parasilurus aristolelis, a large representative of the
widely-spread family of the Catfishes. See 568 b 13, n.
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Further, some animals have feet, some are footless ; Diferences

some footed animals have two feet, for example,
and bird (these are the only ones) ; some have four,
for example, the lizard and the dog; some have
more, for example the millipede and the bee ; but all
of them have an even number.

Some swimmers are footless ; and of these, some
have fins, for example, fishes, and of these again some
have four fins, two above on the back, and two below
on the belly, for example, the gilthead and the sea-
basse ; while some—the very long and smooth fishes
—have two only, for example, the eel and the conger.
Some have none at all, for example, the muraena,
and all others which move in the sea just as serpents
do on the land: as a matter of fact serpents swim in
water in precisely the same way. As for the Selachia,
some have no fins, for example, those that are broad
and long-tailed, like the ray and the sting-ray : they
swim by means of their broad bodies merely. The
fishing-frog,* however, has fins, and so have all those
whose broad bodies do not taper off to a very thin
edge. Some swimmers appear to have feet, for ex-
ample, the Cephalopods : they use these and also
their fins for swimming ; and they swim more quickly
in the direction of their trunk,” for example, the
cuttlefish and the calamary. Neither of these is able
to walk as the octopus can.

As for the hard-skinned animals, for example, the
crayfish, they swim with their tail-parts, and most
quickly tail first, by means of the fing they have on
it. The newt uses feet and tail-parts alike ; the latter
are similar to those of the glanis,® if we may compare
small with great,

Some of the fliers have feathered wings, for ex-
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¢ See note on 487 b 22.

® A large bat; not the animal now called flying-fox.

¢ It is now known that there is a close connexion between
the efficiency of animals’ respiratory mechanism (which is
dependent on the blood) and the limits of their possible size.
CF. J. B. 5. Haldane, Possible Worlds (On being ths right
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ample, the eagle and the hawk, some have membra-
nous wings, for example, the bee and the cockchafer,
some have dermatous ¢ wings, for example, the flying-
fox ® and the bat. If a flying animal is blooded it
has either feathered or dermatous wings ; the blood-
less ones have membranous wings, for example, the
insects. The animals that have feathered or derma-
tous wings are all two-footed or footless ; I add foot-
less, because there are alleged to be certain flying
gerpents in Iithiopia. '

The name given to the group of animals which have
feathered wings is Birds ; there is no single name for
either of the remaining two winged groups.

Some of the animals which though fliers are blood-
less have sheathed wings (i.e. they have their wings
in a sheath or shard), for example, the cockchafer
and the dung-beetle ; others have no sheath, and of
these some have two, some four, wings : four-winged
are those which are of some size or have a sting at
the rear; two-winged are those which either are
smallish or have their stings in front. No animal
whose wings are sheathed has a sting. The two-
winged ones have their sting in front, for example,
the fly, the horse-fly, the gadfly, and the gnat.

All the bloodless animals are smaller in size than
the blooded,® except that a few bloodless animals
found in the sea are larger, for example, certain of
the Cephalopods. The biggest of the bloodless kinds
are those which are found in the sunmiest climates,
and in the sea rather than on land or in fresh water.

Now all animals which can move about do so with
four motion-points or more, the blooded ones with

size), pp. 21 f, Aristotle did not apply the name * blood ™
to the blue blood of the Cephalopods.
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o Of, LA 712 a 20 ff, and H.A. 498 b 5 .

* In this passage I have translated Aristotle’s terms for
' the 4th, 5th and 6th groups literally, as is required by the
passage itself ; elsewhere I have employed the conventional
translations Testacea for dorpaxodépua, Crustacea for pedaxd-
grpaxae {soft-shelled), and Cephalopods for pardsia (softies).
The English word ** shellfish,” here used to translate dorpeor,
may be misleading, but must here be understood to exclude
o soft-shelled fish such as crabs, which areincluded in Aristotle's
; next (5th) group. Also, although most Testacea are water-
: animals, a few (e.g., the snails, as Aristotle peints out at
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four only, for example, man, who uses two hands and
two feet, and birds, which use two wings and two
feet ; whereas quadrupeds use four feet and fishes
four fins. Animals which have two fins, or none (e.g.,
serpents), use four motion-points nevertheless : we
find there are four bends in their bodies, or two bends
in addition to their fins. Those bloodless animals
which have a large number of feet, whether they are
winged or footed, use numerous motion-points, for
example, the day-fly as it is called uses four feet and
four wings : this animal is exceptional, not only in
the shortness of its existence (whence its name) but
also in its being winged as well as having four feet.
All animals move in the same manner, whether they
are four-footed or many-footed, in other words, they
all move diagonally.# And whereas all other animals
have two feet leading, the crab alone has four,

The main groups of animals, into which the various VI
animals are divided, are these : (1) that of Birds ; (2) Ihe man
of Fishes; (3) that of the Cetacea. All these are animais:
blooded. A further group (4) is that of the potsherd-
skinned animals,’ popularly known as shellfish ;
another (5) is that of the soft-shelled animals,¢ which
has no single name, e.g., crayfish, and various kinds
of crabs and lobsters; another (6) is that of the
“ softies,” e.g., teuthides and teuthoi ¢ and the cuttle-
fish; and yet another (7) is that of the  insects.”

@A, 161 a 21 f£.) live on land. ** Shellfish,” however, is a
popular term, thus matching Sorpeov, and is less misleading
than * oysters '’ would be here. ** Bivalves " will not do
here, since Aristotle includes under Testacea univalves and
even sca-urchins,

¢ rd padaxdorpaxa is not a ‘* name,” but a deseriptive epi-
thet, The same is true of the others, includingN-r& &rropa,
4.6,, ** the insected animals.” CFf. 487 a 33, and Notes, § 11.

4 Two kinds of calamary. _
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® It is not clear why Aristotle does not reckon the Vivi-
32

HISTORIA ANIMALIUM, I. v

All these last four are bloodless ; and if they have
feet, the feet are numerous. Some of the insects
have wings as well. Among the remajning animals
we find no large groups; we do not find one kind
comprising many other kinds : either a kind will be
simple, showing no differentiation, for example, man ;
or if it does show differentiation, the kinds which it
comprises are unnamed. Thus, all the wingless quad-
rupeds are bloeded, though some are viviparous and
others oviparous.® The viviparous ones are all coated
with hair ; the oviparous ones have horny scales ;
these scales correspond in position with the scales of
fishes.

A class of animals which are by nature footless,
though blooded and land-dwelling, is that of the ser-
pents; and these have horny scales. All serpents
are oviparous except the viper, which is viviparous ;
for not all viviparous animals are covered with hair,
and indeed there are certain fishes too which are
viviparous. Nevertheless, all animals which have hair
are viviparous (and we must include here as 2 kind of
hair the spiny hairs of hedgehogs and porcupines :
these spines serve the purpose of hair, and not of feet
as do the spines of the sea-urchin).

There are many kinds included in the group of vivi-
parous quadrupeds ; but they are unnamed. Each
constituent, we may say, has been named individually,
as man has, e.g., lion, deer, horse, dog, and the rest of
garous Quadrupeds among the “ main groups here (as he

oes at 505 b 28, together with the Oviparous Quadrupeds),
since he says below (490 b 32} that they are a group which
includes many kinds, whereas both here and in the later pas-
sage he reckons the Cetacea as a ** main group,” although
the kinds he cites are not numerically impressive (the same

is true, to some extent, of his Cephalopods and Crustacea).
See further, Notes, § 11.
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¢ Lit., tufty- or bushy-tailed animals. CF. 495 a 4.

P AL 5TT b 21 f. a gennos is said to be the offspring of a
mare by a mule, See add. note, p. 237.

¢ These remarks about the half-asses are almost certainly
an interpolation.
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them in the same way (though in fact there is a single
named group in the case of the lophoura,® such as
horse, ass, mule, ginnos,® and the animals known as
half-asses in Syria—so called because they resemble
mules, though actually they are not the same type,
as is shown by their mating and breeding with one
another).® This, too, is why we are obliged to take
them separately and examine the nature of each
individual type.?

What has just been said has been stated thus by
way of outline,? 50 as to give a foretaste of the matters
and subjects which we have to examine ; detailed
statements will follow later ; onr object being to de-
termine first of all the differences that exist and the
actual facts in the case of all of them. Having done
this, we must attempt to discover the causes. And,
after all, this is the natural method of procedure—to
do this only after we have before us the ascertained
facts about each item, for this will give us a clear indi-
cation of the subjects with which our exposition is to
be concerned and the principles upon which it must
be based.

So first of all we must consider the parts of animals

4 In this faragraph (¢f. 490 b 16 fI. above) three levels
are envisaged : (1) the group (here, Viviparous Quadrupeds) ;
(2) the sub-groups; (3) the individual types. The sub-
groups (2) are all unnamed, except the lophoura; otherwise
we find no names until the third level, 4.e., the names of the
simple types of animals, such as * lion " : there is in Greek
no name corresponding to Felidae. To this extent the situa-
tion is parallel to that of *‘ Man,” which is the name of a
simple or individual type (dmhotv elfos, 490 b 183 ¢f. 505 b
1), though in this case there is no main group or sub-group
under which Man falls, and hence (though for a different
reason) there is no group name. Cf. 505 b 30 ff.  See further,
Notes, §8 9 .

* As promised at 487 a 13.
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—the parts of which they are composed ; for it is in
respect of its parts first and foremost that any animal
as a whole differs from another : it may be that one
animal has parts which another lacks, or that the

arts vary in their position or their arrangement, or
the differences may be those which we have already
mentioned, viz., those of species, excess or defect,
analogy, and oppositions of secondary characteristics,?

And first, we should consider the parts of the human 1, Instry-
body. Every nation reckons currency with reference jrare op
to the standard most familiar to itself ; and we must BLOODED
do the same in other fields: man is, of necessity, the al)u\lf{vai%a'.ra
animal most familiar to us. gﬁf)ﬂ,y

So far as sense-observation takes us, the parts are '
clear enough. 8till, in order to make sure that we
do not neglect the proper sequence, i.e., so as to in-
clude the logical aspect as well as the merely observ-
able, we must begin with the instrumental parts, and
then go on to the uniform parts.

Chief among the parts into which the body as a VII
whole is divided are these: the head, the neck, the (&) Txter:
trunk, the two arms, the two legs, [the bulk extend- ’
ing from the neck as far as the privy parts, which is
called the trunk].?

Parts of the head. The part covered with hair is The head.
called the skull. The front portion of this is the
bregma (sinciput), which reaches its formation late in
the process—it is the last of all the bones in the body
to solidify ; the back portion is the occiput, and the
part between the bregma and the occiput is the
crown. Underneath the bregma is the brain; the
occiput is empty. The whole of the skull is of thin
bone, rounded in shape, and surrounded by skin but
no flesh. In women, the skull has one circular suture,
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s Nevertheless, there is mention of the face of a baboon at
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in men usually three sutures, which meet at one
point, though a male skull has been observed having
no suture at all, The middle line of the skull, where
the parting of the hair is, is called the crown, In
some people this parting is double : some men are
double-crowned, not of course in respect of the bone
itself, but in respect of the parting of the hair.

The part below the skull is named the face, but VIII
only in man, and in no other animal; we do not Theface.
speak of the face of a fish or of an 0x.® That part of
the face which is below the bregma and between the
eyes is the forehead. Persons who have a large fore-
head are sluggish, those who have a small one are
fickle ; those whe have a broad one are excitable,
those who have a bulging one, quick-tempered.

Below the forehead are the eyebrows. Straight IX
ones are a sign of a soft disposition, those which bend {imye ana
in towards the nose, a sign of harshness ; those which the eyes.
bend out towards the temples, of a mocking and dis-
simulating disposition.? Below the eyebrows are the
eyes, of which the natural number is two. Parts of
them are as follows : each eye has an upper and lower
eyelid ; the hairs on their edges are eyelashes. In
the inner part of the eye we have (a) a fluid part, the
instrument of sight, called the pupil; surrounding
this, (b), the “black,” and outside this, (¢}, the
“ white.” Common to the upper and lower eyelid
we have a part known as the nick—there are two of
these to each eye, one towards the nose, one towards
the temples. If these are long, they are a sign of a
malicious disposition ; if they have the part towards

502 a 20, and of the face of a chamaeleon (compared to that

_of a E}g&‘aced baboon) at 503 a 18,

ere some editors insert a sentence from the end of the
next paragraph.
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the nose fleshy, as the kites do, it is a sign of dis-
honesty.

All other kinds of animals have eyes, apart from the
Testacea and any other imperfect animals ; and all
Vivipara have eyes except the mole, though one
might consider that in a way it has eyes, yet not in
the full sense. The fact is that it cannot see, and it
has no eyes which can be detected externally ; but
if the skin is removed we find it has the place for the
eyes and the  black ~ parts of the eye where they
should be, and the position which is naturally pro-
vided externally for eyes, which suggests that the
eyes get stunted in the process of formation® and that
the skin grows over. [Eyebrows which are drawn
down (are a sign) of enviousness.] ®

The white of the eye is very much the same in all X
animals, but the black as it is called shows differences.
{n some animals it really is black, in others, quite
blue, in some, greyish-blue, in some, yellow ¢ : the
Jast is a sign of the finest disposition, and is best of
all for sharpness of sight. Man is the only animal in
which a variety of colours is found, or, at any rate,
such variety is found most extensively in man: in
other kinds of animals all individuals have one and
the same colour, though a few horses have blue eyes.
Eyes may be large, or small, or medium-sized (these
are the best). They may protrude, or be deep-set,
or intermediate : those which are deep-set are in all
animals the keenest : the intermediate are a sign of
the finest disposition, Again, eyes may tend to

“ the fctus gets twisted and so the backboene is brolen into
pleces.”
» This senience is transferred by some editors to the end
of the first sentence of the previous paragraph.
¢ Or perhaps '* greenish * (lit., goat-eyed).
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9 This i.s the first recorded reference to the Eustachian
tubes, rediscovered by Bartolomeo Rustachi (1520-1574),
whose work was published in 1714,
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blink, or to remain unblinking, or exhibit no extreme
in either direction : the last-named show the finest
disposition, the first indicates instability, the second
impudence.

Furthermore, there is a part of the head through XI

which the animal hears : it is incapable of breathing,
and it is called the ear. Incapable of breathing, yes ;
Alemeon is incorrect in saying that goats breathe
through their ears. One part of the ear has no special
name, the other is called the lobe ; the whole consists
of gristle and flesh. The natural structure of the
interior of the ear is like the spiral-shells’: the
innermost part is a bone similar to the ear, and into
this ultimately the sound penetrates, as into a vessel.
There is no passage from this to the brain, but there
is a passage to the roof of the mouth, and a blood-
vessel passes to it from the brain.® (The eyes too
are connected with the brain, and each eye is situated
upon a small blood-vessel.)

Of all animals which possess ears, man is the only
one which is unable to move them. While some
animals which have the power of hearing possess ears,
others do not, though they have the passage, which
can be plainly seen, e.g., the animals which are
feathered or covered with horny scales. All Vivipara
have ears, except the seal, the dolphin, and other
guch Cetacea. The Selachia, also, of course are vivi-
parous. [But man alone cannot move his ears.] The
geal, sure enough, has passages, clearly visible,
through which it hears ; whereas the dolphin has the
power of hearing, but no ears. [All other animals
can move their ears.] The ears lie on a level with
the eyes, and not higher up, as is the case with some

43
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of the quadrupeds. Ears may be smooth, or hairy,
or intermediate : the last are the best for hearing,
but are no sign of disposition. They may be large,
or small, or of medium size. They may stand well
out, or not stand out at all, or intermediately. The
last are a sign of the finest disposition ; large, pro-
jecting ears are a sign of senseless talk and chatter.
The part between the eye, the ear, and the crown is

-called the femple.

Further, the part of the face which is a passage The nose.
for the breath is the nose. Through this we breathe
in and out ; and sneezing too, which is the exit of a
collected volume of breath, takes place through the
nose. Sneezing is the only sort of breath which has
divinatory significance and is supernatural. Both in-
halation and exhalation continue as far as the chest,
nor is it possible otherwise, with the nostrils alone,
to breathe in or out, because these actions take place
vom the chest along the windpipe, and not from the
head by means of some part of that: in fact, it is
possible to dispense with breathing through the nose
and yet continue to live.

Smelling, too, takes place through the nose—
smelling, which is the sensual perception of odour.
The nostril can easily be moved, herein differing from
the ear, which cannot be moved on its own. Since
the nostril is double in structure, there is a part of it
known as the septum, or partition, which consists of
gristle ; the remainder is an open channel. In ele-
phants the nostril is elongated and strong, and the
animal uses it as a hand : it pulls objects and seizes
them with it and by it conveys food to the mouth,
both solid and liquid, and it is the only animal which
does this.
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L

Further, there are two jaws : the front part is the The Jaws,

chin, the rear is the cheek. All animals can move the
lower jaw except the river crocodile, which moves
the upper jaw only. After the nose are placed the
two lips, consisting of flesh, which is mobile. The in-
terior of the jaws and the lips is the mouth. The
mouth has these parts : the palate and the pharynx.

The part which can perceive taste is the tonguc. The tongu

Its power of sensation is located in the tip, and if it is
placed so that the flat wide part of it makes contact,
the sensation is less vivid, The tongue can also per-
ceive all the things that other flesh can, eg., it ean
perceive hard, warm, cold, in any part of itself, [just
as it can perceive taste]. Now the tongue can be
broad, or narrow, or intermediate; and the last is
the best and gives the clearest perception. Further,
the tongue may be loosely fastened, or tightly, as
ocewrs in those who mumble and lisp. The tongue
consists of flesh, which is soft and spongy. The epi-
glottis is a part of the tongue.

Further, that region of the mouth which is divided
into two is the tonsils, and that whieh is divided into
many portions is the gums : these all are fleshy. In-
side are the teeth, which are bony. Right inside is
another part, resembling a bunch of grapes, a pillar
with prominent veins ; if this gets moistened unduly
and inflamed, it is called staphyle (uvula) and tends to
cause suffecation.

The neck is the part between the face and the

trunk. [The front of this is the larynx, and the back The neck.

the gullet.] The front part of this is of gristle, and

T add. T ef sub radiece lingue in lateribus colli domestici sunt
due amygdale, «kal 76 . . . miye damnant A-W.
® seclusi; 76 8° . . . orduayos secl. Dit.
47

mouth.

atc.

XII



ARISTOTLE
453 a
ofhov, 8¢’ of % ey kol % dvamvor, dprypiar 76 §¢
(3‘(1,?.‘((3865‘ oTépayos, évTos Tpo THS payews. TO §
amiothor avyévos peépos' émwpuls.
19 Ta’ﬁ'ra uev ody Ta uopia péypr 7ol Bdpaxos,
pra:co‘g o€ ;.z;ép'q 7a ptv wpéabta T & dmivhig,
TPDTOV eV peTa TOV udyéva. €v Tols mpoobiots ar-
fos Sedués paorols. 7ovraw % Onky Supvis, 8 s
Tols fjAeat 1\”6 ')/‘[‘-".AG‘, Senfetrar 6 8¢ paogros pavds.
€yylyverar 8¢ xai &' Tols dppeot yddo- GAAG mukw
lﬁnraapf Tols dppeor, Tals 3¢ yvvaufl coudn xal
wopwy peoT,

XL  Mera 8¢ Tov Bipara év rois mpoobiois yaorip
kai TavTys pila oudards. dmdppilov 8¢ 1o Mé;'
Sipués Aaydiv, 16 8¢ povodués 16 pév Sm6 Tov duda-

20 Aév‘ Brpov (rovrov 8¢ vo éoyarov émicwov), 7o O
ﬁo:reap 'J';(‘)V 6;14)0)&61} Umoydvbpiov, 70 8¢ {xoilov) koi-
vy vmoyordpiov «kal Aaydvos yodds. TGy &
omaler Sudlwpa uév 7 dogus, 6lev kal Totvou’ éye
(Sfo:cei" yap elvar looduds), Tob 8¢ Siefoducoll 70 uéy
omv’eqﬂéﬁpavov yAovrds, 10 & v ¢ orpéperar §
pmpos, koTvAnbwv.

25 Tod 8¢ Brjleos Biov pépos Sorépa, ral Tob dp-
pevos ’afﬁo\'iov: é’gwﬁev emt 7® Téder Tob Ouipaxos,
§qu,epe§, 70 pév dupov capk@does kal del' s elmeiy
ioov, 0 Kadetrar Bddavos, 76 8¢ mept adriy dvdvy-
pov 8éppa, & éav Swuxomf, ol ovudderar, obdi
yvallos 0vdé Bedapls. wowsv 8¢ rodrov kai Tis

30 Baddvov axpomoofia. 70 8¢ Aoumdv pépos yordpd-

1 pépos AC : pdpov PD, vulg,
. . & AC: om. PD, vulg.
xotherd rowev A-W. e Gaza : xofdov PD: xowdy vulg.
¢ dei A.-W. : dei Aefor AC : Aelor vulg,
48

HISTORIA ANIMALIUM, L xn—xim

through it speech and respiration take place ; it is
known as the windpipe. The fleshy part is the gullet
(oesophagus) ; it is inside, in front of the backbone.
The rear part of the neck is the epomis.

This completes our list of parts down to the trunk.

The trunk has a back and a front. TFirst of all, in The trunk:
front, after the neck there is the chest, twofold in front parts.
structure, with a breast each side. Upon each breast
is a nipple, through which in females the milk perco-
Jates. The breast is loose in texture. Milk is found
to oceur in males as well as females ; butin the male
the flesh is firm, whereas in woman it is spongy and
full of passages.

Next after the trunk, in front, is the belly, and its XIII
root is the navel. Underneath this root is a dual part,
the flank ; and the single part (@) below the navel is
the abdomen, the extreme part of which is.the pubic
region, (b) above the pavel is the hypochondrium ;
the hollowed part common to this and the flank is the
gut-cavity. As a brace for the rear parts is the pelvis
—_indeed this circumstance provides its name osphys :
as we can see, it is symmetrical (isophyes). The part
of the fundament which forms as it were a seat is the
rump, and the part on which the thigh pivots is the
hip-socket.

A part peculiar to the female is the womb, while
the penis is peculiar to the male. The penis is situated
externally, at the base of the trunk, and is of two
parts : the extremity is fleshy, and always, one may
say, equal in size ; it is called the glans. The skin
round it (which has no special name;) if cut does not
grow together (nor does the jaw or the eyelid). Com-
mon to this part and the glans is the acroposthia
(frenum). The remaining part consists of gristle ; it
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enlarges easily, and it protrudes and retracts in the
reverse way to that which occurs in cats. Below the
penis are the two testicles, and the skin which sur-
rounds them is the scrotum. The testicles are not
the same thing as flesh, yet they do not substantially
differ from it. We shall speak in detail fully later
about the nature of them, and generally of all such
arts.

The privy part of the female is opposite in structure
to that of the male : the part below the pubes is re-
ceding, and does not protrude asin the male. Turther,
there is an “ urethra ' outside the womb ; it serves
as a passage for the semen of the malec: in both
sexes the urethra serves as an outlet for the liquid
residue.

The part common to the neck and the chest is the
throat ; the part common to the side, the arm, and
the shoulder is the armpit ; the part common to the
thigh and abdomen is the groin. ‘The part inside the
thigh and the buttocks is the perineum ; the part
exterior to them is the Aypogluiis.

We have now mentioned the front parts of the ]
trunk. The part in the rear corresponding to the The trumk
chest is the back. Parts of the back are : shoulder- XV
blades (two) ; the backbone ; and below, on a level
with where the belly is in the trunk, is the loin.
Common to the upper and lower trunk are the ribs,
eight on each side. (We have received no reliable
evidence about the alleged seven-ribbed Ligurians.)

Thus man has an upper and lower part of the body,
a front and a rear, a right side and a left. Now the
right and left sides are practically alike so far as con-
cerns their parts, and the same in every way, except
that the left side is weaker ; but the rear parts are but not
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not similar to the front parts, nor the lower to the
upper, except in the following way : if the face is
well or poorly covered with flesh, so are the lower
parts of the abdomen, and the legs correspond to the
arms ; and those who have short upper arms gener-
ally have short thighs, and people with small feet
have small hands as well.

One pair of limbs is the arms. Parts of the arm
are : shoulder, upper arm, elbow, forearm, and hand ;
of the hand, the parts are the palm and the five
fingers. The part of the finger which bends is the
knuckle, the inflexible part is the phalanx. The
thumb is single-jointed, the other fingers have two
joints, Both arm and finger bend inwards in all
instances, the arm bending at the elbow.” The inner
surface of the hand is the palm, which is fleshy and
divided by lines; in long-lived persons by one or
two lines, which go right across, in short-lived by
two which do not go right across. The joint connect-
ing hand and arm is the wrist. The outer surface of
the hand is sinewy and has no special name.

Another pair of limbs is the legs.” The double-
headed part of the leg is the thigh-bone, the sliding
part is the knee-cap, the double-boned part is the
shank, of which the front is the shin and the back is
the calf, in which the flesh is sinewy and contains
blood-vessels: in some persons (those with large hips)
it is drawn upwards towards the ham, in others it is
drawn in the contrary direction. At the extremity
of the shin is the ankle, double in either leg. The
many-boned part of the leg is the foot. The back
part of the foot is the heel : the front part is divided,
making the five toes ; the fleshy part underneath is
the ball of the foot ; the upper part at the back is
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sinewy and has no special name. Parts of the toe are
the nail, and the joint ; the nail is always at the end
of the toe, and all toes have one joint only. People
who have the sole of the foot thick and not arched,
o that they walk on the whole of it, are liable to
be mischievous. Common to thigh and shank is the
knee, which is a joint.

I have now mentioned the parts which are common
to both sexes. As for the position of the parts in
respect of up and down, front and back, and right and
left, all this, so far as the external ones are concerned,
might be considered clear enough to mere perception.
Nevertheless, we must deal with them for the same
reason on account of which we have given our pre-
vious description—uiz., so that we may provide a
complete list in proper sequence, and by enumerating
them make it less likely that we fail to observe those
differences which exist between the parts of man and
of other animals,

In man more than in any other animal the upper
and the lower parts of the body are determined in

accordance with what is naturally upper and lower : posture.

in other words, upper and lower in man correspond
with upper and lower in the universe itself. Similarly,
in man, front and rear, right and left as applied to his
parts, have their proper natural meaning. In some
of the other animals this is not so at all ; in some the
distinctions exist but in a somewhat confused manner.
Of course, in all animals the head is up above with
regard to the creature’s own body ; but, as I have
said, man is the only animal which, when fully de-
veloped, has the head up above in the sense in which
“up ” is applied to the universe.

After the head is placed the neck, then the chest
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and the back, the former in front, the latter behind.

Next after these are the belly, the loin, the genera-

tive parts, and the haunch ; then the thigh and the

shank, and last of all the feet. The bendmg of the Fiexion of
legs is in a forward direction, i.e., the same direction the limba,
as that in which the animal advances, and the more
movable part of the foot is forward too, and so is its
pending ; the heel is at the back, and each of the

two ankles earwise,® The arms are placed at the

sides to right and left, and bend inwards. Conse-
quently, the convexities of the bent legs and Dent

arms most nearly face towards each other in man,

With regard to the senses and their organs : Eyes, Sense-
nostrils, tongue, all face the same way, viz., front ; 8%
the sense of hearing, and its organ, the ear, is, sure
enough, placed sideways, but at the same height
horizontally as the eyes. For his size, man’s eyes are
less far apart than those of any other animal, Man’s
sense of touch is more accurate than any other crea-
ture’s, and his sense of taste comes second; in the
other senses he falls short of many animals.

I have now described the arrangement of the parts XVI .
which are on the visible surface ; and, as I said, they
mostly have their own proper names and are well
known through their familiarity. With the inner
parts the reverse is true. They are for the most part Instro-
unknown—at least, those of man are, and hence we hiars or
Lave to refer to those of other animals, the natural BLOODED

ANDMALS:
structure of whose parts thase of man resemble and (i} Vivi-
examine them, paras

(b) Tnternal
First of all, then, the brain has its place in the front parts: :

portion of the head. This is the case also with all The brain,
eLd,

¢ The meaning of this is not clear, and the text may be
corrupt.
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other animals which possess a brain. All blooded
animals have one, and so have the Cephalopods ;
put for his size man has the largest brain and the most
fluid one. The brain is surrounded by two mem-
pranes : the one round the bone ¢ is the stronger,
the one round the brain itself ® less so. In all animals
the brain is double. Beyond this, at the far end, is
the cerebellum as it is called ; its form is different
from that of the brain, as can be both felt and seen,

In all animals the back of the head is empty and
hollow, whatever its size in each animal may be,
Thus some have a large head, while the lower part of
the face is smaller than might be expected ; this is so
in the round-faced animals ; others have a small head,
put long jaws, e.g., the whole elass of bushy-tailed
animals.©

In all animals the brain is bloodless ; there is not
a single blood-vessel in it, and it feels cold to the
touch. In most animals it has a small hollow in the
middle. The membrane which surrounds it is pat-
terned with blood-vessels : this is the skin-like one
which surrounds the brain. Above the brain is the
lightest and weakest bone in the head, called the
bregma.

From the eye three passages lead to the brain:
the largest and second-largest to the cerebellum, the
smallest to the brain itself ; this last is the one nearest
to the nostril. So the two largest run side by side
and do not coalesce ; the two second-largest do co-
alesce (as can be very clearly seen in fishes), for in

¢ The dura mater. ¢ The pia mater.
* See note on 491 a 1.

* hoc ordine (sed 61# J A, €ore 8 0. 8. 9 p. vulg,
* AC: map m\)u;).ous PD, vulg.
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any case they are much nearer the brain than the
Jarge ones are. The smallest ones are widely spaced
from each other and do not coalesce.

Within the neck is what is called the oesophagus The wind.

(it gets its popular name ¢ from its length and its
narrowness), and the windpipe. The position of the
windpipe in all animals where it is present is in front
of the oesophagus, and all which have a lung have a
windpipe. The windpipe consists of gristle, and con-
tains little blood ; it is covered with a large number
of very small blood-vessels. Its upper portion is
situated near the mouth, where the aperture from the
nostrils comes into the mouth—this is the place where
any liquid which you may draw in too quickly when
drinking malkes its way out of the mouth through the
nostrils. In between the apertures is what is ealled
the epiglottis, which can be spread over the aperture
of the windpipe which leads to the mouth. To it the
extremity of the tongue is attached. At the other
end the windpipe extends to the region between the
lungs, and therefrom branches into two, into each of
the two parts of the lung. The lung, of course, in all
animals where it is present has a tendency to be
double ; but in viviparous animals this duplication
is not very plainly discernible, and least so in man ;
though in man it is not divided into numerous parts,
as in some Vivipara, nor is it smooth, but it exhibits
some unevenness. In the Ovipara, on the other
hand, e.g., the Birds, and the oviparous quadrupeds,
the two parts of the lung are quite separate and well
removed from each other, so that they appear to
have two lungs; and from the windpipe, originally
single, two parts branch off, one going to each of the
two parts of the lung. It is also attached to the
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Great Blood-vessel and to the so-called Aorta. When
the windpipe is inflated with air, the breath gets dis-
tributed to the hollow parts of the lung. These parts
have divisions, consisting of gristle, which meet in a
point ; and from the divisions there are apertures
running through the whole of the lung, breaking up
into smaller and smaller ones. The heart also i
attached to the windpipe by means of ligatures con-
sisting of fat, gristle, and sinew, and there is a hollow
at the place of attachment. When the windpipe is
inflated with air, in some animals the eniry of the
breath into the heart is not clearly perceptible,
though it is clear enough in the larger ones. Such
then is the arrangement of the windpipe : it does
nothing more than take in the breath and emit it. It
admits nothing else whatever, solid or liquid-—or if it
does, it causes discomfort unti! the intruding object
has been coughed up.

The oesophagus at the top is attached to the Ihe atgo-
mouth, close beside the windpipe, and is contiguous »*8™

with the backbone and the windpipe, being attached
by membranous ligatures ; and having passed through
the midriff it terminates at the belly. Its substance
is fleshlike, and it can stretch both lengthways and
sideways. Man's stomach resembles the dog’s : it is The

not much larger than the gut, but rather resembles a 5tomach,

somewhat unusually wide gut, Next after it is the
gut, which is single, twisted, and fairly wide. The
lower stomach is like the pig’s : it is wide, and the
part from it to the buttocks is thick and short. The The

Omentum is attached to the middle of the stomach, Y@ertum.

and its substance is that of a fatt membrane, as in-
deed it is in all other animals which have only one
stomach and have teeth in both jaws.
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Above the guts is the mesentery ; this too is mem-
pranous and wide, and becomes fatty. It is attached
to the Great Blood-vessel and the Aorta, and through
jt there run numerous blood-vessels packed close
together, which extend to the region of the guts,
starting from above and continuing to down below,

Such then is the arrangement of the oesophagus,
the windpipe and the stomach and its related parts.

Now the heart has three cavities, and it lies above
the lung at the point where the windpipe divides
into two, and has a fat, thick membrane at the place
where it is attached to the Great Blood-vessel and
the Aorta. And it lies with its pointed end upon the
Aorta. This end of it lies towards the chest in all
animals which have a chest. And in all animals,
whether they have a chest or not, the pointed end of
the heart is always forwards, thoagh this fact may
very likely escape observation owing to some change
in position while dissection is in pro%ress The
rounded end of the heart is at the top he pointed
end is very largely fleshy and firm in texture, and
there are sinews in its cavities. In animals other
than man which have a chest, its position is in the
middle of the chest, but in man it is somewhat over
towards the left, inclining slightly from the division
of the breasts towards the left breast in the upper
part of the chest. Further, the heart is not large,
and its shape as a whole is not elongated but roundish,
except of course that it is pointed at the end, As I
have already said, it has three cavities, the largest
being on the right hand side, the smallest on the left,
gnd the medium-sized one in the middle. All of them,
even the two small ones, have a connexion with the
lung, and this is quite clearly visible in respect of
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¢ This reference to passages leading into the lung from the
heart recalls the developed Galenic theory of natural, vital,
and animal spirits, which persisted through the Middle Ages
and even into the 18th century. According to this theory,
blqu was formed in the liver and there charged with naturat
spivits. Thenee it was distributed through the veins, part of
it entering the right ventricle of the heart: of this the greater
part, after purification, was returned to the venous system,
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one of them. Below, at the place of attachment,
from the largest cavity there is a connexion to the
Great Blood-vessel [beside which lies the mesentery],
and from the middle cavity there is a connexion to
the Aorta.

Passages also lead into the lung from the heart,*
and they divide off just as the windpipe does, running
all over the lung and accompanying those which come
from the windpipe. Those from the heart are upper-
most. There is no common passage, but in virtue of
their contact they receive the breath and convey it
to the heart, one passage leading to the right cavity
and the other to the left.

I shall deal later with the Great Blood-vessel and
the Aorta together, giving details of each, in a para-
graph devoted to them only.

Of all the parts in the body, so far as those animals The lung.

are concerned which have a lung and are both inter-
nally and externally viviparous, the lung is the part
which contains most bloed, for the whole substance
of the lung is spongy, and alongside every duct pas-
sages lead from the Great Blood-vessel. Those who
suppose the lung to be empty are quite misled : they
have observed lungs which have been removed from
animals while being dissected, and the blood has
rushed out from thern immediately upon killing.

The only other one of the viscera which contains

but & small part of the venous blood trickled through to the
left ventricle, where it met air conveyed from the lung, and

roduced a higher type of spirit, the vital spiriis : these were
gistributed through the arteries, some of which went to the
brain. Here the blood was changed inte animal spirits,
which were distributed through the nerves, supposedly hollow
(see C. Singer, 4 History of Biology?®, 1959, p. 104). For
Aristotle’s doctrine of the pneumatization of the blood in the
heatt see G.4., Loeb edition, Introd. § 63, App. B § 31, 32.
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plood is the heart. Indeed, the blood which the lung
contains is not in the lung itself but in the blood-
vessels, whereas the heart has blood in itself : there
is blood in each of the cavities, the thinnest being
that in the middle cavity.

Below the lung is the thoracic diaphragm, or what
is called the midriff, which is attached to the ribs,
the hypochondria, and the backbone ; it has a thin
membranous centre, There are bloed-vessels run-
ning through it. In man the midriff is thick in pro-
portion to the size of the body.

Below the diaphragm on the right side is the liver,
and on the left side the spleen. This is the natural
arrangement of these parts in all animals which have
them, monstrosities excluded : cases have been ob-
served in some quadrupeds in which spleen and liver
were transposed. These two parts have a connexion
with the stomach by way of the Omentum.

To look at, the spleen in man is narrow and
long, resembling that of the pig. The liver generally
and in most animals contains no gall-bladder, though
it is present in some. In man the liver is round in
shape, resembling that of the ox. This erratic pres-
ence or absence of a gall-bladder comes to notice in
sacrificial victims. Thus, in a certain district of the
Chalcidian settlement in Euboea the sheep have
no gall-bladder, whereas in Naxos practically all the
quadrupeds have so large a one that when foreigners
are offering sacrifice they get quite a shock, supposing
that this is some sign from heaven meant for them-
selves, instead of a natural phenomenon. The liver

@ The reverse is stated at P.4. 676 b 16 : * the majority
of the blooded animals have a gall-bladder.”” Dittmeyer

transposes the negative in the present passage to bring it
into agreement with P.4.
69
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also is attached to the Great Blood-vessel, though it
has no connexion with the Aorta : it is the blood-
vessel from the Great Blood-vessel which passes
through the liver, where are the so-called portals of
the liver. The spleen too is connected only with the
Great Blood-vessel ; a blood-vessel extends from it
to the spleen.

After these parts are the kidneys, lying close be- The
gide the backbone, and resembling those of oxen. In kidneys,
all animals whlch have kidneys, the right one is
placed hlgher up than the left ; it also contains less
fat and is drier—this is so in all other animals too.

Passages lead to the kidneys both from the Great
Blood-vessel and from the Aorta, though they do not
lead into the cavity. I have not so far mentioned this
cavity in the middle of the kidney. In some animals
it is larger, in others smaller ; but there is none in the
seal’s kidneys. These are similar to those of oxen,
and are more solid than those of all other animals.

The passages which lead to the kidneys peter out
in the mass of the kidneys themselves. That they
do not continue through the kidneys is shown by the
fact that they contain ne blood, nor does it congeal
in them. [They contain, however, as has been said, a
small cavity.] From the cavity of the kidneys two
sturdy passages lead into the bladder, and other
strong continuous ones come from the Aorta. To
the middle of each kidney is attached a hollow and
sinewy blood-vessel, which extends alongside the
backbone through the narrow regions; after that
these blood-vessels disappear into either loin, and
then reappear extending to the loin, These branches
from the small blood-vessels go as far as the bladder, The
and there stop, for the bladder is the last of the Pladder

Tl



497 a

E
|

497 b

ARISTOTLE

pév éédprmow &yovoa Tois dmo TAV vedpdv TeTw-

20 ,ué'vms Wépocs' 'n'apd. TOV KQUAOY TOV €mi 'm\]v oﬁpﬁﬂ-
pav relvovra, xal oyedov mavTy kUkA@ AemTols kal
iddeaw Dpevios éoti mpooedquuémm,! mapamdy-
alois obor Tpdmov Twa 7@ Swaldpare Tob Fdparxos,
fori 8 ) Tob dvfpdmov xdomis émexds Eyovoa
péyebos.

[Ipos 8¢ 7ov wavddy 1év s kdoTews avwipryTos

25 70 aldotov—r0 uév éfwTdrw TPTua ouveppwyds els
TadTd, uikpdy 8 dmowdrw T0 uév' els Tous dpyes
déper TGv Tonpdrwy, TO 8¢ els THY KiOTW—VeUpd~
Ses wai yovSpddes Sv.' Todrov & éfpryvrar of
dpyeis Tols dppeot, mepl v €v Tols Kowf Aeyo-
pévois Sopiaticerar wis Exovow.

30 Tov adrov 8¢ 7pémov kai év 7@ MjAer wdvra
mépurey Siapéper yap oldent Tdv éow mAny Tais
dorépass, dv 19 uév difs OewpeloBw €k Ths Sia-
vpadiis rhis v rals dvarouals, 7 8¢ féais oTiv éml
Tots évrépois: émt 8¢ THs dorépas 1 xvoTis. Aextéoy
8¢ kal mepl Sorep@v kowd macdv év Tols émouévors:

35 ofire yap Spowm waaw ot opoiws Exovow.

Ta pév odv pdpia xal Td €vrds wal Ta €xTos 7ol
avbpddmov Tabira xal TowadiTa, kai TolTow éyer Tov
Tpémov.

1 fortasse mpogedpuéry seribendum,

2 add. oiv vulg., om. AC.

* sie interpunx. Buss,, A.-W.; v, xal y. Ov post v. 25 ai-
Sotoy Sn.

72

HISTORIA ANIMALIUM, 1. xvu

series, and is attached by the passages which extend
from the kidneys along the stalk which extends to the
urethra, and nearly all round it is fastened by thin
sinewy membranes, in some ways not unlike the
thoracic diaphragm. In man, the bladder is of con-
siderable size.

To the stalk of the bladder is attached the privy
member : the endmost part of its passage is a single
united orifice, but a little further along there are two
passages, one leading to the testicles, the other to the
bladder ; the member itself is sinewy and gristly.
To it in males are attached the testicles, the arrange-
ment of which we shall deal with in our general re-
marks on this subject.

All the parts mentioned are similar in the female as
well ; there is no difference so far as the internal
parts are concerned, except for the uterus, the appear-
ance of which should be studied in the diagram in the
Dissections ¢ ; its position is over the bowels, and the
bladder is over the uterus. However, we shall have
to treat generally later on of the uterus of all animals :
it is not the same in all of them, nor has it a similar
arrangement.

We have now given a description of the parts, both
internal and external, of man, indicating what they
are and what is their character.

s The Dissections, in seven Books, is no longer extant.
Aristotle several times refers to ** the diagrams in the Dissec-
tions >’ (e.g., 525 2 8, G.4. 146 a 14 ¢f. 509 b 23, 565 a 13).
Jaeger (Aristotle, Eng. transl.,, p. 236), fo]lowing V. Rose,
describes it as ** an iilustrated, atlas-like work.” See also
Jaeger, Dioklsr von Karysios, pp. 165-167.
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BOOK II

Now with regard to animals generally, some of the I

arts are commeon to all, as I have said before, where- gggag‘tfmla‘
as others are found in certain classes only. And I modes of
have repeatedly stated the manner in which parts difference,
are identical or different. Thus, it is practically true
to say that those animals which are generically differ-
ent have the majority of their parts as well different
in form ; and of the remaining parts some are identi-
cal only by analogy,® for generically they are different;
and others, although identical generically, are different
specifically. There are, too, many parts which occur
in some animals, but not in others.

To give examples : the viviparous quadrupeds all Examples
have a head and a neck and the parts pertaining to of differ-,
the head ; but each differs in respect of the shape of sorrespon-
these parts. The lion’s neck consists of one single various,
bone,” and has no vertebrae ; but when it is opened
up we find that all its internal parts resemble those of
the dog.

The viviparous quadrupeds also have forelegs in-
stead of arms : all the quadrupeds, I say, though the
polydactylous ones have something very analogous
to hands : at any rate, they use them as hands for
many purposes—and we must remember that the
limbs on their left side are less independent than in

¢ Of. 486 a 15 ff,, especially 486 b 18 ff,, and Notes, §§ 3 ff.
 This is true of the whale, but not of the lion.
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e Of, I.4. 706 a 18 {T., where it is said that of all animals
man has his left limbs most independent {(dmoAcAvuédva pdhiora)
hecause his construction is mast in accord with nature ; and
by nature the right is better than the left and separate from
it. Hence in man the right limbs are most right. And since
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man “—with the exception of the elephant : this
animal has somewhat indistinetly articulat'ed toes,
and its forelegs are much larger than the hind ones.
gtill, it has five toes, and on its hind legs it has short
ankles. Its nose, however, is of such a kind and _of
such a size that it can be used instead of han_ds : its
method of eating and drinking is to reach with this
organ into its mouth, and for its driver SEREEE ; it
even pulls up trees with it, and, when passing through
the water, it blows upwards with it.? .The nose can
coil at the tip, but does not bend as a joint, because
it contains gristly substance.

Man is the only animal which can actually become
ambidexirous.

All animals have a part which is analogous to the
chest in man, though dissimilar : in man the chest is
proad, in the other animals it is narrow. Only man
has breasts in front : the elephant has two, which are
near, but not on, the chest.

Apart from the elephant, animals have the flexions Flexion of

of their hind limbs as well as their fore limbs opposite !

the right limbs are distinct (acmﬁwue'va), it is reasonab]g that
the left limbs should be less mobile, and independer}t {dmode-
upéva) most of all in man. This is perhaps elucidated to
some extent by the statement (705 b 20 f.) that the origin of
movement is from the right [side] : the nature of the right is
{o initiate movement, of the left to be set in movernent ; hence
we step out with the left foot. Aristotle’s view is that the
better, 2.¢., the more natural, the animal, t!le more distinct the
right is from the left, and hence the more {ndependent {in one
sense) the left is from the right. Thus too, in man (706 a 24 ff.}
“ ypper ” and * front ' are most in accord wﬁh nature, i.¢.,
most distinet {Suwpropdva) from ** lower ” and ' rear’” respec-

tively., Aristotle holds a similar view about the sexes (see

especially G.4. 732 2 3 ff.) : the higher the animal, the more
clearly the sexes are distinguished: in plants they are in-
distinet. » And breathes; ¢f. 630 b 28.
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to one another in direction, and to the corresponding
flexions in man. Thus, in the viviparous quadrupeds
the front limbs bend forwards and the hind ones back-
wards, and the concavities of the curves are therefore
turned to face each other. The elephant does not
behave as some used to allege, but settles down and
bends its legs, though it cannot on account of its
weight settle down on both sides simultaneously, but
reclines either on to the left or on to the r1ght, and
in that posture goes tods]eep. Its hind legs it bends
just as a human being does.
Jusltn the Ovipara, e.g.gfthe crocodile and the lizard and
all such creatures, both fore and hind legs bend for-
wards, with a slight sideways deviation. A similar
thing occurs in the many-footed animals, except that
the legs between the extreme ones always dualize :
in other words, they bend more sideways. Man
bends both his pairs of limbs towards the same direc-
tion,® which means in opposite ways: h_:s arms he
bends backwards (except that there is a slight
splaying of them inwards) and his legs forwalgds. .No
animal at all bends both its forelegs and. its hind
legs backwards. But in all of them the flexion of the
shoulders is opposed to that of the elbows or the fore-
leg joints, and the flexion of the hips is opposed to
that of the knees of the hind legs. Therefore, since
man’s flexions are contrary to those of the other.
animals, the flexion of his elbows is conirary too.
The flexion of birds’ limbs is comparable to that of

¢ {,¢., the flexions are towards the trunk.

L ¢hAal FPD, vulg. % 24 2] xal dxrds tent, AW,

s e F VB dais AC 1 moMhats D, valg,

5 ita correxi: of va (ra om. P) rowdr’ Exorres D, vulg,: ol
rodr’ &y, AC: Td Tafr éx. coni. Db
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¢ The definition of movement xard 8udyerpov given at I, 4.
712 a 25 ff. is : the right foreleg is moved, then the left hind
leg, then the left foreleg, then the right hind leg. (CY. also
1.4.712b 7, where it is stated that horses and similar animals
stand with their legs advanced diagonally, and not with both
right or both left legs advanced together.) The two methods
of progression described there as impossible are (1) first both
forelegs together, and (2) first both right legs together, It
seems, however, to be established that the camel does in fact
walk by putting forward both legs on the same side simul-
taneously (i.e., the second of the *' impossible ** methods of
I.4.); and a3 kard axéloes in the present passage is clearly in-
tended to be contrasted with xerd Suiuerpor, no doubt it is
80 :
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the quadrupeds’: a bird has twq legs or_ﬂy, yet it
bends its legs backwards, and its wings, which replace
arms or forelegs, it bends forwards, ’

The seal is a sort of stunted quadruped. Immedi-
ately behind its shoulder-blades are its front feet,
gimilar to hands, like those of the bear, for each }.ms
five toes, and each toe hasthree flexions and a smallhsh
nail. The hind feet also have five toes, and ﬂexmr}s
and nails similar to those of the frfmt feet, but in
shape they are comparable to the tail of a fish.

The movements of animals, both quadruped and
many-footed, are diagonal, and when standmg'stlll
their stance is diagonal.® In all of them the origin of
movement is from the right side. The lion, hf)we?'er,
and the two species of camel, Bactrian and {Krablan,
walk laterally ; and in lateral walking sometimes the

intended to describe this method of walking. (There is no
mention of the camel or of any such exception in I.4.; nor is
the phrase kard axélos there used.) In view of this contrast
with ward Seduerpor, I have translated KaTd ardpos laterally,

i.6., with both legs moving forward one side ‘a‘tt a time ’(cf. the
nse of axédos in fooexelis). The translation * amble * would
fail to bring out the particular contrast between the two
Greek phrases, both of which appear to be of geometrical

e,

reﬁrzzecms to be clearly implied in the present passage that
in moving off animals normally step out on the rlg]-'zt,foo‘t ’(01‘-
feet, in the case of the camel), although the phrase % apxs amdé
raav defidv could, in itself, be interpreted to mean that the
right side is the source of movement, i.e., thf,- side from which
the animal * pushes off,” the first step being taken on the
left foot. This is the view expressed in [.d4. 705 b 20 &,
guoted in the note on 497 b 22 above. Cf. also [.A. 706 a7
human beings all step out with the left foot, and when stand-
ing they tend to have the left foot in front. Nevertheless, the
definition of movement kard Swdperpov given at 1.4, 712 a 25
(quoted at the beginning of this note) seems to assume that
the right limb is put forward first. o
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¢ I am indebted to my friend Professor E. H. Warmington
for the solution of this sentence, a solution which consists in
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right foot is not advaneced before the left, but follows

LI

lt'Whatever parts man hasin the forefront of the body, yiur;

the animals have on the underpart, ¢.e., on the ba?_lly j bakts oF

and man’s rear parts they have on their dorsal sides. ANDLALS

Most of them have a tail : even the seal has a sn’_xall () Vivl-

one, similar to that of the deer. As for the_ apelike (o) Exter-

animals, we will distinguish their characteristics later. E‘resgme .
All viviparous quadrupeds are, we may say, covered g,

with hair, unlike man, who has only a few short hairs

except on his head, though in respect of his head he

has a thicker coat of hair than any animal. _ Further-

more, animals which are coated with hal_r hava_a a

thicker coat on their backs than on their bell.les,

which are either completely hairless or less hairy.

With man the situation is reversed. Man also has

eyelashes, upper and lower, and hair under the arm-

pits and on the pubes. No other animal has either of

the latter two, or the lower eyelashes, though some

animals have some sparse hairs growing under the

eyelid. Some of the hairy-coated quadrupeds have

thick hair all over the body, e.g., the pig, the bear and

the dog ; others are especially hairy all round the

peck, e.g., those which have a shaggy mane, like the

lion ; others are especially hairy on the upper surface

of the neck from the head as far as the withers, e.g.,

those which have a crested mane, like the horse, the

mule and the bison (an example from the wild horned

animals).

substituting &orw for éoriv, thereby removing the necessity
for regarding the sentence as a definition of «xard oxélos,
which is how previous interpreters have attempted to take
it, without much success. wpoflaiverv is used elsewhere with
the accusative of the foot moved, and I have so taken it here;
the dative 7 dpiorepd is however somewhat strange.
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larynx. Both these animals have horns and are cloven-
footed, though the female hippelaphus is hornless. In
gize this animal is comparable to the deer. Itis found
in Arachotae,® where also the wild oxen are found.
Wild oxen ¢ differ from domesticated ones just as the
wild boar differs from the domesticated. They are
black, of strong physique, with a hooked muzzle, and
their horns tend rather to tilt backwards. The horns
of the hippelaphus resemble those of the gazelle,
The elephant is the least hairy of the quadrupeds.
In those animals which have tails of considerable size,
the tail tends to correspond to the rest of the bedy in
respect of the thickness and thinness of its hair. This
does not apply to those which have very small tails.

Camels have a peculiarity which distinguishes them

Al 3¢ wdundor Sov Eyovor mupd TdMa Terpd-
moda Tov keloduevov Ufov émt 7@ vdrw. Suadé-
15 pova 8 al Bdkrpuar tiv *ApaBiov: af pév yap
éva éxovow Yfovs, ai & éva pdvor: dAdov &' Eyovaw
vBov Towobror olov dvw év Tols kdtw, éd” of, Srav
KGT?.KAL?'E?; els ydvara, éomipucrar 6 dAo adua.
thag ) Exe Térrapas v xdunlos domep Bols, kal
Keprov 3,uofa;v f)'vqu' 70 8 aiboiov émofev. kal
20 ytzvvﬁ’ yer v el:a’a’rr.‘u TH oKkEAeL Cv, Kal TAS Ko~
mds of w{\e;?vs, wamep Adyoval Tives, dAAd dalverar
dea rHy dmogradaw’ Ths kowlas' wal dorpdyadov

from all other quadrupeds : this is what is known as Peculiari-
the * hump ”* on their backs. The Bacirian came] bies of the
differs from the Arabian in“having two humps as
against the latter’s one, though this has a sort of
hump below like the one above, on which it takes the
weight of the whole body when it kneels down. The
camel has four teats, like the cow, and a tail similar
to the ass's ; its privy member is directed backwards.
On each leg it has one knee : the limb has not several
flexions, as some allege, although there appear to be
several owing to the contracted formation of the

* bull ), Boselaphus tragecamelus, a large short-horned Indian
antelope. CF. add. n., p. 237, v Not otherwise known.

34‘4 Lit.,, ** horse-deer,” probablj' the nylghau {(=*blue o Baluchistan, now included in Pakistan. 4 Buffaloes.
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belly. It has a huckle-bone similar to that of the ox,
but small and paltry for the animal’s bulk. It is
cloven-footed, and not ambidentate.® It is cloven-
footed in the following way : at the rear there is a
small cleft reaching as far as the second joint of the
toes ; in front there is a cleft for a long distance, right
along as far as the first jeint of the toes?; and there
is something stretched across the clefts, like the web-
bing on a goose’s foot. The foot is fleshy underneath,
like that of the bear ; and that is why when camels
are taken om war service and get footsore, their
keepers strap leather shoes on their feet.

All quadrupeds have legs which are bony, sinewy,
and fleshless. So too have all footed animals, apart
from man. Also, they lack buttocks : this absence is
even more marked in birds. With man the reverse
is true : his buttocks, thighs and calves are almost
the fleshiest part of the whole body—the so-called
gastroknemiai on the calves being fleshy.

Seme among the blooded viviparous quadrupeds Feet,
have many-cloven feet, like the human foot and hand
(certain animals being polydactylous, e.g., the dog,
the lion, and the leopard) ; others of them have feet
cloven into two, and have hooves instead of nails, e.g.,
the sheep, the goat, the deer, and the hippopotamus.
Some have uncloven feet, examples are the solid-
hoofed animals, such as the horse and the mule.
Swine as a tribe ave dualizers ¢: {some are cloven-
hoofed, whereas) there are solid-hoofed swine in II-

@ {.e., has no front teeth in the upper jaw.

& T have omitted from the translation the words & dupe
{or dxpewr) Térrapa, which seem unintelligible. A.-W. rewrite
the phrase as follows : ** The front has small hooves at the
very tip of the first joint of the toes.”

¢ Sece note on 488 a 2, and Notes, §§ 28 ff.
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lyria, Paeonia and elsewhere. The cloven-hoofed ani-
mals have two clefts at the rear of the foot ; in the
solid-hoofed this part is continuous.

Further, some animals are horned, some hornless, hE&rl?lae'and

Most of the horned ones are cloven-hoofed, e.g., the bones,
ox, the deer, and the goat; we have seen no solid-
hoofed animal with a pair of horns. Dut a few, e.g.,
the Indian ass,® have a single horn and are solid-
hoofed. The oryx has a single horn and cloven
hooves. The only solid-hoofed animal with a huckle-
bone is the Indian ass—as we said before, the pig
is a dualizer, and therefore it has no proper huckle-
bone. The huckle-bone is present in many of the
cloven-hoofed animals. No polydactylous animal
has been observed to possess a huckle-bone of this
sort, any more than man has, Nevertheless, the
lynx has one like a half-astragal,” and the lion has
one like the * labyrinth ” used in moulding. All
those which have a huckle-bone have it in the hind
legs. The huckle-bone is set upright in the joint:
the upper part outside and the lower part inside : the
gides known as the Coan are inside, turned towards
each other, the sides known as the Chian ¢ are outside,
and the keraiai (* horns ') are on top. So this is the
position of the huckle-bone in all animals that have
one.

together at P.d4. 663 a 23, The oryx is a North African

antelope. See add. note, p. 237,

b Lit,, half-hucklebone, ** Labyrinth fret,” or simply
* fret,” is still known as an architectural term (0.E.D.).
According to Thompson, the lion’s astragalus actually has a
spiral twist. On these terms see further, add. note, p. 238.
¢ These are dicing terms, restored by the Juntine edition
from Gaza’s version. The Coan throw, with the inner side of
the hucklebone uppermost, counted highest, the Chian (or
“dog ") counted Jowest,
89
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Certain animals have, simultaneously, cloven hoofs,
a mane, and two horns bent inwards towards each
other, e.g., the bison, which is found in Paeonia and
Maedica.® All horned animals are quadrupeds, if we
except any which are said metaphorieally, by a figure
of speech, to be horned : for example, the serpents
in the neighbourhood of Thebes are so described by
the Egyptians : actually they have a protuberance
on the head, enough to excuse the description. The
deer is the only horned animal whose horns (antlers)
are solid throughout. Other animals’ horns are hol-
low for a certain distance, and solid at the tip. The
hollow part grows out rather from the skin, whereas
the solid central part round which this is fitted ® grows
out from the bones : an instance is the horns of oxen.
The deer is the only animal which sheds its horns ; it
does this every year as soon as it is two years old, and
then grows them again. Other animals keep their
horns continuously, unless they are damaged by
force.

Furthermore, in regard to breasts and generative
organs, animals differ among themselves and also
from man. Some have their breasts in front, on the
chest or near it, and these have two breasts and two
teats as do man and the elephant, as I have said be-
fore. The elephant has its two breasts toward the
axillae ; the female has two quite small breasts, quite
out of keepmg with the size of its frame, indeed from
the side they cannot be seen at all, The males also
have very small breasts, like the females. The she-
bear has four. Again, some animals have two breasts,

& In Northern Macedonia.

* The insertion of &, whlch Bekker's text omits, makes

sense of this statement: ¢f. the passage at P.4. 663 b 17
{Loeb ed.), where a some.w at similar correction is required.

01
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put near the thighs, and two teats, as the sheep;
others have four teats, as the cow. Some have their
preasts neither on the chest nor near the thighs, but
on the belly, for example the dog and the pig, and
have many of them, though not all are equal in size.
While other animals have numerous ones, the she-
leopard has four, and the lioness two, on the belly.
The she-camel alse has two breasts and four teats,
like the cow, The male solid-hoofed animals have no
breasts, other than those which take after their dams :
this occurs with horses.®

In some male animals the generative organs are
external (examples are man, the horse, and many
others), in others internal (example, the dolphin). In
gome of those where the organs are external, they
are in front (examples as just quoted) ; and of these,
some have both penis and testicles clear of the body
(example, man), others have them closely adhering
to the belly, some more, some less so : thus, in the
wild boar and the horse this part does not stand clear
in the same way. The penis of the elephant resembles
that of the horse, though it is disproportionately
gmall for the animal’s size ; the testicles are not
visible externally, being placed within near the kid-
neys, and for this reason the male quickly frees itself
in intercourse. The genital organ of the female is
situated where the udder is in sheep, and when she is
on heat, she draws it back and protrudes it externally,
so as to facilitate intercourse for the male ; and the
organ opens out quite considerably.

In most animals the genital organs are situated as

s f., P.4. 688 b 33.

1 3§ add. codd., vulg. : om. Dt.
93
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described. But some animals discharge their urine
to the rear, as do the lynx, the lion, the camel, and
the hare. Now male animals, as stated already, differ
from one another in this respect ; but all females are
retromingent, even the female elephant, just like the
others, although her privy parts are below the thighs.

The male organ shows much diversity. In some it
consists of gristle and flesh, as in man; and the
fleshy part does not become inflated, while the gristly
part becomes enlarged. In some it is sinewy, as in
the camel and the deer ; in others, bony, as in the
fox, the wolf, the marten, and the weasel : it is a fact
that the weasel’s is bony.

Furthermore, when man has reached his full de- Relatl}rs
velopment the upper parts of his body are less in parts.

overall length than the lower, whereas the reverse is
true of the other blooded animals. By the “ upper
parts * I mean everything from the head as far as
the part which serves for the exit of the residue, and
by the “lower parts " all the remainder from that
point. In footed animals the ““ hind ” leg counts as
“ lower " for this purpose of comparative length ; in
footless animals the tail, rump, etec.®

When they reach their full development, then,
animals are as just described ; but while still growing
they show differences. Man, for instance, when
young has his upper parts ® greater than the lower,
but as he grows he changes over to the reverse state 7 ;
and that is why he alone moves about in a different

comparative overall length of the two portions, Cf. 502D 15
helow.
¢ Aristotle again refers to the difference in the relative
sizes of parts of the body at different stages of development
at @.4. 741 b 27 ., 742 b 12 f. On ** heterauxesis " see J. S,
Huxley, Problems of Relative Growth, London, 1932.
95
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manner when young and when fully developed ; as
a child to begin with he creeps about on all fours.
Some animals, such as the dog, maintain the relative
proportions as they grow up. Some to begin with
have their upper parts less and the lower greater, and
as they grow up the upper parts become greater, e.g.,
the bushy-tailed animals ®: in none of these do we
find that ‘at a later stage the portion from the hoof to
the haunch becomes greater.

Again, with regard to testh the animals exhibit Teeth.

eat differences both from each other and from man.
All blooded viviparous quadrupeds have teeth, but to
begin with some have teeth in both jaws while others
have not. Thus horned animals have not teeth in
both jaws: they have no front teeth in the upper
jaw ; and some, like the camel, lack these front teeth
although they have no horns. And some have tusks,
e.g., the boar ; others have not. Furthermore, some
of them are saw-toothed, e.g., the lion, the leopard,
and the dog ; some have teeth which do not inter-
lock, e.g., the horse and the ox. (By “ saw-toothed ”
is meant those animals whose sharp-pointed teeth
interlock.) No animal has both tusks and horns;
and no animal which possesses saw-teeth has either
tusks or horns. In most animals the front teeth are
sharp and the inner ones broad and flat. The seal is
completely saw-toothed, being a sort of link with the
class of fishes, nearly all of which are saw-toothed.
No animal of these classes has double rows of teeth.
There is, however, one such, if we are to believe

Ktesias. He asserts that the Indian beast which bears (?:;gr
i

¢ See note on 491 & 1,

1 8n,: & . . . Terpamodifov vulg.
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the name of marfichoras ® has a triple row of teeth in
poth jaws ; that it is as big as a lion and just as hairy,
with similar feet ; that its face and ears resemble a
man’s, that its eyes are blue and its general colour
vermilion ; that its tail is like that of the land-scor-
pion ; that it has a sting in its tail, and can shoot off
like arrows the spines attached to it ; that its voice
is like a mixture of a shepherd’s pipe and a trumpet ;
that it can run as fast as a deer ; and that it is fierce
and man-eating.?

Man sheds his teeth, and so do other animals, e.g.,
the horse, the mule, the ass. Man sheds his front
teeth ; no animal sheds its molars. The pig sheds
none of its teeth at all. 'There is disagreement about II
dogs, whether they shed their teeth; some think
they shed none of their teeth at all, others think they
shed their canines only, yet observation has shown
that they do shed them, as man does, though the fact
is concealed because they do not shed them until new
ones have grown up within of equal size to take their
place. It seems probable that a similar thing occurs
with the other wild animals as well, since they are
alleged to shed their canine teeth only. People dis-
tinguish young dogs from old by their teeth : young
dogs have sharp white teeth, old ones black and
blunt. In the horse the reverse occurs from what IfI
happens in the other animals, whose teeth, as they
themselves grow older, become blacker ; the horse’s
become whiter.

The canines, as they are called, mark the boundary
between the sharp teeth and the broad fat ones, as

s An Old Persian word meaning man-eater ; ¢f. Persian
mard-khor. The tiger,

» The passage about the martichoras is considered by A.-W.
and Dittmeyer to be an interpolation. Sec add. n., p. 238.
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they partake of the form of both : they are broad
and flat at the base and sharp at the top.

Males have more numerous teeth than females not
only in men but also in sheep, goats, and pigs. Ex-
amination has not yet been fully made of other ani-
mals. In general, the more teeth animals have, the
longer they tend to live ; those with fewer and more
widely spaced teeth are on the whole shorter-lived.

In man the last teeth to come through are molars, IV
wisdom-teeth ¢ as they call them, which come through
in both sexes about the age of twenty. Instances have
been known of women whose wisdom-teeth have come
through at the age of eighty or more, at the very
extremity of life, causing much pain in so doing ; the
same has oceurred in men also. This occurs in persons
whose wisdom-teeth have not come through in youth.

The, elephant has four teeth on either side, which V
it uses to masticate its food, grinding it like coarse
barley meal, and apart from these it has two others,
the “ great " ones.® In the male these are quite big
and turned up at the end; in the female they are
small and turned in the opposite direction from those
of the male—.e., they face downwards. The elephant
has teeth when it is born, but the ““ great ” ones ? are
not visible at first. It also has a tongue, quite a small VI
one, and placed well inside the mouth, so that it is
difficult to see,

Again, animals vary in the sizes of their mouths, VII
Some have mouths which open wide (e.g., the dog, the
lion, and all the saw-toothed animals), others have
small mouths (e.g., man), others have mouths of inter-
mediate size (e.g., the pig tribe).

The Egyptian hippopotamus has a mane like a

b i.e., the tusks.
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horse, is cloven-hoofed like an ox, and is snub-nosed.
It has a huckle-bone like the eloven-footed animals,
tusks which just show through, the tail of a pig, the
neigh of a horse, and the size of an ass. Its hide is so
thick that spears are made from it.* Its internal !
organs resemble those of the horse and the ass.?
Some animals dualize ¢ in their nature with man
-and the quadrupeds, e.g., the ape, the monkey, and VIII
the baboon. The monkey is an ape with a tail. The 4pes. sto.
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baboon is identical in form with the ape, except that
it is bigger and stronger and its face ¢ is more like a
dog’s ; also it is of a fiercer disposition and its teeth
are more doglike and stronger. Apes are hairy on
the back, in virtue of their being quadrupeds, and
hairy on their fronts, in virtue of being man-like (that,
as I mentioned before, is a point in which the arrange-
ment in man is the reverse of that in the quadrupeds),
except that the hair is coarse ; hence apes are covered
with thick hair both back and front. Its face shows
many resemblances to that of man: it has similar
nostrils and ears, and teeth, both front and molars,
like man’s. Furthermore, whereas other quadrupeds
have no lashes on one of the two eyelids, the ape has
them on both, though they are extremely fine, especi-
ally the lower ones, and very small indeed. This is
unique, for the other quadrupeds lack these lower
eyelashes,

Also, the ape has on its chest two teats, though the
breasts on which they are placed are small. It has

o . Herodotus ii. 71.

® This paragraph is considered by Schneider, A.-W. and
Dittmeyer to be an interpolation.

¢ See Notes, §§ 28 ff. 2 But see 491 b 10,

1 0 ¢ ¥ immos hucusque secl. edd,

2 digre D, ¢ wal vulg,
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arms like a man, though covered in hair, and it bends
these and its legs as a man does, .., with the con-
vexities of both limbs towards each other. Besides
this, the ape has hands, fingers and nails like a man,
except that all these parts tend to be more beast-
like. Its feet, however, are a peculiarity. They are
like large hands and the toes are like fingers, the
middle one being the longest ; and the lower part of
the foot is like a hand, except that it is more pro-
longed than a hand;and extends towards the extremi-
ties, like a palm ; and this part towards the end is
harder, in a poor and indistinet way resembling &
heel. The ape uses its feet both as feet and hands,
and clenches them like fists. The upper arm and
thigh are short compared with the lower arm and the
calf. It has no protruding navel, but the part where
the navel should beis hard. Its upper parts®are much
larger than the lower, as with quadrupeds : the pro-
portion is about 5 to 8. Because of this, and because
it has feet which are similar to hands and consist as it
were of hand as well as foot (of foot so far as the ex-
tremity of the heel is concerned, and of hand for the
remainder, for even the toes have what is called =
palm), because of all this the ape spends most of its
time on all fours rather than upright. It has neither
buttocks {gue quadruped) ? nor tail (qua biped)—or
only a very small one indeed, just enough to give an
indication of one. The generative organs of the fe-
male are similar to those of a woman ; ihose of the
male are more like a dog’s than a man’s are. The IX

% See above, note on 500 b 34. ¥ See 499 b 1.

8 riv o8 A-W.: 72 om, vulg. : robrov 706 AC,
3 7éw Sylb, ¢ Toi vulg.
4 add. 8¢ codd., vulg. : om, Cs., A.-W.
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monkey, as I have mentioned before, has 2 tail. In
all animals of this sort the internal parts, when dis-
geeted,® resemble those of man.

Such then is the character of the parts of the ex-
ternally viviparous animals.

The quadrupeds which are blooded and oviparous X
(and no terrestrial ® blooded animal is oviparous unless INSTRU-

it is a quadruped or footless) have a head, a neck, a PARTS 0%
back, dorsal and ventral parts, also front and hind L00PRY
legs and a counterpart of the chest, just as the vivi- g;)r SViE-x_
arous quadrupeds do, and most of them have a ternal

fairly large tail, though a few have a smallish one, P53/
All of them are polydactylous, i.e., their feet are peds.
many-cloven, In addition, they all have sensory
organs ineluding a tongue, except the Egyptian croco-
dile, which in this respect resembles certain fishes ;
for, generally speaking, the tongue of fishes is priekly
and not properly separate, while some fishes exhibit
in that position a quite smooth and unarticulated
surface unless you pull their mouth well open. Again,
all these animals lack ears ; they have only the pas-
sage for hearing ; and they have no breasts, or visible
generative organ, and their testicles are not external
but internal; and they have no hair, but are all
covered with horny scales, Furthermore, they are
all saw-toothed. '

River crocodiles have the eyes of a pig. They have
large teeth and tusks,® strong nails, and an impene-~
trable hide made of horny scales. They see poorly
under water, but above water their sight is excellent.

The day they spend for the most part on land, but

b j.e., in the sense of * earthbound " ; birds are not ** ter-
restrial.” :
¢ Theseare, however, nottusksin the usualsense of the word.,
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the night they spend in the water, because it is
warmer than the open air.

The chamaeleon in the general formation of its body
is like a lizard, but the ribs extend downwards and
meet in the region of the belly, as occurs in fishes,
and (also as in fishes) the spine projects upwards. Its
face ® is very similar to the pig-faced baboon’s. It
has a very long tail, which tapers off and is coiled up
to a great extent, like a strap. It stands further off
from the ground than the lizards, but the flexions of
the legs are as in lizards. Fach of its feet is divided
into two parts, which have the same relative position
as the human thumb has in opposition to the rest of
she hand. Fach of these parts in turn is for a short
way divided into toes of a sort : on the front feet the
inner part is divided into three, the outer part into
two, while on the hind feet the inner is divided into
two and the outer into three, On them it has elaws,
similar to those of the crook-taloned birds. Its body
is rough all over, like the crocodile. Iis eyes are
placed in a hollow : they are very large and round
and surrounded by skin similar to that of the rest of
the body. In the middle there is a small space left
for vision, through which the animal sees ; it never
covers this opening with the skin. It turns its eye all
round and keeps changing its line of vision in all
directions, and so manages to see what it wishes. Its
change of colour occurs when it becomes inflated :
its colour then is dark, a shade not far removed from
the crocodile’s, or pale like the lizard, dark-spotted

@ But see 491 b 10.
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like the leopard. This change affects the whole sur-
face of the body, including the eyes and the tail.
The animal’s movements are very sluggish indeed,
like the tortoise. When dying it becomes pale, and
it retains this colour when dead. With regard to the
position of the oesophagus and the windpipe it re-
sembles the lizards, It has no flesh anywhere except
some tiny portions on the head and jaws and the
root of the tail. It has blood only round the heart,
the eyes, and the region above the heart, and in the
¢mall blood-vessels ramifying from them, though even
in these parts there is a very small quantity. The
brain is situated slightly above the eyes, but is con-
tinuous with them. If the outer skin is removed
from the eyes, some feature is disclosed which sur-
rounds them and shines through them, like a thin
copper ring. Numerous strong membranes extend
over practically the whole of the animal’s body, far
exceeding those present in other animals. It actually
goes on functioning with its breath ¢ for a long time
after being cut open completely, there being still a
very slight movement in the breath around the heart,
and while contraction takes place particularly round
the ribs, it affects the remaining parts of the body as

s There is probably an implied reference here to the con-
nate prieuma (see G.4., Loeb ed., App. B). AtG.A4.187ThH
15 ff., Aristotle, speaking of the voices of bulls and cows,
mentions that the generally sinewy character of bulls applies
also to their hearts ; hence, he says, this part with which they
set the pnewme in movement is taut, like a sinewy strin
stretcheg tight. At 787 b 27 he speaks of the blood-vesse
which has its starting-point at the heart near to the part
which sets the voice in movement. Cf. also .4, 776 b 12 ff.,
781 a 32 ff., and App. B above cited, especially § 31. Thus
it is the heart or the region of the heart which supplies move-
ment to pneuma generally in the body.
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well. It has no spleen which is visible. It lives in
holes like the lizards.®

In some of their parts birds resemble the animals X1l
we have just been discussing : they all have a head, °*%
neck, back, underside, and a counterpart of the chest.
They have two legs, like man—in this respect resem-
bling him more than any other animal does—except
that birds bend their legs backwards, like quadrupeds,
as we remarked earlier. Birds have no forefeet or
hands, but wings—a peculiarity distinguishing them
from other animals. Their haunch-bone is long, like
a thigh, and attached to the body as far as the middle
of the belly : the result is that when taken separately
it looks as though it is a thigh, although the thigh is
actually a different part, extending from it to the shin,
The largest thighs and the strongest breasts are found
in the crook-taloned birds. All birds have numerous
claws, and all in one way or another have numerous
toes ¢ in most birds the toes are quite distinct, and
the swimmers, although web-footed, have separately
articulated toes. Those birds which rise well into the
air all have four toes : most of them have three toes
in front and one behind instead of a heel : a few have
two in front and two behind, such as the bird called
the wryneck. This bird is slightly larger than the
chaffineh, and mottled in appearance. The arrange-
ment of its toes js peculiar, and its tongue is like the
serpent's : it can extend its tongue for a distance of
four fingerbreadths and then draw it in again. Fur-
ther, it can turn its neck round right back while keep-
ing the rest of its body unmoved, like the serpent. It

¢ O. Regenbogen, ' Bemerkungen zur H.A. des Aristo-
teles,” in Studi Rtal. di Filos. class., XX VIL-XXVILL, 1956,
pp. 444-449, argues that ch. 11 about the chamaeleon is a later
insertion. See add. note, p. 238.
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has large claws, though in nature they are similar to
those of the green woodpecker.® Its note is a loud
Ccry.
r%iirds have a mouth, but a peculiar one : they have
neither lips nor teeth, but a beak. They have no ears
or noses either, but passages serving these sensory
faculties : the passages for the nostrils are in the beak,
those for hearing in the head. They have, like all
other animals, two eyes, but no eyelashes. The heavy
birds ? close their eyes with the lower eyelid, and all
pirds blink with a skin that comes up over the eye
from the inner corner, whereas the owl-type of birds
use also the upper eyelid. The same occurs in the
animals covered with horny scales, e.g., the lizards and
other related animals : all of these close their eyes
with the lower eyelid, but they do not blink like birds.

Furthermore, birds have neither horny scales nor
hair, but feathers, and the feathers always have quills.
Birds have no actual tail, but a ramp ¢: theqlong
legged and web-footed birds have a short one, the
others a long one. The latter fly with their feet close
up under the belly, whereas the small-rumped birds
fly with their legs stretched out. All birds have a
tongue, but it is not the same in all: some have a
long tongue, some a broad one. More than any other
animals, and second only to man, certain kinds of
bird can utter articulate sounds : this faculty occurs
chiefly in the broad-tongued birds. No oviparous
animal has an epiglottis over the windpipe; such
creatures close and open the passage in such a way
as to prevent any heavy matter passing down into the

& % Green woodpecker " (woh@v) is Schneider’s restoration
instead of the old reading ‘* jackdaws ** (xodaéiv).

b See Table of Birds, .4, (Loeb ed.), p. 368.

¢ In which the tail-feathers are set.
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lung. Some kinds of birds also have spurs; but no
crook-taloned bird has them. The crook-taloned
birds come into the class of good fliers ; the spurred
ones belong to the class of heavy birds. Further,
some birds have a crest which normally is erect and
consists of feathers ; the domestie cock’s, however, is
exceptional : the substance of it is not flesh, yet it is
a close approximation to it. '

Water-animals. The tribe of fishes is a unified XIII
group, distinct from other water-animals, and ineludes Fishes.
many sorts of various appearance.

To begin with, fishes have a head, dorsal and ven-
tral sides ; in the last-named situation are placed the
belly and the viscera ; and at the rear fishes have a
tail which is continuous and undivided, but not identi-
cal in all fishes. No fish has a neck, or any limb, or
testicles anywhere internally or externally, and no
breasts. Breasts are absent also in all the non-vivi-
parous animals, nor are they present in all the Vivi-
para, but only in those which are directly internally
viviparous and not previously oviparous. Thus the
dolphin is viviparous, and therefore has two breasts,
not in the upper part of the body but near the genera-
tive organs. It has, however, no visible teats, like
quadrupeds, but has as it were two flow-holes, one
on each flank, from which the milk flows, and the
young follow alongside to get suckled, There are
some who have actually observed this quite clearly.

Fishes, then, as I have said, have no breasts, and
no externally visible generative passage. But they
have two peculiarities, gills and fins : they first take
in water throngh the mouth and then expel it through
the gills #: most fishes have four fins, though the

@ See note on 487 a 17, and Notes, §§ 50 f.
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® In Boeotia, near Thespis, now Tipha. Aristotle refer
to this mullet (kestreus) again, as being found in this 1 t
.4, 696 2.5 and 1.4, 708 a 5. ¥ s lake, at
¥ The identification is uncertain.
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elongated ones, such as the eel, have only two, and
these are situated near the gills. Similarly the various
species of grey mullet, e.g., those in the lake at Siphae,®
have two ; so has the so-called tape-fish.® Some of
the elongated fishes have no fins at all, e.g., the
muraena, and their gills are not well articulated like
those of other fishes.

Of those which have gills, some have coverings on
them, though none of the Selachia has any such
covering, All which have this covering have their
gills placed at the side ; whereas among Selachia the
broad ones have them down below on the ventral
surface (examples are the torpedo-fish and the ray) ;
the elongated ones have them on the sides (examples
are all the dogfish). The fishing-frog has them placed
at the side, and covered, not with a spiny covering as
in the non-selachians, but with a covering consisting
of skin,

Of fishes possessing gills, some have single ones,
others double : but in all of them the last gill towards
the body is single. Again, some have few gills, but
others a considerable number, though all have the
same number on both sides. Those which have the
least have one, a double one, on each side, e.g., the
boar-fish ; others have two on either side, one single
and one double, e.g., the conger and the parrot-
wrasse ; others have four single ones on either side,
e.g., the ellops, the synagris,® the muraena, and the
eel ; others have four arranged in two rows (except-
ing the extreme one), e.g., the rainbow-wrasse, the
perch, the glanis ¢ and the carp. The dogfish all have

¢ The identification of elleps and synagris is uncertain ;
ellovs is perhaps dcipenser sturio, a sturgeon ; synagris is
perhaps a species of Dentegz.

¢ See note on 568 b 13,
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double ones, five on each side; the swordfish has
eight double ones.

So much then for the number of gills as found in
fishes.

Furthermore, fishes differ from other animals other-
wise than in possessing gills. Unlike viviparous land-
animals they have no hair, and unlike some of ovi-
parous quadrupeds they have no horny scales, and
unlike birds they have no feathers, Generally, they
are covered with ordinary scales, though a few are
rough-skinned, and a very small number are smooth-
skinned. Some of the Selachia are rough-skinned,
some smooth-skinned ; to the smooth-skinned also
belong the conger, the eel, and the tunny.

All fishes are saw-toothed except the parrot-wrasse,
and all have many rows of sharp teeth, some fishes
having them on the tongue. Their tongue is hard
and spiny, and it is so closely attached that they
appear sometimes not to have one. In some the
mouth is wide and gaping, as in some viviparous
quadrupeds ; {in others, tapering).®

Organs of sensation. Fishes have none of these,
at least none observable, except eyes—neither the
organ itself nor corresponding passages either for
hearing or smell. But they all have eyes, without
eyelashes, though their eyes are not hard. The whole
tribe of fishes is blooded. Some are oviparous, some
viviparous : the scaly ones are all oviparous ; all the
Selachia, except the fishing-frog, are viviparous.

4 There is obviously a lacuna here in the Greek text, as
editors point out : Dt. suggests the insertion which I have
made, comparing P.4. 662 a 31; ¢f. also P.4. 696 b 34.

statuit ; lacunam post of uév stat. A.-W. ; nullam exhibel = :
of pdv Lowpdy, of 8 Pi.
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¢ Probably a species of NVereis. See also 621 a 7.

® Probably a blenny or goby. Pliny (V.H. ix. 79} also
mentions the echenegis as frequenting rocks, its use as a love-
charm and to stop proceedings at law, and Aristotle’s denial
lahat it has feet; he confuses it, however, with the sucking-
fish, also called Echeneis; it is, he says, believed to slow
down ships by sticking to their hulls (whence its name}; ¢f.
N.H. xxxil. 2, in which book he tells how Mark Antony’s
ship was held up by one at the battle of Actium, and Caligula’s
was similarly delayed on the way to Antlum, Tt is this other
echeneis or remora which has become familiar in literature :
see, &.g., K. R. Steele, Medisval Lore, London, 1905, p. 134,
from Bartholomaeus Anglicus {(¢. 1260) “ he cleaveth to the
sh]p, and holdeth it still stedfastly in the sea, as though the
ship were on ground therein " ; and references in P. Ansell
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Of blooded animals there now remains the tribe of XIV
serpents. This shares the features of both classes, Serpents,
land- and water-animals. Most serpents are land-
creatures, but a few, the aquatic ones, spend their
time in fresh water. There are also sea-serpents,
very similar in shape to the land-serpents in all re-
spects, except that their heads are more like the
conger’s. There are many kinds of sea-serpents, and
of all sorts of colours; these do not oceur in really
deep water. Like the tribe of fish, serpents have no
feet.

There are also sea-millipedes,?similar in appearance
to the terrestrial ones, but slightly smaller in size.
They occur in rocky places. Compared with the
land-millipedes they are redder, have more feet, and
more delicate legs. Like the sea-serpents, they do
not oceur in really deep water.

Among fish which frequent rocks, there is a very
small one, which some people call the “ ship-brake " ?:
some use it as a charm for law-suits and love-affairs.

It is not edible. Some say it has feet ; butit has not ;

Robin, Animal Love in English Literature, London, 1932,
p. 128, ¢.g., Rabelats v, 8¢ * I saw a Remora, & little IFish
call’d Echineis by the Greeks, and near it a tall Ship, that
did not get o’head an Inch, tho’ she was in the Offin with Top
and Top-gallants spread before the Wind. In the Days of
Yore, two sorts of Fishes us'd to abound in our Couris of
Judicature . . . the others [were] your beneficial Remorac’s,
that is, the Eternity of Law-Suits, the needless Letts that
keep 'em undecided.”” Spenser, Visions of the worlds venitie,
121 ff. “All sodainely there cloue vnto her keele | A little
fish, that men call Remora, | Which stopt her course, and
held her by the heele.” Ben Jonson, The Magnetick Lady,
I1. i, 26 £. % 1 say a remora ; | For it will stay a Ship, that’s
under Saile,” and 4d., Postaster 111, ii. 3f. * 'Death, I am
seaz’d on here | By a Land-Remora, I cannot stirre.” See
also Thompson, G.G.F., s.v.5 and ¢f. 557 o 81,
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Setdos vulg., eiciunt Scal., Sn. ; #xts wai xopSddos coni, D,

locus hic vexafus : fortasse 28 ore 8¢ radra hucusque se-
cludenda.

® The whole of the chapter up to this point is consi
anbinterpo]a_l.tion by A.-W, and ]gittmeyer.p onsidered
There is no main group under which man falls; hence
there is no name for it. , See above, note on 491 a 6.—This
assage, however, even with some necessary corrections,
oes not square with what is stated above at 490 b 7 .,
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though it appears to have them owing to the fact that
its fins resemble feet.s -

I have now described the external parts of blooded
animals—their number, their character, and the vari-
ous differences they exhibit among the various ani-
mals,

We must now go on to describe the arrangement of XV
the internal parts, and first of all those of the blooded M5Tee-

MENTAL

animals, becanse this is the feature in which the main rarrs or
groups differ from the rest of the animals : they are ynruare:

blooded, whereas the others are bloodless. These (?rgmmﬂl
are the oviparous and the viviparous quadrupeds, {resumed).
bird, fish, cetacean, and any other there may be
which is unnamed because there is no group but
merely the simple type in the individual cases, for
example, man.®

Very well then: all viviparous quadrupeds have
an oesophagus and a windpipe, situated just as in
human beings : and the same holds good of the ovi-
parous quadrupeds and of birds, except that they
differ in the conformation of these parts. Speaking
generally, we may say that all animals which take up

b3l ff. There, not only the 8 blooded groups (Birds, Fishes,
Cetace&f appear to be reckoned as “.main groups,” but also
the 4 bloodless groups, which are here contrasted with the
“main groups.’” Furthermore, in the preseni passage the
viviparous and the oviparous quadrupeds, ss being blooded,
are reckoned among the ‘ main groups,” whereas in the
earlier passage they appear to be included among the groups
which are ** not peyda,’ i.6., groups other than the 7 péyora
yévy. The reason for these discrepancies may be that in the
earlier passage Ar, is concerned to indicate the main group-
ings and sub-groupings of animals, and at the same time to
show how impossible it is to arrive at any tidy and exhaustive
classification ; whereas here he is simply giving a practical
list of the blooded groups (plus man), which he intends to
deal with first in what follows. See further, Notes, §§ 9 f.
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Tabra, olov yeddwvn, éuds, $pim, cadpos, kpowd-
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¢ The same statement is found at 2. 4. 666 b 18 (of hors
and a certain kind of ox) and at @..4. 787 b 18 {of soSne bull:)g:
* Perhaps a horned owl. .
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air, t.e., which breathe in and out, have a lung, a
windpipe and an oesophagus : the position of the
oesophagus and windpipe is always the same, though
the organs themselves are not; the lung may both
occupy a different position and be different in char-
acter. Furthermore, all blooded animals have a heart,
and a diaphragm (which is called the midriff); in
small animals, however, owing to its slightness and
smallness it is not equally obvious. (Except that a
peculiarity is found in the heart in the case of oxen :
there is a sort of ox which has a bone in its heart—
but not all have it. There is also a bone in the horse’s
heart.®)

Not all these animals have a lung: fishes have
none, for example, nor has any other animal which
possesses gills. All blooded animals have a liver, and
most of them have a spleen, but in most of the non-
viviparous, oviparous, animals it is so small that it
almost escapes observation : this is so in most birds
(e.g., the pigeon, the kite, the hawk, the owl), and
the goat-poll ? has none at all. The situation is the
same with the oviparous quadrupeds : they too have
quite a small spleen, e.g., the tortoise, the freshwater
tortoise, the toad, the lizard, the crocodile, and the
frog.

bladder up against the liver. The deer is an example
of a viviparous quadruped which has none: other
examples are the roe, the horse, the mule, the ass, the
seal, and some kinds of pig. A certain sort of deer
called Achainae ¢ appear to have gall in their tail; .

¢ The origin and meaning of this word are doubtful; it
oceurs again at 611 b 18,
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the substance referred to is certainly gall-like in
colour, although it is not so completely fluid, and in-
ternally the part is like the inside of the spleen. All
deer, however, have living maggots @ inside their
heads : they infest the hollow region under the tongue
and near the vertebra to which the head is attached :
these maggots are as big as the biggest grubs ; they
grow in a bunch huddled up together, about twenty
of them.?

Deer then, as I have said, have no gall-bladder : but
their gut is so bitter that even dogs refuse to eat it
unless the animal is exceptionally fat. In the ele-
phant, also, the liver has no gall-bladder ; but when
the animal is cut in the region where other animals’
gall-bladder is situated, there comes out a gall-like
fluid in greater or less quantity. An example of an
animal which takes in sea-water and has a lung, but
lacks & gall-bladder, is the dolphin. Birds and fishes
all have one, so have the oviparous quadrupeds,
generally speaking, larger or smaller in size. Some
fishes, however, have it close to the liver, e.g., the
dogfishes, the glanis, the angel-fish, the skate, the
torpedo-fish, and (these are elongated fishes) the eel,
the pipefish, and the hammer-headed shark. The
kallionymos,® too, has it close to the liver, and this
fish has a larger one for its size than any other fish.
Others have it by the gut, attached to the liver by
very narrow passages. The bonito ¢ has its gall-
bladder extending alongside the gut and equal to it

"bThe identification is uncertain; perhaps Uranoscopus
scaber.

2 Sarda [formerly Pelumys] sardas, & small tunny, the
mainstay of the Black Sea fishery, whereas the true funny is
commoner in the Mediterranean (I’ Arey Thompson). See
also 486 a 6.
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in length, and often there is a double fold to it. Others
have the gall-bladder near the gut, some further off,
some closer to it ; examples are the fishing-frog, the
ellops, the symagris® the muraena, the sword-fish.
Often we find two different positions in the same
group of animals : e.g., some congers have it near the
Tiver, others have it below and detached from the liver.
The same is found in birds: some have the gall-
bladder near the stomach, others near the gut, e.g.,
the pigeon, the raven, the quail, the swallow, and the
sparrow ; some have it at one and the same time close
to the liver and close to the stomach, e.g., the goat-
poll ; some have it at one and the same time close to
the liver and close to the gut, e.g., the hawk and the
kite.

Kidneys and Bladder. All viviparous quadrupeds XVI
have these parts. None of the non-guadrupedal Ovi-
para, whether birds or fishes, has them ; and of the
quadrupedal Ovipara the turtle is the only one which
has kidneys and bladder proportionate in size to its
other parts. The kidneys of the turtle are similar to
those of the ox; the ox’s kidney is as it were one
organ consisting of many small ones. (All the inter-
nal organs of the bison, too, are similar to those of
the ox.)

With regard to situation, these parts, in the animals
that have them, are similarly placed, and the heart is XVII
situated about the middle, except in man : in man it
is somewhat over towards the left, as we have said be-
fore. In all animals the pointed end of the heart lies
forward, though in fishes it might appear not to do
s0 : the reason is that the pointed end is not towards
the breast but towards the head and the mouth ; and
the apex is attached to a tube where the right and
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left gills meet. There are other passages as well ex-
tending from the heart to each of the gills, larger in
the larger fishes, smaller in the smaller ones ; but in
the large ones the passage at the apex of the heart
is a very stout tube, and white in colour.

A few fishes have an oesophagus, e.g., the conger
and the eel; but even they have only a small one.

The liver, in those that have an undivided one, is
entirely on the right side ; in those which have one
which is divided from the start, the larger portion is
on the right side ; for of course there are some fishes
in which the two parts are completely detached and
are not joined at the start, e.g., the dogfishes, and
there is also a kind of hare in what is known as the
Fig country near Lake Bolbé,® as well as in other
places, which one might well think had two livers ®
owing to the length of the connecting passages,
similar to the arrangement with the lungs of birds.

The normal and natural place for the spleen in all
animals is on the left side. And the kidneys, in those
that have them, are situated identically.® Cases have
been observed in dissected quadrupeds of the spleen
situated on the right side and the liver on the left ;
but these are reckoned as monstrosities.

In all animals the windpipe extends to the lung (we
shall explain the manner of this later), and the oeso-
phagus (if present) extends to the stomach through
the midriff. If present—for, as has been said earlier,
most fishes have none, and the stomach connects
immediately with the mouth, so that often, when

though the location is more vaguely stated : ** in some dis-
tricts.”
® 4.6, in the same position in all animals that have them.
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some of the large fishes are chasing smaller ones,
their stomach @ falls forward into the mouth.

All the animals we have mentioned have a stomach,
and it is similarly situated (i.e., it is situated immedi-
ately under the midriff), and they have a gut con-
nected to it and terminating at the outlet for the
nourishment—what is called the rectum. But there
are dissimilarities about the stomach. To begin with,
those viviparous quadrupeds which are horned and
do not have teeth in both jaws, have four chambers
of this kind : these of course are the animals which
are said to “ chew the cud.” In these animals, the
oesophagus begins from the mouth and passes down-
wards beside the tung, from the midriff as far as the
great stomach ; internally this stomach is rough and
partitioned ; and connected to it near the entrance
of the oesophagus is the * hair-net ” ? as it is called
owing toits appearance: outside it is like the stomach,
but inside it resembles a plaited hair-net ; it is much
smaller in size than the stomach. Connected to it is
the echinus,® which is rough internally and laminated,
comparable in size to the * hair-net.” After that is the
enystron, as it is called,? larger than the echtnus, and
more elongated in shape : internally it has many large,
smooth folds. Immediately after this is the gut.

Such is the formation of the stomach in the horned
animals which have not teeth in both jaws, though
they differ from one another in respect of the shape
and size of these parts, and also because in some the

@ Actually the air-bladder (Th.) ; ¢f. 591 b 6.
b The reticulum, or honeycomb(-bag).
¢ The many-plies. Echinue is a word applied to several
other objects, including the hedgehog, the sea-urchin, a large
wide-mouthed jar, the hard core of beechnuts, chestnuis, ete.
¢ The abomasum.
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oesophagus joins up to the stomach centrally, and in
others sideways.

Animals with teeth in both jaws have one stomach
only, e.g., man, the pig, the dog, the bear, the lion,
and the wolf. The stoat,? too, has all its internal
parts similar to the wolf. All these, then, have one
stomach, and following after that the gut. But there
are differences. Some have a comparatively large
stomach (e.g., the pig and the bear ; the pig’s stomach
has a few smooth folds in it); some have a much
smaller one, not much larger than the gut, ¢.g., the
dog, the lion, and man. As for the others, the shape
of their stomach tends towards one or other of those
just mentioned : in some it resembles the pig's, in
others the dog’s, both in larger and smaller animals.
In these animals also differences oceur with regard
to the size, shape, and thickness or thinness of the
stomach, and also to the position where the orifice of
the oesophagus comes into it.

The structure of the gut also differs in each of the
two groups of animals mentioned, vig., those with
and without front teeth in the upper jaw, in size, in
thickness, and in the character of its folds.

In the non-ambidentate animals, the intestines are
all larger ; indced, all the animals themselves are
larger : few of them are small, and no horned animal
is minute. Some animals have appendages to the gut;
but no non-ambidentate animal has a straight gut.

The elephant’s gut has constrictions, which make
it appear to have four stomachs, This gut is where
the food has its place : the elephant has no separate
receptacle. Its viscera resemble the pig's, except

Tiere des Aristoieles,” Areheion, XVI (1934), pp. 24-37,
Others identify with the jackal or civet.
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that its liver is four times as large as the ox’s, as are
its other internal parts, though its spleen is dispro-
portionately small.

The arrangements with regard to the stomach and
the gut are the same in the oviparous quadrupeds as
well, e.g., the land-tortoise, the turtle, the lizard,
both types of erocodile, and generally all animals of
this sort: they have a single stomach, simple in
formation, resembling in some cases the pig’s, in
others the dog’s.

Serpents as a clags are similar and their parts are (Serpents.)
practically all comparable with a class which is in-
clided among the oviparous land-animals, vig., the
lizards—if one were to increase their length and take
away their feet. In other words, the serpent has
horny scales, and its dorsal and ventral parts resemble
those of the lizard; it has, however, no testicles, but,
like fishes, two passages which converge inte one,
and a long bifurcated ovary. The rest of the internal
organs are identical with the lizard’s, except that
owing to its length and narrowness its viscera are
long and narrow, so that it is difficult to recognize
them on account of the similarity of their shapes.
Thus, for instance, its windpipe is very long, and its
oesophagus even longer. The beginning of the wind-
pipe is right up against the mouth, so that the tongue
appears to be underneath the windpipe; and the
windpipe seems to stick out in front of the tongue
because the tongue gets drawn back and does not
stay where it normally doesin other animals. Further-
more, the tongue is thin and long, and black, and will
come out a long way. Compared with the tongues of
other animals, those of serpents and lizards have the
peculiarity of being forked at the tip ; and this fea-
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¢ Cf. G.4. T4 b 81, where Aristotle again mentions this
phenomenon : the eyes of young swallows, if pricked out, will
recover : the birds are born blind, hence the injury ocecurs
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ture is specially marked in the serpents, the tips of
whose tongues are as fine as hairs. The seal, too, has
a divided tongue.

The serpent’s stomach is rather like a more capa-
cious gut, resembling the dog’s ; beyond it is the gut
itself, which is long and narrow and single right to
its end. The heart is near the pharynx : it is small
and long and looks like a kidney ; hence it may some-
times appear as though its pointed end were not
facing towards the chest. Next is the lung, simple,
and articulated with a fibrous passage ; it is very long
and well separated from the heart. The liver is long
and simple ; the spleen short and round, as in lizards.
Its gall-bladder resembles that of fishes : in the water-
snakes it is close to the liver, in others generally near
the gut. All serpents are saw-toothed. The number
of their ribs is the same as the days in the month—
thirty.

Some say that serpents have the same faculty as
swallow-chicks : that if anyone pricks their eyes out
they grow again. The tails, too, of lizards and ser-
pents grow again if they are cut off.#

A similar arrangement of the gut and stomach
occurs also in fishes. They have one simple stomach,
though its shape varies in different fishes. Some of

during the process of formation, not after its completion, Aris-
totle thus recognizes the connexion between regeneration and
embryonic growth, A similar phenomenon is the well-known
“ Wolffian regeneration " in amphibia, where after removal
of the lens of the eye a new lens regenerates ifrom the margin
of the iris, i.e., from a place other than that of its normal
crigin, viz., the embryonic skin ; in newts and salamanders
this may be repeated as often as twenty times. These animals
retain the faculty of regeneration throughout adult life, See
J. Needham, Biochemistry and Morphogenesis, 1942, pp.
205 ff. Cf. 563 a 14 ff.
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them have a completely gut-like stomach, e.g., the
fish known as the parrot-wrasse, which, we may note,
appears to be the only fish that chews the cud. Fur-
ther, the whole length of the gut is simple, and if it
should have a convolution in it, it straightens out into
a single passage.

The possession of appendages ¢ to the gut is a pecu-
liarity of fishes and of most birds, In birds they are
low down and few in number ; in fishes high up near
the stomach, and sometimes they are quite numerous,
as, e.g., in the goby, the burbot,® the perch, the
skorpios,® the kitharos,® the red mullet, and the sea-
bream ; the grey mullet has a number of them on
one side of the stomach, and one on the other side.
Some have them, but have only a few, e.g., the Aepa-
tos ¢ and the glaukos? Another which has a few
only is the gilthead. These fishes also differ from one
another : thus one gilthead will have more, another
fewer. There are some fishes which have none at all,
e.g., the majority of the Selachia. Of the remainder,
gome have few, some very many. - Always, in fishes,
these appendages are found near the stomach.

Birds differ both from each other and from.the other Birds,

animals in respect of their internal parts. Some for
instance have a crop in front of the stomach, as the
domestic fowl, the ringdove, the pigeon, and the par-
tridge. This crop is a large hollow skin, into which the
food comes at its first stage and is still unconcocted.®
The crop from this point, where it leaves the oeso-

this has no caeca, Schneider suggests yels, the burbot, a
member of the cod family, '
o Skorpios, a species of Scorpaena (bullhead or sculpin).
& Kitharos, hepatos, gloukes, unidentified fishes. Kitharos
may be the lantern-flounder.
¢ See Notes, §§ 19 ff,
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phagus, is rather narrow, further on it is broader, and

where it joins on to the stomach it is slighter. Most
birds have a firm, fleshy stomach (gizzard) ; inside
it there is a strong skin which can be pulled away i
from the fleshy part. Other birds have no erop, but i
instead of it their ocesophagus is wide and spacious, |: ;
either the whole way, or in the part which extends to I Ji
the stomach, e.g., the jackdaw, the raven, and the k
(carrion) erow. The quail’s oesophagus, too, has this
wide part at the lower end, and in the goat-poll # the g
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lower part is slightly wider ; so it is in the little owl.
In the duck, the goose, the gull, the swooper, and the |

great bustard the oesophagus is wide and spacious L
throughout ; and similarly in a great many other ‘

birds. In some, a portion of the stomach itself re-

sembles a erop, as, e.g., in the kestrel. There are I
some which have neither a wide oesophagus nor a B
wide crop but a long stomach—these are the small :
birds, e.g., the swallow and the sparrow. A few have
neither a crop nor a wide oesophagus, but a very long
oesophagus, viz., birds with a long neck, e.g., the ik
purple coot ®; and practically all of these birds pro- |
duce 2 more liquid residue ¢ than other birds. In
respect of these parts, the quail is exceptional : it has g
not only a crop, but also its oesophagus is wide and
spacious in front of the stomach: and relatively to
its size, the crop is quite a long way from the oeso-
phagus where this is in front of the stomach.

Most birds’ gut is narrow and simple when straight-
ened out. Birds have few gut-appendages, as has
been mentioned, and these are not high up, as in
fishes, but low down near the termination of the gut.

1 ol AC % See note on 506 a 17. .
144 ¢ AC om. vulg, ¢ Menttoned again at 595 a 12, ° See Notes, §§ 22 . i
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@ Lit., the night-raven. Tt is described at 597 b 23 ff,
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Not all birds have them, but the majority of them do,
e.g-, the domestic fowl, the partridge, the duck, the
long-eared owl,® the lokelos,® the askalapf'zos,“ the
go0s€, the swan, the great bustard, and the little owl.
Some of the small birds, too, have them, but very
small ones, e.g., the sparrow.

» Otherwise unknown 3 but see Thompson, @.G.B.%, p. 7.
° Perhaps a kind of owl.
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Wrti one exception we have now discussed all the
internal parts: we have stated their sizes, their
character, and their mutual differences ; and it now
remains to speak of the parts which contribute to
generation. These parts are internal in all female
animals : in males they show numerous differences.

To begin with, in the blooded animals some males
have no testicles ; others have them, but internally ;
and of those which have them internally some have
them near the loin in the region of the kidneys, and
others near the belly, while yet others have external
ones : with some of these the penis is closely attached
to the belly ; with others it ig more freely attached,
as indeed are the testicles; and in the case of the
closer attachment, this varies ag between those ani-
mals which are retromingent and those which are the
reverse,

Now no fish has testicles, r.or has any creature which
possesses gills, nor has any of the serpent tribe, nor
generally any footless animal that is not internally
viviparous. Birds have them, but internally, close to
the loin. Similarly with oviparous quadrupeds, e.g.,
the lizard, the tortoise and the crocodile, and—a vivi-
parous example—the hedgehog, Of those that have
them internally placed, some have them situated
close to the belly : ¢xamples are the dolphin (a foot-
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less example), and the elephant (a viviparous quad-
ruped). Others have them visible externally.

We have already described the different ways in
which these parts are attached to the belly and the
adjoining region : viz., that in some animals they are
connected closely from the rear and do not hang free,
as in the pig tribe ; in others they hang free, as in
man,

Fishes, then, do not have testicles, as stated above,
nor do serpents. But they have two passages con-
nected to'the midriff running to either side of the
backbone, and converging into one passage above the
outlet for the residue : by *“ above ’ I mean towards
the spine. Towards the breeding season these pas-
sages get filled with the genital fluid, and when they
are squeezed the semen (which is white) comes out.
Fishes differ from one another in this respect ; these
differences should be studied from the Dissections,?
and will be described in greater detail when we discuss
each species’ peculiarities.

The males of oviparous animals, whether bipeds or
quadrupeds, all have testicles, which are close to the
loin below the midriff ; some are whitish, some rather
pale in colour, and they are entirely covered with fine
small blood-vessels. From each a passage extends,
and, as in fishes, the two passages converge into one
above the outlet for the residue. This is the penis :
difficult to detect in the small animals, but in the
larger ones (e.g., the goose and creatures of similar
size) it becomes more conspicuous when copulation
has recently occurred.

The passages in fishes as well as in these oviparous

references to * the dissections " are to an actual treatise so
called, now lost. See note on 497 a 32.
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quadrupeds are organically attached to the loin under
the stomach, between the guts and the Great Blood-
vessel, from which passages run to each of the testicles.
And as in fishes, the seminal fluid is seen to be present
in them at the breeding season and the passages them-
selves become very conspicuous, but when the season
is over the passages actually become invisible in some
cases. And similarly with the testicles of birds. Be-
fore copulation, in some birds they are small, in others
quite indistinguishable ; but during the period of
copulation they are very large indeed. A conspicuous
example of this is afforded by the ring-dove and the
partridge, with the result that some people suppose
these birds have no testicles at all during the winter,

Of those whose testicles are in the front part of the
body, in some they are internal near the belly, e.g.,
the dolphin ; in others they are external and visible,
near the lower end of the belly. In most respects
these animals exhibit precisely the same arrangement
but they differ in this: some have their testicles
placed separately by themselves, while others (where
they are external) have them enclosed in what is
called the scrotum.s

The following description may be given of the tes-
ticles themselves in all footed viviparous animals.
From the Aorta passages of blood-vessel character
run to the head of each testicle, and two more from
the kidneys : the latter contain blood, the former twa
contain none. From the head of the testicle along-
side it there is a passage stouter and more sinewy than
the others, which bends back again at the end of the
testicle towards the head of it ; and again from the

@ This paragraph is considered by Dittmeyer to be an in-
terpolation.

158



510 a

510 b

ARISTOTLE

mdhw els TavTé ouvdmrovaw els 70 mpoolev éml T4
aibolov, oi 8 émavaxdumrorTes wopoL Kail ol TPOO-
kabiuevor Tols Opyecw Tuév mepietdnuuévor elol
7 adT@, dore doxely éva elvor mopov, dv un Siédy
Tov Spdva Tis. 6 pév oby mpocralipevos wépas Exy

e - I
25 atparddes €xer 7o Dypoy, frTov pévror TAV dvew

7dv €k Ths dopris’c év 8¢ Tols émavaxdpmrovow
€ls TOv kavdow Tov dv TG aiboly Aevws] doTw 4
s ~ 2
dypérns. ¢éper 6¢ kai dmé THs KUGTEWS WOPOS, Kal
cvvdmrer dvwler els Tov Kkavddv: wept TobTOv &
! s ) ) ' 3 -
olov kéhudds ot T6 Kadovpevor aidolov.
? - -
Oewpelobw 8¢ 1o elpnuéva Tadra ék Tis mo-

30 ypadiis rhode.

35

-~ 7 > A -~ ) 1 -~ 3 -~ Ty
TV whpwy dpy) Tdv and s dopriis, éd’ ols A-
kepadai TGV Spyewy kal ol xabkovres mopoc, &’

ols K*
[ ) 1 7 1 ~ ¥ Id 1
ol Ao TovTwy 7pos TH dpyer mpooraliuevor, €d
ofs & (3Q-

L1 2 k4 ! 3 T € € I L1 r
of 8 dvardumrovres, €v ois n dypdrns 1 Aevii,
€4’ ols 74 BB
- Ll
aiolov A, xiomis E, dpyes & ofs 7a V.
QA 4 8, bt 3 4 Y L
moTepvopévwy 8 %) adarpoupévar TV Spyewy
adT@v draoTdrTar of mopor dvw. Siadbelpovar §
of pév ér véwv SvTwy Tpliber, ol 8¢ kal Jorepov €x-
réuvovres: cuvéfin 8 4om Tobpov ékTumbévra kal
etlis émBdvra dyedoar kal yevrhoar.
1 @y & Tis doprijs secl, Di,
? KK Gaza, A.-W., Dt.
3 ¢4’ Sn., vulg.
154 )

HISTORIA ANIMALIUM, III 1

head of each testicle the two passages continue until
they converge in front at the penis. The passages that
pend back and those which lie alongside the testicle
are enveloped in one and the same membrane, so
that they appear to be just one passage, unless the
membrane is cut open. Further, the liquid contained
in the passage which lies alongside the testicle is still
bloodlike, though less so than in the passages higher
up which are connected with the Aorta ; whereas in
the passages which bend back towards the canal of
the penis the liquid is white in colour. Also from the
bladder there runs a passage, which leads into the
upper part of the canal ; and round this, like a sheath,
is what is called the penis.

These details which we have mentioned should be
studied in the accompanying diagram.®

A indicates the starting-point of the passages which
run from the Aorta.

K indicates the heads of the testicles and the pas-
sages which come down into them.

0 indicates the passages running from the pre-
ceding alongside the testicle.

BB indicates the passages which turn back, con-
taining the white-coloured fluid.

A indicates the penis, E the bladder, ¥¥ the
testicles.

When the testicles themselves are excised or re-
moved, the passages are drawn upwards. People
sometimes destroy the testicles in young animals by
rubbing, or cut them out later on. A case has been
known of a bull immediately after castration serving
a cow, copulating, and producing offspring. -

9 See diagram on p. 236.
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This completes our description of the testicles in
animals.

The uterus is not of identical formation in those in females,

animals which possess one, nor is it similar in all ;
differences are found both among the Vivipara and
among the Ovipara, In all animals which have the
uterus close to the generative organs the uterus is
forked, one fork being towards the right side and the
other towards the left ; its starting-point, however,
is single, and so is its opening, as it were a tube con-
sisting of much flesh and cartilage in most animals
and in the largest. One of these parts is called the
hkystera or delphys (whence the word for brother, adel-
phos, is derived) ; the other part, the tube or opening
of the uterns, is called the méira. In all two-footed
and fonr-footed Vivipara, the uterus is below the
midriff, e.g., man, dog, pig, horse, ox ; and similarly
in all the horned animals, In most amimals, at the
extremities of the so-called keratia (horns), the uterus
has a convolution.

The uterus is not similarly situated in all those
animals which are externally oviparous: thus in
birds the uterus is near the diaphragm, in fishes down
below, just as in two- and four-footed Vivipara, except
that in fishes the uterus is of light structure, mem-
branous and long, with the result that, in very small
fishes, each of the two forks appears to be a single
egg, and these fishes thus appear to have a pair of
eggs : these are the fishes whose egg is described as
crumbling.® In actuality, each portion is not one egg,
but many eggs, and that is why the roe breaks up
into numerous pieces.

In birds the uterus in its lower regions has its tubu-

% 4a., theroe. Cf. 517b 1.
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lar part fleshy and firm, and the part which is close to
the diaphragm membranous and very fine, to such a
degree that the eggs might well seem to be right out-
side the uterus. In the larger birds the membrane is
more clearly visible, and when it is inflated through
the tube it rises and swells out ; in the smaller birds
all these parts are less clearly seen.

The disposition of the uterus is similar to this in the
oviparous quadrupeds, e.g., the tortoise, the lizard,
the frog, and the like ; the tube down below is single
and tends to be fleshy, and the divided part and the
eggs are up at the top close to the diaphragm. In
those footless animals which are externally viviparous
though internally oviparous, e.g., the dogfish and the
other Selachia as they are called (a term which de-
notes any footless creature which has gills and is
viviparous), the uterus is forked and similarly it begins
down below and extends as far as the midriff, as with
birds. In between the two portions of the bifurcation
it is narrow as far as the diaphragm ; and the eggs
are produced here and above at the starting-point
of the diaphragm ; aftexrwards they advance into the
wider part and the young hateh out of them. But
the differences to be observed in the uterus as among
these fishes and also when compared with the other
fishes can be more precisely studied in their various
formations from the Dissections.

The serpent tribe also shows differences, both
compared with the animals just mentioned and within
itself. Al kinds of serpents are oviparous, except the
viper, which is the only viviparous serpent, though it
has a previous stage of being internally oviparous,

5 dpy7 Bk. per typoth, errorem.
¢ fas AC: &s 8¢ PD, vulg., omisso wdvra, 6.
159



611 a

5111

ARISTOTLE

€xeL Ta wepl Ty VoTépay Tois ceddyeqw. 1) 8¢ Ty
Secwy Surépa paxpdv,’ kalldmep 76 adipa, Telver, kd~
Twlev dpbaudvy dd’ évos mapov, ovvexms évler xal

20 évllev THs dkdvlins, olov wépos éxarépwler,® néyps
wpos 0 vmélwpa, év ) Td @& KaTa gTolyoV €yyiyve-
Tat, kel extinter od xall’ év dAAG cuveyés. [€xer 8é
v torépav, doa pév {wotokel kai v adTols xal
els Todudavés, dvwber 1hs kowdias, doa 8 doro-
xet, mdvra xdrwlev wpos T4 dogvi. Soa & els To

25 davepov pév Lwotorel v adrols 6 woToret, émapu-
dorepiler: 76 pév yop xdrwler mpos Ty Sodiv
avtijs pépos éorlv, év & TG Add, 76 Be mepl T
éfobov émdvw TGV dvrépwr.]’

“Eru 8¢ Swadopa wal Bde mpos aAjAas €oTi ThV

Uorepdr. Td uév ydp xepatoddpa xal pr dudd-

30 Sovra €yes koTvAnddvas év 7i] doTépg, OTav éxy TO
éuBpuov, rai Tdv dudwddvrwy olov Sacdmovs «xai
s kai vuxrepls: Td & dMa 7d dudddovra xal
{wotdra xai dmdmoda wdvra Aelar éyer ™ Sarépav,
kol 1) Tdv éufpiwy éédprnois € adris éomi THs
dorépas, AN odk éx koTuAnddvos.

35 Ta pev odv dvopotopepsi €v rots [hows pépm rod-

" y ! 1] i \ 4 53 4

Tov €xeL TOV Tpomwov, kal T4 €xTOs Kal T4 €vTds.

II Tav & Spowopepdy xowdTatov pév éoti 70 alpa
méai Tois evalpors {hos rail 7o pdpov &v & wédv-
xev éyyplyveahas (Tobro 8¢ kadeiTar $AY), émeara 8¢

. : p‘ufcpu:v Warmington : poxpd vulg.
Sywpls> éxarépabev Pl 1 éxdrepos dv vulg.
2 secl. Sn., Dt,
160

HISTORIA ANIMALIUM, III. 1-u

and for this reason its uterus is similar to that of
Selachia. The uterus of the serpents, ke these
creatures’ whole body, reaches a long way, and be-
ginning below from a single passage it extends con-
tinuously on either side of the spine, as though there
were a passage on each side, until it reaches the dia-
phragm ; and here the eggs are formed, in a row;
and they are laid, not one by one, but all adhering
together. [Those animals which are viviparous both
internally and externally have the uterus situated
above the stomach ; those which are oviparous all
have it below, near the loin. Those which are ex-
ternally viviparous but internally oviparous are dua-
lizers ¢ : the lower part of the uterus (where the eggs
are) is near the loin; the part round the outlet is
above the gut.]?

Here is a further point of difference when one uterus
is compared with another. The horned non-ambi-
dentate animals have cotyledons in the uterus when
they are pregnant ; so have such ambidentate animals
as the hare, the mouse and the bat. The other ani-
mals, ambidentate, viviparous, and footed, all have a
smooth uterus, and the attachment of the embryo is
to the uterus itself, and not to any cotyledon.

Such then is the nature of the non-uniform parts,
both the external and the internal ones, which are
found in animals.

We go on now to the uniform parts.® The most II

universal of these in all blooded animals is the blood, ;‘-‘g:u‘:m'

and the part wherein the blood has its natural place, raxss.

ig., the blood-vessel. Next come the counterparts of

s See note on 488 a 2, and Notes, §§ 28 ff.

® This passage is considered by Schneider and Dittmeyer
to be an interpolation.

¢ See Notes, § 1.
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these, ichor and fibres ¢ ; and that which par excellence
constitutes the bodies of animals, viz., flesh and the
counterpart ® of it in each animal ; then bone and its
counterparts, such as fish-spine and cartilage ; also
skin, membrane, sinew, hair, nails, and the substances
which correspond to these ; and in addition, fat, suet,
and the residues ¢ (dung, phlegm, yellow and black
bile).

Now, since blood and blood-vessels, as natural sub- Blood and

stances, give the impression of being fundamental,?
we must discuss them first, especially in view of the
fact that some earlier writers have not given satis-
factory accounts of them. Their mistakes were due
to the difficulties of observation. In dead animals
the nature of the most important blood-vessels cannot
be discovered because they above all else collapse
immediately as soon as the blood goes out of them :
the blood pours out of them all at once as though out
of a vessel (since no part of the body possesses blood
loose, as it were, except that there is a little in the
heart—all of it is in the blood-vessels). And in living
animals it is impossible to inspect the blood-vessels
to ascertain their nature, because they are internal.
Consequently, those who have inspected dead and
dissected animals have failed to observe the main
sources {of the blood-vessels), while those who have
examined extremely emaciated patients have drawn
their conclusions about the sources of the blood-

vessels from what could then be seen externally. For syennesis,

instance, Syennesis, the physician of Cyprus, writes

® See Notes, §§ 3 f.

* See Notes, 88 22 f.

% Or, * are pretty clearly a first principle.” See Notes,
§ 1%,"and ef. 520 b 10 below: * blood is an indispensable
part.
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@ This passage, with an addition, occurs also in the Hippo-
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as follows ¢ ;

The nature of the stout blood-vessels is this:
from the eye across the eyebrow,? along the back,
past the lung, below the breasts ; one runs from
right to left, the other from left to right : the latter
runs through the liver to the kidney and the testicle,
the former to the spleen and kidney and testicle,
and thence to the penis.

Diogenes ¢ of Apollonia gives the following account:

The blood-vessels in man are as follows : There
are two which are outstanding in size, and these
extend through the belly along the backbone, one
to the right, the other to the left, each to the leg
on its own side of the body, and upwards to the
head past the collar bones through the threat. From
these two, blood-vessels extend all over the body :
from the right-hand blood-vessel to the right side,
and from the left-hand blood-vessel to the left side ;
of which the most important are two which run to
the heart near the backbone, and two others which
run slightly higher up through the chest under the
armpits, each to the hand on its own side of the
body : one of these is called the splenetic, the
other the hepatic. Each of them splits into two
at its extremity, one branch going to the thumb,

cratic treatise de natura ossiwm, ch, 8 (ix. 174 L.}5 of. also
Littré i, 419 f.

* Another reading is * from the navel across the loin.”
The Hippoeratie texf agrees with that given opposite,

¢ Diogenes of Apollenia, * the last of the Presocratics,"’
floruit o. 440-430 5.c. This passage is not known elsewhere,
but a statement in Simplicius (Phys. 153. 15) seems to sug-

est that it came in his book on Nature (mepi ®doews). It is,

no doubt, the * precise anatomy of the blood-vessels ” which
Simplicius says Diogenes gave.
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the other to the palm of the hand ; and a number
of tiny blood-vessels, much branched, lead off from
them to the fingers and the rest of the hand. Other
blood-vessels, tinier still, lead off from the principal
ones : from the blood-vessel on the right, to the
lLiver, from that on the left, to the spleen and the
kidney. Those blood-vessels which run to the legs
fork into two at the junction of the legs and trunk,
and extend the whole length of the thigh, The
largest of them runs down the thigh at the rear, and
can readily be seen as a stout one ; the other runs
inside the thigh, and is slightly less stout than the
first, After that they continue past the knee to
the shin and the foot, just like those which run to
the hands, and ultimately reach the sole of the
foot, whence they ramify to the toes. There are
also numerous small blood-vessels which split off
from the great blood-vessels towards the stomach
and the ribs,

The blood-vessels which run to the head through
the throat can be seen as large ones in the neck ;
and from each of the two, at the point where it
terminates, a number of blood-vessels branch off
to the head, some from the right towards the left,
some from the left towards the right; and each
set finishes up beside the ear. There is another
blood-vessel in the neck running beside the large
one on either side : each of these is slightly smaller
than the large one which it accompanies, and to it
most of the blood-vessels from the head are con-
nected. These two run through the throat inside.
From each of them blood-vessels extend below the
shoulder-blades and towards the hands and can be
observed alongside the splenetic and hepatic as
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and to the feet. That is why surgeons make in-
cisions in the hams and outer parts of the ankles to
relieve pains in the back and loin. Another pair
of blood-vessels runs from the head past the ears,
through the neck : these are called the jugular
veins. They continue inside along the backbone,
past the loin-muscles to the testicles and to the
thighs, and through the inner part of the hams and
through the shins to the inside of the ankles and to
the feet ; and that is why surgeons make incisions
in the hams and {inner side of} the ankles for pains
in the loin-muscles and testicles. The third pair
runs from the temples through the neck under the
shoulder-blades till they reach the lung : the one
from the right going to the left under the breast
and on to the spleen and kidney; the one from
the left going to the right from the lung under the
breast and to the liver and kidney : both terminate
at the rectum. The fourth pair runs from the front
of the head and the eyes underneath the neck and
the collar-bones; from there they extend from
above through the upper part of the arms to the
elbows, then through the forearms to the wrists and
the joints at the base of the fingers, and also through
the lower part of the upper arms to the armpits,
and keeping above the ribs, until one of them
reaches the spleen and the other reaches the liver ;

5 yuas AC, goas PD, vulg.
¢ suppl. Dt, e text. Hipp.
79 ... ftext, Hipp.: af . . . aivul%.
8 74 Sefud text, Hipp,, Pi. 1 rdv Sefedv vulg.
* add. Pi. e text. Hipp.
¥ gavév AC, text. Hipp. : dpyw PD, vulg.
1 eifos AC: xhnidas text, Hipp. : xAeis PD, vulg.
2 ¢réy add. Dt.
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account. Littré (i, 220) thought that all Hippocratic treatises
which assign the origin of the blood-vessels to the heart were
of later date than Aristotle. In Plato, Timaeus 70 g, however,
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then, passing over the stomach, they‘ both ter-
minate at the penis.

These passages give a pretty fair idea of what other
writers have said. There are, too, some workers on
the subject of Nature who have not gone into the
subject of the blood-vessels with such precision. All
alike, however, specify the source of them as being in
the head or brain ¢; and this assertion is mistaken.
Now since, as I said before, observation is difficult, it is
only in strangled animals which have been previously
emaciated that it is possible adequately to discover
the facts, if one makes the subject one’s business.?

Actually the natural scheme of the blood-vessels is
as follows + There are two blood-vessels in the thorax
beside the backbone, on the inside, and the larger of
the two is placed in front, and the smaller behind it.
The larger is rather over to the right side of the body,
and the smaller to the left, and this one some call the
Aorta because even in dead bodies they have observed
the sinewy part of it.> These blood-vessels have their
starting-point in the heart, as is shown by the fact
that whatever other viscera they happen to go
through on their course, they pass through them in-
tact, retaining their character of blood-vessels, where-
as the heart is as it were a part of them, and especially
of the front one (the large one), because these two
the heart is described as ** the tie of the bloed-vessels and the
fountain-spring of the blood which runs round through all
the limbs.”

b This is Aristotle’s method in contrast with the methods
described at 496 b 5 ff, and 511 b 15 5 ¢f. 515 b 1 .

¢ For 74 vevpddes Thompson conjectures depd8es, ** they
have seen part of it to be full of air "3 but this seems in-
appropriate, hecanse (@) ** Aorta ' means, literally, * hanger,”

“suspender,” * strap,” and (&) Aristotle insists on the sinewy
nature of the Aorta ; see, e.g., 513 b 9, 514 b 23, 515 a 30.
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blood-vessels are above and below, while the heart
lies in the middle between them.

In all animals the heart contains cavities. In those
of the very small animals even the largest of the cavi-
ties is hardly distinguishable : in those of medium
size the second also is distinguishable, whereas in
the largest animals all three can be scen. In the
heart, then, which as alveady stated has its pointed
end forward, the largest of the cavities is on the right-
hand side, and highest up; the smallest is on the
left, and the medium-sized one is between the two.
Both of the first-named are much smaller than the
largest. All three, however, have connecting-pas-
sages with the lung, though these connexions except
one are obscure owing to the smallness of all the
passages.

Now the Great Blood-vessel is attached to the
largest cavity, i.e., the one which is uppermost and
on the right side ; then it runs through the middle
cavity and reappears as a blood-vessel again, as
though the cavity were part of it, like a lake formed
by the blood. The Aorta is attached to the middle
cavity, though the arrangement is dissimilar: the
connexion here is by a much narrower pipe.

Thus the blood-vessel passes through the heart
Ig::d it extends into the Aorta from the heart].2 The

eat Blood-vessel is membranous and skinlike in
appearance, whereas the Aorta is narrower, and very
sinewy ; and as it continues on farther towards the
head and the lower parts of the body it becomes very
narrow and sinewy indeed.

o This statement is incorrect, and inconsistent with Aris-
totle’s account. Some propossls for alteration are noted

oppaosite.
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First, then, there is a part of the Great Blood-vessel
which runs up from the heart towards the lung and
the attachment of the Aorta : this is a large and un-
divided blood-vessel. But two parts split off from it :
one towards the lung and one towards the backbone
and the last vertebra of the neck.

So then the blood-vessel which extends to the lung,
because the lung itself is double, splits into two to
begin with, and then runs alongside every pipe and
every perforation, being larger by the larger ones
and smaller by the smaller, in such a way that one
can find no part at all where there is not both per-
foration and blood-vessel ; indeed, the extremities
ave invisible owing to their excessively small size,
and in fact the whale lung looks full of blood. The
passages from the blood-vessel are situated above the
tubes which extend from the windpipe. And the
blood-vessel which runs to the vertebra of the neck and
the backbone extends back again alongside the back-
bone. This is the blood-vessel mentioned by Homer
in the passage where he says ®:

All that vein he severed through
‘Which to the neck runs right along the back.
And from this blood-vessel there run small blood-
vessels past each rib and to each vertebra, and at the
vertebra above the kidneys the blood-vessel divides
into two.

I have now described how these parts branch off from
the Great Blood-vessel.

Above these, from that part of the blood-vessel
which extends from the heart, the whole blood-vessel
divides in two directions. The one set of blood-vessels
leads off to the sides and the collar-bones, after that

s [liad, xiil. 546 f,
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they continue in men through the armpits to the
arms, in quadrupeds to the forelegs, in birds to the
wings, and in fishes to the pectoral fins. The primary
portions of these blood-vessels, where they first divide
off, are called the jugular veins; and where they
divide off to the neck they extend alongside the wind-
pipe; and sometimes if these blood-vessels are
pressed from outside, persons though not choked shut
their eyes, and fall down unconscious, Running on
in this way and keeping the windpipe between them
they continue as far as the ears, where the lower jaws
connect with the skull. Then again from this point
they divide off into four, {two on each side), one of
which bends back and runs down through the neck
and the shoulder, and conncets up with the former
branch of the blood-vessel at the bend of the arm,
while the other part ends up in the hand and
fingers.

Fach one of the others runs on its own side from
the region round the ear to the brain, and divides up
into a number of small delicate blood-vessels into the
meninx (as it is called) which surrounds the brain.
The brain itself is bloodless in all animals ; no blood-
vessel, large or small, terminates there. Of the re-
maining blood-vessels which divide off from the one
just mentioned, some encircle the head, others find
their terminus in the sense-organs and the teeth in
extremely fine blood-vessels.

In the same way too the parts of the lesser Blood- IV
vessel called the Aorta divide off, following along to-
gether with those of the Great Blood-vessel ; the only
difference is that the passages and the blood-vessels

1 om. Gaza, secl. . 3 gecl. Dt.
8 17 keparfj A, Dt.: 7iis xepadis PCD, vuig.
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belonging to the Aorta are much smaller in size than
those of the Great Blood-vessel.

With regard to the regions above the heart, such is
the disposition of the blood-vessels,

That part of the Great Blood-vessel which lies be-
low the heart runs unattached through the midriff,
and is held to the Aorta and the back-bone by slack
membranous passages. From it there extends one
blood-vessel, which is short and wide, through the
liver, and from this numerous fine blood-vessels lead off
into the liver and become invisible. From the blood-
vessel which passes through the liver two branches
divide off : one of them ends up in the diaphragm or
midriff as it is called; the other goes back again
through the armpit into the right arm and joins up
with the other blood-vessels at the inside of the bend ;
and that is why when doctors lance this blood-vessel
people get relief from certain pains in the liver. From
the left side of it a small but thick blood-vessel runs
to the spleen, and the small blood-vessels which
branch off from it enter the spleen and become in-
visible. Another part divides off from the left side of
the Great Blood-vessel and goes up in the same way
to the left arm—with this difference, that the former
blood-vessel is the one that goes through the liver,
whereas this one is distinet from that which goes into
the spleen.

There are still further blood-vessels which divide
off from the Great Blood-vessel, one to the Omentum,
and one to the pancreas as it is called, and from the
latter 2 number of blood-vessels extend through the
mesentery. All these terminate into a single large
blood-vessel, which extends along the whole length
of the gut and the stomach as far as the oesophagus ;
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and round these parts many blood-vessels branch off
from them.

The Aorta and the Great Blood-vessel, each still
single and undivided, extend as far as the kidneys :
here they become more closely attached to the back-
bone, and each divides into two, like the shape of the
letter lambda, and the Great Blood-vessel gets round
somewhat to the back of the Aorta. The Aorta is
most firmly attached to the backbone near the heart,
and this attachment is by means of very small sinewy
blood-vessels. The Aorta, when it strikes off from
the heart, is a2 hollow tube of considerable size, but
as it proceeds it is narrower and more sinewy. Also,
from the Aorta there are blood-vessels extending to
the mesentery, just like those which come from the
Great Blood-vessel, except that they are much smaller
in size : they are narrow and fibrous, and they end
up in very fine and complicated fibrous blood-vessels.
No blood-vessel runs from the Aorta to the liver or
to the spleen.

Branches from each of the two great blood-vessels
extend to each flank, and they both attach themselves
to the bone. ¢ There are also blood-vessels leading
to the kidneys both from the Great Blood-vessel and
from the Aorta, except that they do not go into the
cavity of the kidney but peter out in the mass of the
kidneys themselves. Now there are, leading from the
Aorta, two other passages into the bladder, which
are strong and continuous; and there are others
from the cavity of the kidneys, which have no com-
munication with the Great Blood-vessel. From the
middle of each kidney a hollow sinewy blood-vessel

¢ The following passage, down to 515 a 2, closely follows
the passage in the first Book, 497 a 4 ff.
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is attached, which runs alongside the backbone itself
through the narrow regions ; afterwards each of these
blood-vessels disappears into its own flank, and far-
ther on reappears extended towards the flank. The
ends of these attach themselves [to the bladder and]
to the penis in males, and in females to the uterus.
From the Great Blood-vessel there is no blood-vessel
running to the uterus, but there are many clustered
together which do so from the Aorta.

Also, from the Aorta and the Great Blood-vessel
where they branch off there are other blood-vessels,
some of which—large hollow ones--run first to the
groins, and then through the legs and finish up in the
feet and toes; while others run through the groins
and the thighs criss-cross, across from lett to right and
from right to left, and they join up with the other
blood-vessels in the hams.

It will be clear from the foregoing account how the
blood-vessels are disposed and where they have their
starting-points and attachments,

The description just given of the starting-points
and the chief blood-vessels applies to all blooded
animals, though the remainder of the blood-vessels
(which are numerous) are not arranged in that way
in all of them. Indeed, the parts of the body are not
arranged in the same way in all, nor do all animals
possess exactly the same parts. And furthermore,
the state of affairs is not equally discernible in all
animals : it is clearest in those animals which are
largest and contain the greatest abundance of blood ;
for in the small ones which lack an abundance of
blood, either because that is their natural condition
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or because their bodies are so fat, it is less easy to
ascertain what the arrangement is, Thus, in some of
them the passages get choked up, as it might be so
many irrigation-channels silted up with mud,® and in
others there are just a few perforated fibres instead
of blood-vessels. Nevertheless, the Great Blood-
vessel is elearly visible in all, even in the smallest.

The sinews of animals are arranged as follows. The V
starting-point of them, as of the blood-vessels, is the Sinewa.
heart : the heart has sinews within itself, in the
largest cavity ; and the Aorta as it is called is a
sinewy blood-vessel ; indeed, its extremities are
wholly sinewy ; they are not hollow, and it can be
stretched in the same way as the sinews where they
terminate at the joints of the bones. Nevertheless,
the sinews do not constitute a continuous system
from one starting-point, as the blood-vessels do. No ;
the difference is this. The blood-vessels are like the
lines of the wooden skeletons used in modelling *—
they display the shape of the entire body, so that in
very attenuated persons the whole bulk of the body
appears to be full of small blood-vessels : the whole
space which in well-fattened persons is occupied by
flesh, in thin ones is occupied by small blood-vessels.
The sinews, on the other hand, are scattered about
round the joints and the flexions of the bones. If
they were a continuous system, their continuity
would be evident in attenuated persons.

A very important part of the sinews is that in the

passage in P.4. (654 b 20), though without mention of the
term xdvaBos; there Aristotle speaks of a ** hard and solid
core or foundation ™ round which the figure is modeiled,
though in that passage he is speaking of the bones. Clearly
something more substantial than a mere outline or sketch
seems to be intended. Y, also &.4. 764 b 31.
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a At Plato, Timaeus 84 E, énirovos is used of the great sinews
of the shoulder and arm. The term is also used of the back-
stagr of & mast (Homer, Od. xii. 423). . Y

The phrase used here, * bound together by sinews,” is
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region which controls the act of jumping (the part
known as the ham) ; another sinew, a double one, is
the fezon (tendon), and those which are called upon
for feats of strength, viz.,, the epilonos® and the
shoulder-sinews, The sinews which have no special
name are at the flexions of the bones : all the bones
which are attached to one another are bound together
by sinews,? and there is a large number of sinews round
aﬁ the bones. An exception is the head, which con-
tains none, being held together by the sutures of the
bones themselves.

The texture of sinew is such that it can be split
lengthwise, but not crosswise ; and it admits of a
high degree of tension. Round the sinews a mucous
liquid is formed, which is white and glutinous ; the
sinews are nourished by this, and we can see them
being formed out of it. Now blood-vessel can be
cauterized, but sinew when cauterized is completely
destroyed ; and if sinew is cut it does not grow to-
gether again. And numbness never takes effect in
any part of the body where no sinew is present.

The greatest number of sinews is found in connexion
with the feet, the hands, the ribs, the shoulder-blades,
the neck, and the arms.

All blooded animals have sinews; but in those
animals which have no flexions in their limbs, i.e.,
which are without hands and feet, the sinews are thin
and difficult to see ; and that is why in fishes they are
most clearly to be seen near the fins.

Fibres ¢ are intermediate between sinew and blood-
vessel. Some fibres have fluid, viz., ickor, and they
probably the source of interpolations into the description of
the bones in P.4. 65¢ b 15-25 (see Loeb ed.). Sinews are

not separately treated of in P. 4,
¢ Bee note on 489 a 23,
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extend from the sinews to the blood-vessels and vice
versa. There is also another kind of fibres, which
occurs in blood, but not in the blood of every animal,
If the fibres are taken out of the blood it does not con-
geal, whereas if they are not taken out it does. Now
fibres are present in the blood of most animals, but
there are none in the blood of the deer, the voe, the
antelope,® and some others, and that is why their
blood does not coagulate as much as other animals’
does. That of the deer coagulates about as much as
the hare’s: in both these animals the coagulation
is not stiff, as in other cases, but flaccid, like the co-
agulation of milk if one does not put the rennet well
into it. The blood of the antelope coagulates better :
it coagulates similarly to that of sheep, or perhaps a
little less,

Such then is the nature of blood-vessel, sinew, and
fibre.

A ~
' Iepi pév ofv PAefos xai vedpov ral lvos robrov
] L] 7’
€yer Tov Tpdmov.
VII T & dard rois {cois dd’ évds mdvra ouvnpry-

The bones in animals are all connected with one VII
single bone and are a continuous system, like the Bones.
blood-vessels : there is no such thing as a bone all on
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# fovfaMis, an African antelope. Also mentioned (as Sod-
Brlos) at P. A, 663 a 11,

b Of. Goethe's famous “ vertebral theory,” according to
which the structure of the skull can be explained as a fused
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its own. In all animals which possess bones the back-
bone is their starting-point and origin. It consists of
vertebrae, and extends from the head down to the
loins. The vertebrae are all perforated; and at the
top the bone of the head is continuous with the end-
most vertebrae ¥ 1 it is called the skull. The serrated
part of this is a suture. The skull is not identical in

series of hone-groups, comparable to the series of vertebrae,
See E. S. Russell, Form and Function, London, 1916, pp. 49,
96 ff., where he gives the reference in Goethe, Zur Morpho-
logie, i 2, p. 250 (1820), and ii. 2, pp. 122-124 (1824). Goethe
made his discovery in 1790 while contemplating a dried
sheep’s skull in the Jewish cemetery at Venice, but he did
not publish it until 30 years later.
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all animals : in some it consists of a single bone (e.g.,
the dog), in others it is composite (e.g., man), and
here the female has a circular suture, whereas in the
male there are three sutures which unite at the top,
and are shaped like a triangle.* A man’s head has
actually been observed with no sutures at all.? The
head is composed not of four bones but of six : two
of these are by the ears, and are small compared with
the rest. From the head extend the jaws, which are
bones. [All animals except one move the lower jaw
—all except the river crocodile, which moves the
upper one.] ¢ In the jaws are the teeth, which consist
of bone, and are partly perforated, partly not : this
is the only bone which resists the graving-tool.

From the backbone extend the perdnis,% the collar-
bones, and the ribs. The chest lies upon ribs; but
these ribs meet together, whereas the others do not,
since no anjmal has any bone round the stomach.
Further, there are the bones of the shoulder—what
are called the shoulder-blades, and the bones of the
arms, which are connected with them, and in their
turn, connected with these, the bones in the hands.
The bones in the forelegs (in those animals which
have forelegs) are of simijlar formation.

At the lower terminus of the backbone, after the
haunch-bone, is the hip-socket, and then immediately
the leg-bones, i.e., the thigh- and shank-bones, which

9 Cf. 481 b 2. For a suggested explanation of Aristotle’s
belief that male and female skulls differ see W. Ogle’s note
on P.4. 653 b I (page 168).

® As stated in Herodotus ix. 83.

° This sentence is considered by A.-W, to be an interpola-

tion.
2 mepunis B rs to be enother form of wepdiy, the basic
meaning of which is pin, bolt, or rivet. Various suggestions

have been made for altering the text.
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are called colénes (i.e., limb-bones), of which the ankle
is a part, and another part of them is the so-called
plectra @ which are found in those animals which have
an ankle. Continuous with these are the bones in the
feet.

In those blooded and footed animals which are vivi-
parous, the bones do not differ much : they differ only
“* by analogy,” ? i.e., in hardness and softness, and in
size. A further difference is that, in the same animal,
some bones will contain marrow and others will not.
Some animals would appear to have no marrow at all
in their bones, e.g., the lion, on account of having
very little marrow indeed, and that thin, and in a few
bones only ; actually, there is marrow in the thigh
and arm-bones. The bones of the lion are more solid
than in any other animal ; they are so hard that when
they are rubbed together sparks fly out as though
from flint. The dolphin is included among those
that have bone, not fish-spine.

Of other blooded animals, the bones of some show
but little deviation from what has been described,
e.g., birds ; others are the same “ by analogy,” e.g.,
the bones of fishes : thus, the viviparous fishes are
cartilaginous-spined, e.g., the Sclachia as they are
called, while the oviparous ones have a spine corres-
ponding to the backbone in quadrupeds. A peculiar
feature in fishes is that in some species there are
small thin spines unconnected together throughout
the flesh. The serpent is similar to fishes, having a
spinous backbone. With the oviparous quadrupeds,

spur, e.g., 504 b 7, and at 526 a 5 certain projections on the
feet of crayfish arc compared to spurs. The word means,
literally, something used for striking ; hence its application
to the instrument used for striking a lyre.
b See Notes, § 3.
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the larger of them have more bone-like skeletons, the
smaller more spine-like ones. But all blooded animals
have a backbone, whether bony or spinous. The
other parts of the bone-system are present in some
animals, absent in others ; but whatever parts they
have or do not have, there is a corresponding presence
or absence of the bones proper to those parts. Animals
which have no legs or arms have no limb-bones
(cdlénes) either ; and the same is true of those which,
though they have the same parts, have them in a
modified form: in these animals the bones differ
either by *“ the more and less ” or else ** by analogy.” &

I have now described the nature of the bones in
animals.

Cartilage is of the same nature as the bones, but VIII
differs from them by way of * the more and less,” ? Cartilage.
and, like bone,* cartilage does not grow again if it is
cut. In those blooded animals which are terrestrial
and viviparous, the cartilaginous parts are not per-
forated, and there is no marrow in them as there is in
bones ; but in the Selachia (because they are carti-
laginous-spined) the cartilage which constitutes their
backbone is for them analogous to bones, and in it
there is a marrow-like fluid.® In footed Vivipara
there are cartilaginous parts at the ears and nostrils
and some of the extremities of the bones,

Further, there are other kinds of parts whose sub- IX
stance is neither the same as those already mentioned Jall. hoof,
nor far removed from it, e.g., nail, hoofs, claws, and '
horns, and in addition to these the beak, as in birds—-

% See Notes, § 3,

b Of. P.A. 655 a 32.

¢ Regeneration of bone is in fact quite commen, and oc-

curs rapidly, in amphibia such as newts and salamanders.
¢ OF. P.A. 652 a 13, 655 a 28, 87.
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in the several animals in which they occur. Al these
parts permit of bending and splitting ; bone permits -
of neither, but it can be breken.

Besides this, the colours of horns, nails, claws, and
hoofs follow suit with the colour of the skin and hair :
animals with black skin have black horns, claws, and
hoofs (not all, of course, have claws), white-skinned
animals have white ones, those with intermediate
colours have ones to match. The same holds good
for nails. ‘The teeth, however, mateh the bones. Thus
black men, like Ethiopians and such, have white teeth
as well as white bones, but their nails, like the whole
of their skin, are black. Most horns are hollow from
the point where they are attached to the bone which
projects inside them from the head, but at their tip
there is a solid piece.* Their structure is simple. The
stag is the only animal whose horns are solid through-
out and brancﬁing. No other horned animal sheds its
horns ; the stag is the only onme which does this—
every year, unless it has been castrated. (This sub-
ject will be dealt with later on.) Horns grow attached
to the skin rather than to the bone. This explains
why both in Phrygia and elsewhere cattle are found
which can move their horns just as though they were
ears.?

With reference to animals that possess nails—and
all do possess them if they possess toes, and all have
toes that have feet, except the elephant, which has
toes that are not divided and faintly articulated, but
no nails at all—of the animals that possess nails,
then, some have straight ones {e.g., man), others

a Of. 500 a 6 ff., P.A. 663 b 15 ., and add. n., p. 237.
b Thompson gives several references to ancient authors,
and one dated 1661 relating to cattle in Madagascar.
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10 7@v pepdv, xal omoiov dv 7 76 Séppa’ dis yap émi
TO"JTOI\E:P é‘v Tois wayvTepois Sépuaot axAnpoTepas al
TpLyes Kai mayvrepat, mAelovs 0¢ kai parpdrepar &y
Tols wawoTépois xal dyporépois, dvmep ¢ Tdémos §
TowiTos olos Eyew Tpiyas. Spolws 8¢ Kal mepl Tédw
15 Aemidwrdv éyer kal T@v doddwrdv, Soa pév ofy
padaxds éyew Tas Tpiyas, ebfooiy xpdueva axypo-
Tépas ioxer, oa B¢ axdypds, podaxwrépas kal
e?la":r-rovs. Stapépovor 8¢ xal xard Tods Témous
Tovs Bepuorépovs kal Yuyporépovs, olov al Tdv du-
pirtreww Tpiyes év pdv Tois Beppols owdnpal, v §¢
20 Tois Yuypols padaxal. elot 8 al puév edfelar pada-
xai, af‘aé :cexa.p;pe'vat o;x/\qpa.r.'.
I H 8¢ gias s Tpixds éomi oyrom]. TG pEMov
8¢ wal frrov Sradépovor wpds AAfAas. v B¢
7§ oxdpdrym peraBalvovoar xard puxpdv odkére

2 Cf. 510 b 26 above.

® For an account of the breeding habits of the eel see @, 4.,
Loeb ed., p. 565. To the references given there should be
added : Léon Bertin, Eels, o biological study (London,
1956). A modification of Schmidt's explanation is pro-
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crooked or curved ones (an example from walking
animals is the lion, from flying ones, the eagle).

We now go on to deseribe hair and its counterparts, X
and skin. Helr and

All footed viviparous animals have hair; footed =
Ovipara have horny scales ; fish alone have ordinary
scales (i.e., fishes which produce a crumbling egg *:
there are, of course, long-bodied fishes such as the
conger and the muraena which do not produce that
type of egg ; and the eel ¥ produces no egg at all).

Differences of thickness and length of hair are
observed according to the different regions of the
body where it occurs, and according to the character
of the skin on which it grows. For the most part, the
stouter the skin, the harder and stouter is the hair,
and it is more plentiful and longer on the hollower
and moister regions, provided the region is such as
to permit the growth of hair. The case is similar
with the animals that have fish-scales and horny
scales, The hair of soft-haired animals becomes
harder if they are well fed ; the hair of hard-haired
ones becomes softer and less plentiful. Hair also
differs according as the region of the body is warm or
cold ; .thus in man the hair is hard in warm parts of
the body and soft in cold ones. Furthermore, straight
hair is soft, and curly hair hard.

Hair ¢ is in its nature fissile : and it exhibits in XI
different animals differences of *‘ the more and less.” ¢
In some animals the hair gradually increases in hard-

pounded by Denys W. Tucker, “ A new solution to the
Atlantic eel problem,” in Noture, 183 (1959), pp. 495-501 ;
summary by Maurice Burton in fIl. Lon. News, 234 (1958),
p. 532. See also Nature, 183, pp. 1405-1406.
< For a fuller discussion of hair see G.4. Book V, chh. 3-6.
¢ See Noles, § 8.
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ness until it no longer resembles hair, but rather
spines, as in the hedgehog ; and the same applies to
nails : in some animals the nails are indistinguishable
in hardness from bones.

With regard to skin: Man has, for his size, the
finest skin of all animals. All varieties of skin contain
a mucous sticky substance, some a lesser quantity,
some a greater : an example of the latter is the hide
of the ox, out of which glue is made. Glue is also
made out of fishes in some places. The skin, in itself,
has no sensation when cut : an extreme case of this is
the skin on the head, because between it and the
skull-bone there is an extreme absence of flesh. And
wherever the skin is all on its own, it does not grow
together again when severed, as is exemplified by
the thin part of the jaw, the prepuce, and the eyelid.
In all animals the skin belongs to that class of parts
which are continuous, and is discontinuous only where
the natural passages discharge their fluidity, and at
the mouth and the nails,

Now all blooded animals have skin, but not all have
hair : the facts are as already stated.- The hair
changes colour as animals age : in man it becomes
white ; in other animals its colour certainly changes,
but not very noticeably except in the horse, The
whitening of the hair begins at the tip. But in most
cases of greyness, the hairs are white at the start of
their growth, which goes to show that greyness is not
a sort of desiccation, as some zllege, since nothing is
desiccated at the very start of its growth,

In the eruptive disease called the white-sickness
all the hairs go grey. Cases have been known where
during the sickness the hairs became grey, but after
recovery these hairs dropped out and black ones grew
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in their place. [Hair tends to go grey more if it is
kept covered than if it is freely exposed to the air.]
The first hair to go grey in man is that on the temples ;
and the forward parts are affected before the back
parts. The last hair to go grey is the pubie hair.

Some hair is congenital, some grows later, accord-
ing to the various stages of life—this applies to man
only. The congenital hair is that on the head, on the
eyelids, and the eyebrows ; the first of the later hair
is the pubie, then that under the armpits, and third
the hair on the chin. It will thus be seen that the
number of places where the congenital hair grows and
where the later hair grows are equal. It is the hair
on the head which fails and falls out most of all as age
advances, and it does so before any other. This ap-
plies only to the hair in front ; no one goes bald at
the back of the head. Smoothness on the top of the
head is called baldness, on the eyebrows anaphalanthi-
asis. Neither of these occurs in a man until he has
entered upon sexual activity. No boy or woman or
castrated man ever goes bald; if castration takes
place before puberty, the later growths of hair do not
occur ; if after, the later growths only (except the
pubic) fall away.

Women do not grow the hairs on the chin, except
that in some cases a few hairs grow when menstrua-
tion ceases ; another example is the priestesses in
Caria,® which when it occurs is considered a sign of
events to come. The other later growths occur in
women, but on & lesser scale, Cases occur of both
men and women who from birth have been lacking in
the later growths ; of these some are also impotent,
viz., those who are destitute of the pubic hairs.

o Of. Herodotus i. 175, viil. 104,
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Hair of comrse grows in due proportion, whether
more or less, wherever it is situated ; but it grows
most on the head, next most on the chin; and fine
hair grows most of all. In some persons as they get
older the eyebrows actually become thicker, and have
to be cut ; the reason for this is that they are situated
on a place where bones join, and as age advances
these bones draw apart and allow more moisture to
exude. The hairs in the eyelashes do not grow, but
fall off, when sexual activity begins, and the more the
greater this activity is. These hairs take the longest
time to go grey.

Hairs plucked out before maturity, but not later,
will grow again. Every hair has at its root a sticky
fluid, and immediately after being plucked out it can
raise light objects by touching them with it. Animals
which exhibit diversity of colour in their hair have
prior to that a diversity of colour in their skin and in
the cuticle of the tongue. In some men the upper lip
and the chin are well covered with hair; in others
these parts are smooth and the cheeks hairy. In
addition, smooth-chinned men are less liable to go
bald. In some diseases the hair teands to grow, e.g.,
in cases of consumption, and in old age and after
death, and its softness gives way to hardness. The
same phenomena are exhibited by the nails. In those
who are given to sexual activity the congenital hair
falls sooner, and the later hair grows sooner. Those
who suffer from varicose veins go bald less; and
sometimes if they are already bald when this malady
overtakes them, their hair grows thicker., A hair
which has been cut does not grow at the tip, but be-
comes longer by growing up from below. In fishes
the scales become harder and thicker, and in those
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which are getting thin or old the scales become
harder. In quadrupeds, as they grow old, the hair
(or fleece as the case may be) becomes deeper, but
the component hairs are fewer ; the hooves (or claws)
grow larger, and birds’ beaks do the same. The claws
also grow, and so do the nails.

With regard to feathered animals, such as birds, XII
none undergoes a change {of colour) through age Changes of
except the crane, which begins as ashen-coloured and ’
as it grows old its feathers get blacker. In addition,
seasonal conditions, such as unusually sharp frost,
cause some birds whose plumage is of a single colour
to change. Thus, those with dark or darkish plumage
turn white, e.g., the raven, the sparrow, and the
swallow, though no instance of a white bird changing
to black has been observed. [Further, the majority
of birds change their colour according to the seasons,
so that anyone unfamiliar with them would not recog-
nize them,]

Some animals change the colour of their hair even
on account of a change in the water they drink. In
some localities the same animal will be white, in
another black, Also, with regard to mating, in some
places the quality of the water is such that rams, if
they drink it and then have intercourse, beget black
lambs : this used to be caused by the river known as
Coldstream (Psychros) in the district of Assyritis in
the Chalcidian peninsula in Thrace. Also, in Ant-
andria there are two rivers, one of which makes sheep
white and the other black. It is also generally be-
lieved that the Scamander makes them yellow, and

1 AC: aiiforrac PD, vuig.
! &na Sn, ; dviore vulg.
8 secl. D,
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this, they say, is why Homer ¢ calls it the Yellow
River (Xanthos) instead of Scamander.

All animals except one have no hair internally, and
on their extremities the hair appears only on the
upper surface, never on the lower. The exception is
the hare {or ‘ hairyfoot ) : this is the only animal
which has hair both inside its mouth and on the under-
side of its feet. In addition, the moustache-whale ?
lacks teeth in its mouth, and has instead hairs similar
to pigs’ bristles.

Now hairs that have been cut grow at their base,
though not at the tip ; whereas feathers do neither,
but fall out. A bee’s wing will not grow again if
plucked out, nor will the wing of any other creature
whose wings are undivided. Nor will a bee’s sting
grow again if the bee loses it ; from that time the
bee begins to die.®

All blooded animals possess membranes, Now a XIII
membrane resembles a fine close-textured skin j but Membranes.

it differs in character, because it admits neither of di-
vision nor of extension, Membrane surrounds every
one of the bones and every one of the viscera both
in the larger and in the smaller animals, though in
the smaller ones they are difficult to detect owing to
their excessive fineness and smallness. The largest
membranes are those which surround the brain—two
of them : the one round the bone is stronger and
thicker than the one round the brain itself. Next lar-
gest is the membrane round the heart. If cut apart

% OFf. Iliad xx. T4 ** Gods call it Xanthos, but men Sca-
mander.”’

b Here, following Th.’s suggestion, I have restored ** mous-
tache-whale ” for the manuscripts’ (and later fabulous)
““ mouse-whale.” See Th.'s note ad loe., and id., Glossary of
Greek Fishes, p. 168, < Cf, 626 a 17.
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2 bared membrane does not grow together again,
and bones bared of their membranes mortify,

Another of the membranes is the Omentum. It is XIV
present in all blooded animals; and in some it is The um
fatty, in others devoid of fat. In the viviparous ’
animals which have teeth in both jaws its starting-
point and its place of attachment is the middle of the
stomach, where this has a sort of suture; in those
which have not teeth in both jaws it begins at, and is
attached to, the main stomach.

The bladder, too, is membranous, but in a different XV

way : the membrane here is extensible. Not all 0o der,
animals have a bladder : all Vivipara have one, but
the tortoise is the only oviparous animal which has
one. Like other membranes, the bladder if cut apart
will not grow together again, unless the cut be made
just by the beginning of the urethra, except very
rarely ; such growing together has been observed.
In dead bodies the bladder passes no fluid, but in
living ones it passes solid matter as well : this gives
rise to stones in those who suffer in this way. In
some persons objects have actually been formed in
the bladder which are indistinguishable from cockle-
shells.

We have now described biood-vessel, sinew, and
skin ; fibres and membrane ; and further, hair, nail,
claw, hoof, horn, teeth, beak, cartilage, bones, and
their counterparts.

We deal next with Flesh. Flesh, and that which XVI
has a similar nature to flesh as found in blooded ani- Flesh.
mals, is in all instances placed between the skin and
the bone (or the counterpart of bone) : as fish-spine
is to bone, so is the flesh-like substance to flesh——
some animals have the one pair and some the other.’
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Flesh can be divided in any direction, i.e., not, like

sinew and blood-vessel, lengthwise only. When
animals become emaciated, the flesh disappears, and
they become just blood-vessels and fibres; when
they are overfed, fat replaces flesh. In animals which
are abundant in flesh, the blood-vessels are smaller
and the blood redder, while the viscera and stomach
are small; in those that have large blood-vessels the
blood is blacker, the viscera and the stomach large,
and the flesh smaller in quantity. Animals that have
small stomachs tend to become fat in their fleshy
parts.
- Fat and Suet.
follows : Suet is breakable in all directions and con-
geals when cooled, whereas fat can be melted but
does not congeal. Soups made from fatty animals
do not congeal, for example soup made from horse-
flesh and pork, whereas those made from animals that
contain suet do congesal, for example, mutton and
goats’ flesh. Also, fat and suet differ in that their
place in the body is different : fat is formed between
the skin and the flesh, suet only at the extreme of the
fleshy parts. Again, in fatty animals the Omentum
is fatty, and in animals that have suet it is suety.
Also, animals with teeth in both jaws have fat, those
without bave suet.

The liver, one of the viscera, becomes fatty in some
animals, as in the Selachia (to give an instance of a
fish) : their livers when melted yield an oil. Other-
wise these Selachia have no fat round either the flesh
or the stomach—that is to say, they have no free fat.
Furthermore, the suet in fish is fatty and does not
congeal. All animals have fat, some with their flesh,
some apart from it. Those whose fat is not free are
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HISTORIA ANIMALIUM, I xvir-xix

less fat than others with regard to their stomach
and their Omentum : an example is the eel, which
has very little fat round the Omentum. Most animals
grow fat round the belly, and especially those animals
which do not move about much.

In fatty animals the brain is oily (e.g., the pig), in
suety animals, it is devoid of o¢il.s The viscera in
respect of which animals tend to grow fattest are the
kidneys. The right kidney is always less fatty than
the left ; and if both are very fat indeed, there is al-
ways a space clear of fat in between them. Animals
that have suet tend to have it round the kidneys,
and above all the sheep : sheep die through having
their kidneys entirely enveloped in suet. Over-feed-
ing brings on this condition, as occurs at Leontini in

) r ) 3 7 -~ I
520b 8¢ nep’wecﬁpa S‘L et.:ﬁ't:ocav,’ olov T7js ZikeAlas wmepl Sicily ; that is why they do not turn the sheep out
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XVIIL  Tldprav 8¢ rdv [dwv xowdy dori 76 mepl 1;;?1, A phenomenon common to all animals is fat ® round XVIII
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the pupil of the eye : in all animals which have such
a part in their eyes (provided these are not hard), it
resembles suet. Fat animals, male and female alike,
all tend to be poor breeders. Fatness occurs in older
animals more than in young, and especially when they
have reached their full breadth and length and are
beginning to grow in depth.

Now follows a description of the Blood. In all XIX
blooded animals this is the most indispensable and Bood-
most universal part ¢; it is not something acquired
later, but it is present from the outset in all, provided

1 -~ o !
76 pijros €yn Tod ueyéfovs kal eis fdbos adédvyrar.
k) y o T -~ ~
XIX Ilept 8 aiparos dbe éxer Tobro yap wlow dv-
! -
11 oykadTaToy kai xowdTaTov Tols évaipots kal odk

3 _f > ¢ s’ -~ -
éminryrov, AAN dmdpyer mdor Tols w1 dlerpopévors.

1 &niovy Dt. (#iov pro xowdv A.-W.}: quod est prope -
lam oculi in omnibus animalibus st muili sepi 21.‘ pore
2 7dvra ACZ : om. PD, vuig.
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they are not becoming corrupted. Blood is always

¢ Lit,, " parched " ; of. 522 a 25.

b giov {fat) is A.-W.'s and Dittmeyer's restoration. It is
SUppo! by Michael Scot’s translation. Cf. 533 a 9.

© Gf. 511 b 11.
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HISTORIA ANIMALIUM, III. xix

found in a container, #is., in the blood-vessels, and
nowhere else except only in the heart. In no animal
is the blood susceptible of sensation when touched,
no more than the residue from the stomach is: the
same is true of the brain and the marrow. If you
sever the flesh at any place, blood appears, provided
the animal is alive and the flesh is not gangrened. If
healthy, blood naturally has a sweet taste, and a red
colour ; if in inferior condition, either naturally or
through disease, it tends to be black. Blood in its
best condition is not excessively thick nor thin, unless
it has deteriorated either naturally or through disease.
In the living animal it is always fluid and warm, but
once it has left the body the blood of all animals con-
geals—except that of the deer and the roe and other
such animals, Otherwise blood always congeals, un-
less the fibres are taken out. The quickest of all to
congeal is bull’s blood.

Of blooded animals, those which are both internally
and externally viviparous have more blood than the
blooded Ovipara. In animals which are in good con-
dition, either naturally or through healthy dieting,’
the blood is neither unduly abundant (as it is in those
which have taken a recent drink}, nor scanty, as hap-
pens in excessively fat animals: in fat animals, of
course, the blood is pure, but small in quantity ; and
increase of fat and decrease of blood go together: a
fat animal being deficient in blood.

Fat does not putrefy, whereas blood and parts con-
taining blood putrefy rapidly, and of these especially
the regions around the bones. Blood is finest and
purest in man, thickest and blackest—among Vivi-

¢ f. P.A. 650 b 4 ff., where the reason is given.
® Lit., * in virtue of being healthy.”
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HISTORIA ANIMALIUM, II. xix

para—in the bull and the ass. In the lower parts of
the body the blood is thicker and blacker than in the
upper ones.?

The blood in animals pulsates in the blood-vessels
all over the body at once ; and blood is the only fluid
which remains throughout the whole body, and
throughout life so long as it lasts, Further, blood is
formed first in the heart, even before the body as a
whele becomes articulated. If they are deprived of
blood, or if a considerable quantity is lost, animals
fall into a swoon : if too much is lost, they die. Ifit
becomes too fuid, they fall ill, because then the blood
becomes ichor-like,? and it gets so thin that cases
have been known in which a blood-like sweat ¢ has
been observed. In some persons the blood, when it
has left the body, does not congeal at all, or only in
separate and isolated places, During sleep the blaod
becomes less plentiful in the exterior parts, so that if
the sleeper is pricked with a sharp object the blood
does not flow as copiously as usual. Blood is formed
by a process of concoction out of ichor, and similarly
fat out of blood. If the blood has become diseased
haemorrhoids can be caused in the nostrils or the
anus, or varicose veins may be produced. If the blood
putrefies in the body it becomes pus, and pus pro-
duces pbrus.%

The blood of females differs from that of males.
Thus, if both are on an equality with regard to health
and age, the blood is thicker and blacker in females,
and while it is less plentiful on the surface it is more
plentiful inwardly. Further, of all female animals
the human female has the most abundant bloed, and

¢ Cf. P.A4. 668 b 6, and note in Loeb ed. Perhaps a refer-

ence to a case of haematoporphyria,
¢ A kind of chalkstone,
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the catamenia are more plentiful in women than in
any other animal. This blood if it has become dis-
eased is known as flux (rkous). Apart from this one,
women are less troubled by maladies (of the blood).
Few women suffer from varicose veins, haemorrhoids,
or nose-bleeding ; and if any of these occurs, the
catamenia deteriorate.

Blood differs both in quantity and in appearance
according to age. In very young acimals it is ichor-
like and plentiful ; in the aged, thick, black, and
scanty ; in the prime of life, it exhibits intermediate
qualities, The blood of aged animals eongeals quickly,
even if it is at the surface of the body : this does not
occur in the young. Iehor is simply unconcocted
blood %—either because it has not yet been con-
cocted, or because it has become thin again.

The next subject is Marrow. This is another of the
fluid parts, which cccursincertainblooded animals. All
natural fluids in the body are carried in receptacles ;
thus, blood is carried in blood-vessels, and marrow in
bones : [others are contained in membranous con-
tainers, whether in skin or gut]. In young animals the
marrow is quite bloodlike ; when they are older, in the
fatty animals it becomes fatty, and in the suety ones
suety. Not all the bones contain marrow, but only
the hollow ones, and some of these have none. Thus,
in the lion some bones have no marrow at all, some
only a little ; which explains why, as stated already,
some writers assert that lions have no marrow.® In
the bones of pigs there is & small quantity of marrow,
though in some of them there is none at all.

Now the fluids already mentioned are almost always

s See note on 489 a 23, B Of 66D T,
3 kgl om. D, vulg.
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® olov om. vulg. : éviows olov o kad. 8. év ixBiow PD s ol ked. 8.
seclusi ut ex adnot. orta, om. & ; quid fopof pluraliter scrip-
tum significet non liguet.
" q‘ﬁu'mmva Karsch : ¢duy codd., vulg. Irmos xal ddiny, xal
Td vy, olov 8. xal ddAawwa Meyer, p. 150,
224

HISTORIA ANIMALIUM, IIL xx

connate in animals ; milk and semen, however, come
to be formed later. . Milk, whenever it is present, is
in all cases present in an already secreted and se-
parated state ; the semen, however, is not so produced
in all animals, but only in some, as in fishes.®

As many animals as have milk have it in their
breasts ; and breasts are present in all animals that
are both internally and externally viviparous, e.g., all
animals that have hair, such as man and horse, and
the Cetacea (such as the dolphin, the porpoise, and
the whale) : these have breasts and milk. Those
which are viviparous externally only, or which are
oviparous, have neither breasts nor milk : examples
are fishes and birds.

All milk contains a watery ichor known as whey,
and a consistent stuff known as curd or cheese : the
thicker sorts of milk contain more of the latter. Now
the milk of the non-ambidentates curdles (hence the
milk of the domesticated ones is made into cheese),
but that of the ambidentates does not (nor indeed
does their fat), and it is thin and sweet. The thinnest
of all milk is the camel’s, next the mare’s, third the
ass’s ; cow’s milk is the thickest. Cold does not
cause milk to congeal, but rather to turn to whey;
heat makes it congeal and thicken. Generally speak-
ing, milk is not produced in any animal until the time
of pregnancy ; then it is produced, but the first milk
is unfit for use, as also is the latest. In non-pregnant
animals a small quantity of milk has been produced
by the use of certain foods; indeed, it has been
known for quite elderly females to produce some

s Of. G.4. 717 b 23 1.

¢ 3¢ Dt., Sn. secutus.
5 {74} Richards,
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when milked, and some have produced sufficient to
suckle a youngster.. Furthermore, the inhabitants of
the region round Mount Oeta take she-goats which
refuse to submit to the male and rub their udders
forcibly with nettles enough to cause pain ; the fluid
they obtain to begin with is bloodlike, then it is mixed
with pus, and finally it is true milk, no less than that
which is obtained from those which submit to the
male,

Generally speaking, milk is not produced in any
male animals, man included, but it is in some indi-
viduals. For example, at one time there was in
Lemnos a he-goat which nsed to be milked by its
dugs (the male has two near the penis), and it pro-
duced so much that cheese was made out of it ; and
the same occurred with a male of which it was the
gsire. Nevertheless, phenomena of this sort are re-
garded as signs from heaven. When the owner of the
goat in Lemnos consulted the oracle, the god’s reply
was that he would come into possession of a fortune.
There are men from whom, after reaching puberty,
a small amount can be squeezed out; some when
milked have actually produced large quantities.

Milk contains a fatly ingredient, and in congealed
milk this becomes oily. In Sicily, and wherever
sheep’s milk is fat, they mix goats’ milk with it. The
milk which congeals best is not only that which con-
tains most cheese, but also that in which the cheese
is less fatty.®

Now some enimals produce more milk than is re-
quired to nourish their young, and this is useful for
cheese-making and for storage. First in this respect
is sheep’s milk, next goats’, then cows’. Mares’ milk

¢ Lit., * parched " ; ¢f. 520 a 27.
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1 apdé Richards : ofre vulg.

1 8, év rij xowla yiyperar. Eorw ofv A-W. 1 8, doviv v 1}
rowdig.  ypiyvera: ofv vulg.

3 gie P : rusdir de 8¢ s C, A-W,, Dt

4 add. 4 rof P'D, vulg.

2 See add, note, p. 239.
* Some mss. and edd. here read rvpdy (cheese) ; see critical
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and asses’ milk is included in the blend for making
Phrygian cheese. There is more cheese in cows’
milk than in goats’ : dairy-farmers tell us that out of
one amphoreus of goats’ milk they can get nineteen
obol-cheeses,® and from the same amount of cows' milk,
thirty. Other animals produce only enough milk to
feed their young, and none over, none fit for cheese-
making : this is true of all animals which have more
than two dugs; none of these animals produces a
superabundance of milk nor is their milk made into
cheese.

Milk is curdled by fig-juice aud rennet. The fig-
juice is squeezed out into some wool, and then the
wool is rinsed out into a small quantity of milk : this
milk when mixed with other milk curdles it. Rennet XXI
is a sort of milk ; it is formed in the stomach of young
animals while still being suckled. Rennet is thus
mitk which contains fire,’ which comes from the heat
of the animal while the milk is undergoing concoc-
tion. All ruminants contain rennet ; the hare is the
only ambidentate which does so. The older rennet
is, the better it is : this sort is a very good remedy
for looseness of the bowels ; so is hare’s rennet, and
young deer’s rennet is the best of all.

The milk-producing animals yield 2 greater or less
amount of milk in relation to their various sizes and
the various pastures they feed on. Thus, in Phasis
there is a breed of small cattle every one of which

note. Cf. G.4. 739 b 23 * Rennet is milk containing vital
heat, which integrates the homogeneous substance and makes
it set " (els & dye xal owlornai} s of. 772 a 25. The action
of rennet is compared witlmat of semen, though the ** set-
ting " brought about by the latter involves quality as well as
quantity, whereas that brought about by rennet involves

guantity only.
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1 AC: éducéoBar PD, vulg.

3 I’mec de Pyrrho rege suspic. Dittm. ; cof. 595 b 18, ubi
muppixas Boiis codd. ; fortasse hic etiam mvppiya seribendum, et
verba quae ad regem spectant delenda.

4 érépa I, 1 &repa APD, vulg,

5 ¢wordy Dit.

¢ Large cows in Epeirus are mentioned again at 505 b 15 ff,,
where they are described as mvppiyar (not wuppexad) ; see note
on . 25 below.

» See add. note, p. 239.

° In this passage the only animals in Epeirus to which the
adjective ** Pyrrhic ”* is actually applied are the sheep, al-
though the large cows in Epeirus are mentioned a few lines
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yields a copious supply of milk. In Epeirus ¢ there
are large cows which yield an amphoreus ® and half of
this from the two teats. The milker has to stand
upright, bending slightly forward, because he would
not be able to reach far enough if seated. In addition
to the cattle, all the quadrupeds {except the ass) in
Epeirus are large in size, and in proportion the cattle
and the dogs are the largest. Large animals of
course require more extensive pasturage than small
ones—which is supplied by this district : it provides
just the rich feed which they need, and suitable re-
gions for every season of the year. The caltle are
very large indeed, and so are the Pyrrhic sheep as
they are called (they are named after King Pyrrhus.) ¢
Some pasture, e.g., lucerne,? causes a failure of
milk, especially in ruminants ; other pasture increases
the milk, e.g., eytisus and vetches—though cytisus
when in bleom is not wholesome, because it causes
burning, and vetch is not wholesome for pregnant
animals, because it makes parturition more difficult.
Generally speaking, quadrupeds that can eat plenti-
fully not only benefit in regard to pregnancy, but also
above, and at 505 b 18 ff, we find the large cows in Epeirus
described as wupplyas. 1t seems doubtful whether the ex-
planation of the epithet given in the present passage can be
enuine, since the famous King Pyrrhus of Epeirus was not
orn (s. 318 m.c.) until after Aristotle’s death. Pyrrhus the
son of Achilles, however, was said to have settled in Epeirus
after the Trojan war and become the founder of the race of
Molossian kings {¢f. Pindar, Nem. iv. 82, vii, 54, ete,, and
Vergil, Aen. 1il. 338), It seems possible that the name may
be accounted for in this way. At Theocritus iv. 20 & radpos
¢ muppiyos occurs, where wupplxos i5 usnally translated
“ ruddy " simply. I suspect that the original reading in the
present passage was mupplya (at 535 b 18 the mss. give sup-

pixas), and that it was altered to suit the inserted explanation,
¢ 1 it., " the Medic grass.”" Medicago sativa L.
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¢ The mss. here read dvowddv, ' cansing flatulence ™ ;
the samne adjective occurs at 588 a 9; and at 595 b 6 the ad-
jective guonricois, where two mas, read dvowcois. In the first
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yield much milk because they are well nourished.
Some of the podded ¢ plants if used as feed are milk-
producing ; a good diet of beans will do this for the
ewe, the she-goat, the cow, and the young she-goat :
it causes them to drop their udders. A sign that
there will be a good yield of milk is when the udder
faces downwards before parturition.

All milk-producing animals go on producing it for
a long time if they are kept away from the male and
are given suitable food : so far as quadrupeds are
concerned this applies especially to the ewe, which can
be milked for eight months continuously, Generally,
the ruminants yield an abundance of milk, suitable
for cheese-making. In the district round Toroné cows
run dry for a few days before calving, but are in milk
all the rest of the time. In women, milk which is
rather livid in colour is better than white milk for
suckling ; and dark women's milk is healthier than
fair ones’, The most nourishing milk is that which
contains most cheese, but milk containing less cheese
is more healthy for children.

All blooded animals emit semen. We shall state
elsewhere what is its contribution to generation, and
the method of it. For his size, man emits more than
any animal. The semen of hairy animals is sticky,
but that of others is not. In all animals it is white.

and third of these passages the adjective is applied to beans
and such plants. In his note on 595 b 6 Th. suggests that
daohdois, or some word meaning ** podded,” is required ; and
in the present passage he in fact translates by ** leguminous.”
Following his suggestion I have conjectured ¢vokwidy, from
$¥oxy, a large intestine, especlally applied to one stuffed
with meat to make a sausage or black pudding. Jdowy is
also used by Dioscorides (Alex. 22) to denote the gall-bag on
a plant ; it thus has some botanical connexion. The passage
at Herodotus iv. 2 perhaps tells in favour of keeping gvowddr.
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Herodotus ¢ is mistaken when he writes that the
Ethiopians emit black semen.

Semen when it issues from the body is white and
thick, if it is healthy ; afterwards it becomes thin
and black. In frosty weather it does not congeal but
becomes quite thin and watery both in colour and
consistency ; whereas heat makes it congeal and
thicken, If it remains in the uterus a long time be-
fore coming out, it is thicker when it does so, and
sometimes when it comes out it is dry and compact.
Fertile semen sinks in water, infertile dissolves.
Ktesias's statement ® about the semen of elephants
is untrue.

& Herodotus iil. 101; ¢f. G.4. 736 a 10.
b See L4, 736 a 4 ff., and note there, in Loeb ed., on
Ktesias.
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Diagram to illustrate Bk. III, 510 a 30-35

ADDITIONAL NOTES

Page 34, note b. See also .4, 748 b 34, and note there in
Loeb edition, P. Louis (Revue de Philologis, XX1 (1957),
pp.h 63-65) argues that properly ginnos is simply a small ass
or horse.

Page 88, note a {¢f. page 84, note a}. W. H. Riddell

* Concerninig Unicorns,” dntiguity, X1K (1945), pp. 194 f,,
records that he has seen oryx with only one horn as the result
of fighting. The prototype of the unicorn he thinks may
have been the nylghau (see 498 b 32), Wiegmann too (ad
loe.), writing in 1826, quotes Prof. H. Lichtenstein as report-
ing oryx which had lost a horn : this he supposed had given
rise to tales about the unicorn. Photius (Bibl, cod. 79,
48 b 19 ff. Bk.) quotes Ktesias as deseribing wild asses in
India, equal in size to horses or larger, with a horn on their
foreheads, a cubit in length, white at the base, red or purpie
at the tip, and black in the centre. Since Aristotle appears
to be speaking of wild animals, artificially produced unicorns
(¢f. W. Franklin Dove, ** Artificial production of the fabulous
unicorn,” The Seientific Monthly, XLII {1936), pp. 431-436)
robably need not be taken into account. Nevertheless,
II))r. Dove's operation on a male Ayrshire day-old calf con-
firms in a remarkable way Ktesias’s description, as he him-
self points out (loe. ¢it., p. 435): * the horn sheath is white
or greyish-white at the base, and is tipped with black. Had
the unicorn been a female, the horn would be tipped with
red, since the color appears as a sex-limited factor in this
particular breed.” (The animal at the time of writing was
2} years old). Cuvier had argued that a cloven-footed rumi-
nant with a single horn would be impossible, because its
frontal bone wOufd be divided, and no horn could grow above
the division. Dr. Dove’s experiment showed (/. of BHuperim.
Zoology, 69 (1935), pp. 347-405) that this argument was
unfounded, since the horm spike, gﬁ'ows not from the skull
but upon the skull, first as an epiphysis, later to fuse to the
frontal bones over the suture as a horn spike solidly attached
to the skull ; a single united sheath covers the horn spike.
The bony horn cores of ruminants are not outgrowths of the
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skull (frontal) bones, as comparative anatomists {including
Cuvier) had generally considered them to be, but are rather
the products of separate ossification centres with their anla-
gen residing in tissues above the frontal bones; and these
anlagen or horn buds may be transplanted in whole or in
part to other regions of the head, where they take root and
develop as true horns or parts of horns either solidly or
loosely attached to the skull, according to the method of
transplantation. Dir. Dove also refers to a statement in Pliny
(IV.H. xi. 127), which indicates that the transplantation of
horn-buds in young oxen to produce four-horned animals
was practised in ancient times. (1 am greatly indebted to my
friend Mr. William F, Dove for sending me an offprint of
his father’s article in The Scientific Monthly, from which
these excerpts are taken.) It is inleresting to note that
Avistotle seems to have known something of the way in
which ruminants’ horns grow, since at H.4. 500 a 8 he says
that * the holiow part grows out rather from the skin,” and
at 517 a 27 that ** the horns grow attached to the skin rather
than to the bone,” although in both passages he speaks of
the central core as growing out of the bone of the skull. It
may also be of interest to note that at H.4. 595 a 13 fI.
Aristotle remarks that the horns of young cattle if smeared
with hot wax can be turned in any direction one wishes,

Page 89, note b, Aristotle probably had in mind the half-
astragal which appears in high relief as a ready means of
identification on the top of the one-stater weights of Athens.
For an example of a one-stater bronze weight of the fifth
century found in the agora, see Hesperia, VII (1938), p. 360,
fig. 515 fourth-century examples are similar. The labyrinth
design is found on frescoes at Knossos, and on fourth-century
coins of Knossos (see, e.g., C. T. Seltman, Greek Coins, pl,
xxxvii). For this information I am indebted to the kindness
of Professor Homer A. Thompson.

Page 99, note b. The passage about the martichoras, how-
ever, appears in Michael Scot's translation. Photivs’ version
{Bibl, cod. 72, 45 b 31 ff. Bk.} of Ktesias’ account agrees
clogely with that given in the text of H. 4.

Page 113, note a. Regenbogen thinks the account of the
chamaeleon is probably taken from Theophrastus’ treatise
on animals that change their colour (see Photius, Bibl, cod.
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278, 525 a 81 ff. Bk.), This, however, seems unlikely, since the
present passage is concerned with much else beside colour-
changes.

Page 228, note a (p. 230, n. ). An amphoreus for wine is
usually taken as equal to about nine gallons, but many other
sizes are known of jars so called. At Eurip. Cyelops, 327 the
Cyclops tells Odysseus that he drinks off an amphoreus of
milk, but deductions from this about the actual quantity
might be unreliable. The obol here probably refers to price,
since weight and shape both seem inappropriate, At Gdyssey,
ix. 246 ff. we read that the Cyclops, when he milked his
animals, put half the milk into vessels for drinking later (as
above), and the other half he curdled (fpéfas) and put into
wicker baskets. Professor Homer Thompson tells me that
we may have an indication of the kind of basket used for
making cheeses, in & clay imitation of a small bowl-shaped
basket, with almost straight sides, made by pressing clay
into a finely-woven basket : the size of this vessel is 23” high
by nearly 437 diameter at the vim (see Eva T. H. Brann, The
Athenian dgore VI1I1, Late Geomeiric and Protoaltic
Pottery, 1962, p. 62, no. 271 ; illustrated on plate 16), Pro-
fessor Thompson has also drawn my attention to the word
dBoMiatos or dfedeatos in Philo, De Spec. Leg. 1i, § 20 (273
M.) used of loaves, with cheese in the context: duws 4" &
el of mémres Huels doTew Sre vpémovrar, xepopuaies KUMikas Kai
dBelualovs dprovs xol éhalas § Tvpdy § Adyave meoabifinua, where
Sfedualovs 1s the reading of the oldest ms. (R), dfokaiovs of F';
editors change it to d8eMas {dBerdas is the reading of M); the
mss. show similar variants for xepapiates, which editors change
to xepapeds. Calson here translates {reading dBedias) * spit-
baked loaves,” and Cohn * gerdstetes Brot.” The word
dBehiios, in the sense of * sagitial,” is used by Galen of the
suture of a skull, and it has occurred to me that, since the
bowl mentioned above has three bands of thin red glaze on
the inside of the flat bottom, crossing at the centre, the bas-
kets themselves might have had similar cross-bands, which
would be impressed on the cheeses made in them, and this
pattern could give rise to the description dfodatos. The
word rpodalls is no doubt connected with rpédw (cf. Opédas
above).



