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PREFACE

IT was the desire of the late Master of Balliol, Dr. Ben

jamin Jowett, as formulated in his will, that the proceeds

from the sale of his works, the copyright in which he

bequeathed to Balliol College, should be used to promote the

study of Greek Literature, especially by the publication of

new translations and editions of Greek authors. In a codicil

to his will he expressed the hope that the translation of

Aristotle s works begun by his own translation of the Politics

should be proceeded with as speedily as possible. The

College resolved that the funds thus accruing to them should,

in memory of his services to the College and to Greek

letters, be applied to the subvention of a series of translations

of the works of Aristotle. Through the co-operation, financial

and other, of the Delegates of the University Press it has now

become possible to begin the realization of this design. By
agreement between the College and the Delegates of the Press

the present editors were appointed to superintend the carrying

out of the scheme. The series is published at the joint

expense and risk of the College and the Delegates of the

Press.

The editors have secured the co-operation of various

scholars in the task of translation. The translations make

no claim to finality, but aim at being such as a scholar might
construct in preparation for a critical edition and commentary.
Wherever new readings are proposed the fact will be indi

cated, but notes justificatory of conjectural emendations

or defensive of novel interpretations will, where admitted, be

reduced to the smallest compass.
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PREFACE

The editors, while retaining a general right of revision and

annotation, will leave the responsibility for each translation to

its author.

J. A. S.

W. D. R.

This book has been compiled at various times and at long

intervals during very many years. The translation, which

owes much to my father s helping hand in years long gone

by, is based upon the text of Bekker
;

but in subsequent

revisions I have included all that seemed to me most useful

and appropriate from the texts or textual annotations of

Schneider, Aubert and Wimmer, Piccolos, and Dittmeyer. To

the emendations proposed by these commentators I have

added some few of my own, which will be found brought

together in a brief appendix. Many of these suggestions of

mine are admittedly venturesome, and but very few of them

have been adopted in my translation
;
but they all relate to

passages where the text as it at present stands is in my
opinion faulty, and where conjecture may be a help towards

further consideration and ultimate emendation.

The so-called Tenth Book of the Historia Animalium has

not been translated. It is spurious beyond question, and its

contents have neither general nor particular interest.

My editors have been liberal in allowing me greater scope

of annotation than was contemplated in the outset for the

volumes of this series
;
but nevertheless I have felt constrained

to omit much that I had written, especially on the zoological

side of my commentary. To annotate, illustrate, and criticize

Aristotle s knowledge of natural history is a task without an

end.

Many friends and colleagues have given me abundantly of

their knowledge and advice, and my editors have been

assiduous in all manner of help and counsel.

D. W. T.
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PREFATORY NOTE
IN the following notes I have taken little account of matters of

geography, but it seems worth while to call attention to the frequent

reference in this book, and in certain other Aristotelian writings, to

the island of Lesbos and to places in and near it (cf. Strabo xiii. 2).

Thus, for instance, we have mention made of Lesbos (H. A. 621 b
22,

G. A. 763
b

i), Antissa (Probl. i3O3
a

34, Oecon. I347
a

25), Arginussa

(H.A. 578
b
2;), Lectum(//.^. 547*5), Mitylene (Pol. 1304*4, 131 i

b
26,

Vent. 973
a n, fr. I52i

b
3), Pordoselene (H.A. 6o5

b
29), Proconnesus

(Vent. 973
a
20, fr. I52i

b
13), Pyrrha (G. A. 763

b
i), and the Pyrrhaean

Euripus (H.A. 544* 21, 548* 9, 6o3
a

21, 62i b
12, P. A. 68ob i) ;

and

I think it, further, not improbable that MaXea (H. A. 548
b
25) should

be MfiXia, the south-eastern promontory of Lesbos.

We know that Aristotle spent two years in Mitylene, when he was

about forty years old : that is to say, some three years after the death

of Plato, just after his sojourn with Hermias of Atarneus, just prior to

his residence at the court of Philip, and some ten years before he

returned to Athens to begin teaching in the Lyceum (Dion. Hal. Ep. I
adAmmaeum, p. 727 R). Throughout the Natural History references

to places in Greece are few, while they are comparatively frequent to

places in Macedonia and to places on the coast of Asia Minor, all the

way from the Bosphorus to the Carian coast. I think it can be shown

that Aristotle s natural history studies were carried on, or mainly
carried on, in his middle age, between his two periods of residence in

Athens
;
that the calm, landlocked lagoon at Pyrrha was one of his

favourite hunting-grounds ;
and that his short stay in Euboea, during

the last days of his life, has left little if any impress on his zoological

writings.

Then it would appear that Aristotle s work in natural history was

antecedent to his more strictly philosophical work, and it would follow

that we might proceed legitimately to interpret the latter in the light

of the former. And remembering that Speusippus also was a naturalist

(to whose writings on fish and shellfish Athenaeus bears abundant

testimony), we might permit ourselves to surmise that inquiries into

natural history were in no small degree to be reckoned with as a cause

of the modification of Plato s doctrine, alike, though not identically, at

the hands of Aristotle and of the later Academy.
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ERRATA

P. 498* 26, note 3, for ol rfTpdirodes . . . TerpaTroSes read ra rerpdiruSa . . .

P. 525
b
30, figure, transpose the numbers r, 2.

P. 526
a
28, note 3, /fcr SiaAenrwi/ ms?r/ full stop.

P. 59i
:l

17, note r,/or Epinephilits read Epinephelus.

P. 6i2 a
34, note i, last line, /or acriSa read aarifia.

List of suggested textual alterations, 4Q8
a

26, for ol rerpaTroSes read TO.

Aristotle, Hist. An.
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BOOK I

I OF the parts of animals some are simple : to wit, all such 486*

as divide into parts uniform with themselves, as flesh into

flesh
;
others are composite, such as divide into parts not

uniform with themselves, as, for instance, the hand does not

divide into hands nor the face into faces. 1

1
Cf. P. A. ii. I and 2

; Theophr. H. PL i.2
;
Ps.-Arist. de PI. i. 2 and 3.

A treatise might be written on the intention and the history of the

distinction here drawn by Aristotle, who had derived it from Anaxagoras
(cf. Lucret. i. 830 ;

Serv. ad Aen. iv. 625 ;
Cic. Q. Acad. iv. 57 ; Galen,

de Dogm. Hipp. v. 450, 673, ed. Kiihn, &c.). The subject is treated

more fully in the de Partibus (ii. I, &c.), where A. distinguishes three

degrees of composition or synthesis. The first is composition out of

the elements, K T&V K\. wo ru-av oroi^eiW, oiov -yj)r, ae/joy, vdctTor,

nvpos : or rather of certain of these, vypbv yap KCU t-r)pbv KU\ deppbv &amp;lt;a\

\l/vxpbv v\r] root/ o~w6e.T(Av erco/juiTcoi/ eanV. The second and third stages
of synthesis are, in animals, the simple tissues, bone, flesh, and the like,

and the organs that are built up of these (cf. Galen, xv. 7 K.).
In Meteor, iv. 10 the simple and composite parts of plants and

animals are compared with the like categories of inanimate things, the

former with such 6p.oiop.fpr) as gold and silver, tin and iron, /cat o&amp;lt;/a e&amp;lt;

TOVTCOV yiyverai. It is noteworthy that, in the Meteorologies A. ranks
wood and bark among the avopoiop.(ptj, together with root and leaf,

face and hand, though flesh and bone, nerve and skin rank only, with

fibre and muscle, among the 6fj.oiop.epri ;
in other words, the histological

analysis is carried somewhat further on the botanical than on the

zoological side. As to sap and juice and fibre and vessel and flesh,
these are elementary things, so far as biology conducts us : dpxa

*

L T (V
aurai, 7r\r)i&amp;gt;

f i TLS Xt-yot ray rooi&amp;gt;
crroi;^e&amp;lt;

coi&amp;gt; 8vvdp.eis atrai 5e KOii/ai Travrajv.

f) p.ev ovv ovoid Kai
17 V\TJ (pvais Iv TO{*TOI$ (Theophr., 1. c.). We must pass,

as Galen tells us (i. 487 K.), to the de Gen. et Corr. ii,
or the de Caelo i,

for a discussion of the elements, and of the relation to these of the

influences of wet and dry, hot and cold, &c. As Aristotle s account
of the elements remained the groundwork of the mediaeval concep
tion of matter, so the older naturalists retained unaltered his distinction

of simple and composite parts in the fabric of living things. The
6p.oi.ofj.fpri and civop.oLop.fpri are the partes siniilares s. simplices s. primae,
and \.\& partes dissimilares s. instrnmentales s. organicae s. officinales^
of the naturalists. Wotton, for instance (de Diff. Anim. i. 4; 1552), gives
a very fair epitome of the tissues as follows : Similares numerantur hae,

os, cartilago, vena, arteria, nervus, ligamentum, tendo, membrana,
caro, adeps, unguis, cutis

;
his adduntur humores, ut sanguis, et qui

in oculo sunt, cristallinus et vitreus humor. The division into tissues

and organs of Bichat (Anat. generate, 1801) was thus quite on old

lines.
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And of such as these, some are called not parts merely,

but limbs or members. Such are those parts that, while

entire in themselves, have within themselves other diverse

10 parts : as, for instance, the head, foot, hand, the arm as

a whole, the chest
;

for these are all in themselves entire

parts, and there are other diverse parts belonging to them.1

All those parts that do not subdivide into parts uniform

with themselves are composed of parts that do so subdivide,

for instance, hand is composed of flesh, sinews, and bones.

15 Of animals, some resemble one another in all their parts,

while others have parts wherein they differ.
2 Sometimes

the parts are identical in form or species, as, for instance,

one man s nose or eye resembles another man s nose or eye,

flesh flesh, and bone bone
;
and in like manner with a horse,

1 P.A. i. 5. 645
1)

35-
2
t^a de T&v cwa&amp;gt;j&amp;gt;. The succeeding passage is not easy to translate,

but its meaning seems to me to be exquisitely clear, and its statements
to be ordered with an admirable logic. Of animals, some have all

their parts alike, each to other, alike in one horse and in another

horse, in one man and in another man. Such animals are alike in form
or species, and differ only as individuals. Some, again, have the same

parts, but the properties or accidents thereof are contrary or opposite,
or at least differ in degree. Such animals are alike in kind, or genus,
as fishes are or birds, but differ specifically. Moreover, in certain cases,
some part altogether new may supervene in one species though lacking
in others, like the cock s comb, which is something singular and
unmatched among birds

;
but we must not unduly estimate the

importance of such minor accretions, which leave the totality of the

organism insignificantly changed. Thirdly, we may have animals
under observation whose parts neither are identical nor differ only by
accident or in degree ;

but which, on the contrary, have an essential

unlikeness, and only resemble one another in the way of analogy : for

analogy might be described as the likeness between things essentially

different, or as being no more than that resemblance which is conferred

by similarity of place, use, or general significance. For instance, a bird s

feather is not the same thing as a fish s scale, nor is the difference one
of accident or of degree ;

but they are separate things, included under
no single concept, and such resemblance as they possess one to another
is best described as an analogy ;

and the creatures that bear them arc

not of the same genus, but of different genera. While these matters
are of chief importance, there is a sort of difference not to be altogether
overlooked, the difference of position, in parts that are still manifestly
the same : as in the case of teats, that are pectoral in one animal and
inguinal in another. Lastly, passing from animals in their integrity to

the tissues of which they are composed, these may be classified

according to the simpler classifications of elementary things, which
fall into such simple categories as solid and fluid, or hard and soft,
or wet and dry. Of such simple contrasts, flesh and bone, or blood
and artery, are simple instances.
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and with all other animals which we reckon to be of one

and the same species : for as the whole is to the whole, so 20

each to each are the parts severally. In other cases the

parts are identical, save only for a difference in the way of

excess or defect, as is the case in such animals as are of

one and the same genus.
1 By

*

genus I mean, for instance,

Bird or Fish, for each of these is subject to difference in

respect of its genus,
2 and there are many species of fishes

and of birds.

Within the limits of genera, most of the parts as a rule

exhibit differences through contrast of the property or 486
b

5

accident,
3 such as colour and shape, to which they are

subject : in that some are more and some in a less

degree the subject of the same property or accident
; and

also in the way of multitude or fewness, magnitude or

parvitude, in short in the way of excess or defect. Thus
in some the texture of the flesh is soft, in others firm

;

some have a long bill,
4 others a short one

;
some have 10

abundance of feathers, others have only a small quantity.

It happens further that some have parts that others have

not : for instance, some have spurs and others not, some

have crests and others not
;
but as a general rule, most

parts and those that go to make up the bulk of the body 15

are either identical with one another, or differ from one

another in the way of contrast and of excess and defect.

For the more and the less may be represented as

excess or defect .

1
Cf. P. A. i. 4. 644* J 6 O(T&amp;lt;I [lev yiip dicxpfpfi TCOJ&amp;gt; yevwv *$ vnfpo^t)^

Kdl TO fj.a\\ov Ka\ TO TJTTOV, TtttTa vTie^fi KTai fvl yfvd, ova 6 ^(ITO dvaXoyov,

*
Cf. Met. iv. 9. ioi8 a

12, ix. 9. 1058** 7 erfporrfs TOV ycvovs, and also

Met. vi. 12. I037
b

. The several translators differ much in their

rendering of this passage, and in the text which they follow. Scaliger
reads Horum enim utrumque differt turn in genere, turn si ad genus
referantur

;
and Schneider turn in (suo) genere, turn si ad (alterum)

genus referantur : both following the Aldine text e^ei ftuxpopav KOTO TO

yevos Kal Trpos- TO yevos. A. and W. say eine jede von diesen beiden
Klassen hat in sich Unterschiede

,
that is to say, they make the phrase

of the same import as the succeeding and more expanded clause.
3 For Tropa ras TWV Trntf^aTcoy eVavrtcoaft? Seal, gives differentiae

sumuntur a contrariis affectionibus
,
and Schn. likewise : Guil. de

Moerbeke, on the other hand, inter se ipsa praeter, which rendering
A. and W. adopt. For TTadrjudT^v C a has Tr

at yepai oi A a
.

Ji 3
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Once again, we may have to do with animals whose parts

are neither identical in form nor yet identical save for

differences in the way of excess or defect: 1 but they are the

same only in the way of analogy, as, for instance, bone is

20 only analogous to fish-bone, nail to hoof, hand to claw, and

scale to feather
;
for what the feather is in a bird, the scale

is in a fish.

The parts, then, which animals severally possess are diverse

from, or identical with, one another in the fashion above

described. And they are so furthermore in the way of

local disposition : for many animals have identical organs

that differ in position ;
for instance, some have teats in the

breast^ others close to the thighs.

Of the substances that are composed of parts uniform

(or homogeneous) with themselves, some are soft and moist,

others are dry and solid. The soft and moist are such either

absolutely or so long as they are in their natural conditions,

as, for instance, blood, serum, lard, suet, marrow, sperm,

gall, milk in such as have it, flesh and the like
;
and also,

5 in a different way, the superfluities,
2 as phlegm and the

excretions of the belly and the bladder. The dry and

solid are such as sinew, skin, vein, hair, bone, gristle, nail,

horn (a term which as applied to the part involves an

ambiguity, since the whole also by virtue of its form is de-

10 signated horn),
3 and such parts as present an analogy to these.

1
i.e. we may have to do with animals neither specifically nor

generically identical.
2 The Trepirrco/uara are made by 17

cv r&amp;lt;5 0x0 fappoTrjs (G.
A^.

in. n.

762
b
7), consist ofTO ri?s Tpo(pr,s UTrdXet/n/m (ibid. i. l8. 724

b
26), ?? a^p^o-rov

Tpo&amp;lt;pi)s
e orii/

f; xpqcri/^S (ib. i. l8. 725*4), and els TOVS KCVOVS TOTTOVS

aOpoifTai (ib. ii. 4. 739
a

2, iv. 8. 776
b
30) ;

for instance, 0Xeyjua eari

TTJS TrpcoTr;? rpofp^s 7repiVra&amp;gt;p.a (725* 14). They are devoid of sensa

tion (P. A. ii. 7. 652
b

6, 10. 656* 24). They include not only the

excretions of bladder and intestine, but also blood, lard, sperm, gall,

milk (though in the present passage these are apparently excluded),
and even the eggs of birds. From the Trepirrco/xara are formed bone,

sinew, hair, nails, teeth and such like. They seem to be, in A. s mind,
the not-living constituents of the body, the

* formed material ,
as we

say. For reff. see Bonitz, s.v.
3
op&vvpov yap TO pepos, KT\., an unimportant parenthesis, of which

the true text is doubtful. Some MSS. and the Aldine
have^ Kpo^rb

yevos, Schn. TO p.epos, and then orav TCO rr^ry/znTi (opotov *})
Km T&amp;lt;U oAcu

Mycrat Kepas. Read TO pfpos, OTL TU&amp;gt; O-^/UOTI KCU TO oXov XtyeTcti Kepas.

The sense is according to the version of Guil., aequivocum enim
cum toturn pars et figura dicatur cornu.
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Animals differ from one another in their modes of sub

sistence, in their actions, in their habits, and in their parts.

Concerning these differences we shall first speak in broad

and general terms, and subsequently we shall treat of the

same with close reference to each particular genus.

Differences are manifested in modes of subsistence,

in habits, in actions performed. For instance, some 15

animals live in water and others on land. 1 And of those

that live in water some do so in one way, and some

in another : that is to say, some live and feed in the

water, take in and emit water, and cannot live if deprived

of water, as is the case with the great majority of

fishes
;

2 others get their food and spend their days in the 20

water, but do not take in water but air, nor do they bring

forth in the water. Many of these creatures are furnished

with feet, as the otter, the beaver, and the crocodile
;
some

are furnished with wings, as the diver and the grebe ;
some

are destitute of feet, as the water-snake. Some creatures

get their living in the water and cannot exist outside it :

but for all that do not take in either air or water, as, for 25

instance, the sea-nettle and the oyster. And of creatures

that live in the water some live in the sea, some in rivers,

some in lakes, and some in marshes, as the frog and the newt.3

Of animals that live on dry land some take in air and

emit it, which phenomena are termed inhalation and

exhalation
; as, for instance, man and all such land 3

animals as are furnished with lungs. Others, again, do

not inhale air, yet live and find their sustenance on dry
land

; . as, for instance, the wasp, the bee, and all other

insects. And by
*

insects I mean such creatures as have

nicks or notches on their bodies, either on their bellies or

on both backs and bellies.
4

And of land animals many, as has been said, derive their 487**

subsistence from the water
;
but of creatures that live in

1 H.A. viii. 2. 589*.
2 Eels can crawl on dry ground, P. A. iv. 13. 696

a
5- Cf. also

Theophr. nepl IX&^VTO^V eV rw |f?pw bia^fvovraiv, fr. 171 ed. Wimmer.
3
Sylburg and Schneider would transfer hither from 488^6 KOI TWV

$aAarriW TO. p.ev neXdyia, TCI 6e alyiaXwdrj, ra de Trerpata.
4

PI. A. iv. i. 523
b

15.



487
b HISTORIA ANIMALIUM

and inhale water not a single one derives its subsistence

from dry land.

Some animals at first live in water, and by and by

change their shape and live out of water, as is the case with

5 river worms. 1 for out of these the gadfly
-

develops.

Furthermore, some animals are stationary, and some are

erratic. Stationary animals are found in water, but no

such creature is found on dry land. In the water are many
creatures that live in close adhesion to an external object,

as is the case with several kinds of oyster. And, by the

way, the sponge appears to be endowed with a certain

10 sensibility : as a proof of which it is alleged
3 that the

difficulty in detaching it from its moorings is increased if

the movement to detach it be not covertly applied.

Other creatures adhere at one time to an object and de

tach themselves from it at other times, as is the case with a

species of the so-called sea-nettle
;
for some of these creatures

seek their food in the night-time loose and unattached.

Many creatures are unattached but motionless, as is the

15 case with oysters and the so-called holothuria.4 Some can

swim, as, for instance, fishes, molluscs,
5 and crustaceans,

such as the crawfish. Bat some of these last move by

walking, as the crab, for it is the nature of the creature,

though it lives in water, to move by walking.

Of land animals some are furnished with wings, such as

birds and bees, and these are so furnished in different ways
20 one from another ;

others are furnished with feet. Of the

animals that are furnished with feet some walk, some

creep, and some wriggle. But no creature is able only to

move by flying, as the fish is able only to swim, for the

animals with leathern wings can walk
;
the bat has feet and

the seal has imperfect feet.
7

Some birds have feet of little power, and are therefore

1

ffjuridav, edd. : mr/nTW Aa
pr. C a

: do /capidaw cj. Karsch, Dittm.
2 A. and W. would delete ylverai . . . ofcrrpo?. For ourrpor Dittm.

cj. ffj.TTLs,
cf. v. 19. 55 lb 2 7 a * & eptribfs yivnvrai e

u&amp;lt;r&amp;lt;apt5a&amp;gt;i&amp;gt;.
While the

text is more or less faulty, the allusion is clearly to the development
of the gnat Chironomus (c/inw) out of the blood-worm (ao-/capi?), as

correctly described /V//;v, I.e.
3

Cf. v. 16. 549
a
8, of the a/rXi o-un.

4 / J
. A. iv. 5- 6Sl a 2O

rj
5e coy/rep oWu (puru ciTroXeXu/xeVa.

1

In A. the /mXuKirt, or mollusc,^ signify the Cephalopods.
de Inc. 9. 709*28. Cf. ff.A. ii. i. 498*31 ;

P. A. iv. 13. 697
b
4.
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called Apodes.
1 This little bird is powerful on the wing ; 25

and, as a rule, birds that resemble it are weak-footed and

strong-winged, such as the swallow and the drepanis or

(?) Alpine swift
;

for all these birds resemble one another

in their habits and in their plumage,
2 and may easily be

mistaken one for another. (The apus is to be seen at

all seasons, but the drepanis only after rainy weather in 3^

summer
;

for this is the time when it is seen and cap

tured, though, as a general rule, it is a rare bird.)

Again, some animals move by walking on the ground as

well as by swimming in water.

Furthermore, the following differences are manifest in

their modes of living and in their actions. Some are

gregarious, some are solitary, whether they be furnished 488
a

with feet or wings or be fitted for a life in the water
;
and

some partake of both characters, the solitary and the gre

garious. And of the gregarious,
3 some are disposed to com

bine for social purposes, others to live each for its own self.

Gregarious creatures are, among birds, such as the

pigeon, the crane, and the swan
; and, by the way, no bird

furnished with crooked talons is gregarious. Of creatures that 5

live in water many kinds of fishes are gregarious, such as the

so-called migrants, the tunny, the pelamys, and the bonito.

Man, by the way, presents a mixture of the two

characters, the gregarious and the solitary.

Social creatures are such as have some one common

object in view
;
and this property is not common to all

creatures that are gregarious. Such social creatures are

man, the bee, the wasp, the ant, and the crane. 10

Again, of these social creatures some submit to a ruler,

1 H.A. ix. 30. 6i8a 3i ;
Plin. H. N. x. 39, xi. 47. an-our may be the

swift, or perhaps the cliff-martin or sand-martin; dpenavis, lit. sickle-

wing , is, alternatively, either the large alpine, or the common swift ;

cf. Gl. of Gk. Birds, p. 34.
2

(VoioTrrepa : perhaps rather in the fashion of their wings .

8 This passage would be simple and clear were it not for the words
TWV dyeXaiW *ai rail/ ^.ova^LK^v. With Schneider (Cur. post. p. 280) we
delete *ai TWV

/Moi&amp;gt;a5iKa&amp;gt;i&amp;gt;
on the ground that the pavadiKa. s. juo^omKu can

never be, although (as A. subsequently shows) the dyeXmu may
or may not be, TroXmKu. But note that though crnopus (H. A. ix.

25. 6i7
b
21) or a-TTopaSiKos (Pol. i. 8. 1256*23) is elsewhere an antithesis

of dyeXmoy, it is not so here, but is only the opposite of
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others are subject to no governance : as, for instance, the

crane and the several sorts of bee submit to a ruler,

whereas ants 1 and numerous other creatures
2 are every

one his own master.

And again, both of gregarious and of solitary animals,

some are attached to a fixed home and others are erratic

or nomad.

15 Also, some are carnivorous, some graminivorous, some

omnivorous : whilst some feed on a peculiar diet, as for

instance the bees and the spiders, for the bee lives on

honey and certain other sweets, and the spider lives by

catching flies
;
and some creatures live on fish. Again,

some creatures catch their food, others treasure it up;

20 whereas others do not so.

Some creatures provide themselves with a dwelling,

others go without one: of the former kind are the mole,

the mouse, the ant, the bee
;
of the latter kind are many

insects and quadrupeds. Further, in respect to locality of

dwelling-place, some creatures dwell under ground, as the

lizard and the snake
;

others live on the surface of the

ground, as the horse and the dog. [Some make to

25 themselves holes, others do not so.]
3

Some are nocturnal, as the owl and the bat
;
others live

in the daylight.

Moreover, some creatures are tame and some are wild :

some are at all times tame, as man 4 and the mule
;
others

are at all times savage, as the leopard and the wolf; and

some creatures can be rapidly tamed, as the elephant.

Again, we may regard animals in another light. For,

30 whenever a race of animals is found domesticated, the same

is always to be found in a wild 5 condition
;
as we find to be

the case with horses, kine, swine, [men,] sheep, goats, and dogs.

1
Cf. Prov. vi. 7.

2
Guil. has here locustas . A. and W. suggest that (j.vpia has been

formed out of /zup/^Ker.
3

[ ] Dittm.
4

488*27, Dittm. cj. oToi/ yivvos, where all MSS. and edd. have olov

(ivQpbnros ;
a more plausible conjecture, following the ductus litterarum^

would perhaps be olov ovos, MTTTOS. In the next sentence, where perhaps
avQpMTToi is still more open to doubt, Pice. cj. 6W.

5
Cf. P. A.\.$. 643

b
4 ;

Probl. x. 45. S95
b
23 ; and, of plants, Theophr.

//. PL iii. 2. 2.
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Further, some animals emit sound while others are mute,

and some are endowed with voice : of these latter some have

articulate speech,
1 while others are inarticulate

;
some are

given to continual chirping and twittering, some are prone

to silence
;
some are musical, and some unmusical

;
but all

animals without exception exercise their power of singing

or chattering chiefly in connexion with the intercourse of

the sexes.

Again, some creatures live in the fields, as the cushat ;

some on the mountains, as the hoopoe ;
some frequent the

abodes of men, as the pigeon.

Some, again, are peculiarly salacious, as the partridge,
2

the barn-door cock and their congeners ;
others are inclined

to chastity, as the whole tribe of crows, for birds of this 5

kind indulge but rarely in sexual intercourse. 3

Of marine animals, again, some live in the open seas,

some near the shore, some on rocks.4

Furthermore, some are combative under offence
;
others

are provident for defence. Of the former kind are such

as act as aggressors upon others or retaliate when sub

jected to ill usage, and of the latter kind are such as 10

merely have some means of guarding themselves against

attack.

Animals also differ from one another in regard to char

acter in the following respects. Some are good-tempered,

sluggish, and little prone to ferocity, as the ox
;

others

are quick-tempered, ferocious and unteachable, as the wild

boar; some are intelligent and timid, as the stag and the 15

hare
;

others are mean and treacherous, as the snake
;

others are noble and courageous and high-bred, as the

lion
;
others are thorough-bred and wild and treacherous,

as the wolf: for, by the way, an animal is high-bred
5

if it

come from a noble stock, and an animal is thorough-bred
if it does not deflect from its racial characteristics.

1 H. A. iv. 9. 535
a

;
Poet. 20. I456

b
.

2 G. A. ii. 7. 746
b

i
;
Ael. iv. I, &c.

3
Cf. G. A. iii. 6. 7$6

b
19.

* See note, 487
a
27.

5
euyei/eV, yfwaiov, Gaza nabile, generosuni ;

vide Arist. Rhet. ii. 15.

I390
b 16. Cf. Find. Pyth. viii. 65 &amp;lt;j&amp;gt;vq

TO yevvdiov cimrpfirei \

(K iraTepuv
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20 Further, some are crafty and mischievous, as the fox
;

some are spirited
1 and affectionate and fawning, as the

dog; others are easy-tempered and easily domesticated,

as the elephant ;
others are cautious and watchful, as the

goose ;
others are jealous and self-conceited, as the peacock,

But of all animals man alone is capable of deliberation.

25 Many animals have memory,
2 and are capable of in

struction
;
but no other creature except man can recall the

past at will.

With regard to the several genera of animals, particulars

as to their habits of life and modes of existence will be

discussed more fully by and by.

3 Common to all animals are the organs whereby they 2

3 take food and the organs whereinto they take it
;

4 and

these are either identical with one another, or are

diverse in the ways above specified : to wit, either iden

tical in form, or varying in respect of excess or defect,

or resembling one another analogically, or differing in

position.

Furthermore, the great majority of animals have other

organs besides these in common, whereby they discharge

the residuum of their food : I say, the great majority, for

48g
a
this statement does not apply to all. And, by the way,
the organ whereby food is taken in is called the mouth,
and the organ whereinto it is taken, the belly ;

the re

mainder of the alimentary system has a great variety of

names.

Now the residuum of food is twofold in kind, wet and

dry, and such creatures as have organs receptive of wet

residuum are invariably found with organs receptive of dry

residuum
;

5 but such as have organs receptive of dry resi-

Schneider compares Polit. vii. 7. 1327^0 6

TTOltoV TO (plXrfTiKOV.
2

Cf. Metaphys. i. i.
5 A. begins &quot;here to refer to function, and to speak of organs in

relation to their particular function : this subject is discussed much
more fully in P. A. i. 5 and other portions of the same work.

4 P. A. ii. 10. 655
b
3o.

r&amp;gt;

Tpotyijs nepiTTw/jiaTos ;
cf. infra, vi. 2. 590

*
30 ;

G. A. i. 13. 7I.9
b
34i

&c. So Bonitz, &c., but it seems simpler to take the construction as
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duum need not possess organs receptive of wet residuum.

In other words, an animal has a bowel or intestine l
if it 5

have a bladder
;
but an animal may have a bowel and be

without a bladder. And, by the way, I may here remark

that the organ receptive of wet residuum is termed

bladder
,

and the organ receptive of dry residuum
*

intestine or bowel .

3 Of animals otherwise,
2 a great many have, besides the

organs above-mentioned, an organ for excretion of the

sperm : and of animals capable of generation one secretes 10

into another, and the other into itself.
3 The latter is

termed female
,
and the former * male

;
but some animals

have neither male nor female. Consequently, the organs
connected with this function differ in form, for some

animals have a womb and others an organ analogous
thereto.

The above-mentioned organs, then, are the most indis- 15

pensable parts of animals
;

and with some of them all

animals without exception, and with others animals for the

most part, must needs be provided.

One sense, and one alone, is common to all animals

the sense of touch. 4
Consequently, there is no special

name for the organ in which it has its seat
;

for in some

groups of animals the organ is identical, in others it is only

analogous.

4 Every animal is supplied with moisture, and, if the 20

animal be deprived of the same by natural causes or

artificial means, death ensues : further, every animal has

another part in which the moisture is contained. These

parts are blood and vein, and in other animals there is

ecthliptic, for rr]v nepiTTaxnv rt]v TTJS vypas KCU rr}$ ?pas rpo&amp;lt;prjs,
as in

G.A.ii.4. 737
b
34-

1 For the various meanings of /coiA/a cf. Bonitz, s.v.
2 TMV Se AOITTCOJ/. Reliqua dicit animalia respiciens ad reliqua membra

et partes communes vel singulares animalium, Schneider.
G. A. i. 3- 7^6

a
17 TO 5 cippev Km TO BfjXv Sia(pepei Kara p.sv TOV \6yov

TO) $vva&6ai fTfpov eKarepoy, Kara Se rrjv a1tT0rj(riV fjiopiois TitnV Kara
/zei&amp;gt;

rnv

\6yov TO) appfv fitv flvm TO dwdfjitvov yevvav etf erepo
1

,
TO $f;\u TO els

TO, KCU
e|

01! yu-erai evvmtpxov (V r&amp;lt;u ycvvwVTi TO
4 P. A. ii. i. 647* ;

de An, iii. I3. 435
a

-
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something to correspond ;

l but in these latter the parts are

imperfect, being merely fibre and serum or lymph.
2

Touch has its seat in a part uniform and homogeneous,
as in the flesh or something of the kind,

3 and generally,

35 with animals supplied with blood, in the parts charged

with blood. In other animals it has its seat in parts analo

gous to the parts charged with blood
;
but in all cases it is

seated in parts that in their texture are homogeneous.
The active faculties,

4 on the contrary, are seated in the

parts that are heterogeneous : as, for instance, the business

of preparing the food is seated in the mouth, and the office

of locomotion in the feet, the wings, or in organs to

correspond.

30 Again, some animals are supplied with blood, as man,

the horse, and all such animals as are, when full-grown,

either destitute of feet, or two-footed, or four-footed
;
other

animals are bloodless, such as the bee and the wasp, and,

of marine animals, the cuttle-fish, the crawfish, and all such

animals as have more than four feet.

Again, some animals are viviparous, others oviparous, 5

others vermiparous or grub-bearing . Some are vivi-

48g
b
parous, such as man, the horse, the seal, and all other

animals that are hair-coated, and, of marine animals, the

cetaceans, as the dolphin, and the so-called Selachia. (Of
these latter animals, some have a tubular air-passage and

no gills, as the dolphin and the whale :

5 the dolphin with

the air-passage going through its back. 6 the whale with the

1 H.A. iii. 4. 5i5
a
23.

2 That IX&P takes the place of blood in beings without the latter, we
know from //. v. 340, with which Schn. appositely compares Anacrcont.

43- 17? dc Cicada^ anaQr^s, dvainoaupKe ,
. . .

cr%e$oi&amp;gt;
el 6eols BfMOios. (pXefies

Ivwoeis are described in the case of the smaller mesenteric vessels,
//. A. iii. 4. 5i4

b
: see also the end of the same chapter.

3
Cf. de An. ii. n. 422^ 2O KOI T L TO ala-dtjTrjptov TO roD o/rroG OTTTIKOI

,

noTfpov t] (rup, Kat eV Tols XXois- TO avakoynVy 77 oi&amp;gt;,
aXXa TOVTO p.ev eVri

TO fJiTn.f;v, TO de irpuTOV al(r6r]TT]piov aXXo ri eorii/ evTos.
4 The main contrast is with the senses, not excluding other functions

such as the supply of moisture or of air. We should probably say The
more mechanical operations are performed , &c.

5 Plin. ix. 7.
c

dia TOV i/corov, which, according to Schneider,
(

spatium inter caput et

dorsum significat, utapud Herodotum . . . 8ia eVSfKarov creep, initio anni
undecimi. The corresponding passages in P. A. iv. 13. 697* 25, de

Rcsp. 12. 476
b
29, have TT/JU TOV
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air-passage in its forehead
;

others have uncovered gills, 5

as the Selachia, the sharks and rays.
1

)

What we term an egg is a certain completed result of

conception out of which the animal that is to be develops,

and in such a way that in respect to its primitive germ it

comes from part only of the egg, while the rest serves for

food as the germ develops.- A grub on the other hand is

a thing out of which in its entirety the animal in its entirety

develops, by differentiation and growth of the embryo. i

Of viviparous animals, some hatch eggs in their own

interior, as creatures of the shark kind
;
others engender in

their interior a live foetus, as man and the horse. When
the result of conception is perfected, with some animals

a living creature is brought forth, with others an egg is

brought to light, with others a grub. Of the eggs, some have

egg-shells and are of two different colours within, such as

birds eggs ;
others are soft-skinned and of uniform colour, as 15

the eggs of animals of the shark kind. Of the grubs, some
are from the first capable of movement, others are motionless. 3

However, with regard to these phenomena we shall speak

precisely hereafter when we come to treat of Generation.

Furthermore, some animals have feet and some are

destitute thereof.4 Of such as have feet, some animals have 20

two, as is the case with men and birds, and with men and

birds only ;
some have four, as the lizard and the dog ;

some have more, as the centipede and the bee
;
but allsoever

that have feet have an even number of them.

Of swimming creatures that are destitute of feet, some
have winglets or fins, as fishes : and of these some have

four fins, two above on the back, two below on the belly,
5

25

1 P. A. iv. 13. 696
b 10.

z
Cf. G. A. iii. 9. 758, c.

3 G.A. iii. 9. 759
a
3 $ l Ti

l*-*
v vv rpcyevrj re yiyvfrai TO. roiavra, KCU

Si rjv alrlav e&amp;lt;

Kivovp.(va)i&amp;gt; aKivrjTi^ei TruAty, etp^rni /crX.
4

Cf. Met. vi. 12.
ic&amp;gt;37

b
.

5
It is plain that A. is only referring to the paired fins, those, that is

to say, that are truly comparable to the limbs of other vertebrates.

The terms on the back and on the belly seem scarcely accurate, but

they are inserted more for nomenclature than description, as we speak
of the hinder pair as the ventral fins, though they may be jugular or
thoracic in position. Cf. de Inc. 1 8. 7i4

b
3 rots-

p.ei&amp;gt; yap opvio-iv aVo&amp;gt; at

7TT(pvys flm
t rots 6e rrrepvyia $vo V T&J TTpavel KOI rols jutf ev TO?? VTTTIOIS ot

?, rot? 5 fv re rot? vTiTtotf, KOI eyyvs rcov Trpavwv Trrepvyta rot? TrXftoroty.
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as the gilt-head and the basse
;

1 some have two only. to

wit, such as are exceedingly long and smooth, as the eel

and the conger ;
some have none at all, as the muraena,

but use the sea just as snakes use dry ground and by the

way, snakes swim in water in just the same way.
2 Of the

30 shark-kind some have no fins, such as those that are flat

and long-tailed, as the ray and the sting-ray, but these

fishes swim actually by the undulatory motion of their flat

bodies
;
the fishing frog, however, has fins, and so likewise

have all such fishes as have not their flat surfaces thinned

off to a sharp edge/

Of those swimming creatures that appear to have feet,

as is the case with the molluscs, these creatures swirn by
the aid of their feet and their fins as well, and they swim

most rapidly backwards in the direction of the trunk,
4 as is

the case with the cuttle-fish or sepia and the calamary ;

and, by the way, neither of these latter can walk as the

49O
a
poulpe or octopus can.

The hard-skinned or crustacepus animals, like the craw

fish, swim by the instrumentality of their tail-parts; and

they swim most rapidly tail foremost, by the aid of the fins

developed upon that member. The newt swims by means

of its feet and tail
;
and its tail resembles that of the sheat-

5 fish, to compare little with great.

Of animals that can fly some are furnished with feathered

wings, as the eagle and the hawk
;
some are furnished with

membranous wings,
5 as the bee and the cockchafer

;
others

are furnished with leathern wings, as the flying fox 6 and the

bat. All flying creatures possessed of blood have feathered

wings or leathern wings ;
the bloodless creatures have

membranous wings, as insects. The creatures that have

10 feathered wings or leathern wings have either two feet 7

1

Chrysophrys auratus and Labrax lufius.
2 de Inc. 8. 7o8

a
I ;

Plin. ix. 73.
3 P. A. iv. 13. 695^22.

4 H.A. iv. i. 524
a

13.
6
s.6\6nrpa,delnc. 10. 7io

a
4, 15. 713*4; de Somno etVig. 2.456

a 2O.
c

aXa&amp;gt;7r/;
: probably a large bat

;
cf. the little foxes that spoil the

grapes ,
which were probably the Egyptian fruit-bat, Cynonycteris

aegyptiaca.
1 Dittm. cj. (&amp;gt;7 T6Tpa7roa) ;

cf. de Inc. 19. 7I4
b 12 wa-nfp j; $O&amp;gt;KT;

KOI
f)

WKTfpis Kal yap rnvra TfrpdnoSd, KOKWS- 8 eortV. Cf. also P, A. iv. 697^ 8.

But see infra, 490* 28.
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or no feet at all : for there are said to be certain flying

serpents in Ethiopia
] that are destitute of feet.

Creatures that have feathered wings are classed as a

genus under the name of bird
;
the other two genera, the

leathern-winged and membrane-winged, are as yet without

a generic title.

Of creatures that can fly and are bloodless some are

coleopterous or sheath-winged, for they have their wings

in a sheath or shard, like the cockchafer and the dung- 15

beetle
;
others are sheathless, and of these latter some are

dipterous and some tetrapterous : tetrapterous, such as are

comparatively large or have their stings in the tail, dipterous,

such as are comparatively small or have their stings in

front. The coleoptera are, without exception, devoid of

stings ;
the diptera have the sting in front, as the fly, the 20

horsefly, the gadfly, and the gnat.
2

Bloodless animals as a general rule are inferior in point

of size to blooded animals
; though, by the way, there are

found in the sea some few bloodless creatures of abnormal

size, as in the case of certain molluscs. 5 And of these

bloodless genera, those are the largest that dwell in milder

climates, and those that inhabit the sea are larger than 25

those living on dry land or in fresh water.

All creatures that are capable of motion move with four

or more points of motion ;

4 the blooded animals with four

only : as, for instance, man with two hands and two feet,

birds with two wings and two feet, quadrupeds and fishes

severally with four feet and four fins. Creatures that have 30

two winglets or fins, or that have none at all like serpents ;

move all the same with not less than four points of motion
;

for there are four bends in their bodies as they move, or

two bends together with their fins. Bloodless and many-
footed animals, whether furnished with wings or feet, move
with more than four points of motion

; as, for instance, the

dayfly moves with four feet and four wings :

5
and, I may 49O

b

observe in passing, this creature is exceptional not only
1 Herod, ii. 75, 76.

2 H.A. iv. 7. 532** 9.
3 H.A. iv. i. 524* 26.
4 Cf. de Inc. 5. 7o6

a
3I KaAco yap TTO&I /uepo? tVt o^/ma) 7reu KIVT^TIKW

Kara TOTTOV.
6 Cf. H. A. v. 19. 552

b 21.
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in regard to the duration of its existence, whence it re

ceives its name, but also because though a quadruped it

has wings also.

All animals move alike, four-footed and many-footed ;

5 in other words, they all move cross-corner-wise. And
animals in general have two feet in advance

;
the crab

alone has four. 1

Very extensive genera of animals,
2

into which other 6
subdivisions fall, are the following: one, of birds; one, of

fishes
;
and another, of cetaceans. Now all these creatures

are blooded.

There is another genus of the hard-shell kind, which is

10 called oyster;
3 another of the soft-shell kind, not as

yet designated by a single term, such as the spiny crawfish

and the various kinds of crabs and lobsters
;
and another of

molluscs, as the two kinds of calamary and the cuttle-fish
;

that of insects is different. All these latter creatures are

bloodless, and such of them as have feet have a goodly
i 5 number of them

;
and of the insects some have wings as

well as feet.

Of the other animals the genera are not extensive. 4 For

in them one species does not comprehend many species ;

&quot;

1 A. seems to take the crab as walking strictly sideways : cf. de Inc.

i7-7l3
b
32.

2 The object of this chapter, as Scaliger clearly points out, is not to

define genera, but, where possible, to denominate them : to show how
certain familiar terms correspond to real generic groups, while on the

other hand for many groups or genera susceptible of definition language
has no names to correspond. The modern naturalist devises a new
name for each new group that he defines

;
for Aristotle the definition

was enough.
3

oarpfiov speciem fecit A., oWpeoi/ genus : Seal, in loc.
4 The whole passage is very troublesome, and A. seems to juggle

with the terms JSos- and ycVos. This is not in itself unusual, for a

group may of course be an fldos in respect to a larger yevos, and at the

same time a yeW in respect to smaller etdr;. A. seems to me to be

trying to show: (i) that the other large genera comparable to bird,

fish, &c., are not generally recognized, and are difficult to define
;

though (2) he does succeed in arriving at, e.g., the genus of viviparous

quadrupeds (49&amp;lt;D

b
3i) ; (3) that sometimes a genus has many species,

but under no common appellation ; for, while this crab and that crab
form the yevos TO TO&amp;gt;I&amp;gt;

Ka/j/c/fa&amp;gt;j ,
itself within the yevos TO TU&amp;gt;V /inXKo-

arpuKcof, yet there is no such comprehensive name for any group of

species within the yt vos TO TCOV TtTpanoSuv KI (uoT&amp;lt;Wr, save perhaps
for the Xtxjiovpot.

TToAAu
tlftr) ti&amp;gt; eldos. This seems to be a technical phrase,
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but in one case, as man, the species is simple, admitting of

no differentiation, while other cases admit of differentiation,

but the forms lack particular designations.

So, for instance, creatures that are quadrupedal and

unprovided with wings are blooded without exception,
1 but 20

some of them are viviparous, and some oviparous. Such

as are viviparous are hair-coated, and such as are oviparous

are covered with a kind of tessellated hard substance
;
and

the tessellated bits of this substance are, as it were, similar

in regard to position to a scale.
2

An animal that is blooded and capable of movement on

dry land, but is naturally unprovided with feet, belongs to

the serpent genus ;
and animals of this genus are coated

with the tessellated horny substance. Serpents in general

are oviparous ;
the adder, an exceptional case, is viviparous :

3
25

for not all viviparous animals are hair-coated, and some

fishes also are viviparous.

All animals, however, that are hair-coated are viviparous.

For, by the way, one must regard as a kind of hair such

prickly hairs as hedgehogs and porcupines carry ;
for these

spines perform the office of hair, and not of feet as is the 30

case with similar parts in sea-urchins.4

In the genus that combines all viviparous quadrupeds
are many species, but under no common appellation. They
are only named as it were one by one, as we say man,

lion, stag, horse, dog, and so on
; though, by the way, there

is a sort of genus
5 that embraces all creatures that have

bushy manes and bushy tails,
6 such as the horse, the ass, 491*

the mule, the jennet, and the animals that are called

cf. (pafj-ev TO
fjifv 7Tfpiexov T v tiftovs eiWu, TO 5e TTpi^ofj.fvov Trjs v\r]S, dc

CaeL iv. 4. 3i2
a 12

; Phys. iii. 7. 2O7
b

i.
1 Schn. and Bekk. read ov -navra.
2

opoiov x^P? XcTTiSos is a curious phrase, but it occurs also in

/ . A. iv. 11. 6gi
a 16. Cf. j^ra, i. i. 486

b 21.
3 Here again, such information as this is not introduced to teach us

such and such facts about serpents, but to illustrate the methods and
the difficulties of defining the group to which they belong.

4 Horat. Canidia, Horret capillis ut marinus asperis Echinus.
A. and W. CJ. eVecrri 6 ev TI

OVO/JLO. , Dittm. eVet eo~Tiv tv n ytvus
IJLOVOV.

G
Cf. G. A. iii. 5. 755

b
18, iv. 10. 777

b
5, ^:c.

AR. H.A.
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Hemioni l
in Syria, from their externally resembling

mules, though they are not strictly of the same species.

And that they are not so is proved by the fact that they
mate with and breed from one another.

5 For all these reasons, we must take animals species by

species, and discuss their peculiarities severally.

These preceding statements, then, have been put forward

thus in a general way, as a kind of foretaste of the number
of subjects and of the properties that we have to consider

in order that we may first get a clear notion of distinctive

character and common properties. By and by we shall

discuss these matters with greater minuteness.

10 After this we shall pass on to the discussion of causes.

For to do this when the investigation of the details is

complete is the proper and natural method, and that

whereby the subjects and the premisses of our argument
will afterwards be rendered plain.

In the first place we must look to the constituent parts

15 of animals. 2 For it is in a way relative to these parts, first

and foremost, that animals in their entirety differ from one

another : either in the fact that some have this or that,

while they have not that or this
;

or by peculiarities of

position or of arrangement ;
or by the differences that

have been previously mentioned, depending upon diversity

of form, on excess or defect in this or that particular, on

analogy, or on contrasts of the accidental qualities.

To begin with, we must take into consideration the

20 parts of Man. For, just as each nation is wont to

reckon by that monetary standard with which it is most

familiar, so must we do in other matters. And, of course,

man is the animal with which we are all of us the most

familiar.

Now the parts arc obvious enough to physical perception.

However, with the view of observing due order and sequence
and of combining rational notions with physical perception,

hemionus or E. onager; cf. //. A. vi. 36. 580* i
; Theophr

np. Plin. viii. 69.
2

Trep e TWV fKTus ^jiwv TOII
cr&amp;lt;i)fJ.(iTOS

TT/j&iroy ^fv 6 ApioToreXjfs vrrcXaficTo SiSatu re mil

Galen, xiv, 699 K.
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we shall proceed to enumerate the parts: firstly, the organic,
1
25

and afterwards the simple or non-composite.

7 The chief parts into which the body as a whole is sub

divided,
2 are the head, the neck, the trunk (extending from

the neck to the privy parts), which is called the thorax, two

arms and two legs.
3

Of the parts of which the head is composed the hair- 3

covered portion is called the *

skull . The front portion of

it is termed bregma or sinciput , developed after birth

for it is the last of all the bones in the body to acquire

solidity,
4 the hinder part is termed the *

occiput ,
and the

part intervening between the sinciput and the occiput is

the
* crown . The brain lies underneath the sinciput ;

the

occiput is hollow. 5 The skull consists entirely of thin 4Qi
b

bone, rounded in shape, and contained within a wrapper
of fleshless skin.

The skull has sutures : one, of circular form, in the case

of women
;

in the case of men, as a general rule, three

meeting at a point.
7 Instances have been known of a

man s skull devoid of suture altogether. In the skull the 5

1 P. A. ii. 2. 647^22 K rovTOiV
(ro&amp;gt;i&amp;gt; ai/o/zoio/Ltepo)!/^ yap

fKaaTov T&V opyaviKwv /ifpcoi&amp;gt;,
e 6o~r)V Kal vevpwv Kal

o~apKa&amp;gt;v
Kai dXXtov

TOLOVTOHV o~vp.l3aX\oaevu&amp;gt;v
ra pev els rfjv oixriav ra 5 els Trjv epyao~iav, Ill

H.A. \v.6. 531 the
6pyaviK&amp;lt;i

are contrasted with the alo-drjrrjpia and

2 P. A. iv. 10. 68s
b
29.

3
49I

a 28 read av^rjv, TO fi

1

OTT av%evos . . . Ka\elrai
0o&amp;gt;pa, (3pa%iovS

8vo, (TKcXr) dvo.
4 H.A.\\\. 10. s8;

b
13; P. A. ii. 7- 653

a
35 ;

G.A.ii. 5. 774
a
24.

5 That the back of the skull was empty is a vulgar error, arising,
I think, in the following way : firstly, from a belief that hearing was
associated with the element air, as is indicated in this connexion in

P. A, ii. IO. 656
b
13 TO yap oirurOfV OVK e%ei eyKecpnXoj/, . . . fx.fl ^* KU T)

7
I/

aKOrjv tuXoycos evin TCOV
(pa&amp;gt;v

ev TOJ TOTTO) T6&amp;gt; irepl rrjv Ke(pa\rjv TO yap
Ktvbv Ka\ovp.(vov depos 7T\fjpes eVri, TO fie TTJS aKorjs alv6r}Tr)pi.ov depos elval

&amp;lt;pap.cv
: secondly, from a recognition of the fact that the auditory region

of the skull does contain air-spaces, as we may discover, without

dissection, by tapping the mastoid process immediately behind the ear.

Cf. also Hippocr. ii. p. 215 K, vii. p. loL, &c. See also Sonnenburg,
Zool. krit. Bemerk. zu Aristafetes, Bonn, 1857, p. 12.

G
apaiw may mean porous, hollow

;
cf. Hippocr. ii. p. 218 K, &c.

7
Cf. H.A. iii. 7. 5i6

a
19 (and note), P. A. ii. 10. 656

*

14. 1 imagine
that this singular misstatement dates from a belief that the sutures

of the skull coincided with the margin and the partings of the hairy

scalp.

C 2
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middle line, where the hair parts,
1

is called the crown or

vertex. In some cases the parting is double
;
that is to

say. some men are double-crowned, not in regard to the

bony skull, but in consequence of the double fall or set

of the hair. 2

The part that lies under the skull is called the face : 8

10 but in the case of man only, for the term is not applied to

a fish or to an ox. In the face the part below the sinci

put and between the eyes is termed the forehead. When
men have large foreheads, they are slow to move

;
when

they have small ones, they are fickle
;
when they have

broad ones, they are apt to be distraught ;
when they

have foreheads rounded or bulging out, they are quick

tempered.
3

Underneath the forehead are two eyebrows. Straight 9

1 5 eyebrows are a sign of softness of disposition; such as

curve in towards the nose, of harshness
;
such as curve out

towards the temples, of humour and dissimulation
;
such as

are drawn in towards one another, of jealousy.
4

Under the eyebrows come the eyes. These are naturally

two in number. Each of them has an upper and a lower

eyelid, and the hairs on the edges of these are termed

ao (

eyelashes . The central part of the eye includes the

moist part whereby vision is effected, termed the pupil ,

5

and the part surrounding it called the black
;
the part

outside this is the white . A part common to the upper
and lower eyelid is a pair of nicks or corners, one in

the direction of the nose, and the other in the direction of

quasi eXiVirco/xa, P. has d
2

Pollux, ii. 43 eK\r)6r)&amp;lt;rav
de KOI dixopvcpoi rifes

1

,
ovs KOI p.aKpoftiov$

8 Read ols 6e Trepxpcpts, OvpiKoi, with P D a Aa
; eujyKoot, A. and \V,

;

(vt]6iKoi, D it tin.
4

Trogus, ap. Piin. xi. 114 ; Antig. Mirab. 114 ;
Arist. de Physiogn.

6. 8l2b 26
; Galen, iv. 796 K, who, for /zcoKoO, humour or mockery, has

fjiwfjiov, shame or disgrace.
6 de Scnsu, 12. 437

b
i

;
Probl. xxxi. 7. 958* 14 ; Hippocr. de Cam. 17

(i. p. 439 K ;
viii. p. 606 L). Hippocrates description is much better :

;
8e Koprj Ka\eop.ti&amp;gt;T) TOV o(pda\p.ov p.f\av (paiverat dia TOVTO, on eV /3u&i

ecrTt Kcii ^irwvfs 7rep\ avro el&l p.f\av(s tort df ov /ze Xai/ ox^fi, aXXu \CVKOV
s. (Cf. Cassius, ProbL Mcd. xxvii. vol. iv. p. 332.)
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the temples. When these are long they are a sign of bad

disposition; if the side toward the nostril be fleshy and 25

comb-like,
1
they are a sign of dishonesty.

All animals, as a general rule, are provided with eyes,

excepting the ostracoderms and other imperfect creatures
;

at all events, all viviparous animals have eyes, with the

exception of the mole. And yet one might assert that,

though the mole has not eyes in the full sense, yet it has

eyes in a kind of a way. For in point of absolute fact it

cannot see, and has no eyes visible externally ;
but when 30

the outer skin is removed, it is found to have the place

where eyes are usually situated, and the black parts of the

eyes rightly situated, and all the place that is usually-

devoted on the outside to eyes : showing that the parts are

stunted in development, and the skin allowed to grow
over.

2

IO Of the eye
3 the white is pretty much the same in all492a

creatures
;
but what is called the black differs in various

animals.4 Some have the rim black, some distinctly blue,

some greyish-blue, some greenish ;

5 and this last colour is

the sign of an excellent disposition, and is particularly well

adapted for sharpness of vision.

1

By the Kptwdfs is plainly meant the caruncula at the inner angle
of the eye, which represents the third eyelid or nictitating membrane
of the bird, especially well seen in hawks, owls, and many other large
birds (P. A. ii. 13. 657** 16). It is very tempting to read ofoi/ fcrtrcr,

for olov KTfvf?, wilh the Cod. Canis., Alb. Magnus (who renders sicut

accidit oculis milvi] and Piccolos, and also with the version of De
Moerbeke according to a MS. quoted by Camus (Notif. vi. p. 440 ;

Schn. iii. p. 30). The structure in question is properly called eynavdis,

Galen, iv. 796 K.
;

P. Aegin. iii, &c. Trogus, ap. Plin. xi. 114, literally

translating A., has Qui carnosos a naribus angulos habent, malitiae
notam praebent ,

and Antig. Mirab. (126) 114, has in like manner
Kcivdols KpecoSa?, Trovrjpias. Galen, also quoting A., inserts of? de

/Spoils , fjQovs /SeXrtWos-, and continues fov 8e ol Kreves olov Kpewdes e%ovT(s

npos T&amp;lt;u P.VKTIJPI, noi rjpiaS) and this, though it also may be corrupt,

prevents us meanwhile from departing far from the received text.

The use of K-njSoi/ey, Ruf. Eph. 55, for the same part is also in favour
of retaining /creWs-.

2 True of 7^alpa caeca of S. Europe ; the eyes of our common
T. euro-pea are rudimentary but distinctly visible. Cf. de An. iii. i.

425* IO (paiverat yap Kai
17

0-7ra\a I;TTO TO Sep/ua f^ovo-a 6&amp;lt;f)8aXfJLtws ;
Plin.

xi. 52 ; Galen, iv. 160 K.
3

Cf. Galen, i. 329, xvii A., 723 K. 4 G. A. v. i. 779
b

15.

aiyo&amp;gt;7roi&amp;gt;
: lit. as in goats eyes ,

at least so Pliny understood it

(H.N. viii. 76, xi. 51), but the word is obscure
; my Is, in Hipp. Cone.
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5 Man is the only, or nearly the only, creature, that has

eyes of diverse colours. Animals, as a rule, have eyes of

one colour only. Some horses have blue eyes.
1

Of eyes, some are large, some small, some medium-sized
;

of these, the medium-sized are the best. Moreover, eyes

sometimes protrude, sometimes recede, sometimes are neither

protruding nor receding. Of these, the receding eye is in

all animals the most acute
;
but the last kind are the sign

10 of the best disposition.
2

Again, eyes are sometimes inclined

to wink under observation, sometimes to remain open and

staring, and sometimes are disposed neither to wink nor

stare. The last kind are the sign of the best nature, and

of the others, the latter kind indicates impudence, and the

former indecision.

Furthermore, there is a portion of the head, whereby an II

animal hears, a part incapable of breathing, the ear .

I say incapable of breathing ,
for Alcmaeon is mistaken

when he says that goats inspire through their ears.3 Of

15 the ear one part is unnamed, the other part is called the

lobe
;

4 and it is entirely composed of gristle and flesh.

The ear is constructed internally like the trumpet-shell, and

the innermost bone is like the ear itself,
5 and into it at the

end the sound makes its way, as into the bottom of a jar.

This receptacle does not communicate by any passage with

20 the brain, but does so with the palate, and a vein extends

from the brain towards it. The eyes also are connected

with the brain, and each of them lies at the end of a little

vein. Of animals possessed of ears man is the only one

that cannot move this organ. Of creatures possessed of

hearing, some have ears, whilst others have none, but merely

214 (i. p. 267 K, v. p. 322 L), means a speck in the eye. Cf. G.A. v.

I. 779
a

33&amp;gt;

b M 5
Ar - aP: Athen. viii. p. 353.

1 G. A. 1. c.
;

Plin. xi. 53; Hifipiatr. p. 53 ; Geopon. xvi. 2. Schn.

CJ. T(poyhavKoi.
2 Cf. G. A. v. i. ;8o

b
36 ; of horses, Xen. de Re Eg. i. 9.

3 Ael. i. 53 ; Opp. Cyn. ii. 340; Varro, R.R. ii. 3. 5? &c.
4 Rufus Ephes. p. 26 Xo/Sos Se TO eKKpfpes, oirep KOI novov A.

&amp;lt;f&amp;gt;r)&amp;lt;rl

TOV OITOS ovoftafacrOai, TCI nXXa
uva&amp;gt;vvp.a

elvai. The unnamed portion
includes the xoyx 7

?
and Trrepvytov, ibid.

;
cf. Poll. ii. 85. 8.

5
o/Ltotoi/ TO) tort, is an obscure and doubtful reading. We might

perhaps suggest OJLKHOP TCIVTM or TOI TOIS, i.e. the innermost bony part
is also trumpet-shaped or spirally coiled, like the outer ear.
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have the passages for ears visible, as, for example, feathered 25

animals or animals coated with horny tessellates.

Viviparous animals, with the exception of the seal, the

dolphin, and those others which after a similar fashion to

these are cetaceans,
1 are all provided with ears

; for, by the

way, the shark-kind are also viviparous. Now, the seal has

the passages visible whereby it hears
;

2 but the dolphin

can hear, but has no ears, nor yet any passages visible.
3
30

But man alone is unable to move his ears, and all other

animals can move them.4 And the ears lie, with man, in

the same horizontal plane with the eyes, and not in a plane
above them as is the case with some quadrupeds.

5 Of ears,

some are fine, some are coarse, and some are of medium

texture
;
the last kind are best for hearing, but they serve

in no way to indicate character. Some ears are large, some

small, some medium-sized
; again, some stand out far, some

lie in close and tight, and some take up a medium position ; 4Q2
b

of these such as are of medium size and of medium posi

tion are indications of the best disposition, while the large

and outstanding
G ones indicate a tendency to irrelevant

talk or chattering. The part intercepted between the eye,

the ear, and the crown is termed the temple .

Again, there is a part of the countenance that serves as 5

a passage for the breath, the nose . For a man inhales

and exhales by this organ, and sneezing is effected by its

means ; which last is an outward rush of collected breath,

and is the only mode of breath used as an omen and re

garded as supernatural.
7 Both inhalation and exhalation

go right on from the nose towards the chest
;

8 and with the

1
ocra ovTd) K^rooSr; seems to be a slipshod equivalent for T&V a\\u&amp;gt;v

K/?rco8an ,
ocra TOVTOV e^a rbv rpOTror, H.A. viii. 2. 589* 33. A. and W.

CJ. ro&amp;gt;i&amp;gt; aXXcov ocra o-fXa^coSr/, and Pice. T&amp;gt;V aXXcov oxravraK ra
fj.rj KTJTCO&J

(a&amp;gt;oTOKei -yap Kal TO. ufAa;^).
2 P. A. ii. 1 2. 657* 22

;
G.A.v. 2. ;8i

b
23.

3 H. A. iv. 8. 533
b
14 ;

Plin. xi. 50.
4
492* 28, read with A. and W. 6 8e

8e\&amp;lt;j&amp;gt;\s
aKovei /ue r, OVK e^ei 8 &amp;lt;ura

ovTf Tropovs (pavepov?. aXXa p.6vovavdputnos ovs ov Kive?, ra 8 XXa Kivel iravTa.
5 P. A. ii. ii. 657

a
13.

6
Galen, iv. 797 K. ; Antig. Mirab. 114.

7 Od. xvii. 541 ;
Ar. Ran. 647, Ai&amp;gt;. 720 ;

Athen. 66 C
;

Arist. Probl.

ix. 54. 897
a

ii, &c.
8 de Reap. 7. 474* 19.



492
b HISTORIA ANIMALIUM

10 nostrils alone and separately it is impossible to inhale or

exhale, owing to the fact that the inspiration and respiration

take place from the chest along the windpipe, and not by

any portion connected with the head
;
and indeed it is

possible for a creature to live without using
1 this process of

nasal respiration.

Again, smelling takes place by means of the nose,
2

smelling, or the sensible discrimination of odour. And the

nostril admits of easy motion, and is not, like the ear, intrin-

15 sically immovable. A part of it, composed of gristle, con

stitutes a septum or partition, and part is an open passage ;

for the nostril consists of two separate channels. The
nostril (or nose) of the elephant

3
is long and strong, and

the animal uses it like a hand
;

for by means of this organ
it draws objects towards it, and takes hold of them, and

20 introduces its food into its mouth, whether liquid or dry

food, and it is the only living creature that does so.

Furthermore, there are two ja\vs ;
the front part of them

constitutes the chin, and the hinder part the cheek. All

animals move the lower jaw, with the exception of the river-

crocodile
;
this creature moves the upper jaw only.

4

25 Next after the nose come two lips, composed of flesh,

and facile of motion. The mouth lies inside the jaws and

lips. Parts of the mouth are the roof or palate and the

pharynx.
The part that is sensible of taste is the tongue. The

sensation has its seat at the tip of the tongue ;
if the object

to be tasted 5 be placed on the flat surface of the organ,

the taste is less sensibly experienced. The tongue is

sensitive in all other ways wherein flesh in general is so :

30 that is, it can appreciate hardness, or \varmth and cold, in

any part of it, just as it can appreciate taste.
G The tongue

is sometimes broad, sometimes narrow, and sometimes of

1 But cf. de Resp. i. 4;ob 9, 9. 475* 29.
2 P.A. ii.. 10. 6$6

])

31.
3 P. A. ii. 1 6. 6s8

b
33.

4 Hdt. ii. 68; H.A. iii. 7. 5i6
a
24 ;

P. A, ii. 17. 660*27, iv. n. 691 5.
5 Pice, and Dittm. read cav 8e (n).
6 A. and W., following Camus, point out that the text is unsatisfactory,

inasmuch as taste has been expressly localized in a particular part of

the tongue. The more accurate statement would have been
fif ov fjiitvov TOV XV/ZGV n\Xa KOI u&amp;gt;i&amp;gt;

17 uAXq (rapt- rravruv.
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medium width
;

the last kind is the best and the clearest

in its discrimination of taste.
1

Moreover, the tongue is

sometimes loosely hung, and sometimes fastened :
2 as in

the case of those who mumble^and who lisp.
3

The tongue consists of flesh, soft and spongy, and the

so-called
*

epiglottis is a part of this organ.

That part of the mouth that splits into two bits is

called the
c

tonsils
;
that part that splits into many bits, 493

a

the gums . Both the tonsils and the gums are composed
of flesh. In the gums are teeth, composed of bone.

Inside the mouth is another part, shaped like a bunch of

grapes,
4 a pillar streaked with veins. 5 If this pillar gets

relaxed and inflamed it is called uvula or bunch of

grapes ,
and it then has a tendency to bring about suffoca

tion.7

12 The neck 8
is the part between the face and the trunk. Of 5

this the front part is the larynx [and the back part the

gullet].
9 The front part, composed of gristle, through

which respiration and speech is effected, is termed the

wind-pipe ;
the part that is fleshy is the oesophagus, inside

just in front of the chine. The part to the back of the

neck is the epomis, or
*

shoulder-point .
10

1
Perhaps, as most commentators have taken it, the best adapted

for distinct articulation
;

but the subject under discussion here is

taste, not voice: cf./J . ^Liv. 17. 66o
a
iqrrpos TfT^vT^v xypav a ia Orjaiv nal

npos TtjV T&V ypafj.iJ.(iT(i)V diupdpfocrtv Kal npos TOV \6yov 17 /zaXaKj) Kal TrXareta

2 H. A. iv. 9. 556
b
7 ;

P. A. ii. 17. 66oa 2.
3

\^eXXteu&amp;gt; seems to mean to slur over a letter
,
and rpavXi^eiv

l to

misplace or mispronounce it
,
as for instance in speaking through the

nose (Pers. i. 33). Cf. Aristoph. fr. 536 r//eXXoj/ ttm Kal Ka\d rf]v apKToi&amp;gt;

nproj/, Vesp. 44 eir A\KijBid8r)S fine rrpos p.e Tpavhiaas OXa? [opaf] ,

SecoXoy T/
/J/ Ke(pa\r)v /coXaKo? e^a. TpuvXos = balbits, Lucret. iv. n6o; cf.

Cic. de Orat. i. 61.
4

Hippocr. de Morb. ii. 10 (ii. p. 220 K
;

vii. p. 18 L).
5 Read eVi$Xe/3os : eVi

&amp;lt;jf)Xej3dy,
Dittm. after Schneider.

c
lit. moistened ,

viz. by the descent of phlegm from the brain,

Hippoc. I.e. arciCpvXr) yii/ercit, i&amp;gt;rav es TOV yapyapc&va Karaftfj (pXe-y/un
OTTO

T1JS K(pa\TJS.
7
Ruf. Ephes. p. 28a

;
Poll. ii. 99.

8 P. A.m. 3. 664
a

.
9

[ ] Dittm.
The f TTCO/UI S- is the region of the deltoid muscle, Galen, de Off. Part.

iv. 136 K.
;

cf. Pollux, ii. 133 KXafiwi/ TO
p.ei&amp;gt; upbs rat? co/uoTrXurnis tirwpis,

TO 8e TTpus rcG rpn^rj\(o Trapaafpayis.
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10 These then are the parts to be met with before you come

to the thorax.

To the trunk there is a front part and a back part. Next

after the neck in the front part is the chest, with a pair of

breasts. To each of the breasts is attached a teat or

nipple, through which in the case of females the milk per

colates
;
and the breast is of a spongy texture. Milk, by

the way, is found at times in the male
;
but with the male

15 the flesh of the breast is tough, with the female it is soft

and porous.

Next after the thorax and in front comes the belly ,
and

its root l the navel . Underneath this root the bilateral

part is the flank : the undivided 2
part below the

navel, the abdomen
,
the extremity of which is the region

20 of the pubes ;
and above the navel the hypochondrium ;

the cavity common to the hypochondrium and the flank

is the gut-cavity.

Serving as a brace-girdle to the hinder parts is the

pelvis, and hence it gets its name (ocrQvs), for it is sym
metrical (LCTO (pvts) in appearance ;

of the fundament the part

for resting on is termed the rump ,
and the part whereon

the thigh pivots is termed the c socket (or acetabulum).
The womb is a part peculiar to the female

;
and the

25 penis is peculiar to the male. This latter organ is ex

ternal and situated at the extremity of the trunk
;

it is

composed of two separate parts: of which the extreme

part is fleshy, does not alter in size,
3 and is called the

glans ;
and round about it is a skin devoid of any specific

title,
4 which integument if it be cut asunder never grows

together again, any more than does the jaw or the eyelid.
3

And the connexion between the latter and the glans is

1
Cf. G.A. ii. 4. 74O

a
33 at de

&amp;lt;/&amp;gt;X//3ep
olov

/5t
cu Trpos ri]V i-(TTpav

(Tvi dnTovo-i, fit &v Xn/z/3arft TO KvrjfjLn rf]v rpo^v. Cf. ibid. 7- 745
b 2 2 -

2 A. and W. read, probably rightly, nolXov KOIMII-, thus combining
the alternative readings of the MSS., and following Gaza * cavum
commune .

3

Reading, with A. and W., obs clnclv ianv : ^lao-ov cos etVeu
,
Coraes.

4

TiocrQrj, TO err\ rfj ovprjffpq 8fp[j.a, Poll.
;
TO deppa TOV moi

oi&amp;gt;, Hesycli.
Cf. also Ruf. Kphes. i. p. 31, cit. Schn.

5
If. A, iii. 11.518* I

;
P. A. ii. 13. 657

b
3; Hippocr. Aph. vi. 19.
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called the frenum. The remaining part of the penis is 30

composed of gristle ;
it is easily susceptible of enlargement ;

and it protrudes and recedes in the reverse directions to

what is observable in the identical organ in cats. 1 Under

neath the penis are two testicles
,
and the integument of

these is a skin that is termed the scrotum .

Testicles are not identical with flesh, and are not alto

gether diverse from it. But by and by we shall treat in an 493
b

exhaustive way regarding all such parts.

The privy part of the female is in character opposite to

that of the male. In other words, the part under the pubes
is hollow or receding, and not, like the male organ, pro

truding. Further, there is an urethra outside the womb
;

(which organ serves as a passage for the sperm of the male, 5

and as an outlet for liquid excretion to both sexes).
2

The part common to the neck and chest is the throat
;

the armpit is common to side, arm, and shoulder; and the

groin is common to thigh and abdomen. The part inside

the thigh and buttocks is the perineum ,
and the part

outside the thigh and buttocks is the hypoglutis .
I0

The front parts of the trunk have now been enumerated.

The part behind the chest is termed the c back .

Parts of the back are a pair of shoulder-blades
,
the

back-bone
, and, underneath on a level with the belly in

the trunk,
3 the loins . Common to the upper and lower

part of the trunk are the ribs
, eight on either side, for as

to the so-called seven-ribbed Ligyans we have not received &amp;gt;5

any trustworthy evidence.

Man, then, has an upper and a lower part, a front and

a back part, a right and a left side. Now the right and the

left side are pretty well alike in their parts and identical

1

493
a
32 alXovpois renders the statement accurate

; Xofyovpois, the
usual reading, would not be correct.

PlCC. CJ. Kal n^Tpa f^6^ovo~a TWV
vo~Tfpo)i&amp;gt;,

ioSos rw orrfp^iari TOV

tippevos i]
6 ovprjdpn TOV iiypov KT\, But the clause in the text has

rather the look of a footnote, descriptive of the urethra in general
terms : we therefore treat it as a parenthesis.

?&amp;gt; This description is unsatisfactory. Pice. cj. KHT avTurepav TOV
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20 throughout, except that the left side is the weaker of the

two
;
but the back parts do not resemble the front ones,

neither do the lower ones the upper: only that these upper

and lower parts may be said to resemble one another thus

far, that, if the face be plump or meagre, the abdomen is

plump or meagre to correspond ;
and that the legs correspond

to the arms, and where the upper arm is short the thigh is

25 usually short also, and where the feet are small the hands

are small correspondingly.

Of the limbs, one set, forming a pair, is arms . To the

arm belong the shoulder
, upper-arm ,

elbow
,

fore

arm
,
and hand . To the hand belong the palm ,

and

the five fingers . The part of the finger that bends is

termed knuckle
,
the part that is inflexible is termed the

phalanx . The big finger or thumb is single-jointed, the

10 other fingers are double-jointed. The bending both of the

arm and of the finger takes place from without inwards in

all cases
;
and the arm bends at the elbow. The inner part

of the hand is termed the palm ,
and is fleshy and divided

by joints or lines : in the case of long-lived people by one

494
a or two extending right across, in the case of the short-lived

by two, not so extending.
1 The joint between hand and

arm is termed the wrist . The outside or back of the

hand is sinewy, and has no specific designation.

There is another duplicate limb, the leg . Of this limb

the double-knobbed part is termed the thigh-bone ,
the

5 sliding part the knee-cap ,
the double-boned part the leg ;

the front part of this latter is termed the shin
,
and the

part behind it the calf
,
wherein the flesh is sinewy and

venous, in some cases drawn upwards towards the hollow

behind the knee, as in the case of people with large hips, and

in other cases drawn downwards. The lower extremity of

10 the shin is the ankle
, duplicate in either leg. The part

of the limb that contains a multiplicity of bones is the

foot . The hinder part of the foot is the heel
;
at the

front of it the divided part consists of toes
,
five in num

ber; the fleshy part underneath is the ball
;

2 the upper

1 Arist. Probl. ix. 49. 896*38, xiv. 10. 964*33 ;
Plin. xi. 114.

2
arrjOos : Hippocr. Art. iii. pp. 222, 228 K ; npooTijOis, Poll. ii. 162.
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part or back of the foot is sinewy and has no particular

appellation ;
of the toe, one portion is the nail and another

the joint ,
and the nail is in all cases at the extremity; 15

and toes are without exception single-jointed. Men that

have the inside or sole of the foot clumsy and not arched,

that is, that walk resting on the entire under-surface of

their feet,
1 are prone to roguery. The joint common to

thigh and shin is the knee .

These, then, are the parts common to the male and

the female sex. The relative position of the parts as to

up and down, or to front and back, or to right and left, all 20

this as regards externals might safely be left to mere

ordinary perception. But for all that, we must treat of

them for the same reason as the one previously brought
forward ; that is to say, we must refer to them in order

that a due and regular sequence may be observed in our

exposition, and in order that by the enumeration of these

obvious facts due attention may be subsequently given to 25

those parts in men and other animals that are diverse in

any way from one another.

In man, above all other animals, the terms
*

upper and
1 lower are used in harmony with their natural positions ;

for in him, upper and lower have the same meaning as

when they are applied to the universe as a whole.- In like

manner the terms, in front
,
behind

, right and left
,
are 30

used in accordance with their natural sense. But in regard
to other animals, in some cases these distinctions do not

exist, and in others they do so, but in a vague way. For

instance, the head with all animals is up and above in

respect to their bodies
;
but man alone, as has been said,

has, in maturity, this part uppermost in respect to the 494
b

material universe.

Next after the head comes the neck, and then the chest

and the back : the one in front and the other behind.

Next after these come the belly, the loins, the sexual parts,

and the haunches
;
then the thigh and shin

; and, lastly,

the feet.

1 Lat. plancus ; cf. Plin. xi. 105.
2 De luv. ct Scnect. \. 468* 5 ;

1J. A. ii, 10. 656* 10.
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The legs bend frontwards, in the direction of actual

progression, and frontwards also lies that part of the foot

5
which is the most effective of motion, and the flexure of

that part ;
but the heel lies at the back, and the ankle-

bones lie laterally, eanvise. 1 The arms are situated to

right and left, and bend inwards : so that the convexities

10 formed by bent arms and legs are practically face to face

with one another in the case of man. 2

As for the senses and for the organs of sensation, the

eyes, the nostrils, and the tongue, all alike are situated

frontwards
;
the sense of hearing, and the organ of hearing,

the ear, is situated sideways, on the same horizontal plane

i 5 with the eyes. The eyes in man are, in proportion to his

size, nearer to one another than in any other animal.

Of the senses man has the sense of touch more refined

than any animal, and so also, but in less degree, the sense

of taste
;

in the development of the other senses he is

surpassed by a great number of animals.

The parts, then, that are externally visible are arranged 16

20 in the way above stated, and as a rule have their special

designations, and from use and wont are known familiarly

to all
;
but this is not the case with the inner parts. For

the fact is that the inner parts of man are to a very

great extent unknown, and the consequence is that we
must have recourse to an examination of the inner parts of

other animals whose nature in any way resembles that

of man.

25 In the first place then, the brain lies in the front part of

the head. 3 And this holds alike with all animals possessed
of a brain

;
and all blooded animals are possessed thereof,

1 Here A. and W. suggest fKtircpov fKciTcpw&fv for exdrepov Kara TO
&amp;lt;&amp;gt;vs,

and translate jeder der beiden Knochel an den beiden Seiten des
Fusses . The passage is perhaps corrupt, but it would seem that the

general reference is to direction of flexure and not to position of parts ;

this, together with the manifestly awkward position of KOI
ij K/zA//ts-

in the preceding line, suggests some such reading as the following, KU\
/;

K(in\l/is ;; fj.ev TTTtpvrjs (K Toi&amp;gt; uma 6(i&amp;gt;
)
TWV fit

ir(pvpu&amp;gt;v KaTfpa&amp;gt;6tv
Kara TO ous

(cf. 1. 14 infra).
2 //. A. ii. i. 498

a
3 ;

dc Inc. 12-14. 7ii
a
-7i2

b
.

3
Hippocr. dc Morb. ii. 8 (ii. p. 219 K ;

vii. p. 16 L).
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and, by the way, molluscs as well. But, taking size for

size of animal, the largest brain,
1 and the moistest, is that

of man. Two membranes enclose it : the stronger one 2

nearer the bone of the skull
;
the inner one,

3 round the 30

brain itself, is finer. The brain in all cases is bilateral. 4

Behind this, right at the back, comes what is termed the

cerebellum
, differing in form from the brain as we may

both feel and see.

The back of the head is with all animals empty and

hollow, whatever be its size in the different animals. 5 For 495*

some creatures have big heads while the face below is small

in proportion, as is the case with round-faced animals
;
some

have little heads and long jaws, as is the case, without

exception, among animals of the mane-and-tail species.

The brain in all animals is bloodless,
6 devoid of veins, 5

and naturally cold to the touch
;

7 in the great majority
of animals it has a small hollow in its centre. The

brain-caul around it is reticulated with veins
;
and this

brain-caul is that skin-like membrane which closely sur

rounds the brain. Above the brain is the thinnest and

weakest bone of the head, which is termed bregma or 10

sinciput .

8

From the eye there go three ducts to the brain : the

largest and the medium-sized to the cerebellum, the least

to the brain itself
;
and the least is the one situated nearest

to the nostril. The two largest ones, then, run side by
side and do not meet; the medium-sized ones meet and 15

this is particularly visible in fishes, for they lie nearer

than the large ones to the brain
;
the smallest pair are the

most widely separate from one another, and do not meet.

Inside the neck is what is termed the oesophagus

1 P. A. ii. 14.658^7.
2 The dura mater; cf. Hippocr. dc loc. in Honi. 2 (vi. p. 280 L) ;

H.A. iii. 13. 5i9
a

.

3

The/z matcr^ the nrjviy^ or brain-caul of the sequel.
4

Hippocr. dc Morb. Sacr. 3 (i. p. 595 K ;
vi. p. 366 L) ;

P. A. iii. 7.

669
* 22.

6
495

a i omit /ueVpa.
6 P. A, ii. 7. 652* 35.

7 de Somno et Vig. 3. 457
b
30.

8

Hippocr. de Capit. Vuln. 2 (iii. p. 348 K; iii. p. 188 L) ;
P. A. ii.

7- 653*35 ;
H.A. vii. 10. 587

b
13.
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20 (whose other name l
is derived from its length and narrow

ness), and the windpipe. The windpipe is situated in

front of the oesophagus in all animals that have a wind

pipe, and all animals have one that are furnished with

lungs. The windpipe is made up of gristle, is sparingly

supplied with blood, and is streaked all round with numerous

^5 minute veins
;

it is situated, in its upper part, near the

mouth, below the aperture formed by the nostrils into the

mouth an aperture through which, when men, in drinking,

inhale any of the liquid, this liquid finds its way out

through the nostrils. In betwixt the two openings comes

the so-called epiglottis,
2 an organ capable of being drawn

over and covering the orifice of the windpipe communi-

30 eating with the mouth
;

the end of the tongue is attached

to the epiglottis. In the other direction the windpipe
extends to the interval between the lungs, and hereupon
bifurcates into each of the two divisions of the lung ;

for

the lung in all animals possessed of the organ has a ten

dency to be double. In viviparous animals, however, the

495
b
duplication is not so plainly discernible as in other species,

and the duplication is least discernible in man. And in man
the organ is not split into many parts, as is the case with

some vivipara, neither is it smooth, but its surface is uneven .

In the case of the ovipara, such as birds and oviparous

quadrupeds, the two parts of the organ are separated to

a distance from one another, so that the creatures appear

5 to be furnished with a pair of lungs; and from the windpipe,

itself single, there branch off two separate parts extending to

each of the two divisions of the lung. It is attached also

to the great vein and to what is designated the aorta .

When the windpipe is charged with air, the air passes on

to the hollow parts of the lung. These parts have divisions,

10 composed of gristle, which meet at an acute angle;
from the divisions run passages through the entire lung,

giving off smaller and smaller ramifications. The heart

also is attached to the windpipe, by connexions of fat,

1

Qy 0-Top.n^os, fancifully derived from trrtvos, /na/cpos: unless the

parenthesis be a later interpolation, when we might rather conjecture

I(r6fji6s : cf. Et. I\I. IcrO^os 5e eVrt &amp;lt;TTi&amp;gt;bs TOTroy, 8C ov tevrai TU
eV$io/uei&amp;gt;a

Kttt mvofuva.
Z P.A. Hi. 3. 664

b 21.
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gristle, and sinew
;
and at the point of juncture there is

a hollow. When the windpipe is charged with air, the

entrance of the air into the heart, though imperceptible in

some animals, is perceptible enough in the larger ones. 15

Such are the properties of the windpipe, and it takes in

and throws out air only, and takes in nothing else either

dry or liquid, or else it causes you pain until you shall

have coughed up whatever may have gone down.

The oesophagus communicates at the top with the

mouth, close to the windpipe, and is attached to the back- 20

bone and the windpipe by membranous ligaments, and at

last finds its way through the midriff into the belly. It is

composed of flesh-like substance, and is elastic both length

ways and breadthways.
The stomach of man resembles that of a dog ;

for it is

not much bigger than the bowel, but is somewhat like 25

a bowel of more than usual width
;
then comes the bowel,

single, convoluted, moderately wide. The lower part of

the gut is like that of a pig ;
for it is broad, and the part

from it to the buttocks is thick and short. The caul,
1 or

great omentum, is attached to the middle of the stomach,

and consists of a fatty membrane, as is the case with all 30

other animals whose stomachs are single and which have

teeth 2 in both jaws.

The mesentery is over the bowels
;

this also is mem
branous and broad, and turns to fat. It is attached to the

great vein and the aorta, and there run through it a number

of veins closely packed together, extending towards the

region of the bowels, beginning above and ending below.

So much for the properties of the oesophagus, the wind

pipe, and the stomach.

17 The heart 3 has three cavities, and is situated above the

lung at the division of the windpipe, and is provided with 5

a fatty and thick membrane where it fastens on to the

great vein and the aorta. It lies with its tapering portion

1 P. A. iv. 3. 677* 17.
2

i. e. incisors. Cf. infra, ii. I. 499* 23.
8 See the fuller account of the heart and vessels in iii. 3-4 ;

P. A. iii. 4.

666*, &c.
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upon the aorta, and this portion is similarly situated l in

relation to the chest in all animals that have a chest. In

all animals alike, in those that have a chest and in those

10 that have none, the apex of the heart points forwards,

although this fact might possibly escape notice by a change
of position under dissection. The rounded end of the heart

is at the top. The apex is to a great extent fleshy and

close in texture, and in the cavities of the heart are sinews.

As a rule the heart is situated in the middle of the chest in

15 animals that have a chest, and in man it is situated a little

to the left-hand side, leaning a little way from the division

of the breasts towards the left breast in the upper part of

the chest.
2

The heart is not large, and in its general shape it is not

elongated ;
in fact, it is somewhat round in form : only, be

it remembered, it is sharp-pointed at the bottom. It has

20 three cavities, as has been said : the right-hand one the

largest of the three, the left-hand one the least, and the

middle one intermediate in size.
3 All these cavities, even

the two small ones, are connected by passages with the

lung,
4 and this fact is rendered quite plain in one of the

25 cavities. And below, at the point of attachment, in

the largest cavity there is a connexion with the great vein 5

[near which the mesentery lies] ;

G and in the middle one

there is a connexion with the aorta.

Canals lead from the heart into the lung,
7 and branch off

just as the windpipe does, running all over the lung parallel

30 with the passages from the windpipe. The canals from the

heart are uppermost ;
and there is no common passage, but

the passages through their having a common wall receive

1 A. and \V. read Kelrni de eVi rf/ doprfj KCU ra oea Kara ro (TTi]6os.
2 Plin. xi. 69; Cels. iv. I : cf. Juv. iii. 7. 160.
3 The ascription of three cavities to the heart was probably influenced

by tradition or mysticism, in much the same way as Plato s notion
of the three corporeal faculties. For an attempted interpretation, see

infra, iii. 3. 513*.
4 H. A. iii. 3. 5i3

a
35.

5
Reading with A. and W. anda-as 6 ?x, /cot ras 8vo p/cpur, fis rbv

TTVfvp.ova TfTpr]p.fvas} KarddrjXov 5e KCITII p.lav TCDI/ KoiAicoj/. Karwdev & (K rrjf

7rpoa&amp;lt;pvai&amp;gt;s
KT\. Dittm. brackets the whole passage, e^a Se /&amp;lt;ot\/a$-

rpcls . . . rfjv necrrjv rfj iioprfi, as an importation from iii. 3. 5 1 3*30 sen.
8

[ ] A. and W. 7 Cf. de Resp. 22 (16). 478* 26.
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a

the breath and pass it on to the heart
;
and one of the pas

sages conveys it to the right cavity, and the other to the left.

With regard to the great vein and the aorta we shall, by
and by, treat of them together in a discussion devoted to

them and to them alone.

In all animals that are furnished with a lung, and 4g6
b

that are both internally and externally viviparous,
1 the

lung is of all organs the most richly supplied with

blood
;

for the lung is throughout spongy in texture, and

along by every single pore in it go branches from the

great vein. Those who imagine it to be empty are alto- 5

gether mistaken
;
and they are led into their error by their

observation of lungs removed from animals under dissection,

out of which organs the blood has all escaped immediately
after death.

Of the other internal organs the heart alone contains

blood. And the lung has blood not in itself but in its

veins, but the heart has blood in itself; for in each of its

three cavities it has blood, but the thinnest blood is what 10

it has in its central cavity.

Under the lung comes the thoracic diaphragm
2 or midriff,

attached to the ribs, the hypochondria and the backbone,
with a thin membrane in the middle of it. It has veins

running through it; and the diaphragm
3 in the case of 15

man is thicker in proportion to the size of his frame than

in other animals.

Under the diaphragm on the right-hand side lies the

liver
,
and on the left-hand side the spleen ,

alike in all

animals that are provided with these organs in an ordinary
and not preternatural way ; for, be it observed, in some

quadrupeds these organs have been found in a transposed

position.
4 These organs are connected with the stomach 20

by the caul.

To outward view the spleen of man is narrow and long,

resembling the self-same organ in the pig. The liver in

1
i.e. the mammalia, as opposed to the ovipara and ovovivipara

(cf. P. A. 11. 9. 655
a

5, iv. i. 6;6
b

3, &c).
2

Cf. P. A. \\\. 10. 6;2
b io.

3

&amp;lt;fo&amp;gt;/6ff, Med., Guil., Pice., A. and W.
&amp;lt;Xe/3, codd., Aid., Bk.

* The so-called Inversio viscerum.

D 2
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the great majority of animals is not provided with a gall

bladder ;
but the latter is present in some. 1 The liver of a

man is round-shaped, and resembles the same organ in the

ox. And, by the way, the absence above referred to of a

25 gall-bladder is at times met with in the practice of augury.

For instance, in a certain district of the Chalcidic settlement

in Euboea the sheep are devoid of gall-bladders ;
and in

Naxos nearly all the quadrupeds have one so large that

foreigners when they offer sacrifice with such victims are

bewildered with fright, under the impression that the

phenomenon is not due to natural causes, but bodes some

mischief to the individual offerers of the sacrifice.
2

30 Again, the liver is attached to the great vein, but it has

no communication with the aorta
; for the vein that goes

off from the great vein goes right through the liver, at

a point where are the so-called portals of the liver. The

spleen also is connected only with the great vein, for a

vein extends to the spleen off from it.

After these organs come the kidneys ,
and these arc

placed close to the backbone, and resemble in character

497
a the same organ in kine. In all animals that are provided
with this organ, the right kidney is situated higher up than

the other. It has also less fatty substance than the left-

hand one 3 and is less moist. And this phenomenon also

is observable in all the other animals alike.

Furthermore, passages or ducts lead into the kidneys

5 both from the great vein and from the aorta, only not into

the cavity. For, by the way, there is a cavity in the

middle of the kidney, bigger in some creatures and less in

others
;
but there is none in the case of the seal.

4 This latter

animal has kidneys resembling in shape the identical organ
in kine, but in its case the organs are more solid than in

any other known creature. The ducts that lead into the

kidneys lose themselves in the substance of the kidneys
10 themselves

;
and the proof that they extend no farther

1 The statement here would seem to be the opposite of the truth
;

cf. P. A. iv. 2. 676** 16 fxfi- Se Km ^oX?)i/ ra TroXXa T&amp;gt;V fvaip.O)v &&amp;gt;CDJ&amp;gt;.

Dittm. transposes the OVK.
12 l\A.\v. 2. 677

a
i.

P. A. iii. 9. 67i
b
28, 672*23.

4 P. A. iii. 9. 67i
b
3-

3
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rests on the fact that they
1 contain no blood, nor is any

clot found therein. The kidneys, however, have, as has

been said, a small cavity. From this cavity in the kidney
there lead two considerable ducts or ureters into the bladder;

and others spring from the aorta, strong and continuous. 2

And to the middle of each of the two kidneys is attached

a hollow sinewy vein, stretching right along the spine 15

through the narrows
; by and by these veins are lost in

either loin, and again become visible extending to the

flank. And these off-branchings of the veins terminate in

the bladder. For the bladder lies at the extremity, and is

held in position by the ducts stretching from the kidneys,

along the stalk that extends to the urethra
;
and pretty 2 o

well all round it is fastened by fine sinewy membranes,
that resemble to some extent the thoracic diaphragm. The
bladder in man is, proportionately to his size, tolerably large.

To the stalk of the bladder the private part is attached,

the external orifices coalescing ;

3 but a little lower down, 25

one of the openings communicates with the testicles and

the other with the bladder. The penis is gristly and

sinewy in its texture. With it are connected the testicles

in male animals, and the properties of these organs we
shall discuss in our general account of the said organ.

4

All these organs are similar in the female
;
for there is 30

no difference in regard to the internal organs, except in

respect to the womb, and with reference to the appearance
of this organ I must refer the reader to diagrams in my
Anatomy . The womb, however, is situated over the

bowel, and the bladder lies over the womb. But we must

treat by and by in our pages of the womb of all female

animals viewed generally. For the wombs of all female

animals are not identical, neither do their local dispositions

coincide.

These are the organs, internal and external, of man, and 497
b

such is their nature and such their local disposition.

1 Here Dittm. inserts (TO KoIXa), which interpretation gives the right

sense, but is hardly necessary. Cf. iii. 4. 5i4
b
32, P. A. iii. 9. 67i

b
13.

2 The iliac arteries, not as seen in man, but, as in a quadruped, with
their origins higher up.

3 Read (rvveppwybs els ravro.
4

Cf. //. A. iii. i. 509 et seq., G. A. i. 12. 718*.
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497 With regard to animals in general, some parts or organs I

r are common to all, as has been said, and some are common

only to particular genera ;

l the parts, moreover, are identical

with or different from one another on the lines already

repeatedly laid down. For as a general rule all animals

10 that are generically distinct have the majority of their parts

or organs different in form or species ;
and some of them they

have only analogically similar
2 and diverse in kind or genus,

while they have others that are alike in kind but specifically

diverse
;
and many parts or organs exist in some animals,

but not in others.

For instance, viviparous quadrupeds have all a head and

i 5
a neck, and all the parts or organs of the head, but they

differ each from other in the shapes of the parts. The lion

has its neck composed of one single bone instead of

vertebrae
;

3
but, when dissected, the animal is found in all

internal characters to resemble the dog.

The quadrupedal vivipara instead of arms have forelegs.
4

This is true of all quadrupeds, but such of them as have

20 toes have, practically speaking, organs analogous to hands
;

at all events, they use these fore-limbs for many purposes

as hands. And they have the limbs on the left-hand side

less distinct from those on the right than man. 5

1 The main subject of this Book is to define the great genera of

sanguineous animals, the viviparous and oviparous quadrupeds, the

birds and fishes, though many instances of specific diversity are

introduced parenthetically. In the opening sentences, which must
be read together with those of Book I, brevity leads to a certain

appearance of confusion : we are reminded that a generic difference

between two animals carries with it generic difference between certain

parts as well as specific differences between many others
;
but it now

goes without saying that in animals which are specifically identical

the parts are also specifically identical, and that in animals which are

akin generically but diverse specifically the parts also are generically
alike but arc more or less specifically diverse.

2 II.A.i. i. 486
b

19, &c.
3 1\A. iv. 10. 686a 21

; Ael. iv. 34; cf. Wiegmann, Obs. crit., p. 3.
4 A. and \V. cj. (avr\ fie xftpwi/ nodas).
6
Wiegmann, Pice., and Dittm. bracket this sentence, which is at
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The fore-limbs then serve more or less the purpose of

hands in quadrupeds, with the exception of the elephant.
This latter animal has its toes somewhat indistinctly defined,

1

and its front legs are much bigger than its hinder ones
;

it

is five-toed, and has short ankles to its hind feet. But it 25

has a nose such in properties and such in size as to allow

of its using the same for a hand. 2 For it eats and drinks

by lifting up its food with the aid of this organ into its

mouth, and with the same organ it lifts up articles 3 to the

driver on its back
;
with this organ it can pluck up trees by

the roots, and when walking through water it spouts the

water up by means of it
;

4 and this organ is capable of 30

being crooked or coiled at the tip, but not of flexing like

a joint, for it is composed of gristle.

Of all animals man alone can learn to make equal use of

both hands. 5

All animals have a part analogous to the chest in man,

best parenthetical ;
A. and W., substituting omffdia for dpiorepa, are

in obvious error. Cf. de Inc. 4. 7o6
a 18 aTroXeXi^em e^ouai ra dpiarfpa

rS)V &&amp;gt;a)i/ /zaXtora (ivdpcoTroi 8ia TO Kara
&amp;lt;J)v(nv *X*lv /^A lOTa T&amp;gt;V &amp;lt;oa&amp;gt;v

&amp;lt;f)v(Ti
de

/3eXrtoi&amp;gt;
r TO 8eibv rou dpUTTfpov Kal Ke^copicr^ei/ot/, Sio Kai ra

depict ev Tols az/$pa)7roiS /zaXtcrra Se^ia e&Tiv. Sicopicrp.ez a)! Se TWV df^iwv

v\ay&amp;lt;t)$
ra dpicrrepa d/ai&amp;gt;f?rdrepa eWt, Kai anoXeXv/jLeva p,dXiOTa ev TOVTOIS :

cf. Plin. x. 105. While aTroXeXu/xeVa is difficult to translate, the meaning
clearly is that the left side is less dependent on, less inferior to, less

contrasted with, the right in quadrupeds than in mankind. The chief

contrast, according to A., is that the right side is K.LVOVV, the left KIVOV-

Hfvov (de Inc, 4. 7c&amp;gt;5

b
30 ; cf. H. A. ii. I. 498

b
7) ;

and in the above-quoted
passage we are told that, as man represents Nature s design better

than the brutes, so it is man that exhibits most clearly this particular
differentiation. The idea may have arisen from the fact that man is

accustomed to carry a burden on his left shoulder (cf. de Inc. 4. 7o6
a

2),

while an animal bears it evenly on its back. But over and above this,
the statement is part of the general superstitious belief as to the

inferiority of the left side a tenet of the Pythagoreans (cf. de Caelo,
ii. 2. 284

b
6, fr. 195. I5i3

a
15). The right-hand side of the body is

said to be warmer than the left, especially in man (G. A. iv. I. 76$
b

I
;

cf. P. A. ii. 2. 648* 12), and its organs, except the eye and ear, stronger
(Probl. xxxi. 1 8. 95 9

a
20) ;

males are said by Anaxagoras and others to

be conceived on the right side, females on the left (G. A. iv. I.

?63
b

33), &c. Cf. also P. A. iv. 8. 684
a
28, &c.

1 H. A. iii. 9. 5i7
a
32.

2 P. A. ii. 16. 6s8
b

33, iv. 12. 692
b
17; Plin. viii. 10, xi. 105; Opp.

Cyn. ii. 524.
3 Dittm. CJ. -nav ope-yei.

4 See also H.A. ix. 46. 63o
b

28; cf. P. A. iii. 6. 669
a 8 ra am-

5 Eth. Nic. v. 10. H34b
34; Magn. Mor. i. 34. H94b

34; Pol. ii.

12. I274
b

13.
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but not similar to his
;
for the chest in man is broad, but

that of all other animals is narrow. 1 Moreover, no other

animal but man has breasts in front;
2 the elephant,

498
a
certainly, has two breasts, not however in the chest, but

near it.

Moreover, also, animals have the flexions of their fore

and hind limbs in directions opposite to one another, and in

directions the reverse of those observed in the arms and

legs of man
;

with the exception of the elephant.
3 In

5 other words, with the viviparous quadrupeds the front

legs bend forwards and the hind ones backwards, and the

concavities 4 of the two pairs of limbs thus face one

another.

The elephant does not sleep standing, as some were wont

to assert, but it bends its legs and settles down
; only that

10 in consequence of its weight it cannot bend its legs on both

sides simultaneously, but falls into a recumbent position on

one side or the other, and in this position it goes to sleep/
1

And it bends its hind legs just as a man bends his legs.
6

In the case of the ovipara, as the crocodile and the lizard

15 and the like, both pairs of legs, fore and hind, bend forwards,

with a slight swerve to one side.7 The flexion is similar in

the case of the multipeds ; only that the legs in between

the extreme ends always move in a manner intermediate

between that of those in front and those behind, and

accordingly bend sideways rather than backwards or

forwards.8 But man bends his arms and his legs towards

20 the same point, and therefore in opposite ways : that is to

1 P. A. iv. 10. 688 a
13.

a

Infra, 5oo
a

13 ;
P. A. iv. 10. 68S a

13 ;
Ael. iv. 31.3 de Inc. 9. 709

a
10; 12. 7i2

a n.
Some MSS. have KwX for Kol\a. &amp;lt;

Plin. xi. 101.
Cf. P. A. iv. 10. 68;

b
25 ;

de Inc. 13. 712* 11. A. is thinking of the
elbow and knee in the elephant, as also in man : but of the wrist and
ankle (knee and hock) of such an animal as the horse.

This is at variance with fact, and with the statements in the de
Incessu (e.g. 13. 712* 9) that no quadruped flexes its fore and hind
nbs m the same direction : hence Wiegmann and Piccolos insert *is

TovTri&amp;lt;r6ev after ra irpotrdia. According to the de Inc. 15. 7i3
a 18 itmna

irXotov 7ro&amp;lt;nrvKdra T o-Xr *ytov 7rpo&amp;lt;nrvKdra T o-^Xr; ixfi Ka \ . . . Ka^rei ets TO TrXayioz
cf. also Plin. xi. 102 sunt autem crura his obliqua, humani pollicismodo .

*
Plin. xi. 35 (29).
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say, he bends his arms backwards, with just a slight

inclination inwards,
1 and his legs frontwards. No animal

bends both its fore-limbs and hind-limbs backwards ;

but in the case of all animals the flexion of the shoulders

is in the opposite direction to that of the elbows or

the joints of the forelegs, and the flexure in the hips 25

to that of the knees of the hind-legs :

2 so that since man
differs from other animals in flexion, those animals that

possess such parts as these move them contrariwise to

man. 3

Birds have the flexions of their limbs like those of

the quadrupeds ; for, although bipeds, they bend their legs

backwards, and instead of arms or front legs have wings 30

which bend frontwards. 4

The seal is a kind of imperfect or crippled quadruped ;

5

for just behind the shoulder-blade its front feet are placed,

resembling hands, like the front paws of the bear
;
for they

are furnished with five toes, and each of the toes has three 4Q8
b

flexions and a nail of inconsiderable size. The hind feet

are also furnished with five toes
;

in their flexions and nails

they resemble the front feet, and in shape they resemble

a fish s tail.

The movements of animals, quadruped and multiped, are 5

crosswise, or in diagonals, and their equilibrium in standing

posture is maintained crosswise
;
and it is always the limb

on the right-hand side that is the first to move. 6 The lion,

however, and the two species of camel, both the Bactrian

1 A. and W. cj. (KCU
2

Reading&quot; (TJ?) TU&amp;gt;V oniadev yovdrav. Dittm. reads Kal To&amp;gt;v

\rfj TWV} yovdrcov (KctfjiTrrjy.
3 The conclusion is weak, the translation doubtful, and the text in

all probability at fault. Dittm. reads ra ravr e^oi/r eVai/nW, and
MSS. have ot TO. rotaiV e^o^rey, ol rotaCr e%., ol ravr c%. I suspect
something like cooV orei 6 aV0/3co7ro? eVaXXa evavriws Ku/iTrrei, /cai ot

eVaimcos
1

(reading eVaXX for rols aXXoj?, and TerpctTrodes for
i- e - m*n moves his two limbs in opposite directions,

and quadrupeds likewise, but in directions contrary to man.
4 P. A. iv. 12. 693

b
3 ;

de Inc. 12. 71 i
a

16, 13. 7i2
a 22.

5 H.A. i. i. 487 23 ;
P. A. ii. 2. 657

a
22, iv. 13. 697 4; de Inc. 19.

7Hb 12.

de Inc. 14. 7I2
a
25 /Ltera ro detbv ru&amp;gt;v ffjiTrpoa-Qfv TO apivrepbv rwv

onio-Oev Kivovviv, eira ro dpicrrepov rcoi/ efjurpoo-dev, //era 8e TOVTO TO deibv
TtoV OTTLCrOev.
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of kinc, but meagre and small in proportion to its bulk. 1

It is clovcn-footcd, and has not got teeth in both jaws;
2

and it is cloven-footed in the following way: at the back

there is a slight cleft extending as far up as the second

25 joint of the toes
;
and in front there are small hooves on

the tip of the first joint of the toes ;

3 and a sort of web

passes across the cleft, as in geese. The foot is fleshy under

neath, like that of the bear
;
so that, when the animal goes to

30 war, they protect its feet, when they get sore, with sandals.
4

The legs of all quadrupeds are bony, sinewy, and flesh-

less
;
and in point of fact such is the case with all animals

499
b
that are furnished with feet, with the exception of man. 5

They are also unfurnished with buttocks
;
and this last

point is plain in an especial degree in birds. It is the

reverse with man
;

for there is scarcely any part of the

body in which man is so fleshy as in the buttock, the thigh,

5 and the calf
;

; for the part of the leg called gastrocnemia
or

*
calf is fleshy.

7

Of blooded and viviparous quadrupeds some have the foot

cloven into many parts, as is the case with the hands and

feet of man (for some animals, by the way, are many-toecl,

as the lion, the dog, and the pard) ;
others have feet cloven

in twain, and instead of nails have hooves, as the sheep, the

10 goat, the deer, and the hippopotamus ;

8 others are uncloven

of foot
; such for instance as the solid-hooved animals, the

;
the latter would seem to be meaningless here (cf. Hippocr.

Art. 806). With the general statement cf. Herod, iii. 103 KdprjXos cv

rolcri onicrdioiai (TKeAecri e^ei Tecraepas p.r]povs Kcii yovvara reV(repa I cf. also

Ael. x. 3.
1

Plin. xi. 105.
2

(ipffruftov and its converse always refer only to the front or incisor

teeth. The camel has three lower incisors on each side and one upper
one, which is large and tusk-like, resembling a canine. Cf. P. A. iii.

14. 674&quot; 32.
3

1 have followed, not without hesitation, A. and W. s conjectural
restoration TO 8 tfjLwpoarOcv e ^ei pi/tpa ovv^ia rrjs Trpoorrjs Ka/xTrr/r ran/

wv eV aKpornrw, in place of the common TO
ep.7rpo&amp;lt;rdfv eVxiarai

[flClKpaV, Dittm.] 0(TOV a^pt Ttjs 7Tpd)TJJ$- Ka^TTrfS TtoV d(l&amp;lt;TV\Q)V fV
V

Kp&amp;lt;u 6e, Dittm.].
are perhaps rather boots than sandals

;
cf. Hesych.

curcXey vTruSq/ia dypoiKiKov ;
cf. Xen. An. iv. 5. 14; Plin.

xi. 106.
6

Plin. xi. 105.
6 p A iv&amp;gt; Ia 686b

7&amp;lt;

7
Pice, would delete

o-&amp;lt;ipKax$a?.

8 The hippopotamus has four toes.



BOOK II. I 499
b

horse and the mule. Swine are either cloven-footed or

uncloven -footed ;
for there are in Illyria and in Paeonia

and elsewhere solid-hooved swine. 1 The cloven-footed

animals have two clefts behind
;

2
in the solid-hooved this

part is continuous and undivided.

Furthermore, of animals some are horned, and some are 15

not so. The great majority of the horned animals are

cloven-footed, as the ox, the stag, the goat ;
and a solid-

hooved animal with a pair of horns has never yet been met

with. But a few animals are known to be single-horned

and single-hooved, as the Indian ass
;

3 and one, to wit the

oryx,
4

is single-horned and cloven-hooved.

Of all solid-hooved animals the Indian ass alone has an 20

astragalus or huckle-bone
;

for the pig, as was said above,

is either solid-hooved or cloven-footed, and consequently
has no well-formed huckle-bone. 5 Of the cloven-footed

many are provided with a huckle-bone. Of the many-
fingered or many-toed, no single one has been observed to

have a huckle-bone/ none of the others any more than

man. The lynx, however, has something like a hemi-

astragal, and the lion something resembling the sculptor s 25

labyrinth .

8 All the animals that have a huckle-bone

1 G.A. iv. 6. 774
b
21; Ps. Arist. de Mirab. 68. 835

a
35 ; Antig. Car.

66 (72) ; Plin. ii. 106, xi. 44 ;
Ael. v. 27 alyas l\\vpidas 077X77^ OKOUOO exfiv,

aXA ou xi^*)v On the solid-hooved swine cf. Alb. M. ii. p. 100; Linn.

Syst. Nat. 1740, p. 49, Amoen. Acad. v. p. 461 ; Bateson s Variation,

1894, p. 387, &c.
2 Schn. and Cam., following Gaza, read eprrpoo-Oev KOI oma-dev. But

the reference here is clearly to the two little hooflets, or lateral toes,
at the back of the foot.

3 Doubtless the rhinoceros
;

this animal has three toes, indistinctly

separate. On the rhinoceros cf. P. A. iii. 2. 663
a
23 ;

Ael. iv. 52 ;

Ctes. ap. Phot. BibL Ixxiv. p. 153.
4 Cf. P. A. iii. 2. 663* 23. Probably Oryx (Antilope) leucoryx of

N. Africa, or O.beisa of Abyssinia, as represented on Egyptian frescos.

Cf. Plin. viii. (53) 214, and ii. (40) 107.
5

Plin. xi. 1 06. C P.A. iv. 10. 690* 21.
7 A. means, of course, a huckle-bone suitable for playing with,

and probably only then recognized it as a huckle-bone 5

.

8 7r\aTTiv or 77ept7rATraz&amp;gt; is frequent in A. in the sense of moulding
or modelling ;

and I think Schneider (iv. p. 298) is near the mark in

suggesting Fortasse TrXarrouo-i verbum referendum ad artifices, qui in

columnarum lapidearum capitulis cochlearum figuras incudebant et

fingebant . I am inclined to suspect that ^/Luacrr/myaXtoi/ and \(ifivpiv6u8r)
refer to varieties of the architectural astragal. Pliny translates Aa/3u/ji/-

&quot;

7, tortuositisj and the lion s astragalus has actually a spiral twist.
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have it in the hinder legs. They have also the bone placed

straight up in the joint ;
the upper part, outside

;
the lower

part, inside; the sides called Coa 1 turned towards one

another, the sides called Chia l
outside, and the keraiae or

30 horns on the top. This, then, is the position of the

huckle-bone in the case of all animals provided with the

part.

Some animals are, at one and the same time, furnished

with a mane and furnished also with a pair of horns bent

5OO
a

in towards one another, as is the bison (or aurochs),
2 which

is found in Paeonia and Maedica. 3 But all animals that

are horned are quadrupedal, except in cases where a

creature is said metaphorically, or by a figure of speech,

to have horns
; just as the Egyptians describe the serpents

4

found in the neighbourhood of Thebes, while in point of

5 fact the creatures have merely protuberances on the head

sufficiently large to suggest such an epithet.

Of horned animals the deer alone has a horn, or antler,

hard and solid throughout.
5 The horns of other animals

are hollow for a certain distance, and solid towards the

extremity. The hollow part is derived from the skin,
6 but

the core round which 7 this is wrapped the hard part is

derived from the bones
;

as is the case with the horns of

10 oxen. The deer is the only animal that sheds its horns,

and it does so annually, after reaching the age of two years,
and again renews them. All other animals retain their

horns permanently, unless the horns be damaged by
accident.

Again, with regard to the breasts and the generative

organs, animals differ widely from one another and from

15 man. For instance, the breasts of some animals are

situated in front, either in the chest or near to it, and there

So Scaliger; codd. KwXa, tor^ia. KMOV counted six. xLOV * or the dog,
one (Hesych. Poll.), cf. dc Caelo ii. 12. 292* 29 pvptW aarp. xiW /3aXe7i/

a^xavov. We learn from Theophrastus, Lucian, and others, that the
huckle-bones of the gazelle were especially prized.* If.A. ix. 45. 630* 18; P.A. iii. 2. 663* 13; Bison jubatus, Plin.

In North Macedonia. Still surviving in the Caucasus and in
Lithuania.

4 Cerastes aegyptiacus. Cf. Herod, ii. 74.* J\A. iii. 2. 663* 12
;

cf. H.A. ix. 5. 611* 13.
Ji.A.m. 9. 517*21. ? j om&amp;gt; Bekk&amp;gt;
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are in such cases two breasts and two teats, as is the case

with man and the elephant,
1 as previously stated.

2 For

the elephant has two breasts in the region of the axillae
;

and the female elephant has two breasts insignificant in

size and in no way proportionate to the bulk of the entire 20

frame, in fact, so insignificant as to be invisible in a side

ways view
;
the males also have breasts, like the females,

exceedingly small. The she-bear has four breasts. Some
animals have two breasts, but situated near the thighs, and

teats, likewise two in number, as the sheep ;
others have

four teats, as the cow. Some have breasts neither in the 25

chest nor at the thighs, but in the belly, as the dog and

pig ;
and they have a considerable number of breasts or

dugs, but not all of equal size. Thus the she-pard has four

dugs in the belly, the lioness two, and others more. The

she-camel, also, has two dugs and four teats, like the cow. 3

Of solid-hooved animals the males have no dugs, excepting
in the case of males that take after the mother, which

phenomenon is observable in horses. 3

Of male animals the genitals
4 of some are external, as is

the case with man, the horse, and most other creatures
;

some are internal, as with the dolphin. With those that 5Oo
b

have the organ externally placed, the organ in some cases

is situated in front, as in the cases already mentioned, and

of these some have the organ detached, both penis and

testicles, as man
;
others have penis and testicles closely

attached to the belly, some more closely, some less
;

for 5

this organ is not detached in the wild boar nor in the

horse.

The penis of the elephant resembles that of the horse
;

compared with the size of the animal it is disproportionately
small

;
the testicles are not visible, but are concealed inside

in the vicinity of the kidneys ;
and for this reason the male

speedily gives over in the act of intercourse. 5 The genitals of TO

1 Also the Libyan goats, Arist. ap. Ael. xvi. 33.
2

Supra, 497
b
35 ;

cf. P. A. iv. 10. 688a 18
; Plin. xi. 95.

3 P. A. iv. 10. 688 b
33 ; Galen, de usu Part. iii. 607 K.

4
Cf. Plin. x. 83, xi. 109, no.

5 Here the MSS. and Aid. have KCU ra /zeV dTroXfXv/xeVou? e^a TOVS opxtu
coaTrep MTTTOff, ra ovK aTToXeXvpfvovs oooTrep Karrpos, which words (at
excepted) Didot transfers to 5oo

b
2, after K&amp;lt;U TOVTCW : A. and W. omit.



5oo
h HISTORIA ANIMALIUM

the female are situated where the udder is in sheep ;
when

she is in heat, she draws the organ back and exposes it

externally, to facilitate the act of intercourse for the male
;

and the organ opens out to a considerable extent.

With most animals the genitals have the position above

15 assigned; but some animals discharge their urine back

wards/ as the lynx, the lion, the camel, and the hare.

Male animals differ from one another, as has been said, in

this particular, but all female animals are retromingent :

even the female elephant like other animals, though she

has 2 the privy part below the thighs.

20 In the male organ itself there is a great diversity. For

in some cases the organ is composed of flesh and gristle,
3

as in man
;

in such cases, the fleshy part does not become

inflated,
4 but the gristly part is subject to enlargement. In

other cases, the organ is composed of fibrous tissue, as with

the camel and the deer
;
in other cases it is bony,

5 as with

the fox, the wolf, the marten, and the weasel
;

for this organ

25 in the weasel has a bone.

When man has arrived at maturity, his upper part is

smaller than the lower one,
1 but with all other blooded

animals the reverse holds good. By the upper part we
mean all extending from the head down to the parts used

for excretion of residuum, and by the lower part all else.

30 With animals that have feet the hind legs are to be rated

as the lower part in our comparison of magnitudes, and

with animals devoid of feet, the tail,
7 and the like.

When animals arrive at maturity, their properties are as

above stated
;
but they differ greatly from one another in

their growth towards maturity. For instance, man, when

young, has his upper part larger than the lower, but in

5oi
a course of growth he comes to reverse this condition

;
and it

is owing to this circumstance that an exceptional instance,

1
Cf. P. A. iv. 10. 689

a
31.

2
Reading with A. and W. txw, or with Schn. KmVep tx&amp;lt;v.

Pice,

stigmatizes the clause. 3 P. A. iv. 10. 689* 29.
4

TTVf vparfc eVn 8(KTiKoi&amp;gt;, P. A. iv. iQ. 689
a

3&amp;lt;D ;
cf. ProbL xxx. i. 953

b
33.

5 H.A. viii. 12.
83_i

b
I

;
Plin. xi. 109.

c P. A. iv. 10. 686b 12.
7

It seems impossible to draw a distinction between Kcpitos and ov

save that K. is never used of a very short tail, like the rump
uropygium of birds

;
cf. Bonitz, s. vocc., Schn. iii. p. 74, &c.
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by the way he does not progress in early life as he does

at maturity, but in infancy creeps on all fours ;
but some

animals, in growth, retain the relative proportion of the

parts, as the dog. Some animals at first have the upper

part smaller and the lower part larger, and in course of

growth the upper part gets to be the larger, as is the case 5

with the bushy-tailed animals such as the horse
;
for in

their case there is never, subsequently to birth, any increase

in the part extending from the hoof to the haunch.1

Again, in respect to the teeth,
2 animals differ greatly

both from one another and from man. All animals that

are quadrupedal, blooded, and viviparous, are furnished 10

with teeth
; but, to begin with, some are double-toothed

(or fully furnished with teeth in both jaws), and some are

not. For instance, horned quadrupeds are not double-

toothed
;
for they have not got the front teeth in the upper

jaw ;
and some hornless animals, also, are not double-

toothed, as the camel. Some animals have tusks, like the 15

boar,
3 and some have not. Further, some animals are saw-

toothed, such as the lion, the pard, and the dog ;
and some

have teeth that do not interlock but have flat opposing

crowns, as the horse and the ox
;
and by saw-toothed we

mean such animals as interlock the sharp-pointed teeth in

one jaw between the sharp-pointed ones in the other. No
animal is there that possesses both tusks and horns, nor

yet do either of these structures exist in any animal pos-
20

sessed of saw-teeth .

4 The front teeth are usually sharp,

and the back ones blunt. The seal is saw-toothed through

out,
3 inasmuch as he is a sort of link with the class of fishes ;

for fishes are almost all saw-toothed.

No animal of these genera is provided with double rows of

teeth. There is, however, an animal of the sort, if we are to

believe Ctesias. He assures us that the Indian wild beast 2 5

called the * martichoras G has a triple row of teeth in both

1 Xen. Eg. i. 16
;
Plin. xi. 108. 2 P. A. iii. I

;
G.A. v. 8.

3 H.A. iv. ii. 538
b ii

;
Plin. xi. 61.

4 P. A. iii. I. 66l b
23 8ia TO p.r]8V fJLdrrjv iroielv rrjv (pixriv f*r)$

TTepiepyov.
6 P.A.iv. 13.697^6.
8 O. Pers. martijaqdra, lit.

(

manslayer ,
the tiger. Cf. Ctes. Ind. ap.
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upper and lower jaw ;
that it is as big as a lion and

equally hairy, and that its feet resemble those of the lion
;

that it resembles man in its face and ears ;
that its eyes

30 are blue, and its colour vermilion ;
that its tail is like that

of the land-scorpion ;
that it has a sting in the tail, and has

the faculty of shooting off arrow-wise l the spines that are

attached to the tail
;
that the sound of its voice is a some

thing between the sound of a pan-pipe and that of a trumpet ;

that it can run as swiftly
2 as a deer, and that it is savage

5oi
b and a man-eater. 3

Man sheds his teeth, and so clo other animals, as the

horse, the mule, and the ass. And man sheds his front

teeth
;
but there is no instance of an animal that sheds its

molars. 4 The pig sheds none of its teeth at all.

5 With regard to dogs some doubts are entertained, as 2
some contend that they shed no teeth whatever, and others

that they shed the canines, but those alone
;

5 the fact being,
that they do shed their teeth like man, but that the cir

cumstance escapes observation, owing to the fact that they
never shed them until equivalent teeth have grown within

the gums to take the place of the shed ones. We shall

be justified in supposing that the case is similar with wild
10 beasts in general ;

for they are said to shed their canines

only. Dogs can be distinguished from one another, the

young from the old, by their teeth
;
for the teeth in young

dogs are white and sharp-pointed ;
in old dogs, black and

blunt.

In this particular, the horse differs entirely from animals
3

5 in general : for, generally speaking, as animals grow older

Phot. Kibl. p. 67; Ael. iv. 21; Pausan. ix. 21. 4; Plin. viii. (21) 30;
I nilostr. v. Ap. m. 45 ;

c f. Otto Keller, Thiere des Altertums, p. 139.
I he root of tiger is said to signify sharp ,

swift
,
or an

row
;
cf. \ arro, L. L. v. 100 Vocabulum e lingua Armenia ;

nam ibi
et sagitta et quod yehementissimum flurnen dicitur Tigris .

^

Animal velocitatis tremendae, Plin. viii. 66.

4 GAvB
b
88^^ pa

-
ssage ( 5 ia 2 5~

b
J ) as an interpolation.

5 As the lion also is said to do: //.A vi. 31. 579^43 ;
G. A. 788

b
17 ;
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their teeth get blacker, but the horse s teeth grow whiter

with age.

The so-called canines come in between the sharp teeth

and the broad or blunt ones, partaking of the form of

both kinds ;
for they are broad at the base and sharp at

the tip.

Males have more teeth than females in the case of men, 20

sheep, goats, and swine
;
in the case of other animals observa

tions have not yet been made : but the more teeth they
have the more long-lived are they, as a rule, while those are

short-lived in proportion that have teeth fewer in number

and thinly set.
1

4 The last teeth to come in man are molars called wisdom-

teeth
,

2 which come at the age of twenty years, in the case 25

of both sexes. 3 Cases have been known in women upwards
of eighty years old where at the very close of life the

wisdom-teeth have come up, causing great pain in their

coming ;
and cases have been known of the like phenomenon

in men too. This happens, when it does happen, in the

case of people where the wisdom-teeth have not come up
in early years.

5 The elephant has four teeth on either side, by which it 30

munches its food, grinding it like so much barley-meal, and,

quite apart from these, it has its great teeth, or tusks, two

in number.4 In the male these tusks are comparatively

large and curved upwards ;
in the female, they are com

paratively small and point in the opposite direction
;
that 502**

is, they look downwards towards the ground. The elephant
is furnished with teeth at birth, but the tusks are not then

visible.

6 The tongue of the elephant
5

is exceedingly small, and

situated far back in the mouth, so that it is difficult to get
a sight of it.

1
Plin. xi. 114.

-

Hippocr. o-oo^poi/ioT^pe?.
3

Plin. xi. 63.
4

Plin. xi. 62 ; Ael. xiv. 5. Plin. xi. 65 ;
Ael. iv. 31.

6
Plin. 1. c. lata elephanto praecipue ,

where Camper (Descr. p. 47)

suspects alta s. latens.

E a
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5 Furthermore, animals differ from one another in the 7

relative size of their mouths. In some animals the mouth

opens wide, as is the case with the dog, the lion, and with all

the saw-toothed animals ;
other animals have small mouths,

as man ;
and others have mouths of medium capacity, as

the pig and his congeners.

[The Egyptian hippopotamus
l has a mane like a horse,

jo is cloven-footed like an ox, and is snub-nosed. It has

a huckle-bone like cloven-footed animals, and tusks just

visible
;

it has the tail of a pig, the neigh of a horse,
2 and

the dimensions of an ass. The hide is so thick that spears

are made out of it. In its internal organs it resembles the

15 horse and the ass.]

Some animals share the properties of man and the 8

quadrupeds, as the ape, the monkey, and the baboon. The

monkey is a tailed ape. The baboon y resembles the ape
20 in form, only that it is bigger and stronger, more like a dog

in face, and is more savage in its habits, and its teeth are

more dog-like and more powerful.

Apes are hairy on the back in keeping with their

quadrupedal nature, and hairy on the belly in keeping with

their human form for, as was said above, this characteristic

25 is reversed in man and the quadruped
4 -

only that the hair

is coarse, so 5 that the ape is thickly coated both on the

belly and on the back. Its face resembles that of man in

many respects ;
in other words, it has similar nostrils and

30 ears, and teeth like those of man, both front teeth and

molars. Further, whereas quadrupeds in general are not

furnished with lashes on one of the two eyelids, this creature

has them on both, only very thinly set, especially the under
ones

;
in fact they are very insignificant indeed. And we

1 Herod, ii. 71 ;
Plin. viii. (25) 39, xi. (39) 113; Ael. v. 53. This

description follows that of Herodotus closely, with slight exceptions,
e. . ovprjv ITTTTOV . . . fj.eya6os ovov Tf (Bovs 6 peyiaros.

Ab Arabibus eius curatoribus percunctatus sum quam vocem
cdere soleret. Unus respondit equinam, alter mulinam. Verum nationi
vafraenihil credens, illius aures paulo gravius vellere coepi ;

sed nullam
vocem elicere potui (!), P. Gellius, ed. Hamburg, 1614, p. 26; cit.

bchneider, Hist. Piscium, 1789, p. 317.
Plin. viii. So. 4 H.A. ii. I. 498* 17 ;

Plin. xi. (44) 100.
J ixm cj. Dittm.
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must bear in mind that all other quadrupeds have no under

eyelash at all.
1

The ape has also in its chest two teats upon poorly

developed breasts. It has also arms like man, only covered

with hair, and it bends these legs like man, with the 5O2
b

convexities of both limbs facing one another. 2 In addition,

it has hands and ringers and nails like man, only that all

these parts are somewhat more beast-like in appearance.

Its feet are exceptional in kind. That is, they are like large 5

hands, and the toes are like fingers, with the middle one

the longest of all, and the under part of the foot is like

a hand except for its length,
3 and stretches out towards the

extremities like the palm of the hand
;
and this palm at

the after end is unusually hard, and in a clumsy obscure

kind of way resembles a heel. The creature uses its feet TO

either as hands or feet, and doubles them up as one doubles

a fist. Its upper-arm and thigh are short in proportion to

the forearm and the shin. It has no projecting navel, but

only a hardness in the ordinary locality of the navel. Its

upper part is much larger than its lower part, as is the case 15

with quadrupeds ;
in fact, the proportion of the former to

the latter is about as five to three. Owing to this circum

stance and to the fact that its feet resemble hands and are

composed in a manner of hand and of foot : of foot in the

heel extremity, of the hand in all else for even the toes

have what is called a palm : for these reasons the animal 20

is oftener to be found on all fours than upright. It has

neither hips, inasmuch as it is a quadruped,
4 nor yet a

tail, inasmuch as it is a biped, except by the way that it

has a tail as small as small can be, just a sort of indication

of a tail. The genitals of the female resemble those of the

female in the human species ;
those of the male are more

like those of a dog than are those of a man.

9 The monkey, as has been observed, is furnished with 25

1 P. A. ii. 14. 658* 15.
2

Cf. supra, I. 498
a
19; Plin. xi. 102.

8 The construction is obscure
;
the best reading seems to be em-

p.rjKf(TTcpov TTJS xfipos-, Dittm.
4 P. A. iv. 10. 689

b
32.
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a tail. In all such creatures the internal organs are found

under dissection to correspond to those of man.

So much then for the properties of the organs of such

animals as bring forth their young into the world alive.
1

Oviparous and blooded quadrupeds and, by the way, 10

no terrestrial
2 blooded animal is oviparous unless it is

30 quadrupedal or is devoid of feet altogether are furnished

with a head, a neck, a back, upper and under parts, the

front legs and hind legs, and the part analogous to the

chest, all as in the case of viviparous quadrupeds, and with

a tail, usually large, in exceptional cases small. And all

these creatures are many-toed, and the several toes are

cloven apart. Furthermore, they all have the ordinary

organs of sensation, including a tongue, with the exception

53a
of the Egyptian crocodile/

This latter animal, by the way, resembles certain fishes.

For, as a general rule, fishes have a prickly tongue,
4 not

free in its movements
; though there are some fishes that

present a smooth undifferentiated surface where the tongue
should be, until you open their mouths 5 wide and make
a close inspection.

Again, oviparous blooded quadrupeds are unprovided

5 with ears, but possess only the passage for hearing ;
neither

have they breasts, nor a copulatory organ, nor external

testicles, but internal ones only ;
neither are they hair-coated,

but are in all cases covered with scaly plates. Moreover.

they are without exception saw-toothed.

River crocodiles have pigs eyes, large teeth and tusks,

10 and strong nails, and an impenetrable skin composed of

1 Schn. tr. quae animal pariunt, paries extiinas ad hunc habent
modum

; and A. and W. in like manner die Beschaffenheit der nach
aussen liegenden Theile der Lebendiggebarenden ;

in both cases

reading, with Aa C a
,
ra els TO CKTOS TWV (COOTOKOVVTCOV /nopin, for TU rcov e&amp;lt;?

2
^fptraioi/, as opposed to

3 Herod, ii. 68; P. A. iv. n. 690^ 20
;
Plin. viii. 37 (25), xi. 65.

* P. A. ii. 17. 66i a
2.

Cod. P. K\ivm&amp;gt;Ti. Cf. P. A. iv. ii. 69o
b
25. Schn. suggests e

K\ivavri\ cf. ibid. ii. 17. 66o
b 22 eav /n?/ TIS TO O-TO/-UI eVucXiV/; /ii) (frai

&amp;lt;}(f)f(TTr)Kos rofTo TO /HO/HOP. Pice, would read TOTTOV, (toare a8r/Xof
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scaly plates. They see but poorly under water, but above

the surface of it with remarkable acuteness. As a rule, they

pass the day-time on land and the night-time in the water
;

for the temperature of the water is at night-time more

genial than that of the open air.

II The chameleon 1 resembles the lizard in the general 15

configuration of its body, but the ribs stretch downwards
and meet together under the belly as is the case with fishes,

and the spine sticks up as with the fish. Its face resembles

that of the baboon.2
Its tail is exceedingly long, terminates

in a sharp point, and is for the most part coiled up, like 20

a strap of leather. It stands higher off the ground than

the lizard, but the flexure of the legs is the same in both

creatures. Each of its feet is divided into two parts, which

bear the same relation to one another that the thumb and

the rest of the hand bear to one another in man. Each of 25

these parts is for a short distance divided after a fashion

into toes
;
on the front feet the inside part is divided into

three and the outside into two, on the hind feet the inside

part into two and the outside into three : it has claws also

on these parts resembling those of birds of prey. Its body 30

is rough all over, like that of the crocodile. Its eyes are

situated in a hollow recess, and are very large and round,

and are enveloped in a skin resembling that which covers

the entire body ;

3 and in the middle a slight aperture is

left for vision, through which the animal sees, for it never

covers up this aperture with the cutaneous envelope. It

keeps twisting its eyes round and shifting its line of vision 503**

in every direction, and thus contrives to get a sight of any

object that it wants to see. The change in its colour 4 takes

place when it is inflated with air
;
it is then black, not unlike

the crocodile, or green like the lizard but black-spotted 5

like the pard. This change of colour takes place over the

1 Plin. viii. 51.
2

xoipo7rt6r)Kos does not occur elsewhere in Aristotle. I suspect the

true reading to be ro&amp;gt; TOV \oipov rriOr/Kov Kcpnov KT\. Cf. Plin. rostrum,
ut in parvo, simillimum suillo . Salmas. cj. ^otpou r) TTI^KOU.

3

Theophr. Fr. p. 189 (Teubn.) ;
Plin. viii. 51, xi. 55.

4

Theophr. 1. c. ; Antig. Mirab. 25 ;
Ael. ii. 14 ; Ovid, Met. xv. 412 ;

Plin. xxviii. 29, c.
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whole body alike, for the eyes and the tail come alike under

its influence. In its movements it is very sluggish, like the

10 tortoise. It assumes a greenish hue in dying, and retains

this hue after death. It resembles the lizard in the position

of the oesophagus and the windpipe. It has no flesh any

where except a few scraps of flesh on the head and on the

jaws and near to the root of the tail. It has blood only

15 round about the heart, the eyes, the region above the heart,

and in all the veins extending from these parts ;
and in all

these there is but little blood after all.
1 The brain is

situated a little above the eyes, but connected with them.

When the outer skin is drawn aside from off the eye,

20 a something is found surrounding the eye, that gleams

through like a thin ring of copper.
2 Membranes 3 extend

wcllnigh over its entire frame, numerous and strong, and

surpassing in respect of number and relative strength those

found in any other animal. After being cut open along its

entire length it continues to breathe for a considerable

time
;

4 a very slight motion goes on in the region of the

25 heart, and, while contraction is especially manifested in the

neighbourhood of the ribs, a similar motion is more or less

discernible over the whole body. It has no spleen visible.

It hibernates, like the lizard.

Birds 5 also in some parts resemble the above-mentioned 12

30 animals
;
that is to say, they have in all cases a head, a

neck, a back, a belly, and what is analogous to the chest.

The bird is remarkable among animals as having two feet,

like man
; only, by the way, it bends them backwards as

quadrupeds bend their hind legs, as was noticed previously .

fi

It has neither hands nor front feet, but wings an excep
tional structure as compared with other animals. Its

1 P. A. iv. II. 692* 22 TOVTOV aiTiov TO ?]6o? TOV &amp;lt;aou TO Tijs ^svxijs

7ro\i&amp;gt;nop&amp;lt;j)ov yap -yiWrai oia TOV (o/3oi/, o 8e &amp;lt;o/3o? Kara^y^is 81 oXiyat/io-
TrjTii eon Kal fvdfiav dfpfjioTrjTos.

Valentin, Theatr. Anatom., 1720, p. 196 pupilla quasi parvo aureo
circulo circumdata . Cf. Theoph. fr. p. 189 (Teubn.). See also A. and
W. s note.

3 For vpsvfs, Karsch cj. TrXei /noves : audacius, etsi natura rei com-
mendatur, Dittm.

Schn. reads . . .
xp&amp;gt;vov to-xi^co?, flpaxdas en Kivrja

Cf. P. A. iv. 12. &amp;lt; !

Supra, i. 498
a 28.
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haunch-bone is long, like a thigh, and is attached to the body 504**

as far as the middle of the belly ;

l so like to a thigh is it

that when viewed separately it looks like a real one, while

the real thigh is a separate structure betwixt it
2 and the

shin. Of all birds those that have crooked talons have the

biggest thighs and the strongest breasts. All birds are

furnished with many claws,
3 and all have the toes separated 5

more or less asunder
;
that is to say, in the greater part

the toes are clearly distinct from one another, for even

the swimming birds, although they are web-footed, have

still their claws fully articulated and distinctly differentiated

from one another. Birds that fly high in air are in all cases

four-toed : that is, the greater part have three toes in front 10

and one behind in place of a heel
;
some few have two in

front and two behind, as the wryneck.
This latter bird is somewhat bigger than the chaffinch,

and is mottled in appearance. It is peculiar in the arrange
ment of its toes,

4 and resembles the snake in the structure of

its tongue ;
for the creature can protrude its tongue to the

extent of four finger-breadths, and then draw it back again. 15

Moreover, it can twist its head backwards while keeping
all the rest of its body still, like the serpent. It has big

claws, somewhat resembling those of the woodpecker.
5

Its

note is a shrill chirp.
6

Birds are furnished with a mouth, but with an exceptional

one, for they have neither lips nor teeth, but a beak. 20

Neither have they ears nor a nose, but only passages for

the sensations connected with these organs : that for the

nostrils in the beak, and that for hearing in the head.

Like all other animals they all have two eyes, and these

are devoid of lashes. The heavy-bodied (or gallinaceous)
1 de Inc. ii. 7io

b 21.

A. and W. cj. p-expi T/}? KVTJUTJS. A. errs, through mistaking the

long metatarsus for the leg or shin, and so, in turn, the tibia for the

thigh and the femur for the haunch-bone. The error is corrected by
Fridericus II, de Arte i&amp;gt;enandi, p. 44, cit. Schn. iv. p. 304.

3
Plin. xi. 107.

4 8vo poi/ov e^ei TOVS OTTiadev /on 8vo TOVS eWpocr$ei&amp;gt;. P. A. iv. 12.

695
a

23.

Restoring, as Schn. suggests, Ke\e5&amp;gt;v s. KoXi&v for KO\OII&amp;gt;. Cf. ix.

.

Ael. vi. 19 K* TOf TT\uyiov av\ov
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25 birds close the eye by means of the lower lid, and all birds

blink by means of a skin extending over the eye from the

inner corner; the owl and its congeners also close the eye

by means of the upper lid.
1 The same phenomenon is

observable in the animals that are protected by horny scutes,

as in the lizard and its congeners ;
for they all without

exception close the eye with the lower lid, but they do not

blink like birds.2

30 Further, birds have neither scutes nor hair, but feathers
;

n

and the feathers are invariably furnished with quills.

They have no tail, but a rump
4 with tail-feathers, short

in such as are long-legged and web-footed, large in

others. These latter kinds of birds fly with their feet

tucked up close to the belly ; but the small-rumped
or short-tailed birds fly with their legs stretched out at

full length. All are furnished with a tongue, but the

organ is variable, being long in some birds and broad in

others. Certain species of birds above all other animals,

and next after man, possess the faculty of uttering articulate

sounds ;
and this faculty is chiefly developed in broad -

tongued birds.
5 No oviparous creature has an epiglottis

;

over the windpipe, but these animals so manage the open-
5 ing and shutting of the windpipe as not to allow any solid

substance to get down into the lung.

Some species of birds are furnished additionally with

spurs, but no bird with crooked talons is found so provided.
The birds with talons are among those that fly well, but

those that have spurs are among the heavy-bodied.
10 Again, some birds have a crest. As a general rule the

crest sticks up, and is composed of feathers only ;
but the

crest of the barn-door cock is exceptional in kind, for,

whereas it is not just exactly flesh, at the same time it is

not easy to say what else it is.

1 J\ A. ii. 13. 657* 28
;

Plin. xi. 57.
P. A. iv. ii. 69i

a 20. 3 G.A. v. 3. 782* 17.
It seems plain that ovpotrvyiov means here not the rump only, but

the whole tail of the bird: cf. P. A. iv. 13. 697
h ii ovfcv 8 e Ya

(iiipoTTvyiov p; (rxi&rrTfpnv (K TOIOVTOV a nrfov ivfrai TO ovOTrviov.yap nrfpov yvfrai TO ovpOTrvyi
r;

fie KfpKas K&amp;lt;U t /nroSioj &v TJV V7rapxv(ra fv rols KTe
5

//. A. viii. 12. 597 26
;
P. A. ii. 17. 66oa 23.c P. A. iii. 3. 664 22; Plin. xi. 66.
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13 Of water animals the genus of fishes constitutes a single

group apart from the rest, and including many diverse

forms. 1

In the first place, the fish has a head, a back, a belly, in 15

the neighbourhood of which last are placed the stomach

and viscera
;
and behind it has a tail of continuous, un

divided shape, but not, by the way, in all cases alike. No
fish has a neck, or any limb, or testicles

2
at all, within or

without, or breasts. But, by the way, this absence of breasts

may be predicated of all non-viviparous animals
;
and in 20

point of fact viviparous animals are not in all cases provided

with the organ, excepting such as are directly viviparous

without being first oviparous. Thus the dolphin is directly

viviparous, and accordingly we find it furnished with two

breasts,
3 not situated high up, but in the neighbourhood of

the genitals. And this creature is not provided, like

quadrupeds, with visible teats, but has two vents, one on

each flank, from which the milk flows
;
and its young have 25

to follow after it to get suckled, and this phenomenon has

been actually witnessed.

Fishes, then, as has been observed, have no breasts and

no passage for the genitals visible externally. But they
have an exceptional organ in the gills, whereby, after

taking the water in by the mouth, they discharge it again ;

and in the fins, of which the greater part have four, and the 3

lanky ones two, as, for instance, the eel, and these two

situated near to the gills.
4 In like manner the grey mullet

as, for instance, the mullet found in the lake at Siphae
5 -

have only two fins
;
and the same is the case with the fish

called Ribbon-fish. (; Some of the lanky fishes have no fins

1

Idea, frequent in A. of a logical species, is not used of the species
of animals or plants. It may here mean the sensible species, and thus
be all but identical with

p.op&amp;lt;f&amp;gt;ri,
cf. Schn. piscium genus solum ab aliis

multarum ambitu formarum distinctum est .

2 Cf.ff.A. v. 5. 540*28, &c.
3 H.A. iii. 20. 52i

b
23 ;

Plin. xi. 95.
4 H.A. i. 5. 489* 23 ;

P. A. iv. 13. 696* 4 ;
de Inc. 7. 707* 28

;
Plin.

ix.37.
:J

Tipha, on the south coast of Boeotia, near Thespiae ;
cf. Paus.in.

ix. 32. 3 (Sylburg). Cf. P. A. iv. 13. 696* 5 ;
de Inc. 7. 7o8

a
5.

fi

raii ia, an unidentified fish. Cepola taenia, L. and Cobitis tacnia,
L. have two pair of fins. Speusippus (cit. Ath. 329 f) compares it
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at all, such as the muraena, nor gills articulated J like those

of other fish.

And of those fish that are provided with gills, some have

5os
a
coverings for this organ, whereas all the selachians have

the organ unprotected by a cover. And those fishes that

have coverings or opercula for the gills have in all cases

their gills placed sideways ; whereas, among selachians,

the broad ones have the gills down below on the belly, as

the torpedo and the ray, while the lanky ones have the

5 organ placed sideways, as is the case in all the dog-fish.

The fishing-frog has gills placed sideways, and covered

not with a spiny operculum, as in all but the selachian

fishes, but with one of skin.

Morever, with fishes furnished with gills,
2 the gills in some

cases are simple in others duplicate ;
and the last gill in the

direction of the body is always simple. And, again, some
10 fishes have few gills, and others have a great number; but:

all alike have the same number on both sides. Those

that have the least number have one gill on either side,

and this one duplicate, like the boar-fish
;

others have

two on either side, one simple and the other duplicate, like

the conger and the scarus
;

3 others have four on either side,

15 simple, as the elops,
4 the synagris,

5 the muraena, and the

eel
;
others have four, all, with the exception of the hind

most one, in double rows, as the wrasse, the perch, the

sheat-fish, and the carp. The dog-fish have all their gills

double, five on a side
;
and the sword-fish has eight

with \lfrjTTii and /3oi yXeocro-o9, from which we might infer it to be a
Pleuronectid.

1
diT)p6ptop.eva probably means close-set, ivell-knit, i. e. with the

filaments linked together, as is usual in fishes
;
the gill-filaments of

the muraena are loose and float apart.
2 Plin. ix. 32.

1 Scarus cretensis, the parrot-wrasse ; mod. Gk. a-Kcipos.
4 The identification was disputed by the ancients; cf. Plin. ix. 27,

xxii. 54 ;
Athen. vii. 364, viii. 294 ;

Ael. viii. 28. Perhaps the sturgeon,
perhaps a large tunny (cf. footnote, vi. 17. 570** 20).

In mod. Gk. o-vvaypida is Dentex vu/garis, but the statements here
and in 15. 506 16 do not help the identification.

&quot;In mod. Gk. K/^Xa is Ctemlabrus rostratus (Heldreich), and the
various wrasses are known throughout the Mediterranean as tordo,
tourdou, griviiy &c.

1
i. e. four on each side.
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double gills.
1 So much for the number of gills as found in

fishes.

Again, fishes differ from other animals in more ways than 20

as regards the gills. For they are not covered with hairs

as are viviparous land animals, nor, as is the case with

certain oviparous quadrupeds, with tessellated scutes, nor,

like birds, with feathers
;
but for the most part they are

covered with scales. Some few are rough-skinned, while 25

the smooth-skinned are very few indeed. Of the Selachia

some are rough-skinned and some smooth-skinned ;

2 and

among the smooth-skinned fishes are included the conger,

the eel, and the tunny.

All fishes are saw-toothed excepting the scarus
;

3 and

the teeth in all cases are sharp and set in many rows, and

in some cases are placed on the tongue.
4 The tongue is

hard and spiny, and so firmly attached that fishes in many 30

instances seem to be devoid of the organ altogether. The

mouth in some cases 5
is wide-stretched, as it is with some

viviparous quadrupeds. . . .

With regard to organs of sense, all save eyes, fishes

possess none of them, neither the organs nor their passages,

neither ears nor nostrils
;
but all fishes are furnished with

eyes, and the eyes devoid of lids, though the eyes are not

hard
;

(i with regard to the organs connected with the other

senses, hearing and smell, they are devoid alike of the

organs themselves and of passages indicative of them.

Fishes without exception are supplied with blood. Some 505**

of them are oviparous, and some viviparous ; scaly fish

are invariably oviparous, but cartilaginous fishes are all

viviparous, with the single exception of the fishing-frog.
7

1 This passage is referred to, P. A. iv. 13. 6g6
])

15.
2 P. A. iv. 13. 697* 4.

3 P. A. iii. i. 662* 7.
4 PlcC. CJ. oSoVTClS) KOI TTOXVO-TOIXOVS & fVlOt KOI fV Tfj yXtOTTT/.
5 The 01 pep indicates a hiatus here, which we may fill up from the

corresponding passage in P. A. iv. 13. 6Q6
b
34 en de *ai T&V &amp;lt;/&&amp;gt; TO

(TTOfJLO. %6VT&amp;lt;OV
TCI fJLfV dveppWJOS C^ft TO (TTOfJUl TO. df fJLVOVpOV OCTtt fJ,V

(TapKo(pdya aveppcoyoy, axnrfp TO. Kap^apodovTa }
did TO ev TO) ord/nan eivai

Tois TOiovTOis Trjv iaxyv, o&amp;lt;ra de pr) (rapKOfpdya, (J-vovpov. Dittm. would
merely insert ot de pvovpov. Cf. also P. A. iii. i. 662a 31.

6 Like a crab s. Cf. P. A. ii. 2. 648* 17.
7 G.A. iii. 3. 754

a
25.
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5 Of blooded animals there now remains the serpent genus. 14

This genus is common to both elements, for, while most

species comprehended therein are land animals, a small

minority, to wit the aquatic species, pass their lives in

fresh water. There are also sea-serpents,
1 in shape to a

great extent resembling their congeners of the land, with

this exception that the head in their case is somewhat

10 like the head of the conger; and there are several kinds

of sea-serpent, and the different kinds differ in colour
;

these animals are not found in very deep water. Serpents,

like fish, are devoid of feet.

There are also sea-scolopendras,
2

resembling in shape

their land congeners, but somewhat less in regard to

magnitude. These creatures are found in the neighbour-

15 hood of rocks
;

as compared with their land congeners

they are redder in colour, are furnished with feet in greater

numbers and with legs of more delicate structure. And
the same remark applies to them as to the sea-serpents, that

they are not found in very deep water.

Of fishes whose habitat is in the vicinity of rocks there is a

tiny one, which some call the Echene is,
3 or ship-holder ,

and which is by some people used as a charm to bring luck

20 in affairs of law and love. The creature is unfit for eating.

Some people assert that it has feet, but this is not the case :

it appears, however, to be furnished with feet from the

fact that its fins resemble those organs.

So much, then, for the external parts of blooded animals,

as regards their numbers, their properties, and their relative

diversities.

25 As for the properties of the internal organs, these we 15
must first discuss in the case of the animals that are supplied
with blood. For the principal genera differ from the rest of

1 H. A. ix. 37. 62i a 2
;

Plin. ix. 67.
2 Annelid worms, e.g. Nereis. H.A. ix. 37. 62 i

a
6; de Inc. 7.

707
a
30 ; Plin. ix. 67 (43) ; Opp. Hal. ii. 424 ; Ael. vii. 35.

3
Plin. ix. 41, xxxii. i

; Opp. Hal. i. 213 ;
Ael. xii. 45 ;

Bartol.

Romano, Nautica Mcditerranea, Roma, 1607. The myth of the ship-

holder^
has been elegantly explained by V. W. Ekman, On Dead

Water, in the Reports of Nansen s North Polar Expedition, Christiania,
1904.
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animals, in that the former are supplied with blood and

the latter are not
;
and the former include man, viviparous

and oviparous quadrupeds, birds, fishes, cetaceans, and all

the others that come under no general designation by reason 30

of their not forming genera, but groups of which simply the

specific name is predicable,
1 as when we say the serpent ,

the crocodile .

All viviparous quadrupeds, then, are furnished with an

oesophagus and a windpipe, situated as in man
;
the same

statement is applicable to oviparous quadrupeds and to

birds, only that the latter present diversities in the shapes

of these organs. As a general rule, all animals that take 5o6

up air and breathe it in and out are furnished with a lung,

a windpipe, and an oesophagus, with the windpipe and

oesophagus not admitting of diversity in situation but

admitting of diversity in properties, and with the lung

admitting of diversity in both these respects. Further, all

blooded animals have a heart and a diaphragm or midriff
; 5

but in small animals the existence of the latter organ is

not so obvious owing to its delicacy and minute size.

In regard to the heart L&amp;gt; there is an exceptional pheno
menon observable in oxen. In other words, there is one

species of ox where, though not in all cases, a bone is found

inside the hearth And, by the way, the horse s heart also 10

has a bone inside it.

The genera referred to above are not in all cases furnished

with a lung : for instance, the fish is devoid of the organ,
as is also every animal furnished with gills. All blooded

animals are furnished with a liver. As a general rule

blooded animals are furnished with a spleen ;
but with

the great majority of non-viviparous but oviparous animals

1 As Meyer, Thierkl. d. Arist^ p. 155, says, the serpent as
contains many eiSq, but is also, as here, a single cldos in the great
reTpuTroSa woro/ca (/)oXi6cora. Cf. H.A. \. 6. 490^ 16. Dittm. needlessly
conjectures e^u KO\ Kop&vhos.

2 The construction is obscure, and suggests either a lacuna or an
interpolation. I follow Schn., who, following Albertus, reads Tr\f)v on
(v Tfj Kapftia iSto i/ eortV. A. and W. bracket nXfjv . . . CHTTOVV, as an
interpolation from P. A. iii. 4. 666b 18.

3 P. A. iii. 4. 666b 18
;
G.A. v. 7. ;8;

b 18.
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15 the spleen is so small as all but to escape observation
;

l

and this is the case with almost all birds, as with the pigeon,

the kite, the falcon, the owl: in point of fact, the aego-

cephalus
2
is devoid of the organ altogether. With oviparous

quadrupeds the case is much the same as with the vivi

parous ;
that is to say, they also have the spleen exceedingly

minute, as the tortoise, the freshwater tortoise, the toad,

20 the lizard, the crocodile, and the frog.

Some animals have a gall-bladder close to the liver, and

others have not. Of viviparous quadrupeds the deer is

without the organ,
3 as also the roe, the horse, the mule, the

ass, the seal, and some kinds of pigs.
4 Of deer those that

are called Achainae 5
appear to have gall in their tail, but

25 what is so called does resemble gall in colour, though it is

not so completely fluid, and the organ internally resembles

a spleen.

However, without any exception, stags are found to have

maggots living inside the head,
7 and the habitat of these

creatures is in the hollow underneath the root of the tongue
and in the neighbourhood of the vertebra to which the head

is attached. These creatures are as large as the largest

30 grubs ; they grow all together in a cluster, and they are

usually about twenty in number.8

Deer then, as has been observed, are without a gall

bladder
;
their gut, however, is so bitter that even hounds

refuse to eat it unless the animal is exceptionally fat.
9 With

56 the elephant also the liver is unfurnished with a gall

bladder, but when the animal is cut in the region where the

organ is found in animals furnished with it, there oozes

out a fluid resembling gall, in greater or less quantities.

Of animals that take in sea-water and are furnished with a

1 P. A. iii. 7. 67o
a
32.

2
Unidentified

; perhaps one of the horned owls.

J
P. A. iv. 2. 676b 27.

4

p,W, Bekk.
;
but cf. P. A. 1. c.

5 Schol. ad Apoll. Rh. iv. 175 A^ata earl rrjs K.pr)Ti]s TroAir, eV
ft

yivovrai d\anvat Ae-yoynez/fu e
Xa^oi&quot;

at Km cnraQivtiai KaXoCzrat* ot 5e Kcpara
/ifyaXa f^ovres e\a(f)oi, Kfpdcrrni. See also //. A. ix. 5. 6ll b IS, and note.

fi

tJCToy, Bekk., according to Dittm., by misprint.
7 Larvae of a gadfly, Oestrus sp., esp. Oe. rufibarbis^ Meig. ;

cf

Sundevall, p. 67. Cf. Plin. xi. 49.

Dittm., following B. St. Hilaire, brackets the paragraph.
Plin. xi. 74. N ernes, de Nat. Horn. iv. p. 116.



BOOK II. 15 5o6
b

lung, the dolphin is unprovided with a gall-bladder. Birds 5

and fishes all have the organ,
1 as also oviparous quadrupeds,

all to a greater or a lesser extent. But of fishes some have

the organ close to the liver, as the dog-fishes, the sheat-fish,

the rhine or angel-fish, the smooth skate, the torpedo,

and, of the lanky fishes, the eel, the pipe-fish,
2 and the

hammer-headed shark. The callionymus,
3

also, has the 10

gall-bladder close to the liver, and in no other fish does

the organ attain so great a relative size.
4 Other fishes have

the organ close to the gut, attached to the liver by certain

extremely fine ducts. The bonito has the gall-bladder

stretched alongside the gut and equalling it in length, and

often a double fold of it. Others have the organ in the 15

region of the gut ;
in some cases far off, in others near

;
as

the fishing-frog, the elops, the synagris. the muraena, and

the sword-fish. Often animals of the same species show

this diversity of position ; as, for instance, some congers are

found with the organ attached close to the liver, and others

with it detached from and below it. The case is much
the same with birds : that is, some have the gall-bladder 20

close to the stomach, and others close to the gut, as the

pigeon, the raven, the quail, the swallow, and the sparrow ;

some have it near at once to the liver and to the stomach

as the aegocephalus ;
others have it near at once to the

liver and the gut, as the falcon and the kite.

16 Again, all viviparous quadrupeds are furnished with

kidneys and a bladder.5 Of the ovipara that are not quad- 25

rupedal there is no instance known of an animal, whether

fish or bird, provided with these organs. Of the ovipara

1
Cf. P. A. iv. 2.

z

Syngnathus sp., cf. H.A. vi. 13. 567
b 18

;
G. A. iii. 4. 755* 33.

8

According to Cuvier, Uranoscopus scaber
;
but according to Dorio

ap. Athen. vii. p. 282, identical with Kd\\i\dvs, eXo\^, ai/Acorna? and
av6ias

t which probably refer to one of the larger tunnies (cf. Ael.
xiii. 17).

1

Menand., Anaxipp., &c., ap. Ael. xiii. 4 ;
Plin. xxxii. 7 ;

Arist. fr.

ap. Ael. I.e. eVi ro&amp;gt; Ao/3oO ro-0 5eioC Kndrjfjievrjv e^ei \o\tjv iro\\r)v, avrw
8e TO r/7rap Kara rrjv \aiav (^opelrai n\vpdv. In the genus Urano-
scopuSj

l
la vesicule du fiel est enorme et a la forme d une fiole a long

con, suspendue a un canal choledoque aussi gros que le duodenum,
Cuvier, iii. p. 296.

5 Cf.P.A.m. 9.
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that arc quadrupedal, the turtle alone is provided with these

organs
l of a magnitude to correspond with the other organs

of the animal. In the turtle the kidney resembles the

same organ in the ox
;

that is to say, it looks like one

30 single organ composed of a number of small ones. [The
bison also resembles the ox in all its internal parts.]

With all animals that are furnished with these parts, the i

parts are similarly situated, and with the exception of

man, the heart is in the middle
;
in man, however, as has

57a
been observed, the heart is placed a little to the left-hand

side.
1 In all animals the pointed end of the heart turns

frontwards
; only in fish it would at first sight seem other

wise, for the pointed end is turned not towards the breast,

but towards the head and the mouth.3 And (in fish) the

5 apex is attached to a tube 4
just where the right and left

gills meet together. There are other ducts extending from

the heart to each of the gills, greater in the greater fish,

lesser in the lesser
;
but in the large fishes the duct at the

pointed end of the heart is a tube, white-coloured and

exceedingly thick.

10 Fishes in some few cases have an oesophagus, as the

conger and the eel
;
and in these the organ is small.

In fishes that are furnished with an undivided liver, the

organ lies entirely on the right side
;
where the liver is cloven

from the root, the larger half of the organ is on the right

side : for in some fishes the two parts are detached from one

15 another, without any coalescence at the root, as is the case

with the dog-fish. And there is also a species of hare 5 in what
is named the Fig district, near Lake Bolbe,

G and elsewhere,

1
II. A. iii. 15. 519^ 15 ;

v . 5. 54i
a
9; P. A. iii. 8. 6;i

a
28; iv. i.6/6

a

29 ; G.A. i. 13. 720
!l

6.
* 11. A. i. 17. 496

a
15.

3 Plin. xi. 69.

Reading with A. and W. avXw for CIVTV
;

cf. dc Rcsp. 16. 478 7
Tins ixBucri npos TO oro/ua rj Kcipdin TO 6v f\ei. rett/ei 8 t uKpov Trjs Kapoias
avXbs (pXfftovtvpaorjs els TO p.eo~ov, y o-vvdnTOVcnv aXX/yXois navTa TCI fipdy\ia.
p-f-yuTTos p.(i&amp;gt;

ovv OVTOS ( Q-TIV evOev 8e Km cvQev rrjs KapSias fj.(V eTcpoi
TfLvovaiv els (iicpov eKuo~Tov T&amp;lt;OV

(3pay\i&amp;lt;aV)
dC wv

r]
KciTct^ul-is yiVerat npbs T^V

Kapdiav, 8lauXaw bz res aei TOV vdaTos diet TMV
/3payx/a&amp;gt;i&amp;gt;.

Plin. xi. 73 ; Arist. Mirab. 122. 842
a

; Theophr. ap. Athen. ix. 401 ;

Ael. v. 27, xi. ii.
6 In Macedonia, on the left bank of the Axios (Schn.) ;

cf. Aesch.
Persae, 494, Thuc. i. 58.
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which animal might be taken to have two livers owing to

the length of the connecting ducts,
1 similar to the structure

in the lung of birds.

The spleen in all cases, when normally placed, is on the

left-hand side, and the kidneys also lie in the same position 20

in all creatures that possess them. 2 There have been known

instances of quadrupeds under dissection, where the spleen

was on the right hand and the liver on the left
;
but all

such cases are regarded as supernatural.

In all animals the wind-pipe extends to the lung, and

the manner how, we shall discuss hereafter ;
and the oeso- 25

phagus,
3 in all that have the organ, extends through the

midriff into the stomach. For, by the way, as has been

observed, most fishes have no oesophagus, but the stomach

is united directly with the mouth, so that in some cases

when big fish are pursuing little ones, the stomach 4 tumbles

forward into the mouth.

All the afore-mentioned animals have a stomach, and 30

one similarly situated, that is to say, situated directly under

the midriff
;
and they have a gut connected therewith and

closing at the outlet of the residuum and at what is termed

the rectum . However, animals present diversities in the

structure of their stomachs.5 In the first place, of the

viviparous quadrupeds, such of the horned animals as are

not equally furnished with teeth in both jaws are furnished 35

with four such chambers. These animals, by the way, are

those that are said to chew the cud. 7 In these animals the

oesophagus extends from the mouth downwards along
the lung, from the midriff to the big stomach (or paunch) ; 507**

and this stomach is rough inside and semi-partitioned.
8

1 For Tropouf, Scaliger cj. /ud/nu, Schn. \oftovs or TOTTOUS-.
2 The passage K.U ot vetypoi KT\. is probably either corrupt or mis

placed. Cf. H. A. i. 17. 496
b

17, on the model of which passage I

should be inclined to read KUI iv arraai rols e^owi K.eL^vos TOV aurov

rpoKov.
3 H. A. iii. 3. 5I3

b
23.

4 Not the stomach, but the air-bladder, which often everts when a
fish is brought up quickly from deep water.

5
Cf. P. A. iii. 14.

6
Schn. cj. TOTTOVS. Cf. P. A. iii. 14. 674^ 13 ra rotavra ra&amp;gt;i/ wa&amp;gt;v

ir\eiovs e^ei TOTTOVS KOL /xdpia.
1 H.A.ix. 50. 632^ i.
8

dieLXrjufjL^r], loculis disseptus, Schn. A kink in the paunch appears
internally as a prominent fold or partial dissepiment.

F 2
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And connected with it near to the entry of the oesophagus

is what from its appearance is termed the reticulum (or

honeycomb bag) ;
for outside it is like the stomach, but

5 inside it resembles a netted cap ; and the reticulum is a

great deal smaller than the stomach. Connected with this

is the echinus (or many- plies), rough inside and laminated,

and of about the same size as the reticulum. Next after

this comes what is called the enystrum (or abomasum),
10 larger and longer than the echinus, furnished inside witho o *

numerous folds or ridges, large and smooth. After all this

comes the gut.

Such is the stomach of those quadrupeds that are horned

and have an unsymmetrical dentition
;
and these animals

differ one from another in the shape and size of the parts,

and in the fact of the oesophagus reaching the stomach
! 5 centralwise in some cases and sideways in others. Animals

that are furnished equally with teeth in both jaws have one

stomach
;

as man, the pig, the dog, the bear, the lion, the

wolf. [The Thos,
1

by the by, has all its internal organs
similar to the wolf s.]

All these, then have a single
2
stomach, and after that

the gut ;
but the stomach in some is comparatively large,.

20 as in the pig and bear, and the stomach of the pig has a

few smooth folds or ridges ;
others have a much smaller

stomach, not much bigger than the gut, as the lion, the dog,
and man. In the other animals the shape of the stomach

varies in the direction of one or other of those already
mentioned

;
that is, the stomach in some animals resembles

that of the pig ;
in others that of the dog, alike with the

larger animals and the smaller ones. In all these animals

25 diversities occur in regard to the size, the shape, the thick

ness or the thinness of the stomach, and also in regard to

the place
3 where the oesophagus opens into it.

There is also a difference in structure in the gut of the

two groups of animals above mentioned (those with unsym-
*

Probably Viverra civetta, or allied species. Cf. Plin. viii. 52 (34).
* A. and W. delete \ilnv as incorrect in respect to the ruminants; or

alternatively, would read iravrn raCrn, or Trai/ra ra a/^coSovra.
TIJ OeafL Ti)v crvisTprjo-iv, MSS. et edd.

;
Kara Trjvrov (TTOp.fi^ov dftnv Kut

&amp;lt;rvvrpi)&amp;lt;rtv,
Pice.

; Kara roO or. ri)v 6. K. vvvrp., A. and W.
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metrical and those with symmetrical dentition) in size, in

thickness, and in foldings. 30

The intestines in those animals whose jaws are unequally
furnished with teeth are in all cases the larger, for the

animals themselves are larger than those in the other

category ;
for very few of them are small, and no single one

of the horned animals is very small. And some possess

appendages (or caeca) to the gut, but no animal that has

not incisors in both jaws has a straight gut.

The elephant has a gut constricted into chambers,
1 so 35

constructed that the animal appears to have four stomachs
;

in it the food is found, but there is no distinct and separate

receptacle. Its viscera resemble those of the pig, only that

the liver is four times the size of that of the ox, and58
a

the other viscera in like proportion, while the spleen is

comparatively small.

Much the same may be predicated of the properties

of the stomach and the gut in oviparous quadrupeds, as in

the land tortoise, the turtle, the lizard, both crocodiles,
2
and, 5

in fact, in all animals of the like kind
;
that is to say, their

stomach is one and simple, resembling in some cases that

of the pig, and in other cases that of the dog.

The serpent genus is similar and in almost all respects

furnished similarly to the saurians among oviparous land

animals, if one could only imagine these saurians to beio

increased in length and to be devoid of legs. That is to

say, the serpent is coated with tessellated scutes, and

resembles the saurian in its back and belly ; only, by the

way, it has no testicles, but
}
like fishes, has two ducts con

verging into one, and an ovary long and bifurcate. The
rest of its internal organs are identical with those of the

saurians, except that, owing to the narrowness and lengthy
of the animal, the viscera are correspondingly narrow and

elongated, so that they are apt to escape recognition from

the similarities in shape. Thus, the windpipe of the creature

is exceptionally long, and the oesophagus is longer still,

1
Plin. xi. 79.

2
i.e. land and water, the former being a large lizard, e.g. Varanus

or Stellio : cf. fr. 320, I532
a
25.
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and the windpipe commences so close to the mouth that

the tongue appears to be underneath it
;
and the windpipe

20 seems to project over the tongue, owing to the fact that

the tongue draws back into a sheath and does not remain

in its place as in other animals. The tongue, moreover, is

thin and long and black, and can be protruded to a great

distance. And both serpents and saurians have this alto

gether exceptional property in the tongue, that it is forked

25 at the outer extremity,
1 and this property is the more

marked in the serpent, for the tips of his tongue are

as thin as hairs. The seal, also, by the way, has a split

tongue.
2

The stomach of the serpent is like a more spacious

gut, resembling the stomach of the dog ;
then comes the

gut, long, narrow, and single to the end. The heart is

30 situated close to the pharynx, small 3 and kidney-shaped ;

and for this reason the organ might in some cases 4
appear

not to have the pointed end turned towards the breast.

Then comes the lung, single, and articulated with a mem
branous passage, very long, and quite detached from the

heart. The liver is long and simple ;
the spleen is short

and round : as is the case in both respects with the

35 saurians. Its gall resembles that of the fish
;
the water-

5o8
b
snakes have it beside the liver, and the other snakes have

it usually beside the gut. These creatures are all saw-

toothed. Their ribs are as numerous as the days of the

month
;

in other words, they are thirty in number.

Some affirm that the same phenomenon is observable

5 with serpents as with swallow-chicks
;

in other words, they

say that if you prick out a serpent s eyes they will grow

again.
&quot;

1 And further, the tails of saurians and of serpents,

if they be cut off. will grow again.

With fishes the properties of the gut and stomach arc

similar
;
that is. they have a stomach single and simple,

1 P. A. ii. 17. 6o6b 6. 2 P. A. iv. 11. 691* 8.
&quot;

ii A. and W., fjiiKpu KO\ ^axpa Aid. and most MSS., others

4 For fi&amp;gt;ioTf Schn. cj. (v Tnvrois, in these creatures.
r&amp;gt; H.A. vi. 5. 563* 14 ; G.A. iv. 6. 774

b
51 ;

Plin. viii. 41 ; Antig.
//. AJirab. 72, 98 ; Ael. xvii. 20.



BOOK II. 17 5o8
b

but variable in shape according to species. For in some 10

cases the stomach is gut-shaped,
1 as with the scarus, or

parrot-fish ;
which fish, by the way, appears to be the only

fish that chews the cud. 2 And the whole length of the gut

is simple, and if it have a reduplication or kink it loosens

out again into a simple form. 3

An exceptional property in fishes and in birds for the

most part is the being furnished with gut-appendages or

caeca. Birds have them low down and few in number. 15

Fishes have them high up about the stomach, and some

times numerous, as in the goby, the galeos,
4 the perch,

the scorpaena, the citharus, the red mullet, and the sparus ;

5

the cestreus or grey mullet has several of them on one

side of the belly, and on the other side only one. Some
fish possess these appendages but only in small numbers,

as the hepatus and the glaucus ; and, by the way, they are 20

few also in the dorado. 6 These fishes differ also from one

another within the same species, for in the dorado one

individual has many and another few. Some fishes are

entirely without the part, as the majority of the selachians.

As for all the rest,
7 some of them have a few and some

a great many. And in all cases where the gut-appendages
are found in fish, they are found close up to the stomach. 25

In regard to their internal parts birds differ from other

animals and from one another. Some birds, for instance,

have a crop in front of the stomach,
8 as the barn-door cock,

the cushat, the pigeon, and the partridge ;
and the crop con

sists of a large hollow skin, into which the food first enters

1 Read eWfpoeifii) with Bekk. and Pice. Most MSS. eVfpo8).
2 H. A. viii. 2. 59i

b 22
;
P. A. iii. 14. 6;$

a
4 ;

Ael. ii. 54 ;
Plin. ix.

29; Ovid, Hal. 119; Opp. Hal. i. 134.
3

KCLV dva8i7T\&amp;lt;t)(Tiv t^fl, dva\v6T(ii fls ev, PlCC.
4
yaXeo? or the dog-fish, a selachian, has no caeca. Schn. suggests

70X7) (cf. Ael. xv. n), mod. Gk. ya\la, Lota intlgaris, the burbot.
3
Probably Sargus sp., still called andpos in the Cyclades (Erhard,

p. 88).
t

Xpvaocfrpvs, in all probability, Chrysophrys aurata, Cuv. ia$apo9,

qTraro?, and yXnfKo? are not identified.
7

^Presumably,
the rest of fishes. P. A. iii. 14. 67 5

a
1 1 ot 8e rroXXot

Trapu rr/v KoiXiav c\Tro(pvd8ns TTVICVUS. No true selachian possesses caeca.
The (Bdrpaxos or fishing-frog is the only other fish which A. includes

among the Selachia, and it has two.
8 P. A. iii. 14. 674

b 22,
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30 and where it lies undigested. Just where the crop leaves the

oesophagus it is somewhat narrow
; by and by it broadens

out, but where it communicates with the stomach it narrows

down again. The stomach (or gizzard) in most birds is

fleshy and hard, and inside is a strong skin which comes

35 away from the fleshy part. Other birds have no crop, but

instead of it an oesophagus wide and roomy, either all the

way or in the part leading to the stomach, as with the daw.

the raven, and the carrion-crow. The quail also has the

oesophagus widened out at the lower extremity, and in the

aegocephalus and the owl the organ is slightly broader at

the bottom than at the top. The duck, the goose, the gull, the

catarrhactes, and the great bustard have the oesophagus wide

5 and roomy from one end to the other, and the same applies

to a great many other birds. In some birds there is a portion

of the stomach 1 that resembles a crop, as in the kestrel.

In the case of small birds like the swallow and the sparrow
neither the oesophagus nor the crop is wide, but the stomach

is long. Some few have neither a crop nor a dilated

10 oesophagus, but the latter is exceedingly long, as in long-

necked birds, such as the porphyrio,
2
and, by the way, in

the case of all these birds the excrement is unusually moist. 3

The quail is exceptional in regard to these organs, as com

pared with other birds
;

in other words, it has a crop, and

at the same time its oesophagus is wide and spacious in

15 front of the stomach, and the crop is at some distance,

relatively to its size, from the oesophagus at that part.

Further, in most birds, the gut is thin, and simple when
loosened out. 4 The gut-appendages or caeca in birds, as

has been observed, are few in number, and are not situated

high up, as in fishes, but low down towards the extremity
20 of the gut. Birds, then, have caeca not all, but the greater

So Camus. Most MSS. have rfjv KotAiW uvr^v e^ovariv opoiav. Cf.
P. A. iii. 14. 674

b
25 77 rrjs KOI\UIS avrrjs TL frravfo-TrjKos.

Possibly the flamingo, though nop^vpiwv and ^owKorrrepos- are
mentioned as distinct by Aristophanes.

Cf. P. A. iii. 14. 674^ 30 elo-l de rii/ey ol TOVTWV ov&ev e^ovo-ij^, dXXa
TUV 7Tp6\0@OV paKpUV, O(TCl

IJLflKpO(TK(\TJ Kdl ZXfia, StO TT]V TTjS TpO(prjS VypOTrjTfl.
4 The sense is by no means clear. Cf. Schneider s note, vol. iii.

P. 313-
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part of them, such as the barn-door cock, the partridge, the

duck, the night-raven, [the localus,
1

]
the ascalaphus,

2 the

goose, the swan, the great bustard, and the owl. Some
of the little birds also have these appendages ;

but the caeca

in their case are exceedingly minute, as in the sparrow.

does not occur elsewhere. Gaza has ciccnia^ Gesner (in

Alucone, p. 94) says hoc nomen Italicum esse avis nocturnae [aluco,

aloco, aliicolo], ab aliquo forte adscriptum, ut vocem ascalaphum
interpretaretur, et a librariis postea insertum 3

(J. G. S.).
2
Perhaps an owl

;
cf. Ov. Met. v. 539.
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5og
a Now that we have stated the magnitudes, the properties, I

and the relative differences of the other internal organs, it

remains for us to treat of the organs that contribute to

3o generation. These organs in the female are in all cases

internal
;

in the male they present numerous diversities.

In the blooded animals some males are altogether devoid

of testicles,
1 and some have the organ but situated in

ternally ;
and of those males that have the organ internally

situated, some have it close to the loin in the neighbour

hood of the kidney and others close to the belly. Other

35 males have the organ situated externally. In the case of

these last, the penis is in some cases attached to the belly,

5og
b
whilst in others it is loosely suspended, as is the case also

with the testicles; and, in the cases where the penis is

attached to the belly, the attachment varies accordingly as

the animal is emprosthuretic or opisthuretic.

No fish is furnished with testicles, nor any other creature

that has gills, nor any serpent whatever : nor, in short, any
5 animal devoid of feet, save such only as are viviparous

within themselves.2 Birds are furnished with testicles, but

these are internally situated, close to the loin. The case is

similar with oviparous quadrupeds, such as the lizard, the

tortoise and the crocodile
;

and among the viviparous

animals this peculiarity is found in the hedgehog/ Others

among those creatures that have the organ internally

situated have it close to the belly, as is the case with the

Cf. G. A. i. 3. 7l6
b

15 Tit p.V yap oXtos- opxeis OVK. *xfl TCOJ/

TblOVTU&amp;gt;V
(t)&amp;lt;i)V,

OlOV TO Tf TU)V t^$l (UV ytVOS KOI TO TU&amp;gt;V
O0fO)I&amp;gt;,

oXXa TTOpOVS

lutvav dio a-TTfppciTiKois. A. did not recognize the essential function of

the op^fis : cf. (f. A. i. 4. 7l7
a

34 ovOev yap tiai popiov rcov Tropcoj 01

op^eis, aAXu TrparrKfii Tdi Kudtiirtp TIIS \niiis TrpoaiiTiTovo iv at
&quot;ifpciivovcrcii

Toty

UJTOIS (Xpaipovfjifvwv yap ni/rwv avncn^ccVTai ol nupoi eWo?, cooV ov divmrat

yfvvuv TCI fKrefjLi-oiJLfvn : cf. //. A. iii. I. 510 3 ; Galen, iv. 556, 575 K, v.v C.

i. e. with the exception of the Cetacea.
3 G.A. i. 5. 7i7

b
27 ;

12. 719! 16.



BOOK III. I 5og
b

dolphin amongst animals devoid of feet, and with the 10

elephant among viviparous quadrupeds.
1 In other cases

these organs are externally conspicuous.

We have already
2 alluded to the diversities observed in

the attachment of these organs to the belly and the

adjacent region ;
in other words, we have stated that in

some cases the testicles are tightly fastened back,
3 as in the

pig and its allies, and that in others they are freely

suspended, as in man. 15

Fishes, then, are devoid of testicles, as has been stated,

and serpents also.
4

They are furnished, however, with two

ducts connected with the midriff and running on to either

side of the backbone, coalescing into a single duct above

the outlet of the residuum, and by above the outlet

I mean the region near to the spine. These ducts in the 2

rutting season get filled with the genital fluid, and, if the

ducts be squeezed, the sperm oozes out white in colour.

As to the differences observed in male fishes of diverse

species, the reader should consult my treatise on Anatomy,
5

and the subject will be hereafter more fully discussed when

we describe the specific character in each case.

The males of oviparous animals, whether biped or quad

ruped, are in all cases furnished with testicles close to the 2 5

loin underneath the midriff. With some animals the organ
is whitish, in others somewhat of a sallow hue

;
in all cases

it is entirely enveloped with minute and delicate veins.

From each of the two testicles extends a duct, and, as in

the case of fishes, the two ducts coalesce into one above

1 Plin. xi. 110 delphino (testes) praelongi ultima conduntur alvo, et

elephanto occulti . Cf. G. A. i. 3. 7i6
b
27 ;

12. 7i9
b

9, &c.
2

ii. i. 5oo
b

3.
3

Cf. G. A. i. 3 7*6 ^9 TII $ ett&amp;gt;&quot; KOI TOLTGOJ/ TII p,v aTTrjprrj^fvoi S,

axnrep ol avdparroi, TO. de Trpos rfj f 8pa, KaBinrep ol ves. Here Schn.

suggests Trpos rfj efipa KOI
&amp;lt;rvvex&i an&amp;lt;^ Gaza tr. alia annexes ad sedem

sessiles, ut sues.
4

ii, 17. 508* 12
;

v. 5. 54O
b

30, &c.
5 The frequent references to m avaro^ci seem mostly to point to the

lost treatise, but it sometimes is an open question whether we should
not simply translate anatomy or dissection . The passages have
been collated and discussed by HofTner, Heitz, &c. (cf. note on iv. i. 525

a

8). It is not impossible that the treatise may still exist in an Arabic

version; cf. Dschemaluddin ap. Wenrich, de Autor. Gr. vcrsicn.arab.

&c., 1842, p. 148.
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the outlet of the residuum. 1 This constitutes the penis,

30 which organ in the case of small ovipara is inconspicuous ;

but in the case of the larger ovipara, as in the goose #nd

the like, the organ becomes quite visible just after

copulation.

The ducts in the case of fishes and in biped and quad

ruped ovipara are attached to the loin under the stomach

and the gut, in betwixt them 2 and the great vein, from

which ducts or blood-vessels extend, one to each of the two

35 testicles. And just as with fishes the male sperm is found

5io
a
in the seminal ducts, and the ducts become plainly visible

at the rutting season and in some instances become in

visible after the season is passed, so also is it with the

testicles of birds
;
before the breeding season the organ is

small in some birds and quite invisible in others, but

during the season the organ in all cases is greatly enlarged.
3

5 This phenomenon is remarkably illustrated in the ring-dove
and the partridge, so much so that some people are

actually of opinion that these birds are devoid of the organ
in the winter-time.

Of male animals that have their testicles placed front

wards, some have them inside, close to the belly, as the

dolphin ;
some have them outside, exposed to view, close

10 to the lower extremity of the belly. These animals re

semble one another thus far in respect to this organ ;
but

they differ from one another in this fact, that some of them

have their testicles situated separately by themselves, while

others, which have the organ situated externally, have them

enveloped in what is termed the scrotum.4

Again, in all viviparous animals furnished with feet the

following properties are observed in the testicles them
selves. From the aorta there extend vein-like ducts to the

15 head of each of the testicles, and another two from the

kidneys ;

5 these two from the kidneys are supplied with

1 H.A. v. 3. 54o
a

30.

Reading with Scaliger Kal r&v c-vrepuv pfragv. Dittm.

3 G.A. \. 4. 7i7*&amp;gt;
8

; H.A. vi. 9. 564
b 10.

* Dittm. stigmatizes the whole paragraph. Cf. G.A. i. 12. 7i9
b

4.
3 The spermatic arteries and veins.
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blood,
1 while the two from the aorta are devoid of it.

From the head of the testicle alongside of the testicle

itself is a duct, thicker and more sinewy than the other

just alluded to a duct that bends back again at the end of

the testicle
2 to its head ;

and from the head of each of the 20

two testicles the two ducts extend until they coalesce in

front at the penis. The duct that bends back again and

that which is in contact with the testicle are enveloped in one

and the same membrane,
3 so that, until you draw aside the

membrane, they present all the appearance of being a

single undifferentiated duct. Further, the duct in contact

with the testicle has its moist content qualified by blood,

but to a comparatively less extent than in the case of the

ducts higher up which are connected with the aorta
;
in 25

the ducts that bend back towards the tube of the penis, the

liquid is white-coloured. There also runs a duct from

the bladder, opening into the upper part of the canal,

around which lies, sheath-wise, what is called the penis .

All these descriptive particulars may be regarded by the

light of the accompanying diagram ;
wherein the letter A 3

marks the starting-point of the ducts that extend from the

aorta
;
the letters KK mark the heads of the testicles and

the ducts descending thereunto
;
the ducts extending from

these along the testicles are marked flfl
;
the ducts turning

back, in which is the white fluid, are marked BB
;

the

penis A ; the bladder E
;
and the testicles WF. 35

[By the way, when the testicles are cut off or removed,
the ducts draw upwards by contraction.4

Moreover, when 5IC)b

male animals are young, their owner sometimes destroys

the organ
5 in them by attrition

;
sometimes they castrate

them at a later period. And I may here add, that a bull

has been known to serve a cow immediately after castration,

and actually to impregnate her.]
6

1 The left spermatic vein falls into the renal vein close to the kidney,
the right into the inferior vena cava near to the renal vein.

-
ev

6&amp;lt;rxar&amp;lt;p, conj. A. and W., for ev e^arepo), codd. and edd.
3 The tunica vaginalis. The convoluted ducts form an riw8i -

TrXtoo-i? (G.A. i. 4. 71 7
a

33), which is the epididymis of later authors.
4

Cf. supra, p. 509* 32, footnote. H.A. ix. 50. 632^ 15.
6

[ ] A. and W.
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spa.

A aldolov.E KIHTTIS.

AA ..
( r ^ ,

^
,

^,

KK Kf(j)a\al TO&amp;gt;I&amp;gt; op^ecoj/ Kat ot KadrjKovTcs Tropot.

i2O oi Tropot 01 arrb TOVTWV TTpos rep
6p^a Kiwr)pevoi.

BB ot dt aKap.Trroi res
,
eV 019

17 vyporrjs f) hevKrj.

[sp. v. sp. a. spermatic vein and artery : ur. ureters.

testis.

corpus epididymis.

K caput epididymis.
B vas deferens.

M jj.rjTpa.

EE eXiyfj.oi (Fallopian tubes).
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So much then for the properties of testicles in male 5

animals.

In female animals furnished with a womb, the womb is

not in all cases the same in form or endowed with the same

properties, but both in the vivipara and the ovipara great

diversities present themselves. In all creatures that have

the womb close to the genitals, the womb is two-horned,

and one horn lies to the right-hand side and the other to 10

the left
;

l
its commencement, however, is single, and so is

the orifice, resembling in the case of the most numerous and

largest animals a tube composed of much flesh and gristle.

Of these parts one is termed the liystcra or dclpliys, whence

is derived the word
a&amp;lt;SeA06y,

and the other part, the tube

or orifice, is termed metra. In all biped or quadruped 15

vivipara the womb is in all cases below the midriff,
2 as in

man, the dog, the pig, the horse, and the ox
;
the same is

the case also in all horned animals. At the extremity of

the so-called ccratia, or horns,, the wombs of most animals

have a twist or convolution.

In the case of those ovipara that lay eggs externally, the 20

wombs are not in all cases similarly situated. Thus the

wombs of birds are close to the midriff, and the wombs of

fishes down below, just like the wombs of biped and

quadruped vivipara, only that, in the case of the fish, the

wombs are delicately formed, membranous, and elongated ;

so much so that in extremely small fish, each of the two

bifurcated parts looks like a single egg, and those fishes 25

whose egg is described as crumbling
3 would appear to have

inside them a pair of eggs, whereas in reality each of the

two sides consists not of one but of many eggs, and this

accounts for their breaking up into so many particles.

The womb of birds has the lower and tubular portion

fleshy and firm, and the part close to the midriff mem
branous and exceedingly thin and fine: so thin and fine 30

that the eggs might seem to be outside the womb alto

gether. In the larger birds the membrane is more

1 G.A. i. 3- 7i6
b
32.

2
Plin. xi. 84 ova generantium annexa praecordiis .

:3

i. e. is designated a roe .
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distinctly visible, and, if inflated through the tube, lifts and

swells out; in the smaller birds all these parts are more

indistinct.

The properties of the womb are similar in oviparous

35 quadrupeds, as the tortoise,, the lizard, the frog and the

5ii
a
like

;
for the tube below is single and fleshy, and the cleft

portion with the eggs is at the top close to the midriff.

With animals devoid of feet that are internally oviparous

and viviparous externally, as is the case with the dogfish

5 and the other so-called Selachians (and by this title we

designate such creatures destitute of feet and furnished

with gills as are viviparous), with these animals the womb
is bifurcate, and beginning down below 1

it extends as far as

the midriff, as in the case of birds. There is also a narrow

part between the two horns running up as far as the

midriff,
2 and the eggs are engendered here and above at

10 the origin of the midriff; afterwards they pass into the

wider space and turn from eggs into young animals.

However, the differences in respect to the wombs of these

fishes as compared with others of their own species or with

fishes in general, would be more satisfactorily studied in

their various forms in specimens under dissection.

The members of the serpent genus also present diver

gencies either when compared with the above-mentioned

15 creatures or with one another. Serpents as a rule are

oviparous, the viper being the only viviparous member
of the genus.

:J The viper is, previously to external partu-

1
K.uTu&amp;gt;6tv ap^afj.vr) is transferred here from the next line, as by Scrm.

and Pice.
2 The received text is plainly at fault. We translate, after Piccolos,

ecrri 8e Sia peaov TWV 8iKp6a)v /^xpi 7rpo$ TO
i&amp;gt;7rdu&amp;gt;/za (rr^vr^ which render

ing is supported by Gaza sinus arctior ad septum usque pertendit ,

and tampers but little with the text of the MSS. I suspect, however,
that this emendation is inadequate. The subject-matter of the
clause was doubtless the fact that in selachians, but not in birds, the
ovaries lie between the oviducts or horns of the uterus, and this fact

is elsewhere simply and clearly stated; e.g. H. A. vi. 10. 564
b 20

ota(pepei oe
(77 TCOI&amp;gt; (reXa^cov) rrjs TO&amp;gt;V opviQ&v vcrTfpas, on ov npos rco VTTO-

a&amp;gt;/iart
eviois awiorrmu TCI OKI, aXXa /nerau Kara Tf]v pa^if, eKeWeif 8 ava-

vofjifvn /zera/3atVei. Cf. also 565* 14,
b

I and further the passage descrip
tive of the ovary in serpents, 51 i

a
18, the parallel phraseology of which

may have helped to confuse the present reading.
3 H.A. v. 34. 558&quot; 25 ;

Plin. x. 82, &c.
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rition, oviparous internally ;
and owing to this peculiarity

the properties of the womb in the viper are similar to those

of the womb in the selachians. The womb of the serpent

is long, in keeping with the body, and starting below from

a single duct extends continuously on both sides of the

spine, so as to give the impression of thus being a separate 20

duct on each side of the spine, until it reaches the midriff,

where the eggs are engendered in a row
;
and these eggs are

laid not one by one, but all strung together.
1

[And all

animals that are viviparous both internally and externally

have the womb situated above the stomach, 2 and all the

ovipara underneath, near to the loin. Animals that are

viviparous externally and internally oviparous present an 25

intermediate arrangement ;
for the underneath portion of

the womb, in which the eggs are, is placed near to the loin,

but the part about the orifice is above the gut.]
3

Further, there is the following diversity observable in

wombs as compared with one another : namely that the

females of horned non-ambidental animals are furnished

with cotyledons
4 in the womb when they are pregnant, and 3

such is the case, among ambidentals, with the hare, the mouse,
and the bat

;
whereas all other animals that are ambidental,

viviparous, and furnished with feet, have the womb quite

smooth, and in their case the attachment of the embryo
is to the womb itself and not to any cotyledon inside it.

The parts, then, in animals that are not homogeneous 35

with themselves and uniform in their texture, both parts

external and parts internal, have the properties above 5Ilb

assigned to them.

1
Plin. /. c.

; contexta ova . Cf. G. A. iv. 3. 73o
a 26.

2 This passage is apparently an inaccurate abstract of G. A. i. 12, 13,
which passage is itself somewhat obscure. It is there stated that the

vcrT(pa in animals that are internally and externally viviparous is eVi

rrjs yaarrpos (7i9
b

24, 72O
a

21), though it is alluded to afterwards

(72O
a

i) as ino rfj yaarpi. In the ovipara 6Va oWo/cel /xev, areXes 6 woy,
otoj/ ocrot TU&amp;gt;V

l\6\)&amp;lt;av woTOKovaiv, ofrot 8
oi&amp;gt;x

VTTO rfj ycurrpl aXXo rrpbs rfj

(jcrcpvi cravat ras varepas. In those, lastly, that are internally oviparous
and viviparous externally, (72O

a
19) TO ptv oVa&amp;gt; rf/s vo-rcpas KIU

j/ yiyvcrai
Tii aw vrro TO UTro^co/.to Trpus rrj ocrcpvi earl Km Tots Trpai/etri, rrpoiovarjs 8e

TT
ya&amp;lt;rrp ravrrj yap

3

] Schn.
4 H. A. viii. 8. 586

b 12 ; G. A. ii. 7. 745* 29.
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1 In sanguineous animals the homogeneous or uniform 2

part most universally found is the blood, and its habitat the

vein
;
next in degree of universality, their analogues, lymph

and fibre, and, that which chiefly constitutes the frame of

5 animals, flesh and whatsoever in the several parts is

analogous to flesh
;
then bone, and parts that are analogous

to bone, as fish-bone and gristle ;
and then, again, skin,

membrane, sinew, hair, nails, and whatever corresponds to

these
; and, furthermore, fat, suet, and the excretions : and

10 the excretions are dung, phlegm, yellow bile, and black bile.

Now, as the nature of blood and the nature of the veins

have all the appearance of being primitive,
2 we must discuss

their properties first of all, and all the more as some previous

writers have treated them very unsatisfactorily. And the

cause of the ignorance thus manifested is the extreme

difficulty experienced in the way of observation. For

in the dead bodies of animals the nature of the chief

15 veins is undiscoverable, owing to the fact that they collapse

at once when the blood leaves them
;
for the blood pours

out of them in a stream, like liquid out of a vessel, since

there is no blood separately situated by itself, except a little

in the heart,
3 but it is all lodged in the veins. In living

animals it is impossible to inspect these parts, for of their

20 very nature they are situated inside the body and out of

sight. For this reason anatomists who have carried on

their investigations on dead bodies in the dissecting-room
have failed to discover the chief roots of the veins, while

those who have narrowly inspected bodies of living men
reduced to extreme attenuation 4 have arrived at conclusions

1

The^rest
of this Book is devoted to a consideration of the /z/pq ru

6p.oLop.fpij, the simple parts or tissues
,
the constituents or components

of the organs. The foregoing chapter is rather a continuation of the
Second than a beginning of the Third Book.

2

&quot;Pxn-
Lit- a beginning, i. e. an efficient cause of development and

other vital phenomena. Cf. G. A. ii. 4. 740** 17 &6 irp&rov rj
Kap8ia

(paiveTcn oicdpio p.fvr] ira.cn TOI? eva.ip.ois upx*) y&P nvrrj /cat TU&amp;gt;V
6fjLOiop.fpK&amp;gt;v

Km rwv (ii op.oiop.fp)v. Cf. ibid. iii. II. 762^ 25.
:! H.A. i. 17.496^7.
1 The same method of investigation is alluded to by Galen, ii.

500 K,
in^

describing the intercostal muscles: eWco 8e KUL TO (MOV laxvw
Kci^TruXnuiv, ftp ov ravra xp*] OfaaravBai, paXiara yap eVi TOVTGOV fvnpyatf
6pucrd&amp;lt;ii

TT
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regarding the origin of the veins from the manifestations

visible externally. Of these investigators, Syennesis, the

physician of Cyprus, writes as follows :

The big veins run thus l
: from the navel across the 25

loins,
2
along the back, past the lung, in under the breasts

;

one from right to left, and the other from left to right ;

that from the left, through the liver to the kidney and the

testicle, that from the right, to the spleen and kidney and

testicle, and from thence to the penis.

Diogenes of Apollonia
3 writes thus : 3

The veins in man are as follows : There are two veins

pre-eminent in magnitude. These extend through the

belly along the backbone, one to right, one to left
;
either

one to the leg on its own side, and upwards to the head,

past the collar bones, through the throat. From these,,

veins extend all over the body, from that on the right hand 5i2

to the right side and from that on the left hand to the left

side; the most important ones, two in number, to the heart in

the region of the backbone
;
other two a little higher up

through the chest in underneath the armpit,
4 each to the

hand on its own side : of these two, one being termed the vein 5

splenitis, and the other the vein hepatitis. Each of the pair

splits at its extremity ;
the one branches in the direction of

the thumb and the other in the direction of the palm ;
and

from these run off a number of minute veins branching off

to the fingers and to all parts of the hand. Other veins,

more minute, extend from the main veins
;
from that on the 10

right towards the liver, from that on the left towards the

1 Ps. Hippocr. de nat. ossium, ix. p. 174 (Littre) ;
i. p. 507 (Kiihn).

2 In spite of the divided testimony of the codices, against the judge
ment of Bekker and of Piccolos, and in opposition to the Hippocratic
text of Kiihn and Littre, I cannot think but that CK rou 6fj.(j)a\ov nnpa

TTJV oacpvv is the ancient and correct reading. It is supported by Plin.

xi. 89 venarum in umbilico nodus ac coitus
,

it is in harmony with
the citation from Diogenes of Apollonia, and it is intelligible in the

light of actual fact. Schneider, who adopted in his text the now
commoner reading e* TOU otydaXpov napa ri]v otypvv, leans to the other
in his Curae post. iv. p. 322. Guil. de Moerbeke is divided between
the two readings, ab umbilico iuxta supercilium. From the point of
view of embryology it is not inappropriate to call the umbilicus the

origin of the veins.
3

Cf. Littre, i. p. 220, ix. p. 163.
4 Subclavian or axillary.
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spleen and the kidneys.
1 The veins that run to the legs

2

split at the juncture
3 of the legs with the trunk and extend

right down the thigh. The largest of these 4
goes down

the thigh at the back of it, and can be discerned and traced

as a big one
;
the second one 5 runs inside the thigh, not

15 quite as big as the one just mentioned. After this they pass

on along the knee to the shin and the foot (as the upper

veins were described as passing towards the hands),
6 and

arrive at the sole of the foot, and from thence continue

to the toes. Moreover, many delicate veins separate off

from the great veins towards the stomach and towards

the ribs.

20 The veins that run through the throat to the head 7 can

be discerned and traced in the neck as large ones ; and

from each one of the two, where it terminates, there branch

off a number of veins to the head
;
some from the right

side towards the left, and some from the left side towards

the right ;
and the two veins terminate near to each of the

two ears. There is another pair of veins 8
in the neck

25 running along the big vein on either side, slightly less in

size than the pair just spoken of, and with these the greater

part of the veins in the head are connected. This other

pair runs through the throat inside
;
and from either one of

the two there extend veins in underneath the shoulder

blade 9 and towards the hands
;

10 and these appear along-

30 side the veins splenitis and hepatitis as another pair of veins

smaller in size.
11 When there is a pain near the surface of

the body, the physician lances 12 these two latter veins;
10 but

when the pain is within and in the region of the stomach

1
It is unreasonable to assume that D. meant &amp;lt;m&from

both to the

kidneys .

2
iliacs.

3 A. and W. suggest that npoacpvo-iv is possibly a misreading for

o(T(f)iv. Alb. tr. a radicibus coxae sive a iuncturis coxarum.
4 The

femoral.^
n The int. saphenous.

15

Reading KaBdnep /cm. 7
int. jugular.

8
ext. jugular.

9

suprascapular.
10

v. cephalicae.
The passage is difficult

;
I adopt Dittmeyer s punctuation.

2 The technical words are anocrxufav (infra, 4. 5l4
b
), Karno-^a^/r,

Phrynich., Lob.,, p. 219, anoo-xiiv, Pollux, or (TXI/, Xen. Hell. v. 4. 58.
A. and \\ . cj. vno(Txlov&amp;lt;nv ol Oepcnrfvovrfs for vnocrx- ul vnfpxova &quot; 1 -

For variants cf. Dittm.
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he lances the veins splenitis and hepatitis.
1 And from these

,

other veins depart to run below the breasts.
* There is also another pair running on each side through 5i2

b

the spinal marrow to the testicles, thin and delicate. There

is, further, a pair running a little underneath the cuticle

through the flesh to the kidneys, and these with men ter

minate at the testicle, and with women at the womb. These
5

veins are termed the spermatic veins. 2 The veins that leave

the stomach are comparatively broad just as they leave; but

they become gradually thinner, until they change over from

right to left and from left to right.

Blood is thickest when it is imbibed 3
by the fleshy parts ;

when it is transmitted to the organs above-mentioned, it 10

becomes thin
} warm, and frothy.

3 Such are the accounts given by Syennesis and Diogenes.

Polybus
4 writes to the following effect :

There are four pairs of veins. The first extends from

the back of the head, through the neck on the outside, past

the backbone on either side, until it reaches the loins and 15

passes on to the legs, after which it goes on through the

shins to the outer side of the ankles and on to the feet.

And it is on this account that surgeons, for pains in the

back and loin, bleed in
5 the ham and in the outer side

of the ankle. Another pair of veins runs from the head,

past the ears, through the neck
;
which veins are termed 20

the jugular veins. This pair goes on inside along the

backbone, past the muscles of the loins, on to the testicles,

1 Venae basilicae,
2

I have transposed this clause from the end of the following-
sentence.

3 For cKTriverat some MSS. have eyytVerm.
4

Polybus s. Polybius, pupil and son-in-law of Hippocrates (cf. Epist.
flippocr., Kiihn, iii. p. 842, Littre, ix. p. 418). The following quotation
appears in the treatise de Nat. Horn. (vi. p. 58 L, i. p. 364 K), which
treatise is accordingly ascribed to Polybus (cf. K. i. p. cxlvii), and in

the composite treatise de Nat. Oss. (ix. p. 174 L, i. p. 506 K), cf.

Littre, ix. p. 162. The essential point is the opinion that the blood
vessels originate in the head (cf. Littre, i, p. 217, but see also note,

infra, p. 5 13
a
22). According to Galen (in lib. Hippocr. de nat. human.

comment, xv. u K), P. taught the genuine doctrines of Hippocrates,
rr]v TU&amp;gt;V vtwv dida&amp;lt;TKa\iav

t
os ovdev oXcoy (paivercti fj,TaKivf)(ras

5 Dittm. cj. perat-v, between.
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and onwards to the thighs, and through the inside of the

hams and through the shins down to the inside of the ankles

and to the feet
;
and for this reason, surgeons, for pains in

25 the muscles of the loins and in the testicles, bleed on the

hams and the inner side 1 of the ankles. The third pair

extends from the temples, through the neck, in underneath

the shoulder-blades, into the lung ;
those from right to left

going in underneath the breast and on to the spleen and

the kidney ;
those from left to right running from the lung

30 in underneath the breast and into the liver 2 and the kidney ;

and both terminate in the fundament. The fourth pair

extend from the front part of the head and the eyes in

5i3
a underneath the neck and the collar-bones

;
from thence

they stretch on through the upper part of the upper arms

to the elbows 3 and then through the fore-arms on to the

wrists and the jointings of the fingers, and also through
the lower part of the upper-arms to the armpits, and so on,

5 keeping above the ribs,
4 until one of the pair reaches the

spleen and the other reaches the liver
;
and after this they

both pass over the stomach and terminate at the penis.
5

The above quotations sum up pretty well the statements

of all previous writers. Furthermore, there are some
writers on Natural History who have not ventured to lay

J down the law in such precise terms as regards the veins, but

who all alike agree in assigning the head and the brain 7 as

the starting-point of the veins. And in this opinion they
are mistaken.

1(70)

2
ei? r

dcv, Dittm., from Ps. Hippocr.
o

r]Trap, Pice., from Ps. Hippocr.
3 Ps. Hippocr. (i. pp. 365, 509 K) has ovy/ca^a? for Kaunas and

duKTvXovs for avyKaunas in the line following.
*

Reading eVt ra&amp;gt;v

7r\evpa&amp;gt;v avu&tv.
Cf. Hippocr. G. A. i. p. 371 K cpXtftes KOI vevpa OTTO iravrbs TOV

0-wp.aTos Tfivovo-iv ts TO alSoioi&amp;gt;.

Cf. Dionys. Aeg., AiKrim/z, in Phot. BibL, p. 219 (Hoeschel), and
Littre, i. p. 216 et seq.

1 These words form an obvious difficulty in the way of accepting
the reading (5ii

b
25) oc TOV ofj.cpa.Xov napa rf)v oafyvv in the version of

Syennesis ; but it is also obvious that they are equally incompatible
with the account given of the views of Diogenes of Apollonia. Neither

they apply to the Platonic theory, which was identical with Aris
totle s

; but they probably refer to a common tenet of the Hippocratic
school. Cf. note, p. 511^25.
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The investigation of such a subject, as has been remarked,

is one fraught with difficulties
; but, if any one be keenly

interested in the matter, his best plan will be to allow his

animals to starve to emaciation, then to strangle them on

a sudden, and thereupon to prosecute his investigations.

We now proceed to give particulars regarding the 15

properties and functions of the veins.
1 There are two

blood-vessels in the thorax by the backbone, and lying to

its inner side
;
and of these two the larger one is situated

to the front, and the lesser one is to the rear of it
;
and the

larger is situated rather to the right-hand side of the body,
andthe lesser one to the left

;
and by some this vein is 20

termed the aorta
,
from the fact that even in dead bodies

part of it is observed to be full of air.
2 These blood-vessels

have their origins in the heart,
3 for they traverse the other

viscera, in whatever direction they happen to run, without

in any way losing their distinctive characteristic as blood

vessels, whereas the heart is as it were a part of them (and

that too more in respect to the frontward and larger one of 25

the two),
4
owing to the fact that these two veins are above

and below, with the heart lying midway.
The heart in all animals has cavities inside it.

5 In the

case of the smaller animals even the largest of the chambers

is scarcely discernible
;
the second larger is scarcely discer

nible in^ animals of medium size
;
but in the largest animals 30

1

It is plain that cpAev//- is used indiscriminately of vein and artery,
whence (not without hesitation) we translate it more often blood
vessel . Only in the spurious treatise de Spiritu are the arteries

distinguished as dprripiai. They were clearly distinguished, however,
by the Hippocratics.

2 The received text is meaningless. For T6$t&amp;gt;ewn [TO] i/evpS&ey, I

have substituted re^i/ewo-iy oepo&amp;gt;5er.

3 P. A. iii. 4. 665
b

16, 666b 25, 5. 66;
b

15, de Resp. 14 (8). 474
1j

7, &c.
This view was held by Plato, Tim. 45 Tr)v Kapftiav ap.(ia T&V 0Ae,3o)i/ K&amp;lt;U

irrjyqv rou TrepKpepo/xeVou . . . mparos
1

;
and by the Hippocratics, cf.

Hippocr. (?) de Morbo, vii. p. 544 L roS peV 8rj mp-an rj Kap8irj irriyri
etrriv :

cf. de Morb. Sacr. vi. p. 392 L e a-rravTos yap TOV o-co/zaros
1

(f)\f(3es (is

avTrjv trvvreivovcri, &c., though Littre (Hippocr. i. p. 1 20) says : Tons les

livres [Hippocratiques], ou 1 origine des vaisseaux sanguins est placee
dans le cceur, appartiennent a une epoque posterieure a 1 enseignement
d Aristote.

4
i.e. the vena cai&amp;gt;a.

5
Cf. H. A. i. 17. 496* 4 ;

P. A. iii. 4. 666b 21
; Galen, de Um. Part.

iii. 480 K, &c.
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all three chambers are distinctly seen.
1 In the heart then

(with its pointed end directed frontwards, as has been

observed) the largest of the three chambers 2
is on the

right-hand side and highest up ;
the least one is on the left-

hand side ;
and the medium-sized one lies in betwixt the

other two
;
and the largest one of the three chambers is

35 a great deal larger than either of the two others. 3 All

1

Aristoph. Epit. H. An. (ed. Lambros, Berlin, 1885) i. ill TOV

dvOpanrov 77 KnpSia rpeiy KOI\LCIS
f^et,

T^v a\\o3V a&amp;gt;a)i&amp;gt; dvo.
2 The right auricle and ventricle.
3 The Aristotelian account of the vascular system is remarkable for

its wealth of detail, for its great accuracy in many particulars, and for

its extreme obscurity in others. It is so far true to nature that it is

clear evidence of minute inquiry, but here and there so remote from

fact as to suggest that things once seen had been half-forgotten, or

that superstition was in conflict with the results of observation. The
account of the vessels connecting the left arm with the liver and the

right with the spleen, an account embodied also in the obsolete and
refuted versions of Polybus, Diogenes, and (though obscurely) even of

Syennesis, is a surviving example of mystical or superstitious belief.

It is possible that the ascription of three chambers to the heart was
also influenced by tradition or mysticism, much in the same way as

Plato s notion of the three corporeal faculties. The whole subject is

discussed and variously interpreted by Galen, Haller, Hoffmann,
Philippson (v\r] avd^nivrj, p. 7), Schneider, Littre, Aubert and

Wimmer, Huxley, Pouchet, Ogle, and others.

A chief cause of difficulty in interpreting the whole account is the

lack of precise reference to the pulmonary artery. We should have

expected the two great sinewy tubes of equal size, running side by side

and leading one from one and one from the other side of the heart, to

have been indicated clearly above all other landmarks : but of the two

great vessels connected with the heart, one is the aorta and the other,
the (ftXty fjifyuXr], /ie-ytW//, KoiA/;, KoiAorarr;, is undoubtedly the vena cava ;

the pulmonary artery must be included under, or indicated in con
nexion with, one or other of these two.
We may on the one hand argue (as Huxley and others have done)

that the pulmonary artery, connected as it is with the right side of the

heart, was associated by A. with the veins that are likewise connected
with that side; and so (5i3

b
i) that his great blood-vessel corre

sponds to the superior and inferior venae cavae together with the

right auricle, that the largest chamber was the right ventricle, that
it was in this ventricle that the blood broadens its channel as a river

widening in a lake
, and that the pulmonary artery was that by

which the great blood-vessel comes out as blood-vessel again . If we
further accept the statement of 5i3

b
6, 7, that the great blood-vessel,

passing through the heart, runs from the heart into the aorta
,
then

(especially if we assume that it was the foetal heart which A. dis

sected) we may discern a reference to the ductus arteriosus, by which
the pulmonary artery is connected with the aorta.

This rendering brings A. s description into close agreement with
the facts, but it is nevertheless difficult to accept, and for the following
reasons : (i) it is hard to suppose that A. knew or believed the venae
cavae and pulmonary artery to be in so close a connexion, or was



BOOK III. 3 5i3

three, however, are connected with passages leading in the

aware that the venous circulation of the body was continued directly

through the heart into the pulmonary circulation
; (2) to include the

pulmonary artery in A. s enumeration of the veins is to lose the force

of his well-marked distinction between the sinewy texture of artery
and the membranous texture of vein

; (3) the aorta is not much
narrower than the pulmonary artery, but as near as may be of the

same size
; (4) we are afterwards told that the aorta and its branches

follow the whole course already ascribed to the veins, including
therefore a distribution to the lungs ; (5) it seems to me unlikely
that the ductus arteriosus was ever dissected and recognized by
Aristotle.

It seems to me much more likely that the pulmonary artery and

aorta, both alike empty of blood in the dead subject and so similar in

texture and appearance to one another and so plainly different from
the veins, were together spoken of as the aorta

,
in other words as

the arterial system : though this hypothesis would force us to admit
that A. did not detect the simple fact of these two vessels communi
cating with opposite sides of the heart. This interpretation is supported
by Galen (ii. 780 K), ouro) 5e /cat TO&amp;gt;I&amp;gt;

dprf/pia&amp;gt;i&amp;gt;
f&amp;lt; Tijs Kapbias TrecpvKviwv

at
fjiev fls TOV

7ri&amp;gt;fv/ji.ova Karacr^i^d^iej/at piais ncr\v coiKacriv TJV de Aptcrrore-

\rjs fjiev doprr]Vt
ol de aXXot dpTijpiav p,yd\r)v ovopd^ovcriv*

According to this view, the great vein which passes through the

heart and is continued again is simply the vena cava, whose inferior

and superior portions meet as in a reservoir in the right auricle, and
are thereby attached to the right ventricle, the largest of the cavities.

The part of the great vein above the heart includes the pulmonary
veins (their distinctness from the superior vena cava, and their

communication with another auricle, being overlooked) ;
and these

veins stretch away to the lung and to the point of its attachment to

the artery, while the other portion, that is to say the superior vena
cava itself, goes on towards the backbone and splits into the two
innominate veins from which come the jugular and subclavian
branches. With all this system of veins an arterial system, the

pulmonary artery and the branches of the aorta, runs parallel. The
big vein that Antilochus cleft, smiting Thoon in the rear, was the whole
venous trunk of the superior and inferior venae cavae. The courses
of the aorta and inferior vena cava in the region below the heart are
related with general accuracy.

In short, however we regard the account left us, there is one point
of weakness, not to be reconciled with anatomical fact, the description
of the heart itself and of its precise relation to the orifices of the great
vessels : we may, as we please, ascribe the defect to imperfect dis

section, to a corrupt or mutilated text, or possibly to the persistence
of archaic and traditional views in regard to this central organ.
( Verum aut subtilis aliquis ordinis amor magno viro imposuit, aut
loca ab Apellicone interpoiata sunt, quae C. Hoffmanni est excusatio :

Haller.)
The Hippocratics appear to have recognized, correctly, two cavities

(cf. Hippocr. de Corde, i. 486 K; Galen, ii. 621, iii. 442 K; Aristoph.
Epit. ii. 21), and it was not till afterwards that the auricles were

distinguished as appendages of these (cf. Galen, ii. 624 K).
Galen suggests that A. s third or middle cavity was a portion of the

right-hand chamber, evda rr\v rpirrjv evofJLifev elvat K.oi\iav 6 AptcrroreA^y
de ecmv

77
Kara TO nXarv TTJS Kapdias popiov oucra rrjs fiestas ,

owe
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direction of the lung, but all these communications are

indistinctly discernible by reason of their minuteness, except

one. 1

5i3
b The great blood-vessel, then, is attached to the biggest

of the three chambers, the one that lies uppermost
2 and on

the right-hand side
;

it then extends right through the

chamber, coming out as blood-vessel again ; just as though
the cavity of the heart were a part of the vessel, in which

the blood broadens its channel as a river that widens out

5 in a lake. 3 The aorta is attached to the middle chamber
;

4

only, by the way, it is connected with it by a much narrower

pipe.

/IXXi; Tpirrj TLS (de Diss. Art. ii. 817 K). I am inclined to accept this

hypothesis as a partial solution of the riddle, and to suppose that this

was the middle chamber in which
17 diaKpiais took place, that part of

the aorta or arterial system now known as the pulmonary artery

opening&quot;
into it.

Plain to be seen as the aorta is elsewhere, it is concealed in the

immediate neighbourhood of the heart by the pulmonary artery, which
is there the most conspicuous of all vessels

;
and it is undoubtedly the

pulmonary artery that is referred to in Aristoph. Epit. ii. 21 (pepovcn
de Kcii fls TOV TTixv/jiova Tropot XeTrrot OTTO rr]S KapSiay, Kat (T^i^ovTaL Kara

mivTa TOV nvev/jLova, olrivfs rfj KapSi a, 00? npoflrrov, SiaStSoacn TO TryeDpa.

The account of the heart in the de Somn. et Vig. 3. 45 8
a

15 is of

interest : TTO.VTOS de TOV ai/xaroy apx j
?&amp;gt; cotrrrep eipr/rai K.ai IvTavda KCU cv

uXXot?, i] KapSiu. T)v 5 ev r/y KapSia eKarepa? Trjs ^aXap,^? KOLvrj if peo^
eKeivav S (KriTfpa Several e exarepa? Trjs &amp;lt;p\e[36s, TTJS re /ncyaX^s- Kn\ovp,evt]S
Kal TIJS dopTijs v 8e Trj ^(TYJ yiveTdi i] $idK.pi(ns. For Koivf], Y (Vaticanus,

261) has Kvij. It is plain that the three chambers are not named or

arranged here as in the other books, and also that one of the three, in

this case the middle one, is recognized as being of very secondary
anatomical importance.

If we take, in conclusion, the account of the veins in the Hippocratic
treatise de Came, 5 (viii. p. 590 L), an account closely comparable with

Aristotle s, we again find no possible opportunity to suppose that the

pulmonary artery was ever associated with the venous system : dvu

yap eicri KoTXai [? KOtmi] (pXe/Ses
1

CITTO TTJS Kap^Li/s rrj p.i/ oiWp-a apri/plty, rfj

Se Koi\rj fj)\e\l/ . . .
i)

8e KOiXoTtiTTj 0Xe\^, Trpbs ij TJ /cap5i ?/,
dia rrjs KOtXt ^s

aTrarr//? u/Kei KOI 5ia TOW
&amp;lt;ppej/wv,

KOI a^i ^erat f s Ka.Tepov TO&amp;gt;V vecppwv . . .

e i i de Xoya) aTro TJ/S KoiXrjs (pXe/3o? Kal OTTO TTJS dpTrjpirjs ai aXXat
f/&amp;gt;Xf/3ef

eo-^ifrpevai eiVi Kara irav TO (rcopa.
We may also add that were the pulmonary artery not as naturally

associated with the. aorta as the arteries are easy to distinguish from
the veins, the view could never have arisen that the veins sprang from
the liver and the arteries from the heart (cf. Hippocr. de Aliment. 31, ii.

p. 22 K, IX. p. IIO L, pi co(7i
-

(pXf/3coj/ ^Trnp, pia&amp;gt;cris apT^ptcoy Kapdirj).
1 The pulmonary artery.

Uppermost, i. e. when the body is lying supine under dissection.
3
Dante, nel lago del cor.

4
i.e. the left ventricle.
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The great blood-vessel then passes through the heart

[and runs from the heart into the aorta].
1 The great

vessel looks as though made of membrane or skin, while

the aorta is narrower than it, and is very sinewy ;
and as it

stretches away to the head and to the lower parts it becomes 10

exceedingly narrow and sinewy.

First of all, then, upwards from the heart there stretches

a part of the great blood-vessel towards the lung and the

attachment of the aorta, a part consisting of a large

undivided vessel. But there split off from it two parts ;

one towards the lung and the other towards the backbone 15

and the last vertebra of the neck. 2

The vessel, then, that extends to the lung, as the lung
itself is duplicate, divides at first into two

;
and then extends

along by every pipe and every perforation, greater along
the greater ones, lesser along the less, so continuously that 20

it is impossible to discern a single part wherein there is

not perforation and vein
;

for the extremities are indis

tinguishable from their minuteness, and in point of fact the

whole lung appears to be filled with blood. The branches

of the blood-vessels lie above the tubes that extend from

the windpipe. And that vessel 3 which extends to the

vertebra of the neck and the backbone, stretches back again 25

along the backbone
;
as Homer represents in the lines

4
:

(Antilochus, as Thoon turned him round),

Transpierc d his back with a dishonest wound
;

The hollow vein that to the neck extends,

Along the chine, the eager javelin rends.

1 See note, p. 5i3
a
35. This passage has been a stumbling-block to

all interpreters, and brings confusion into the whole Aristotelian account
of the vascular system. The statement is contrary to fact, and even
the construction invites suspicion. I have no doubt but that the

reading is corrupt. Sylb., Schn., A. and W., and Pice. conj. /;
8 dopr^,

i.e. and the aorta runs from the heart. Dittm. inserts (TTO/JO?),
i.e. and a passage leads from the heart into the aorta. Neither of

these emendations is satisfactory. We have no clue to the restoration

of the passage, but, indulging in surmise, I would suggest r\ dop-n) els

Tqv api&amp;lt;TTepf)V
drro T/S Kapdias reiWt.

2
I translate literally, without attempting to force the text into

precise agreement with the facts. I take it that A. knew the lung to

be supplied with blood somehow, but did not understand the real

distribution of the veins.
3 The vena cava. 4

//. xiii. 546.
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From this vessel there extend small blood-vessels past each

30 rib and each vertebra
;
and at the vertebra above the

kidneys the vessel bifurcates. And in the above way the

parts branch off from the great blood-vessel.

But up above all these, from that part which is connected

with the heart, the entire vein branches off in two directions.

35 For its branches l extend to the sides and to the collar

bones, and then pass on, in men through the armpits to the

A. Superficial veins of the arm. I. Vena

cephalica, sometimes prolonged (ia) to enter

the external jugular. 2. Vena basilica s.

hepatitis, passing upwards to join the venae
comites brachiales. 3, Vena media super-

Jicialis.
B. The Superior Vena Cava and its

branches, i. Sup. vena cava. 2. Innomi
nate veins. 3. Int. jugular. 4. Ext. jugular.

5. Subclavian.

5i4
a
arms, in quadrupeds to the forelegs, in birds to the wings,

and in fishes to the upper or pectoral fins. The trunks

of these veins, where they first branch off, are called the

jugular veins 2
; and, where they branch off to the neck

5 [from the great vein]
y
they run alongside the windpipe ;

and, occasionally, if these veins are pressed externally, men,

1 The innominate and subclavian veins.
2 The internal jugular veins of modern anatomy ; literally, perhaps,

the cut-throat veins. Cf. Celsus, 4. I dextra sinistraque circum

guttur venae grandes quae (rtpayiTiftis nominantur, itemque arteriae

quas Kaparidas vocant sursum precedentes ultra aures feruntur .

3 Om. Gaza.
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though not actually choked, become insensible, shut their

eyes, and fall flat on the ground. Extending in the way
described and keeping the windpipe in betwixt them, they

pass on until they reach the ears at the junction of the

lower jaw with the skull. Hence again they branch off J0

into four veins,
1 of which one 2 bends back and descends

through the neck and the shoulder,
3 and meets the previous

branching off of the vein 4 at the bend of the arm, while

the rest of it terminates at the hand and fingers.

Each vein of the other 5
pair stretches from the region of 15

the ear to the brain,
15 and branches off in a number of fine

and delicate veins into the so-called meninx, or membrane,
which surrounds the brain. The brain itself in all animals

is destitute of blood, and no vein, great or small, holds its

course therein. But of the remaining veins that branch off 20

from the last-mentioned vein some envelop the head, others

close their courses in the organs of sense and at the roots

of the teeth in veins exceedingly fine and minute.

4 And in like manner the parts of the lesser one of the two

chief blood-vessels, designated the aorta, branch off, accom

panying the branches from the big vein
; only that, in 25

regard to the aorta, the passages are less in size, and the

branches very considerably less than are those of the great

vein. So much for the veins as observed in the regions

above the heart.

The part of the great vein that lies underneath the heart 7

extends, freely suspended, right through the midriff, and is 30

united both to the aorta and the backbone by slack mem
branous communications. From it one vein, short and

1
i.e. two on each side. The one branch doubtless includes the

facial veins, and also the external jugular, whose independent entry
into the subclavian is not described, A. supposing it to pass directly
into the cephalic vein.

2
i. e. one on either side (the external jugular).

3
i. e. as the cephalic vein. While this vein more commonly enters

the axillary, it is not infrequently prolonged over the clavicle to join
the external jugular.

4
i. e. communicates with the brachial or subclavian by means of its

anastomosis with the vena basilica.
r&amp;gt; internal jugular.

c As the lateral sinus, &c.
7 vena cava inferior.
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wide, extends through the liver,
1 and from it a number of

minute veins branch oft&quot; into the liver and disappear. From

35 the vein that passes through the liver two branches separate

off, of which one 2 terminates in the diaphragm or so-called

5i4
b

midriff, and the other runs up again through the armpit

into the right arm 3 and unites with the other veins at the

inside of the bend of the arm
;
and it is in consequence of

this local connexion that, when the surgeon opens this vein

in the forearm, the patient is relieved of certain pains in

the liver
;
and from the left-hand side of it there extends a

short but thick vein to the spleen and the little veins

5 branching off it disappear in that organ. Another part

branches off from the left-hand side of the great vein, and

ascends, by a course similar to the course recently described,

into the left arm
;

4
only that the ascending vein in the one

case is the vein that traverses rj the liver, while in this case

it is distinct from the vein that runs into the spleen.

10 Again, other veins branch off from the big vein
;
one to

the omentum, and another to the pancreas, from which vein

run a number of veins through the mesentery. All these

veins coalesce in a single large vein, along the entire gut

and stomach to the oesophagus ;
about these parts there

15 is a great ramification of branch veins. 6

As far as the kidneys, each of the two remaining

undivided, the aorta and the big vein extend
;
and here

they get more closely attached to the backbone, and branch

off, each of the two, into a A shape, and the big vein gets

20 to the rear of the aorta. But the chief attachment of the

aorta to the backbone takes place in the region of the heart
;

and the attachment is effected by means of minute and

sinewy vessels. The aorta, just as it draws off from the

heart, is a tube of considerable volume, but, as it advances

1

hepatic and portal veins. 2
inferior phrenic.

No such vein exists, but the account is probably based on imperfect
knowledge of the vena azygos, which A. would seem to have supposed
to communicate with the vena basilica.

Perhaps based, in like manner, on the left upper azygos.
r&amp;gt;

Reading r
j 8id.

c The general distribution of the mesenteric veins is fairly correct,
but Aristotle is unacquainted with their relation to the liver through
the portal vein. Cf., however, //. A. vii. 9. 586

b 18.
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in its course, it gets narrower and more sinewy. And from

the aorta there extend veins to the mesentery
l

just like the

veins that extend thither from the big vein, only that 25

the branches in the case of the aorta arc considerably less

in magnitude ; they are, indeed, narrow and fibrillar, and

they end in delicate hollow 2 fibre-like veinlets.

There is no vessel that runs from the aorta into the liver

or the spleen.

From each of the two great blood-vessels there extend

branches to each of the two flanks,
3 and both branches

fasten on to the bone. Vessels 4 also extend to the kidneys 30

from the big vein and the aorta
; only that they do not

open into the cavity of the organ, but their ramifications

penetrate into its substance. From the aorta 5 run two

other ducts to the bladder, firm and continuous
;
and there

are other ducts from the hollow of the kidneys, in no way 35

communicating with the big vein. From the centre of each

of the two kidneys springs a hollow sinewy vein, running

along the backbone right through the loins
;

G
by and by 515^

each of the two veins first disappears in its own flank, and

soon afterwards reappears stretching in the direction of

the flank. The extremities of these attach to the bladder,
7

and also in the male to the penis and in the female to

the womb. From the big vein no vein extends to the womb, 5

but the organ is connected with the aorta by veins numerous

and closely packed.
1 Coeliac and mesenteric arteries.
2

Reading KOL\OIS : Dittm., following Med., Canis., Guil. (wants),

7roLKL\ois. I conjecture KVK\IKOI$, with which epithet the facts tally.
3 The common iliac veins and arteries.
4

(frepovo-i . . . tV^ior, reproduced almost verbatim from H.A. i. 17.

497
a
4-

5 The ducts that are said to run from the aorta to the bladder (as
also in i. 17) are not easily to be identified. They are, perhaps, the

spermatic arteries, but A. and W. take them to be the ligamenta
vesicae lateralia.

6

$Xe/3coi&amp;gt;,
of the MSS., is unintelligible. Pice, reads (with Aa

)

vevpS&amp;gt;v,
Di. vf(pp)v : a more probable reading is &amp;lt;rrev&amp;lt;i&amp;gt;v (as in H.A.

i. 17), and so Dittm., or possibly oo-fyvow. These ducts are undoubt

edly the ureters, which are well described in P. A. iii. 9. 6ji
b 16.

Cf. Celsius, 4. i a renibus singulae venae colore albae ad vesicam
feruntur : ovprjrfjpa Graeci vocant . A. and W. bracket the whole

passage KCU \Xoi . . . npbs TO Icrxiov, as being apparently a marginal
gloss to the foregoing sentence, transposed from H.A. i. 17.

7 T -v.-^i . . 1 i _ . v / i

Dittm. would omit rr\v KVO-TIV Kill
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Furthermore, from the aorta and the great vein at the

points of divarication there branch ofT other veins. Some

of these run to the groins large hollow veins l and then

10 pass on down through the legs and terminate in the feet

and toes. And, again, another set run through the groins

and the thighs cross-garter fashion, from right to left and

from left to right, and unite in the hams with the other

veins/

In the above description we have thrown light upon the

course of the veins and their points of departure.

15 In all sanguineous animals the case stands as here set

forth in regard to the points of departure and the courses

of the chief veins. But the description does not hold equally

good for the entire vein-system in all these animals. For,

in point of fact, the organs are not identically situated in

them all
; and, what is more, some animals are furnished

with organs of which other animals are destitute. At the

same time, while the description so far holds good, the

20 proof of its accuracy is not equally easy in all cases, but

is easiest in the case of animals of considerable magnitude
and supplied abundantly with blood. For in little animals

and those scantily supplied with blood, either from natural

and inherent causes or from a prevalence of fat in the

body, thorough accuracy in investigation is not equally

attainable
;
for in the latter of these creatures the passages

get clogged, like water-channels choked with slush
;

3 and

the others have a few minute fibres 4 to serve instead of

25 veins. But in all cases the big vein is plainly discernible,

even in creatures of insignificant size.

The sinews of animals have the following properties. 5
For these also the point of origin is the heart 5

;
for the

heart has sinews within itself in the largest of its three

30 chambers, and the aorta is a sinew-like vein
;

in fact, at its

1 The common iliacs, and their branches.
2
Probably the anastomoses of the saphenous veins.

3
Plat. Jim. 77 G; P. A. iii. 5. 668 :i

14. 29; Galen, de Nat. Fac.
ii. 210 K.

4

oXiyas *ai TCWTCIS Ivas. Oy. rprmif, perforated.
5

Cf. P. A. iii. 4. 666 b
17.&quot;
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extremity it is actually a sinew, for it is there no longer 30

hollow, and is stretched like the sinews where they termi

nate at the jointings of the bones. Be it remembered,

however, that the sinews do not proceed in unbroken

sequence from one point of origin, as do the blood-vessels.

For the veins have the shape of the entire body, like

a sketch of a mannikin ;

l in such a way that the whole

frame seems to be filled up with little veins 2 in attenuated 5i5
l

subjects for the space occupied by flesh in fat individuals

is filled with little veins in thin ones whereas the sinews

are distributed about the joints and the flexures of the

bones. Now, if the sinews were derived in unbroken 5

sequence from a common point of departure, this continuity

would be discernible in attenuated specimens.
In the ham, or the part of the frame brought into full

play in the effort of leaping, is an important system of

sinews
;
and another sinew, a double one, is that called

the tendon
J

,

3 and others are those brought into play when

a great effort of physical strength is required ;
that is to

say, the epitonos or back-stay and the shoulder-sinews.4 10

Other sinews, devoid of specific designation, are situated

in the region of the flexures of the bones
;
for all the bones

that are attached to one another are bound together by
sinews, and a great quantity of sinews are placed in the

neighbourhood of all the bones. Only, by the way, in the

1 See Schneider s interesting note, vol. iii. p. 28. Hesych.
TO. v\a, Trepi a TO TrpooToj/ ot TrXaarai rov Kypov TiOeaaiv, odev Kal ol \f7irol

Kal ao-apKoi Kavaftoi \eyovrai. Phot. TO Trpavroi/ v\ov VTTO TO&amp;gt;V TrXuo-rcoi/,

Trept 6 TOV TTTjXbv TiQevrcs Ti\a(Tarov(nv. Cf. also P. A. ii. 9. 654
b 29

eocTTrep -yap ot TrAaTroi/res1 en TTTJ\OV &&amp;gt;ov
rj TWOS ci\\rjs vypas o~vo~ra(rea&amp;gt;s

v&amp;lt;iorao&quot;t TWV
&amp;lt;TTfp()v TL

o&quot;atyiarcoi&amp;gt;,
eld

1

ovra&amp;gt; 7repi7rXarTOvo&quot;t,
TOV avTov

rp6Voi&amp;gt;

f] &amp;lt;pvo~is de8rj/ji.Lovpyr]K(v e&amp;lt; TU&amp;gt;V o~apKa)v TO a&amp;gt;oi/. Thus the technical

meaning of Knvafiof is the rough framework of a statue, but it would

appear to come to mean the rough outline of the human figure, such
as children draw upon a wall. Cf. G. A. ii. 6. 743* 2 naQdnep ol rovs

KavdlBovs ypd(povT(S fv rot? rot^oi?.
2 Plin. xi. 89.
3

Probably the great ligament of the neck, the ligamentum nuchae .

Hesych. Tevw TO ev rc3 rpcg^Xw veipov (cf. Od. iii. 450 ;
//. x. 456, &c.).

Or perhaps the tendo Achillis
,
cf. Ruf. Ephes. p. 43 cu n-a^elai e/c rou

IviOV
K&amp;lt;j&amp;gt;VO-(lS,

Kal TO. (LS rfjV TTTfpVdV K ToC p,VOS CK&amp;lt;j)v6p,Va
TfVOVTfS.

4
f-rriTovos cf. firirovoi, Plat. Tim. 84 E. ufuaia, cf. Galen, xviii A.,

386 K. The anatomical meaning of the former is unknown
;
the latter

is probably the deltoid muscle, the df\Toeidr)s of Galen (1. c.).

AR. H.A. H
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head there is no sinew
;
but the head is held together by

the sutures of the bones.

15 Sinew is fissile lengthwise, but crosswise it is not easily

broken, but admits of a considerable amount of hard tension.

In connexion with sinews a liquid mucus is developed,

white and glutinous, and the organ, in fact, is sustained by
it and appears to be substantially composed of it. Now,
vein may be submitted to the actual cautery, but sinew,

when submitted to such action, shrivels up altogether ; and,

if sinews be cut asunder, the severed parts will not again

20 cohere. 1 A feeling of numbness is incidental only to parts

of the frame where sinew is situated. 2

There is a very extensive system of sinews connected

severally with the feet, the hands, the ribs, the shoulder-

blades, the neck, and the arms.

All animals supplied with blood are furnished with

sinews
;
but in the case of animals that have no flexures to

their limbs, but are, in fact, destitute of either feet or hands,
2 5 the sinews are fine and inconspicuous ;

and so, as might
have been anticipated, the sinews in the fish are chiefly

discernible in connexion with the fin.

The ines 3
(or fibrous connective tissue) are a something 6

intermediate between sinew and vein. Some of them are

supplied with fluid, the lymph ;
and they pass from sinew

3 to vein and from vein to sinew. 4 There is another kind of

ines or fibre that is found in blood, but not in the blood

of all animals alike. If this fibre be left in the blood, the

blood will coagulate; if it be removed or extracted, the

blood is found to be incapable of coagulation. .While,

however, this fibrous matter is found in the blood of the

great majority of animals, it is not found in all. For

1
Plin. xi. 88.

2

veCpn in Ar. are sinews and ligaments, but with these he included
and confused such nerves as he was acquainted with : cf. Plin. xi. 88
*

neque ii [nervi] solidantur incisi : mirumque, vulneratis summus
dolor, praesectis nullus .

3 Cf. P. A. ii. 4.
4 The meaning is uncertain. Seal. tr. differunt autem a nervis,

quantum ad venarum naturam vergunt, et a venis distant quantum ad
nervorum inclinant rationem .
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instance, we fail to find it in the blood of the deer,
1 the roe,

the antelope,
2 and some other animals

; and, owing to this

deficiency of the fibrous tissue, the blood of these animals

does not coagulate to the extent observed in the blood of

other animals. 3 The blood of the deer coagulates to about 5i6
a

the same extent as that of the hare : that is to say, the

blood in either case coagulates, but not into a stiff or jelly-

like substance, like the blood of ordinary animals, but only
into a flaccid consistency like that of milk which is not

subjected to the action of rennet. The blood of the

antelope admits of a firmer consistency in coagulation ;
for

in this respect it resembles, or only comes a little short of, 5

the blood of sheep. Such are the properties of vein, sinew,

and fibrous tissue.

7 The bones in animals are all connected with one single

bone,
4 and are interconnected, like the veins, in one un

broken sequence ;
and there is no instance of a bone

standing apart by itself.

In all animals furnished with bones, the spine or back- 10

bone is the point of origin for the entire osseous system.
The spine is composed of vertebrae, and it extends from

the head down to the loins. The vertebrae are all per

forated, and, above, the bony portion of the head is

connected with the topmost vertebrae, and is designated
the skull . And the serrated lines on the skull are

termed *

sutures .

The skull is not formed alike in all animals. In some 15

animals the skull consists of one single undivided bone,
as in the case of the dog ;

5 in others it is composite in

structure, as in man
;
and in the human species the suture

is circular in the female, while in the male it is made up

1 H. A. iii. 19. 52o
b
24 ;

P. A. ii. 4. 65o
b

15 ;
Meteor, iv. 7. 384* 26.

2
/3ou/3aXoy, cf. P. A. iii. 2. 663* ii

;
Plin. viii. 15; Opp. Cyn. iii.

300; Strabo, xvii. 3. 4, c.
; identified by Cuvier with Antilope (Alco-

cephalus) bubalis, of N. Africa.
3

Cf. Plin. xi. 90. It is said that the blood of animals which have
been coursed coagulates imperfectly : cf. John Hunter s Works,
i. p. 239; also Hewson s do., edit. Gulliver, p. 25.

4 P. A. ii. 9. 654
b 12.

5
Ael. iv. 40.

H 2
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of three separate sutures, uniting above in three-corner

fashion
;

1 and instances have been known of a man s skull

20 being devoid of suture altogether. The skull is composed
not of four bones, but of six

;
two of these are in the

region of the ears, small in comparison with the other

four. From the skull extend the jaws, constituted of bone.

[Animals in general move the lower jaw ;
the river-

crocodile 2
is the only animal that moves the tipper one.]

3

25 In the jaws is the tooth-system ;
and the teeth are con

stituted of bone, and are half-way perforated ;
and the

bone in question is the only kind of bone which it is found

impossible to grave with a graving tool.

On the upper part of the course of the backbone 4 are

the collar-bones and the ribs. The chest rests on ribs
;
and

these ribs 5 meet together, whereas the others do not
;
for

3o no animal has bone in the region of the stomach. 6 Then

come the shoulder-bones, or blade-bones, and the arm-

bones connected with these, and the bones in the hands

connected with the bones of the arms. With animals that

have forelegs, the osseous system of the foreleg resembles

that of the arm in man.

35 Below the level of the backbone, after the haunch-bone,

comes the hip-socket ;
then the leg-bones, those in the

thighs and those in the shins, which are termed colenes or

5i6
b
limb-bones, a part of which is the ankle, while a part of the

same is the so-called plectrum in those creatures that

1 Herod, ix. 83; H. A. i. 7. 4Qi
b 2

;
P. A. ii. 7. 653

b
I

;
Ruf. Ephes.

p. 34. The alleged difference between the male and female skull is

one of the puzzles of Aristotelian anatomy ;
I am inclined to think

(with Harduin, ad Plin. xi. 48) that A. imagined the sutures to cor

respond with the partings of the hair, but see Ogle s note (Parts of
Anim. p. 168).

2 H. A. i. ii. 492
b
23 ;

P. A. ii. 17. 66ob 26, iv. n. 6Qi
b

25.3

[ ] A. and W.
For the

^
unintelligible reading OTTO 6e rrjs pa^eeo? rj

re TrepoV?
(s. Trcpwvis) eo-Ti, I have ventured to substitute uva&amp;gt; 8f rrjs pdxws ,v

TrepmW, on the lines of /carco 8
?) nepaivei in the following sentence.

ntpovrj never means a bone in A., and the fibula, which it elsewhere
means, has no relation to the context, irepaivw, by the way, does not

necessarily mean to end, but also to extend, to run its course.
i. e. the upper ones. p. A. ii. 9. 655* I .

E
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have an ankle
;

l and connected with these bones are the

bones in the feet.

Now, with all animals that are supplied with blood and

furnished with feet, and are at the same time viviparous,

the bones do not differ greatly one from another, but only

in the way of relative hardness, softness, or magnitude. 5

A further difference, by the way, is that in one and the

same animal certain bones are supplied with marrow, while

others are destitute of it. Some animals might on casual

observation appear to have no marrow whatsoever in their

bones : as is the case with the lion,
2
owing to his having

marrow only in small amount, poor and thin, and in very
few bones

;
for marrow is found in his thigh and arm-bones.

The bones of the lion are exceptionally hard
;
so hard, in 10

fact, that if they are rubbed hard against one another they
emit sparks like flint-stones. The dolphin has bones, and

not fish-spine.

Of the other animals supplied with blood, some differ

but little,
3 as is the case with birds

;
others have systems

analogous,
4 as fishes

;
for viviparous fishes, such as the 15

cartilaginous species, are gristle-spined,
5 while the ovipara

have a spine which corresponds to the backbone in quadru

peds. This exceptional property has been observed in

fishes, that in some of them there are found delicate spines
scattered here and there throughout the fleshy parts. The

serpent is similarly constructed to the fish
;
in other words,

his backbone is spinous.
6 With oviparous quadrupeds, the 20

skeleton of the larger ones is more or less osseous
;
of the

1 The passage is obscure. TrX^/crpa here can scarcely be the spurs
of birds, inasmuch as in these an ankle is never mentioned. Hesych.

*

indicates another meaning : TrA^rpov* xai TO /zepoy naff 6
17 K&amp;lt;-&amp;lt;pa\r)

TOV

fjLrjpov TTJ KOTuAr/ 7Tpoo-7TeAaei, Kcil 8ia TO TTfTrXiJxQai TOV p.r)pov. To this

Schneider adds (iii. p. 143) Videtur intelligi hie o eco Koi/SvAoy, ov evioi

&amp;lt;pao~t
TS)i&amp;gt; l8iu&amp;gt;Tu&amp;gt;v

d&amp;lt;rrpdya\ov 7rpoo~ayopeveo~6ai, ut ait Rufus, p. 70 .

2 P. A. ii. 6. 65 i
a

37, 9. 655
a

14; Plin. xi. 86; Antig. Mirab. 80;
Herod, iv. 53 ;

Ael. iv. 34.
3

sc. in regard to their osseous systems from the above-mentioned
animals.

4
sc. rather than similar.

P. A., ii. 9- 65 5
a
24 vyporepav re yap ava.yK.aiov aiiT&v ivai TTJV Kivrjariv.

6
Ibid. 655

a 21 TrX^ rols Xiav /zeyoXois* TOVTOIS 5e, 8C anep Kal TOIS wo-

r, rrpoy TT]V la^yv to^uporepcoj/ del TW
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smaller ones, more or less spinous. But all sanguineous

animals have a backbone of either one kind or other : that

is, composed either of bone or of spine.

The other portions of the skeleton are found in some

animals and not found in others, but the presence or the

25 absence of this and that part carries with it, as a matter of

course, the presence or the absence of the bones or the

spines corresponding to this or that part. For animals

that are destitute of arms and legs cannot be furnished

with limb-bones : and in like manner with animals that

have the same parts, but yet have them unlike in form ; for

in these animals the corresponding bones differ from one

another in the way of relative excess or relative defect, or

in the way of analogy taking the place of identity. So

30 much for the osseous or spinous systems in animals.

Gristle l
is of the same nature as bone, but differs from it 8

in the way of relative excess or relative defect. And just

like bone, cartilage also, if cut, does not grow again. In

terrestrial viviparous sanguinea the gristle formations are

35 unperforated, and there is no marrow in them as there

is in bones
;

in the selachia, however for, be it observed,

5i7
a
they are gristle-spined there is found [in the case of the

flat species],
2 in the region of the backbone, a gristle-like

substance analogous to bone, and in this gristle-like sub

stance there is a liquid resembling marrow. 3 In viviparous
animals furnished with feet, gristle formations are found in

the region of the ears, in the nostrils, and around certain

5 extremities of the bones.

Furthermore, there are parts of other kinds, neither 9
identical with, nor altogether diverse from, the parts above

enumerated : such as nails, hooves, claws, and horns
;
and

also, by the way, beaks, such as birds are furnished with

all in the several animals that are furnished therewithal.

10 All these parts are flexible and fissile
;
but bone is neither

flexible nor fissile, but frangible.

1 P. A. ii. 9. 655
a
32 ;

Plin. xi. 87.
2
Manifestly corrupt : Schn. cj. eV rots irpnveo-t.

s P. A. ii. 6. 652* 13.



BOOK III. 9 5&amp;lt;7

And the colours of horns and nails and claw and hoof .

follow the colour of the skin and the hair. 1 For according

as the skin of an animal is black, or white, or of medium

hue, so are the horns, the claws, or the hooves, as the case 15

may be, of hue to match. And it is the same with nails.

The teeth, however, follow after the bones. Thus in black

men, such as the Aethiopians and the like, the teeth and

bones are white, but the nails are black, like the whole

of the skin. 20

Horns in general are hollow at their point of attachment

to the bone which juts out from the head inside the horn,

but they have a solid portion at the tip, and they are

simple and undivided in structure. In the case of the stag

alone of all animals the horns are solid throughout,
2 and

ramify into branches (or antlers). And, whereas no other

animal is known to shed its horns, the deer sheds its horns 25

annually, unless it has been castrated
;
and with regard to

the effects of castration in animals we shall have much to

say hereafter.3 Horns attach rather to the skin than to the

bone ; which will account for the fact that there are found

in Phrygia and elsewhere cattle that can move their horns

as freely as their ears. 4

Of animals furnished with nails and, by the way, all 30

animals have nails that have toes, and toes that have feet,

except the elephant ;
and the elephant has toes undivided

and slightly articulated, but has no nails whatsoever 5 of

animals furnished with nails, some are straight-nailed, like

man
;
others are crooked-nailed, as the lion among animals 5 ll

that walk, and the eagle among animals that fly.

1
Cf. G. A. ii. 6. 745

a 22
;

v. 4. 784* 42, 5. ;85
b

3.
2 H.A. ii. I. 5oo

a 6
;
P. A. iii. 2. 663

b 12
; Plin. xi. 45.

3 H.A. ix. 50. 63i
b
%4

Opp. Cyn. ii. 94 ft * J
7
^ *v

Kpdf(r&amp;lt;ri (pvcris KCIVOICTI reruKrai* ot&amp;gt; yap rot

Kpareprjcriv vnep KefpaXfjcri TreV^ye, K\LVOVCTL 5e Kfpara Kai ayK\iou(r

Antig. Ixxxi
;
Ael. ii. 20, xvi. 33 ;

Plin. xi. 45 ;
of certain Aethiopian

cattle, Ael. xvii. 45, Diod. Sic. i. 201, Agatharch. ap. Phot. p. 1363.
Schn. quotes (p. 147) from Lobus, Descr. de rAbysstnie, i. p. 88 ceux-

la n ont point de cornes, ou s ils en ont, elles sont si molles et si

flexibles qu elles leur pendent comme des bras rompus ;
and refers

also to Beckmann, Litteratur der dltesten Reisebeschreibungen^ i. p. 566.
Similar cattle are known from Madagascar ;

cf. Flacourt, Hist, de
la grande He Madagascar, 1661.

6 H.A,\\. i. 497
b
23, &c.
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The following are the properties of hair and of parts 10

analogous to hair, and of skin or hide. All viviparous

animals furnished with feet have hair;
1

all oviparous

5 animals furnished with feet have horn-like tessellates ;

fishes, and fishes only, have scales that is, such oviparous

fishes as have the crumbling egg or roe. For of the lanky

fishes, the conger has no such egg, nor the muraena, and

the eel has no egg at all.
2

The hair differs in the way of thickness and fineness,
3 and

of length, according to the locality of the part in which

10 it is found, and according to the quality of skin or hide on

which it grows. For, as a general rule, the thicker the

hide, the harder and the thicker is the hair
;
and the hair

is inclined to grow in abundance and to a great length in

localities of the bodies hollow and moist, if the localities

be fitted for the growth of hair at all. The facts are

similar in the case of animals whether coated with scales

15 or with tessellates. With soft-haired animals the hair gets

harder with good feeding, and with hard-haired or bristly

animals it gets softer and scantier from the same cause.

Hair differs in quality also according to the relative heat

or warmth of the locality : just as the hair in man is hard in

20 warm places and soft in cold ones. Again, straight hair is

inclined to be soft, and curly hair to be bristly.

Hair is naturally fissile, and in this respect it differs in II

degree in diverse animals. In some animals the hair goes
on gradually hardening into bristle until it no longer re-

25 sembles hair but spine, as in the case of the hedgehog.
4

And in like manner with the nails
;

for in some animals

the nail differs as regards solidity in no way from bone.

Of all animals man has the most delicate skin: that

is, if we take into consideration his relative size.
5 In the

skin or hide of all animals there is a mucous liquid, scanty
in some animals and plentiful in others, as, for instance, in

30 the hide of the ox
;
for men manufacture glue out of it.

1 Plin. xi. 94.
2 H. A. vi. 13. 567* 20, 16. 570* 3, &c. 3 G. A. v. 3. 782* i.
4 H. A. i. 6. 49o

b 28
; G. A. v. 3. ;8i b **.

5

G.A.v.s. 785*8.
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(And, by the way, in some cases glue is manufactured from

fishes also.) The skin, when cut, is in itself devoid of

sensation
;

1 and this is especially the case with the skin on

the head, owing to there being no flesh between it and the

skull. And wherever the skin is quite by itself, if it be cut 5*8
a

asunder, it does not grow together again, as is seen in the

thin part of the jaw,
2 in the prepuce, and the eyelid.

3 In

all animals the skin is one of the parts that extends con

tinuous and unbroken,
4 and it comes to a stop only where

the natural ducts pour out their contents,
5 and at the mouth

and nails.

All sanguineous animals, then, have skin
;

but not all 5

such animals have hair,
6 save only under the circumstances

described above. The hair changes its colour 7 as animals

grow old, and in man it turns white or grey.
8 With

animals, in general, the change takes place, but not very

obviously, or not so obviously as in the case of the horse.9

Hair turns grey from the point backwards to the roots.

But, in the majority of cases, grey hairs are white from the 10

beginning ;
and this is a proof that greyness of hair does

not, as some believe to be the case, imply withering or

decrepitude, for no part is brought into existence in a

withered or decrepit condition.

In the eruptive malady called the white-sickness all the

hairs get grey ;
and instances have been known where

the hair became grey while the patients were ill of the

malady, whereas the grey hairs shed off and black ones

replaced them on their recovery, [Hair is more apt to 15

turn grey when it is kept covered than when exposed
to the action of the outer air.]

10 In men, the hair over the

temples is the first to turn grey,
11 and the hair in the front

1 P.A.\\. 10.656^6.
2

i. e. the cheek. 3 H. A. i. 13. 493** 27.
4 That is to say, the skin forms a connected system as do the blood

vessels, but not the sinews : vide supra.
*

&amp;lt;!iKfj.aCovTai : cf. P. A. iii. 14. 675
b 20. A. and W. cj. jy

ra Kara
.t

6 H.A. i. 6. 490
b 26

;
cf. ii. i. 4Q8

b 16.
7 G.A.v. 3-6 ;

de Coloribus, 5, 6.
8 Probl. x. 63. 898* 31.

9 G.A.v. 5.785* H. w
[ ] Dittm.

11
Cf. Ar. Eg. 520.
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grows grey sooner than the hair at the back
;
and the hair

on the pubes is the last to change colour.

Some hairs are congenital, others grow after the maturity

of the animal
;
but this occurs in man only. The congenital

20 hairs are on the head, the eyelids, and the eyebrows ;
of

the later growths the hairs on the pubes are the first to

come, then those under the armpits, and, thirdly, those on

the chin
; for, singularly enough, the regions where con

genital growths and the subsequent growths are found are

equal in number. The hair on the head grows scanty and

25 sheds out to a greater extent and sooner than all the rest.

But this remark applies only to hair in front
;

for no man
ever gets bald at the back of his head. Smoothness on the

top of the head is termed baldness
,
but smoothness on

the eyebrows is denoted by a special term which means

forehead-baldness
;
and neither of these conditions of

baldness supervenes in a man until he shall have come

30 under the influence of sexual passion. For no boy ever

gets bald, no woman, and no castrated man.1 In fact, if

a man be castrated before reaching puberty, the later

growths of hair never come at all
; and, if the operation

take place subsequently, the after-growths, and these only,

shed off; or, rather, two of the growths shed off, but not

that on the pubes.

Women do not grow hairs on the chin ; except that a

scanty beard grows on some women after the monthly
courses have stopped ;

and a similar phenomenon is observed

35 at times in priestesses in Caria,
2 but these cases are looked

upon as portentous with regard to coming events. The
other after-growths are found in women, but more scanty
and sparse. Men and women are at times born consti

tutionally and congenitally incapable of the after-growths ;

and individuals that are destitute even of the growth upon
the pubes are constitutionally impotent.

Hair as a rule grows more or less in length as the wearer

1 H.A. ix. 50. 63i
b
31 ;

G.A. v. 3. 784* 4 ;
Probl. x. 57. 897

b
23 ;

Hippocr. Aph. vi. 28 (iv. p. 571 L, iii. p. 753 K) ; Porph. de Abst. p. 233 ;

Pirn. xi. 7. 47 ; Antig. //. M. 109, 118.
2 Herod, i. 175, viii. 104.
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grows in age ; chiefly the hair on the head, then that in the 5

beard, and fine hair grows longest of all. With some

people as they grow old the eyebrows grow thicker,
1 to

such an extent that they have to be cut off; and this

growth is owing to the fact that the eyebrows are situated

at a conjuncture of bones, and these bones, as age comes

on, draw apart and exude a gradual increase of moisture

or rheum. The eyelashes do not grow in size, but they 10

shed when the wearer comes first under the influence of

sexual feelings, and shed all the quicker as this influence

is the more powerful ;
and these are the last hairs to

grow grey.

Hairs if plucked out before maturity grow again ;
but

they do not grow again if plucked out afterwards. Every
hair is supplied with a mucous moisture at its root, and

immediately after being plucked out it can lift light articles

if it touch them with this mucus. 15

Animals that admit of diversity of colour in the hair

admit of a similar diversity to start with in the skin and in

the cuticle of the tongue.
2

In some cases among men the upper lip and the chin is

thickly covered with hair, and in other cases these parts

are smooth and the cheeks are hairy ; and, by the way,
smooth-chinned men are less inclined than bearded men 20

to baldness.

The hair is inclined to grow in certain diseases, especially

in consumption, and in old age, and after death
;

3 and

under these circumstances the hair hardens concomitantly
with its growth, and the same duplicate phenomenon is

observable in respect of the nails.

In the case of men of strong sexual passions the con

genital hairs shed the sooner, while the hairs of the after- 25

1 P. A. Hi. 15. 658
b 2o.

2 H. A. vi. 19. 574* 5; G.A. v. 6. ;86
a 21. Cf. Verg. G. iii. 387

Ilium autem, quamvis aries sit Candidas ipse, Nigra subest udo
tantum cui lingua palato, Reice, ne maculis infuscet vellera pullis
Nascentum . Cf. PJin. viii. 72 ;

Colum. vii. 3 ; Geopon. xviii. 6.
3
Synes. in Calvitii laude, p. 79 roCro yap VTTO T&V ev AiyvTrra)

TTfVTwv fls TrdvTcis 8iaT0pv\r]Tai, KM Tis (V
xp&amp;lt;p Kovpid? dno6av(ov fls

KO^TJV Kd\ Trcoyajva @a6vv rjveyK.f. Cf. also Arnob. v. p. 1 66
;
Tertull. de

Anim* c. 51 (cit. J. G. S.).
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that envelops the brain;
1 next in order of magnitude

comes the membrane that encloses the heart. If mem-

5 brane be bared and cut asunder it will not grow together

again, and the bone thus stripped of its membrane

mortifies.

The omentum 2 or caul, by the way, is membrane. All 14

sanguineous animals are furnished with this organ ; but in

some animals the organ is supplied with fat, and in others

it is devoid of it. The omentum has both its starting-point

10 and its attachment, with ambidental vivipara, in the centre

of the stomach, where the stomach has a kind of suture;

in non-ambidental vivipara it has its starting-point and

attachment in the chief of the ruminating stomachs. 3

The bladder also is of the nature of membrane, but of 15

membrane peculiar in kind, for it is extensile. The organ

is not common to all animals, but, while it is found in all

15 the vivipara, the tortoise 4
is the only oviparous animal that

is furnished therewithal. The bladder, like ordinary mem
brane, if cut asunder will not grow together again, unless

the section be just at the commencement of the urethra :

except indeed in very rare cases, for instances of healing

have been known to occur. After death, the organ passes

no liquid excretion
;
but in life, in addition to the normal

liquid excretion, it passes at times dry excretion also,

which turns into stones in the case of sufferers from that

20 malady. Indeed, instances have been known of concretions

in the bladder so shaped as closely to resemble cockle

shells.

Such are the properties, then, of vein, sinew and skin, of

fibre and membrane, of hair, nail, claw and hoof, of horns,

of teeth, of beak, of gristle, of bones, and of parts that are

25 analogous to any of the parts here enumerated.

1 The dura mater and pia mater.
2 P. A. iv. 3. 677

b
14; Plin.xi. 80.

3 Cf. Cuvier, Lemons d anat. comp. iv. pp. 87, 89. In the P. A. the
terms /lovoKoiXia and no\vKoi\ia correspond to what are here called
TO. dfjiffxadovra a)OTo*a and TO. /u) a/zc^coSoi/ra.

4 H.A. ii. 16. so6b 27 ;
P. A. iii. 8. 671* 31 ;

Plin. xi. 83.
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16 Flesh,
1 and that which is by nature akin to it in san

guineous animals, is in all cases situated in between the

skin and the bone, or the substance analogous to bone ;
for

just as spine is a counterpart of bone, so is the flesh-like

substance of animals that are constructed on a spinous

system the counterpart of the flesh of animals constructed 30

on an osseous one.

Flesh can be divided asunder in any direction, not

lengthwise only as is the case with sinew and vein. When
animals are subjected to emaciation the flesh disappears,

and the creatures become a mass of veins and fibres
;

2

when they are over fed, fat takes the place of flesh.
3

Where the flesh is abundant in an animal, its veins arc 520**

somewhat small and the blood abnormally red
;
the viscera

also and the stomach are diminutive
;
whereas with animals

whose veins are large the blood is somewhat black, the

viscera and the stomach are large, and the flesh is some

what scanty. And animals with small stomachs are

disposed to take on flesh. 5

lj Again, fat and suet differ from one another.4 Suet is

frangible in all directions and congeals if subjected to

extreme cold, whereas fat can melt but cannot freeze or

congeal ;
and soups made of the flesh of animals supplied

with fat do not congeal or coagulate, as is found with 10

horse-flesh and pork ;
but soups made from the flesh of

animals supplied with suet do coagulate, as is seen with

mutton and goat s flesh. Further, fat and suet differ as to

their localities : for fat is found between the skin and flesh,

but suet is found only at the limit of the fleshy parts.

Also, in animals supplied with fat the omentum or caul is

supplied with fat, and it is supplied with suet in animals

supplied with suet. Moreover, ambidental animals are 15

supplied with fat, and non-ambidentals with suet.

Of the viscera the liver in some animals becomes fatty,

as, among fishes, is the case with the selachia, by the

1 P. A. ii. 8. 2 H.A. iii. 5- 5i5
b

I.

G. A. i. 1 8. 726
a 6 eon yap KOI

fj TTi/zeXj) Trepirrco/Lia dt cv

vyietvov.
4 P.A.li. 5; Plin. xi. 85.



520
a HISTORIA ANIMAUUM

melting of whose livers an oil is manufactured. These

cartilaginous fish themselves have no free fat at all in

20 connexion with the flesh or with the stomach. The suet

in fish is fatty, and does not solidify or congeal. All

animals are furnished with fat, either intermingled with

their flesh, or apart. Such as have no free or separate fat

are less fat than others in stomach and omentum, as the

eel
;

for it has only a scanty supply of suet about the

25 omentum. Most animals take on fat in the belly, especially

such animals as are little in motion.

The brains of animals supplied with fat are oily, as in

the pig; of animals supplied with suet, parched and dry.
1

But it is about the kidneys
2 more than any other viscera

that animals are inclined to take on fat
;
and the right

kidney is always less supplied with fat than the left kidney,

30 and, be the two kidneys ever so fat, there is always a space

devoid of fat in between the two. Animals supplied with

suet are specially apt to have it about the kidneys, and

especially the sheep ;
for this animal is apt to die from its

kidneys being entirely enveloped. Fat or suet about the

kidney is superinduced by overfeeding, as is found at

52O
b Leontini in Sicily ;

and consequently in this district they
defer driving out sheep to pasture until the day is well on,

with the view of limiting their food by curtailment of the

hours of pasture.

The part around the pupil of the eye is fatty
3 in all 18

animals, and this part resembles suet in all animals that

5 possess such a part and that are not furnished with hard

eyes.
4

Fat animals, whether male or female, are more or less

unfitted for breeding purposes.
5 Animals are disposed to

1 The corresponding statement in the P. A. is of the marrow, not of

the brain.
3 P. A. iii. 9. 6;2

a 2
; Plin. xi. 81.

*
ivlov is A. and W. s emendation for MWOV

;
cf. de Sensu, 2. 438* 20

Kai TO \fvKov TOV ofjifjiaTos fv rols e)(ovo~iv alfj,a nlov KCI\ \nrapov I cf. also

H.A. iv. 8. 533
a

9 (lect. dub.} rtjv *a\. Koprjv KO.\ TO KVK\CO nlov, and
Plin. xi. 85 ;

it is inserted by Dittm. after
ofaaXfjiols.

Scotus tr. quod
prope pupillam oculi est, in omnibus animalibus est multi sebi .

4
i.e. like the crab.

D G. A. i. 18. 726* 3 ;
Plin. /.

&amp;lt;:.,
&c.
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take on fat more when old than when young, and especially

when they have attained their full breadth and their full

length and are beginning to grow depth-ways.

19 And now to proceed to the consideration of the blood. 10

In sanguineous animals blood is the most universal and the

most indispensable part ;
and it is not an acquired or adven

titious part, but it is a consubstantial part of all animals

that are not corrupt or moribund. 1 All blood is contained

in a vascular system, to wit, the veins, and is found nowhere

else, excepting in the heart. Blood is not sensitive to touch 15

in any animal,
2
any more than the excretions of the stomach

;

and the case is similar with the brain and the marrow.

When flesh is lacerated, blood exudes, if the animal be

alive and unless the flesh be gangrened. Blood in a healthy

condition is naturally sweet to the taste,
3 and red in colour

;
20

blood that deteriorates from natural decay or from disease

more or less black. Blood at its best, before it under

goes deterioration from either natural decay or from disease,

is neither very thick nor very thin. In the living animal it

is always liquid and warm, but, on issuing from the body,
it coagulates in all cases except in the case of the deer, the

roe, and the like animals
; for, as a general rule, blood 25

coagulates unless the fibres be extracted.4 Bull s blood is

the quickest to coagulate.
5

Animals that are internally and externally viviparous

are more abundantly supplied with blood than the san

guineous ovipara.
6 Animals that are in good condition,

either from natural causes or from their health having been 30

attended to, have the blood neither too abundant as

creatures just after drinking have the liquid inside them in

abundance nor again very scanty, as is the case with

animals when exceedingly fat. For animals in this con

dition have pure blood, but very little of it, and the fatter

1
Plin. xi. 90.

2 P. A. ii. 3. 65o
b

4.
3 P. A. iv. 2. 677

a 20. *
Cf. 5is

b
34.

5 P. A. ii. 4. 65 i
a

i.
6 A doubtful sentence, probably leaving a lacuna.

All. H.A, I
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an animal gets the less becomes its supply of blood
;
for

whatsoever is fat is destitute of blood.

ggja
A fat substance is incorruptible, but blood and all things

containing it corrupt rapidly, and this property characterizes

especially all parts connected with the bones. Blood is

finest and purest in man
;
and thickest and blackest in the

bull and the ass, of all vivipara.
1 In the lower and the

5 higher parts of the body blood is thicker and blacker than

in the central parts.
2

Blood beats or palpitates in the veins of all animals alike

all over their bodies, and blood is the only liquid that

permeates the entire frames of living animals, without

exception and at all times, as long as life lasts. Blood is

developed first of all in the heart of animals 3 before the

10 body
4

is differentiated as a whole. If blood be removed

or if it escape in any considerable quantity, animals fall

into a faint or swoon
;

if it be removed or if it escape in an

exceedingly large quantity they die. If the blood get

exceedingly liquid, animals fall sick
;

for the blood then

turns into something like ichor, or a liquid so thin that

it at times has been known to exude through the pores like

sweat. In some cases blood, when issuing from the veins,

15 does not coagulate at all, or only here and there. Whilst

animals are sleeping the blood is less abundantly supplied

near the exterior surfaces, so that, if the sleeping creature

be pricked with a pin, the blood does not issue as copiously
as it would if the creature were awake. Blood is developed
out of ichor by coction,and fat in like manner out of blood.

If the blood get diseased, haemorrhoids may ensue in the

nostril or at the anus, or the veins may become varicose.

20 Blood, if it corrupt in the body, has a tendency to turn

into pus, and pus may turn into a solid concretion.

Blood in the female differs from that in the male, for,

supposing the male and female to be on a par as regards

age and general health, the blood in the female is thicker

and blacker than in the male
;
and with the female there is

1 Plin. xi. 90.
2 cf p Am ji

3 P. A. ii. 4. 666a 7, ^24, &c. 4
sc. of the embryo.
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a comparative superabundance of it in the interior. Of all 25

female animals the female in man is the most richly supplied

with blood,
1 and of all female animals the menstruous dis

charges are the most copious in woman. 2 The blood of

these discharges under disease turns into flux. Apart from

the menstrual discharges, the female in the human species

is less subject to diseases of the blood than the male.

Women are seldom afflicted with varicose veins, with

haemorrhoids, or with bleeding at the nose, and, if any of 30

these maladies supervene, the menses are imperfectly

discharged.
3

Blood differs in quantity and appearance according to

age ;
in very young animals it resembles ichor and is

abundant, in the old it is thick and black and scarce, and

in middle-aged animals its qualities are intermediate. In

old animals the blood coagulates rapidly, even blood at the 52i
b

surface of the body ;
but this is not the case with young

animals. Ichor is, in fact, nothing else but unconcocted

blood : either blood that has not yet been concocted, or

that has become fluid again.

20 We now proceed to discuss the properties of marrow
;

4

for this is one of the liquids found in certain sanguineous 5

animals. All the natural liquids of the body are contained

in vessels : as blood in veins, marrow in bones [and other

moistures in membranous structures of the skin or gut].
5

In young animals the marrow is exceedingly sanguineous,

but, as animals grow old, it becomes fatty in animals supplied

with fat, and suet-like in animals with suet. All bones, 10

however, are not supplied with marrow, but only the hollow

ones, and not all of these. For of the bones in the lion

some contain no marrow at all, and some are only scantily

supplied therewith
;
and that accounts, as was previously

observed,
6 for the statement made by certain writers that

the lion is marrowless. In the bones of pigs it is found in 15

1 G.A. iv. i. ;65
b 18.

2
Cf. G.A. i. 19, c.

3
Cf. H.A. vii. ii. 58;

b
33 ; G.A. i. 19. 727* 12, c.

4 P. A. ii. 6
;

Plin. xi. 86.
5

del. A. and W., Dittm.
G

Cf. 5i6
b

7.

I 2
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small quantities ;
and in the bones of certain animals of this

species it is not found at all.

These liquids, then, are nearly always congenital in

animals, but milk and sperm come at a later time. Of

these latter, that which, whensoever it is present, is secreted

in all cases ready-made, is the milk
;

l

sperm, on the other

ao hand, is not secreted out in all cases, but in some only, as

in the case of what are designated thori in fishes.
2

Whatever animals have milk, have it in their breasts.3

All animals have breasts that are internally and externally

viviparous, as for instance all animals that have hair, as man

and the horse ;
and the cetaceans, as the dolphin, the por

poise,
4 and the whale for these animals have breasts and

25 are supplied with milk. Animals that are oviparous or only

externally viviparous have neither breasts nor milk, as the

fish and the bird.
5

All milk is composed of a watery serum called whey ,

and a consistent substance called curd (or cheese) ;
and the

thicker the milk, the more abundant the curd. The milk,

then, of non-ambidentals coagulates,
6 and that is why cheese

30 is made ofthe milk of such animals under domestication
;
but

the milk of ambidentals does not coagulate, nor their fat

either, and the milk is thin and sweet. Now the camel s milk

is the thinnest, and that of the human species next after it,

and that of the ass next again, but cow s milk is the thickest.

Milk does not coagulate under the influence of cold, but

1
yuXa nfnf^iJLfVov alpd eariy, G. A. iv. 8. 77 7

a
7.

2 The passage is difficult, and the text not above suspicion. I accept
Schneider s interpretation (Cur, post. vol. iv. p. 333), Quemadmodum
lac paratum et in mammis collectum adest, ita semen collectum et

paratum ad coitum non adest in animalibus aut vase aliquo, velut lac

mammis, continetur, praeter genus piscium in quo 01 dopoi qui appel-
lantur cum mammis feminarum comparari possunt. Cf. G. A. i. 5.

717 23 6Ti Of Toly ye TOVS op%is e^ovcrtr eco dia Ttjs Kivrffrews OfpfJiCiivo-

ptvov TOV alBoiov, Trpoep^mu TO ancpiJLa avvadpotffQfv, aXX oii^ &amp;lt;w? CTOI/JLOV
ov fl6vs 01-yoCo-if, eoo-7rep Tots IxOvaiv. Ibid. i. 6. 7l8

a
5 (dfe COttll

692* II.
4

(frwKaiva, em. Karsch : (p^, MSS. and edd. Cf. vi. 12. $66
b

9.
5 P. A. iv. u. 692* 10. 6 Plin. xi. 96.
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rather runs to whey ;
but under the influence of heat it

coagulates and thickens. 1 As a general rule milk only
comes to animals in pregnancy. When the animal is preg
nant milk is found, but for a while it is unfit for use,

2 and

then after an interval of usefulness it becomes unfit for use

again. In the case of female animals not pregnant a small

quantity of milk has been procured by the employment of

special food, and cases have been actually known where 5

women advanced in years on being submitted to the

process of milking have produced milk, and in some cases

have produced it in sufficient quantities to enable them to

suckle an infant.

The people that live on and about Mount Oeta take

such she-goats as decline the male and rub their udders

hard with nettles to cause an irritation amounting to pain ;

hereupon they milk the animals, procuring at first a liquid

resembling blood, then a liquid mixed with purulent 10

matter, and eventually milk, as freely as from females

submitting to the male.

As a general rule, milk is not found in the male of man
or of any other animal, though from time to time it has

been found in a male
;

for instance, once in Lemnos a

he-goat was milked by its dugs (for it has, by the way, two

dugs close to the penis), and was milked to such effect that *5

cheese was made of the produce, and the same phenomenon
was repeated in a male of its own begetting.

3 Such occur

rences, however, are regarded as supernatural and fraught

with omen as to futurity, and in point of fact when the

Lemnian owner of the animal inquired of the oracle, the

god informed him that the portent foreshadowed the acqui

sition of a fortune. With some men, after puberty, milk

1

Galen, vi. 694 K ;
Plin. /. c. Cf. G. A. iv. 4. 772* 22.

2 This first milk, and not (as L. and S. have it) the -nverla of 522
b

3,

is known as beestings ,
lat. colostra: cf. Plin. xxviii. 33 est autem

colostra prima a partu spongiosa densitas lactis
,
also ibid. xi. 96 ;

Martial, xiii. 38 Surripuit pastor quae nondum stantibus haedis,
De primo matrum lacte colostra damus . See also Colum. vii. 3;
Antig. Mirab. 26.

3
Cf. Antig. Mirab. 26. The phenomenon has been reobserved ;

cf. Beckmann in loc. Antig. Quid quod in vicinia nostra vidimus
olim hircum, qui magno cum lucro quotidie mulgebatur atque dux erat

et maritus caprarum .
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20 can be produced by squeezing the breasts
;
cases have been

known where on their being subjected to a prolonged milking

process a considerable quantity of milk has been educed.

In milk there is a fatty element, which in clotted milk

gets to resemble oil.
1 Goat s milk is mixed with sheep s

milk in Sicily, and wherever sheep s milk is abundant. 2

The best milk for clotting is not only that where the cheese

is most abundant, but that also where the cheese is driest.
3

25 Now some animals produce not only enough milk to rear

their young, but a superfluous amount for general use, for

cheese-making and for storage. This is especially the case

with the sheep and the goat, and next in degree with the

cow. Mare s milk, by the way, and milk of the she-ass are

mixed in with Phrygian cheese. And there is more cheese

in cow s milk than in goat s milk
;
for graziers tell us that

30 from nine gallons of goat s milk they can get nineteen

cheeses at an obol apiece, and from the same amount of

cow s milk, thirty. Other animals give only enough of milk

to rear their young withal, and no superfluous amount and

none fitted for cheese-making, as is the case with all animals

522 that have more than two breasts or dugs ;
for with none

of such animals is milk produced in superabundance or

used for the manufacture of cheese.

The juice of the fig and rennet 4 are employed to curdle

milk. The fig-juice is first squeezed out into wool
;
the

wool is then washed and rinsed, and the rinsing put into a

little milk, and if this be mixed with other milk it curdles

5 it. Rennet is a kind of milk, for it is found in the stomach

of the animal while it is yet suckling.

1
Cf. TO \map6v in

Tri/ueX?? and in oreap, P. A. ii. 5. 65I
a

24, and
f) hurapoTrjs /cat TO TTIOV of //veXo?, ib. J . 652* 29. Here

r] XiTrapoTTjs is

simply butter
\

cf. ftovrvpov, TO rrlov TOV ydXaKTOs, Hippocr. p. 508, 46;
see also Arist. fr. 593 ;

Plin. xxviii. 35, xi. 96.
2
Schn., Bk., and most MSS. read nXtlov, which, however, both

Gaza and Schn. translate with myeiov instead of with 7rpo/3uTeioi/. A.
and W. read (with the Medic.} nlov

;
Guil. tr. ubi coagulum caprinum

miscent
,
as though he read irvov. Hence we might conjecture as a

probable reading wrbv KG\ TTVOV myetov.
3 The statement is not clear. avxwpoTarov perhaps means least

fatty ,
as it does when applied to the brain, supra. 17. 52o

a
27.

4 P. A.m. 15. 676
a 6.
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21 Rennet then consists of milk with an admixture of

fire,
1 which comes from the natural heat of the animal, as

the milk is concocted. 2 All ruminating animals produce

rennet, and, of ambidentals, the hare. 3 Rennet improves
in quality the longer it is kept ;

and cow s rennet, after 10

being kept a good while, and also hare s rennet, is good
for diarrhoea, and the best of all rennet is that of the

young deer.

In milk-producing animals the comparative amount of

the yield varies with the size of the animal and the diversi

ties of pasturage. For instance, there are in Phasis small

cattle that in all cases give a copious supply of milk, and 15

the large cows in Epirus
4
yield each one daily some nine 5

gallons of milk, and half of this from each pair of teats,
6 and

the milker has to stand erect, stooping forward a little, as

otherwise, if he were seated, he would be unable to reach

up to the teats. But, with the exception of the ass, all the

quadrupeds in Epirus
7
are of large size, and, relatively, the 20

cattle and the dogs are the largest. Now large animals

require abundant pasture, and this country supplies just

such pasturage, and also supplies diverse pasture grounds
to suit the diverse seasons of the year. The cattle are

particularly large, and likewise the sheep of the so-called

Pyrrhic breed, the name being given in honour of King

Pyrrhus. 25

Some pasture quenches milk, as Median grass or lucerne,
8

and that especially in ruminants
;
other feeding renders it

copious, as cytisus and vetch
; only, by the way, cytisus in

1 A. and W. read (with Med. and Reg. marg.) rvpoi/, e Se rrjs, but
the reading irvp 6 oc rrjs is strengthened by G. A. ii. 4. 739

b 22 KCU yap
yd\a eori dcp/jioTTjTa farLKrjv f\ovy % T

I
JLOIOV ffc ^

&quot;7
CI K(&quot;

2
sc. in its stomach. 3

Varro, R. R. ii. II
;

Plin. I.e. &c.
4 H. A. viii. 7. 595

b 18
;

Plin. viii. 70; Ael. iii. 33, xii. n
;
Ath.

ix. 376 ; Varro, R.R. ii. 5 ;
Colum. vi. I, &c.

6 Four gallons is a fair average yield ;
a very good cow may give

seven.
6 We should have expected at each of the two milkings ;

accord

ingly, for fiao-rous I am inclined to conjecture p-aarevo-eis, i.e. seekings .

7
Cf. de Mirab. 75. 83 5

b
27, c.

8
Contra, Sotion in Geopon. 17 rr\tov yap eouo-t yaXa owrco rpa^

According to Aelian, H. A. xii. n, the bull Onuphis in Egypt
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flower is not recommended, as it has burning properties,

and vetch is not good for pregnant kine, as it causes increased

30 difficulty in parturition.
1 However, beasts that have access

to good feeding, as they are benefited thereby in regard to

pregnancy, so also being well nourished produce milk in

plenty. Some of the leguminous plants
2
bring milk in

abundance, as for instance, a large feed of beans with the

ewe, the common she-goat, the cow, and the small she-

523
a
goat ;

for this feeding makes them drop their udders. And,

by the way, the pointing of the udder to the ground before

parturition is a sign of there being plenty of milk a-coming.

Milk remains for a long time in the female, if she be kept

from the male and be properly fed, and, of quadrupeds, this

5 is especially true of the ewe
;
for the ewe can be milked for

eight months. As a general rule, ruminating animals give

milk in abundance, and milk fitted for cheese manufacture.

In the neighbourhood of Torone cows run dry for a few

days before calving, and have milk all the rest of the time.

In women, milk of a livid colour is better than white for

10 nursing purposes ;
and swarthy women give healthier milk

than fair ones. Milk that is richest in cheese is the most

nutritious, but milk with a scanty supply of cheese is the

more wholesome for children.

All sanguineous animals eject sperm.
3 As to what, and 22

how, it contributes to generation, these questions will be

discussed in another treatise. Taking the size of his body
i 5

into account, man emits more sperm than any other animal.

In hairy-coated animals the sperm is sticky, but in other

animals it is not so. It is white in all cases, and Herodotus

is under a misapprehension when he states that the Aethio-

pians eject black sperm.
4

q Troa, Lucerne, Medicago sativa, L., mod. Gk. rpi(j6uXXo /cXaSa ;

cf. Diosc. 2. 177, Plin. xviii. 43, Colum. ii. 10, Pallad. v. I, Varro, R. R.
i. 42, c. KVTKTOS, Medicago arborea, L., Diosc. iv. 113, Plin. xiii. 47,
Colum. ii. u, Verg. Eel. i. 79, G. ii. 430; cf. Paulet, Flore de Virg.
p. 33, &c.

;
the chief of fodder-plants in antiquity. opojBos, Vicia

Ervilia, L., Lat. ervurn, mod. Gk. po/3i, po^idta. Theophr. H. P. ix. 22,
Diosc. ii. 131, Verg. Ed. iii. 100, &c. *ua/ioy, beans, Vicia Faba, L., cf.

Theophr. H. P. viii. 3, Plin. xviii. 7, &c.
2
Or, as commonly translated, substances that induce flatulency.

See note, vii. 12. 588
a

8. Cf. viii. 7. 595 6, Herod, iv. 2.
8 G. A. ii. 2-4, &c. 4 Herod, iii. 101

;
G. A. ii. 2. 736

a 10.
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Sperm issues from the body white and consistent, if it be

healthy, and after quitting the body becomes thin and 20

black. In frosty weather it does not coagulate, but gets

exceedingly thin and watery both in colour and consistency;

but it coagulates and thickens under the influence of heat.

If it be long in the womb before issuing out, it comes more

than usually thick ; and sometimes it comes out dry and

compact. Sperm capable of impregnating or of fructifica

tion sinks in water
; sperm incapable of producing that 25

result dissolves away. But there is no truth in what

Ctesias has written about the sperm of the elephant.
1

1 G. A. ii. 2. 736
a

4 $ 7
o&quot;i yap ovra&amp;gt; o

K\r]pvi&amp;gt;co
Ocii

rjXcKrpto ofjioiov. TOVTO ov yiVerai.
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523* WE have now treated, in regard to blooded animals, of i

31 the parts they have in common and of the parts peculiar to

this genus or that, and of the parts both composite and

523
b
simple, whether without or within. We now proceed to

treat of animals devoid of blood. These animals are divided

into several genera.

One genus consists of so-called
* molluscs

;
and by the

term mollusc we mean an animal that, being devoid of

blood, has its flesh-like substance outside, and any hard

structure it may happen to have, inside in this respect

resembling the red-blooded animals, such as the genus of

the cuttle-fish.

5 Another genus is that of the malacostraca. These are

animals that have their hard structure outside, and their

soft or flesh-like substance inside, and the hard substance

belonging to them has to be crushed rather than shattered
;

and to this genus belongs the crawfish and the crab.

A third genus is that of the ostracoderms or * testaceans .

These are animals that have their hard substance outside

10 and their flesh-like substance within, and their hard sub

stance can be shattered but not crushed ; and to this genus

belong the snail and the oyster.

The fourth genus is that of insects
;
and this genus com

prehends numerous and dissimilar species. Insects are

creatures that, as the name implies, have nicks either on the

belly or on the back, or on both belly and back, and have

15 no one part distinctly osseous and no one part distinctly

fleshy, but are throughout a something intermediate between

bone and flesh
;

that is to say, their body is hard all

through, inside and outside. Some insects are wingless,

such as the iulus and the centipede ;
some are winged, as

the bee, the cockchafer, and the wasp ;
and the same kind
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is in some cases both winged and wingless,
1 as the ant and 20

the glow-worm.
In molluscs 2 the external parts are as follows : in the first

place, the so-called feet
; secondly, and attached to these,

the head
; thirdly, the mantle-sac, containing the internal

parts, and incorrectly designated by some writers the head ;

3

and, fourthly, fins round about the sac. In all molluscs 25

the head is found to be between the feet and the belly. All

molluscs are furnished with eight feet, and in all cases these

feet are severally furnished with a double row of suckers,

with the exception of one single species
4 of poulpe or

octopus.
5 The sepia, the small calamary and the large

calamary have an exceptional organ in a pair of long arms 30

or tentacles, having at their extremities a portion rendered

rough by the presence of two rows of suckers
;

6 and with

these arms or tentacles they apprehend their food 7 and draw

it into their mouths, and in stormy weather they cling by
them to a rock and sway about in the rough water like

ships lying at anchor. 8
They swim by the aid of the fins 524*

that they have about the sac. In all cases their feet are

furnished with suckers.

The octopus, by the way, uses his feelers either as feet or

hands
;
with the two which stand over his mouth he draws

in food, and the last 9 of his feelers he employs in the 5

1 P.A. i. 3.643
b 2.

2
i.e. in the Cephalopods ;

P. A. iv. 9, &c. ; G.A.\.i$\ Plin. ix. 44 ;

cf. Aubert, die Cephalopoden desAristoteles, Leipzig, 1 862 (Z.f. iv. Z. xii) ;

Apostolides and Delage, Les Mollusques d apres Aristote, Arch. zool.

exp. et gen. ix. pp. 305-420, 1 88 1.

3
KfffraXrjv seems doubtful; qy. /ceXv^ov? Cf. G.A. i. 15. 72O

b
28;

but
K&amp;lt;j)a\r)

in P. A. iv. 9. 68$
a

5.
4

viz. the genus Eledone
;

cf. Leach, Zool. Misc., Cephalop. iii.

p. 138, 1817.
5 We translate no\vrrovs octopus henceforth.
6 The suckers are in two rows on the short arms, but more numerous

on the ends of the long ; perhaps we should here read dta KoruAwr.
7 Cf. Ovid, Met. iv. 366.
8 P. A. iv. 9. 685

b
;

Plin. ix. 28; Athen. vii. 9. 373. Horn. Od.
v. 432 ; Phocyl. The observation is confirmed by Apostolides and
Delage, /. c., p. 407.

9
TTJ 6 earxdrrj is of doubtful meaning ( mihi quidem eo-^aroy est

infimus
, Dittm.), and possibly corrupt : it presents similar difficulty

in a similar passage, still more certainly corrupt, in P. A. iv. 9.
68 a 16.
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act of copulation ;

1 and this last one, by the way, is

extremely sharp, is exceptional as being of a whitish colour,

Sepia officinalis

I. Body or mantle-sac (KVTOS). 2. Fin (nTcpvyiov). 3. Head

(Kf(j)a.\T]). 4. Arms (TroSf?). 5. Tentacles (rrpo^oa-Kides). 4, 5. (TrXe-

and at its extremity is bifurcate
;
that is to say, it has an

additional something
2 on the rachis, and by rachis is meant

1 H.A.\. 6. 54i
b

i
;
G.A. i. 15. 721* 15, iii. 8. 757

b
31 ;

Plin. ix. 74.
2 eon 8 avTr} firl rfj pd^ei is unintelligible. A. and W. suggest

fo-^icrrat S avr^, Dittm. eori Se romurr/. I have ventured to write e&amp;lt;rri

8 au rt, and suppose that the something alluded to is a bladder or

vesicle. Schn. (vol. iv. p. 336) would invert the order, rfj 8 eV^dr?/ TO&amp;gt;I/

n\fKTavaiv ecrri 8e avrrj O^VTUTT) re Kat ^lovr; TrepiXevKos avTtov (7r\ rfj pa\(i

(xaXflrat 8e pdxif r^ Xeloi/, ov Trpoa-co at KoruXr/Sofey fi(riV) KHI e^ aKpov

8tKp6a,T(ivTT) KT\. Cf. _//.-(4. v. 12
;
G.A. i. 15 ;

Plin. ix. 46 omnes
brachiis ut pedibus et manibus utuntur : cauda (?) vero, quae est

bisulca et acuta, in coitu (where we are tempted to read something
like cadiva una earum} ;

ioid. 74 polypi crine uno feminae naribus

annexe coeunt . That A. described the hectocotylized arm of an
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the smooth surface or edge of the arm on the far side from

the suckers.

Hectocotylized arm of an Octopus (Philonexis catenulatus = Ocythoe
tiiberculata).

i. The arm (pa^is). 2. Suckers (KOTuXrjSoW). 3. Sac of penis (re.

(?) 7rl rfj pdxei). 4. (aKpov Smpoov). 5* Penis (TO ou).

In front of the sac and over the feelers they have a

hollow tube, by means of which they discharge any sea- 10

water that they may have taken into the sac of the body

Octopod is clear, but to elucidate the details of his description is not

easy ; indeed Aubert is inclined to think that A. had in mind some
species not studied by modern naturalists. The arm is but slightly
modified in the common Octopus, typical hectocotylization being only
found in Argonauta, Tremoctopus, and Philonexis. In these (and to

one or other of them I take the description to refer) the arm, when
freed from a special sac in which it is at first contained, has a long
hollow terminal filament (the penis of modern nomenclature, by
which the spermatophores are transmitted), and at its base another

sac, or the remains thereof, within which the filament had developed.
Cf. Verany, Ann. Sc. Nat. xvii. pp. 148-191, 1852 ;

H. Miiller,

Z.f. w. Z. iv. 1852, pp. 1-35, 346-59; Steenstrup, Arch. f. Naturg.,
1856, p. 243, and especially Aubert, op. cit.
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in the act of receiving food by the mouth. 1

They can shift

the tube from side to side, and by means of it they discharge

the black liquid peculiar to the animal.

Stretching out its feet, it swims 2
obliquely in the direc

tion of the so-called head,
3 and by this mode of swimming

15 it can see in front, for its eyes are at the top, and in this

attitude it has its mouth at the rear. The ( head , while

the creature is alive, is hard, and looks as though it were

inflated.
4 It apprehends and retains objects by means

of the under-surface of its arms, and the membrane in

between its feet is kept at full tension
;

if the animal get

on to the sand it can no longer retain its hold.

20 There is a difference between the octopus and the other

molluscs above mentioned :

5 the body of the octopus is

small, and his feet are long, whereas in the others the body
is large and the feet short

;
so short, . in fact, that they

cannot walk on them. Compared with one another, the

teuthis, or calamary, is long-shaped, and the sepia flat-

as shaped ;
and of the calamaries the so-called teuthus is much

bigger than the teuthis
;

for teuthi have been found as

much as five ells long.
7 Some sepiae attain a length of

1 A better description of this region in G. A. i. 14. 720
b
27 V rots

vnriois TOV (Tco^aros, ff
TO K\v(f)os d(f)(JTr]K K(il

f)
6d\aTTa etaepxerui : cf.

P. A. iv. 5. 679
a

3. The funnel is on the ventral side of the animal,
but in Octopus, which animal lies prone on its ventral face, the funnel

is long enough to curve round one side or other of the head, and so

to project dorsally.
2 H.A. i. 5. 489* 35; Plin. ix. 74.
3

i.e. of the trunk.
4

Hesych. Trpqfym TroXwroSo? Kf(j)a\r] evioi 7T\fKrdvrj. Cf. Plin. ix. 46
natant obliqui in caput, quod praedurum est sufflatione viventibus .

5 Arist. ap. Athen. vii. p. 326, &c.
TII

p.fi&amp;gt; pnKpoTepd eo-Tiv olov
f) rtvdis, Dittm.

7 The identity of reuOos and of rev&is is not clear. I feel certain that
Aubert is far astray in identifying the latter with Sepioteuthis, a small
animal of excessive rarity. Leaving out Sepia and Octopus, we have
two sorts of cuttlefish conspicuous and abundant in the markets of
the Mediterranean, viz. Loligo vulgaris and its immediate allies, and
the various species of Ommastrephini ;

of these latter, one very com
mon species, Todarodes sagittatus (totaro of the Naples fishermen),
grows to an immense size. I think that rcvdos was Todarodes and its

allies, TCV&IS Loligo. In the former the fins are united to form a broad

arrow-shaped, sometimes almost circular, fin stretching right across
the body (hence calamaio saetta of the Italians) ;

in the latter the fin

is longer and divided into two lateral halves, not meeting across the
middle line nor forming one circular fin right across the body : d-rrb /zeVou
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two ells, and the feelers of the octopus are sometimes

as long, or even longer. The species teuthus is not

a numerous one
;
the teuthus differs from the teuthis in

shape ;
that is, the sharp extremity of the teuthus is broader 30

than that of the other, and, further, the encircling fin goes
all round the trunk, whereas it is in part lacking in the

teuthis ;
both animals are pelagic.

In all cases the head comes after the feet, in the middle

of the feet that are called arms or feelers. There is here

situated : a mouth, and two teeth 2
in the mouth

;
and

above these two large eyes, and betwixt the eyes a small

cartilage enclosing a small brain
;
and within the mouth

it has a minute organ of a fleshy nature, and this it uses

as a tongue, for no other tongue does it possess. Next 5

after this, on the outside, is what looks like a sac
;
the flesh

of which it is made is divisible, not in long straight strips,

but in annular flakes
;

and all molluscs have a cuticle

around this flesh.
3 Next after or at the back of the mouth

comes a long and narrow oesophagus, and close after that

a crop or craw, large and spherical,
4 like that of a bird

;
1

Tipypevov, Kai ov KVK\(&amp;gt; Sin navros (P. A, iv. 9. 685^ 2l). It is this broad
tail-fin that makes the revdos to be TrXarvrepos TO ov, and that eXXeiVei

TTJ Tevdiot. Whereas the dia TTO.VTQS of the P. A. tallies fairly well with
this interpretation, the trepi anav TO KVTOS of the H. A. is not so clear

;

but in the light of the former and better description I do not feel

bound to say that KVK\CO nepl TO KVTOS can only mean a lateral fringe
such as we have in Sepia. In P. A. iv. 5. 6j$ we read that the

alimentary canal is alike in Sepia and Octopus, but in the TcvQides the
two stomach-cavities resemble one another, and the one is not so like

to a crop ;
this is accurately true of Loligo, whereas the forms which

I am inclined to identify with revdos, unfortunately not mentioned in

this passage, resemble Sepia and Octopus ;
cf. Cuvier, Mem. sur les

Mollusques, Cephaloflodes, p. 52 Celui-ci (le deuxieme estomac) ou
ce que nous avons appele aussi le coecum, est ramasse en une double
et courte spirale dans le calmar sagitte (Todarodes) ;

mais dans le

calmar commun (Loligo), il forme un long sac a parois minces, qui
descend jusques dans le fond de 1 abdomen, et ou Ton ne voit de vestige
de courbure et de sillons transverses que vers son origine. Le gezier

est, comme dans la seiche, charnu et double d une veloutee presque
cornee. An Aristotelian fragment in Athen. vii. p. 326 gives no
further help. On a gigantic squid, see Plin. ix. 30 (48).

1
Cf. P. A.

f

iv. 5. 6;8
b
7, 9. 684

b 10
;
Ar. ap. Athen. vii. p. 323, &c.

2 For TO
fjLf v A. and W. cj. TO /zeVoz/, i.e. In the middle of the head

there is a mouth .

3 P. A. ii. 8. 654
a
13 ;

Plin. xi. 37 (87).

r)
P D a

.
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then comes the stomach, like the fourth stomach in rumi

nants ;

l and the shape of it resembles the spiral convolution

in the trumpet-shell ;

2 from the stomach there goes back

again, in the direction of the mouth, a thin gut, and the

gut is thicker 3 than the oesophagus.

Molluscs have no viscera, but they have what is called

15 a mytis,
4 and on it a vessel containing a thick black juice ;

f)

Alimentary canal of Todarodes sagittatus (?

I. Oesophagus (oro/ia^oy). 2. Crop (7rpdXo/3o?). 3. Stomach

4. Caecum (ro ecr^aroi/ (?) rtjs Koi\ias, opoiov rfj fv rots Kqpvgiv

5. Intestine (eVrfpoi/). 6. Anus (eo5or). 7. Ink-sac (66\os eV

in the sepia or cuttle-fish this vessel is the largest, and this

juice is most abundant. All molluscs, when frightened,

1 Ar. ap. Athen. /. c., cf. H. A. ii. 17. 5o;
b

9.
2 In T. sagittatus, Octopus and others, there is a spiral prolonga

tion of the second stomach or caecum ; what is here called the crop is

nowadays termed the stomach (cf. 524** 26, footnote). For ro o-^^a we
should have preferred TO S eVxarov. A better description in P. A. iv.

5. 678* 25.
3

iraxvrepov. Seal, and Pice. CJ. TrXarvrepov.
* Phot. /Lu;[(r]rif* o c^ei avr\

ffn\iiy^vu&amp;gt;v
TO,

fj.rj
e^o^ra (nr\dy)(va ^coa* f(f&amp;gt;

ov TOV 86\ov, ov 7r\fl(TTOV KOI p.eyt(TTOV fj (TtjTTia ex* 1 Kf ^Tal & VKO TO

dia fie r^f /ztrtfios 6 (7ro//a^oy reiVei, a&amp;gt;s A. eV rot? nfpl (pa&amp;gt;v

/*. y2. iv. 5. 679* I.
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discharge such a juice, but the discharge is most copious
in the cuttle-fish. The mytis, then, is situated under the

mouth, and the oesophagus runs through it
;
and down

below at the point to which the gut extends l
is the vesicle

of the black juice, and the animal has the vesicle and the

gut enveloped in one and the same membrane, and by 20

the same orifice discharges both the black juice and the

residuum. The animals have also certain hair-like or furry

growths in their bodies. 2

In the sepia, the teuthis, and the teuthus the hard

parts are within, towards the back of the body ;
those parts

are called in one the sepium, and in the other the sword .
3

They differ from one another, for the sepium in the cuttle

fish and teuthus is hard and flat, being a substance inter- 25

mediate between bone and fish-bone, with (in part) a

crumbling, spongy texture, but in the teuthis the part is

thin and somewhat gristly. These parts differ from one

another in shape, as do also the bodies of the animals.

The octopus has nothing hard of this kind in its interior,

but it has a gristly substance round the head, which, if the

animal grows old, becomes hard. 4
30

The females differ from the males. The males have

a duct in under the oesophagus, extending from the

mantle-cavity
5 to the lower portion of the sac, and there

is an organ to which it attaches, resembling a breast
;
in

the female there are two of these organs, situated higher 525**

up ;
with both sexes there are underneath these organs

certain red formations. The egg
G of the octopus is single,

uneven on its surface, and of large size
;
the fluid substance

within is all uniform in colour, smooth, and in colour white
;

the size of the egg
6

is so great as to fill a vessel larger than 5

1
sc. before turning back.

2 That these are the gills is rendered more than probable by H. A.
iv. 4. 529

a
30, ix. 37. 62ob 17, where the gills of the scallop and the

crawfish are described under the same name or epithet.
3 P. A. ii. 8. 654

a 20.
4 P. A. ii. 8. 654; G.A. iii. 8. 758* 6

; cf. also Arist. ap. Athen.
vii. 326.

5
If the manuscript reading eyKf&amp;lt;pd\ov

be correct, the statement is

grievously wrong. Qy. KeXu^)ov, or ev
6

i.e. the egg-mass.
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the creature s head. 1 The sepia has two sacs, and inside

them a number of eggs, like in appearance to white hail

stones.
2 For the disposition of these parts I must refer

to my anatomical diagrams.
3

The males of all these animals differ from the females 4

and the difference between the sexes is most marked in the

10 sepia ;
for the back of the trunk, which is blacker than

Male organs of Sepia ojficinalis .

i. Testis (ofioLov fiao-TtS). 2. Vas deferens. 3. Spermatophoral
reservoir (napo? vno TQV oro/za^ov KT\.). 4. Genital aperture.

the belly, is rougher in the male than in the female, and

in the male the back is striped, and the rump is more

sharply pointed.
5

1 Cf. Plin. ix. 51 (74) Polypi hieme coeunt, pariunt vere ova tor-

tili vibrata pampino tanta fecunditate ut multitudinem ovorurn occisi

non recipiant cavo capitis, quo praegnantes tulere .

2 For better accounts of the female organs see G. A. i. 3. 7i7
a

3,

i. 14. 72o
b
21, iii. 8. 758*6.

3 Cf. H. A. i. 17. 497
a
32 8inypa(j)r)s rrjs ev ratr avaropals, VI. 1 1. 566* 15

(K TU&amp;gt;V ev mis
di&amp;gt;ciTop.ais Siayeypa/i/icVcov, G. A. II. 7 746

a
14 ** t v

TrapaSeiy^iarcof TCOI/ ev rats dvnrop.als Ka\ ra&amp;gt;v ev rats IcFTOpiaiS yfyp* (See
also note on iii. i. 5O9

b
23.)

4 H. A. v. 12. 544* 6.
6 The sexes are easily distinguished, but not by superficial differences

of colour or form. Here one is tempted to suppose that two species
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There are several species of the octopus. One keeps
close to the surface, and is the largest of them all, and near

the shore the size is larger than in deep water
;
and there 15

are others, small, variegated in colour, which are not articles

of food. There are two others,
1 one called the heledone,

which differs from its congeners in the length of its legs

and in having one row of suckers all the rest of the

molluscs having two, and the other nicknamed variously

the bolitaina or the c onion
,
and the ozolis or the stinkard \ 2

uo

Dissection of female Sepia officinalis

i. The mantle (KeXu^os). 2. Gills (TO. Tpixafy). 3. Ovary. 4. Ovi
duct (Suo K.VTT], KOI TroXXa OKI fvavTois). $. Nidamental glands
o/zoia HCHTTQ)). 6. Anus (eo&os). J . Genital aperture (fi rov

d(f)ir)(ri
Sta roO Trdpou). 8. Ink-sac (tfoXo?).

There are two others found in shells resembling those of 20

the testaceans. One of them is nicknamed by some persons

i sessi in questa specie (S. officinalis] sono stati messi in evidenza
altri caratteri, i quali pero non reggono ad una critica accurata ; mentre
alcuni sono molto difficili ad apprezzare, altri non sono veri caratteri

sessuali, ma variazioni della specie .

1
Plin. ix. 30 (48).

2
It is precisely the common Eledone (purpo muscariello, moscardino,

poulpe musque), ^oo-^tT?js (Psellus), that is characterized by a strong

musky smell, an allied species, E. Aldrovandi, being odourless but
nevertheless unpalatable. The text is therefore not clear, and A. and
W. would like to read aXXo Se

17
/aiX. eXeScoi^ . . . r\v KIU KaX. xrX., making

6^oXiy, &c., synonymous with Eledone. Cf. Suid. AeXcScoj/^, 6 /nuXatoy

LX^VS (lege ocr/iuXoy IX.BVS, J. G. S.) ; Hesych. otr/nui/ai (i.e. ocr/^uXai),

/3oX/3tTii/ai 6a\da&amp;lt;noi
;

Pollux 2. 76 ;
Athen. vii. 318, viii. 357; Plin.

ix. 48 polyporum generis est ozaena, dicta a gravi capitis \lege caepae]
odore . Cf. also /3oX/3tStov s. /3oX/3n-iov, Hipp. 649. 35, 651. 50 : dvo-&amp;lt;a8rjs

3oX|3iTt9, Epich. 33 Ahr. (Athen. viii. 357) ; oo-^tuXoy also in Ael. v. 44,

Opp. Hal. i. 307, 310.

K 2
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the nautilus or the pontilus,
1 or by others the polypus

egg ;

2 and the shell of this creature is something like

a separate valve of a deep scallop-shell.
3 This polypus

lives very often near to the shore, and is apt to be thrown

up high and dry on the beach
;
under these circumstances

it is found with its shell detached, and dies 4
by and by on

25 dry land. 5 These polypods are small, and are shaped, as

regards the form of their bodies, like the bolbidia. There is

another polypus that is placed within a shell like a snail
;

it never comes out of the shell, but lives inside the shell

like the snail, and from time to time protrudes its feelers.

So much for molluscs.

3o With regard to the Malacostraca 7 or crustaceans, one 2

species is that of the crawfish, and a second, resembling
1

Cf. Opp. Hal. i. 338-59; Athen 317; Plin. ix. 47.
2
Reading VTT eVtW 8 wbv TroXi TroSos. Several MSS. have W fviw

eon w&amp;gt;v TroXtTToiT, which reading Dittm. adopts; cf. Arist. fr. 316,

ap. Athen. vii. 3I7
b o VCIVTI\OS vroXvnovs juei/ OVK

e&amp;lt;jTiv, cpfaprjs 8e Kara

ras TrhfKrdvas. Schneider (vol. iii. p. 88) divined a connexion with

Callimachus celebrated Epigram (Athen. vii. 3i8
b
), and I am not at

all sure that the true reading here may not be &amp;lt;*w d\Kv6vos
;

cf. Tiimpel,
Die Muschel der Aphrodite, Philologzts, li. 3, 1892.
3
Reading with Bekk. o-i /z$ur; s-, Dittm. trvp^ves ; but, as Schneider

shows, ov
o-vfjLtjjvrjs refers to the scallop, and means separated from its

opposite valve . Cf. 4. 528
a
15 [oi KreWs] r/y /neV cri;/i7re0u/cf , rfj 8e

TTf (TvyKXfitadai Km dvoiyftrOat.
4
Omit, with A. and W., fiXta-ncrai Kai, for which Dittm. reads

?;.
5 Vide infra, ix. 37. 622a

32 ;
Ath. vii. 3i7

b
;

Plin. 29 (47); Opp.
Hal. i. 338.

6 This allusion, nowhere else repeated, has seemed to many com
mentators to refer to Nautilus pompilius , L., in spite of the fact that

Nautilus is not found in the Mediterranean (cf. Fer. et D Orb. Hist, des

Mollusques, p. 58 ; Apostol. and Delage, op, cit. p. 414, &c.). I know
no other clue, unless one lie in the following reference to Ocythoe
tuberculata, an Octopod, in Jatta s monograph on the Cephalopods,
p. 200. II racconto dei pescatori nizzardi e genovesi, che si trova
anche su la bocca dei nostri marinari, secondo il quale questo Cefalo-

podo sarebbe fornito di una conchiglia gelatinosa, che lascerebbe
cadere quando e per essere catturato, e certamente frutto della fantasia

sempre viva nella gente di mare. Though making light of the story,

Jatta himself figures a male Ocythoe dwelling within the gelatinous
test of a large Salpa, and reports that other naturalists have witnessed
the same phenomenon.

7
Cf. Cavolini, Erzeugung der Fisclie und Krebse, 1792 ; Cuvier,

Sur les ecrevisses connues aux anciens, Ann. du Mus. An i. xi.

pp. 368-84 ; J. G. Schneider, Mag. Ges. Naturf. Fr. Berlin, I.

pp. 163-85, 1807 ; John Young, Malacostraca of Aristotle, Ann. Ma*.
N.H., 1865, p. 261.
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the first, is that of the lobster
;
the lobster differing from

the crawfish l in having claws, and in a few other respects

as well. Another species is that of the carid, and another

is that of the crab, and there are many kinds both of

carid and of crab. 525

Of carids there are the so-called cyphae, or : hunch-backs ,-

the crangons, or squillae, and the little kind, or shrimps,
3

and the little kind do not develop into a larger kind.

Of the crab, the varieties are indefinite and incalculable.

The largest of all crabs is one nicknamed Maia? a second

variety is the pagurus
5 and the crab of Heracleotis, and 5

a third variety is the fresh- water crab ;

G the other varieties

are smaller in size and destitute of special designations. In

the neighbourhood of Phoenice there are found on the

beach certain crabs that are nicknamed the horsemen
,

7

from their running with such speed that it is difficult to

overtake them
;

these crabs, when opened, are usually

found empty, and this emptiness may be put down to

insufficiency of nutriment. [There is another variety, small 10

like the crab, but resembling in shape the lobster.]
8

All these animals, as has been stated, have their hard and

shelly part outside, where the skin is in other animals, and

the fleshy part inside
;

and the belly is more or less

provided with lamellae, or little flaps, and the female here

deposits her spawn.

1
I am inclined to read Kapidnv tor Kupafiav, and to consider the

clause as parenthetic or interpolated. The claws of the crawfish are

described below, and elsewhere. Cf. also P. A. iv. 8. 684
a

15 nf 8e

Kapides . . . 8ia(ppov(ri . . . TO&amp;gt;I/ Kapa(3oft8)v dta TO pr) e\(iv x^Xas
1

. Dittm.
reads x l^ s {/xeyaXas-}.

2
i.e. the great prawns, Palaemon sp.

8
e.g. Crangon vulgaris (L.).

4
i.e. grannie . Plin. ix. (31) 51. Probably Maia squinado (JAvfosV .

6
Probably the common edible crab, C. pagurus, L., mod. Gk,

15

7*helphusafluviatiliS) Latr.
7 Cancer cursor, Belon, Obs. de plusieurs singularites trouvtes en

Grece, 1553, ii. p. 138 ; Ocypoda cursor (L.). Cf. Plin. ix. 51 ; Spopiai,
Ael. vii. 24. The gill-chamber is very large, giving a look of emptiness
to the whole shell. For Irrrrels Dittm. reads t-rnrov?, with PD aC a

.

8 This and the preceding sentence are of the nature of footnotes,
if not actually interpolations. I strongly suspect that rrorafjuov should

follow, if not replace, fUKpdy, and that the note is parenthetic to that on
the fresh-water crab

;
cf. A. and W. in loc.
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15 The crawfishes have five feet on either side, including

the claws at the end
;

l and in like manner the crabs have

ten feet in all, including the claws. Of the carids, the

hunch-backed, or prawns, have five feet on either side,

which are sharp-pointed those towards the head; and five

others on either side in the region of the belly, with their

20 extremities flat
; they are devoid of flaps on the under side

such as the crawfish has, but on the back they resemble

the crawfish.
2

It is very different with the crangon, or

The Common Prawn, Palaemon serratus (Kap\s f)

I. Five thoracic legs (nodes 6ety npos 777 KecpaX?/.
2. Five abdominal appendages (nodes ol Kara rrjv yaarepa, ra

a&amp;lt;pa

eXovTes TrXarea).

3. The telson with the last pair of swimmerets (ovpn KCI\ Trrcpvyia
rerrapa).

squilla ;

3
it has four front legs

4 on either side, then three thin

ones close behind on either side, and the rest 5 of the body
is for the most part devoid of feet. Of all these animals

25 the feet bend out obliquely, as is the case with insects
;

and the claws, where claws are found, turn inwards/ The

1 For fffxarais I suspect tr^to-rms.
2 This describes such a species as Palaemon serratus. Penaeus

caramote would suggest six legs, owing to the larger size of the third

maxilliped ;
also the swimmerets are less leg-like and more flap-like.

3
Squilla mantis.

4 Schn. inserts TrXarcTr, after Alb. M.
:&amp;gt;

n\f1ov appears doubtful .

6
Cf. P. A. iv. 8. 683

b
35 [ras X1^&quot;

s] &amp;gt;7r
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crawfish has a tail, and five fins on it
;

and the round-

backed carid has a tail
* and four fins

;
the squilla also has

fins at the tail on either side. In the case of both the

hump-backed carid and the squilla the middle part of the

tail is spinous : only that in the squilla the part is flattened 30

and in the carid it is sharp-pointed. Of all animals of this

genus the crab is the only one devoid of a rump ; and,

Squilla mantis

I. The large claws and three following appendages
Ol TTpOOTOl).

2. The last three thoracic limbs (aXXot rpels

3. The *
telson and terminal swimmerets (ovpa KOI

while the body of the carid and the crawfish is elongated,

that of the crab is rotund. 2

In the crawfish 3 the male differs from the female : in the

female the first foot 4
is bifurcate, in the male it is undivided; 526*

1 Dittm. suggests, I think needlessly,
2 P. A. iv. 8. 684* 2 rols fJ.V yap diet TO vevartKois evai ^(pjOifJ.os 17

ovpa.
3

xdpaftos, L. locusta (Plin. ix. 50, &c.) ;
Genoese alagoiista, Fr.

langouste ; Paltnurus vulgaris, Latr.
4

i.e. reckoning from behind. This sexual difference has been very

generally overlooked by naturalists, though it is mentioned by Ortmann
in Bronn s Thierreich (Crustacea, p. 1137); hence commentators,
ignorant of the actual fact, have sought, and failed to find, the dis-
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the belly-fins in the female are large and overlapping on the

neck,
1 while in the male they are smaller and do not over

lap ;

2
and, further, on the last feet of the male there are

5 spur-like projections, large and sharp, which projections in

the female are small and smooth. Both male and female

have two antennae in front of the eyes, large and rough,

and other antennae underneath, small and smooth. The

eyes of all these creatures are hard and beady,
3 and can

10 move either to the inner or to the outer side. The eyes of

most crabs have a similar facility of movement, or rather,

in the crab this facility is developed in a higher degree.

The lobster 4
is all over grey-coloured, with a mottling of

black. Its under or hinder feet, up to the big feet or claws,

are eight in number
;
then come the big feet, far larger

5

and flatter at the tips than the same organs in the craw-

15 fish; and these big feet or claws are exceptional in their

structure, for the right claw has the extreme flat surface

long and thin, while the left claw has the corresponding
surface thick and round. 6 Each of the two claws, divided

at the end like a pair of jaws, has both below and above a set

of teeth : only that in the right claw they are all small and

saw-shaped, while in the left claw those at the apex are

20 saw-shaped and those within are molar-shaped, these latter

being, in the under part of the cleft claw, four teeth close

together, and in the upper part three teeth, not close

together. Both right and left claws have the upper part

mobile, and bring it to bear against the lower one, and

tinction alluded to in the foremost legs or great claws. It is not
unnatural to reckon the legs in order from behind forwards when the
animal is viewed from below, that is to say, in the direction in which

they overlap.
1

i.e. the narrow part of the abdomen. Fr. col de 1 ecrevisse .

2 P. A. iv. 8. 684
a 2O 7T\aKO)d(o-Tfpa Se TO. Kina&amp;gt; a! OrjXciat ru&amp;gt;v dppevav

Knpa^d)i&amp;gt;
exovvi. Cf. G. A. iii. 8. 758

a 12 ra p.v ovv KapajBdtdr) TO. 8f)\fa

npos ai TO. Troietrat TOV TOKOV, diorrfp fj.fiovs fxft TIIS Tr\a.Kas ra 6f]\ca avrav

TJ TCI appcva (pv\aKrjS X (1PLV T&V u&amp;gt;wv. Cf. H. A. v. 17. 549
a 22.

3
Cf. Plaut. Men. v. 5. 24.

&quot;

4

Astactts, Plin. ix. $i t elephantust
id. xxxii. 53, Homarus imlgaris, L.

5 Cf. Archestr. ap. Athen. iii. 105* dcrra/&amp;lt;6z/ coi/ou
|

TOV ras xf ipas fx VT(l

p.aKpa$ ...
|

TOVS 8e TroSay fj.iKpovs.
6

Cf. P. A.\v. 8. 684* 32. The (

crushing-claw may be right or left,

indifferently: cf. Herrick, in U.S. Fish. Comm. Rep. 1895; Stahr,/*.
Zeitschr.3xx\\. 1898 ; Przibram, Arch. f. Entwicklungsmech. xix. 1905.
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both are curved like bandy-legs, being thereby naturally

adapted for apprehension and constriction. Above the two 2 5

large claws come two others,
1 covered with hair, a little

underneath the mouth
;
and underneath these the gill-like

formations in the region of the mouth, hairy and numerous. 2

These organs the animal keeps in perpetual motion
;
and

the two hairy feet it bends and draws in 3 towards its mouth.

The feet near the mouth are furnished also with delicate

outgrowing appendages.
4 Like the crawfish, the lobster .~o

has two teeth, or mandibles, and above these teeth are its

antennae, long, but shorter and finer by far than those of

the crawfish, and then four other antennae 5 similar in

shape, but shorter and finer than the others. Over these

antennae come the eyes, small and short,
6 not large like the

eyes of the crawfish. Over the eyes is a peaky rough

projection like a forehead,
7

larger than the same part in

the crawfish
;

in fact, the frontal part is more pointed and

the thorax is much broader in the lobster than in the craw- 5

fish, and the body in general is smoother and more full of

flesh. Of the eight feet, four are bifurcate at the extremi

ties, and four are undivided. The region of the so-called

neck is outwardly divided into five divisions, and sixthly

comes the flattened portion at the end, and this portion

has five flaps, or tail-fins
;
and the inner or under parts, ro

into which the female drops her spawn,
8 are four in number

and hairy, and on each of the aforesaid parts is a spine

turned outwards, short and straight. The body in general

and the region of the thorax in particular are smooth, not

rough as in the crawfish
;

but on the large claws the

outer portion has larger spines. There is no apparent 15

difference between the male and female, for they both have

1

i.e. the third maxillipeds.
2 P. A. iv. 8. 684

a l8 ra 8 ev Tols.vTTTLOis /Jt-opia
/cat Trepl r?)f Kf(pa\r)i&amp;gt;,

TU fj.fv els TO 5ea(r$ai TO vdap Km afpelvaL e^orcn /3pay^oeiS^.
3

Pice. ins. diaXfinuv TO
Ae?x&quot; Aa, Aid.

4
i.e. the exopodites.

5
i.e. the two bifurcate antennules .

Ppcixels. Gaza tr. crassiusculi, reading Trn^etc, with PD a
.

7 The rostrum
;

cf. Ael. i. 30, of the shrimp, eWe fie Tpifoovs

8 Cf. G.A. iii. 8. 758* 13.
9 Cf. Opp. Hal. i. 26l Kapapos of-VTrayrjS ^fi a
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one claw, whichever it may be, larger than the other, and

neither male nor female is ever found with both claws of

the same size.
1

2 All crustaceans take in water close by the mouth. The

crab discharges it, closing up, as it does so, a small portion
20 of the same,

3 and the crawfish discharges it by way of the

gills ; and, by the way, the gill-shaped organs in the craw

fish are very numerous.

The following properties are common to all crustaceans :

they have in all cases two teeth, or mandibles (for the front

teeth in the crawfish are two in number), and in all cases

there is in the mouth a small fleshy structure serving for

a tongue ;

4 and the stomach is close to the mouth, only that

25 the crawfish has a little oesophagus in front of the stomach,

and there is a straight gut attached to it. This gut, in the

crawfish and its congeners, and in the carids, extends in a

straight line to the tail, and terminates where the animal

discharges the residuum, and where the female deposits
5 her

spawn ;
in the crab it terminates where the flap is situated,

and in the centre of the flap. [And, by the way, in all

3 these animals the spawn is deposited outside.]
G Further,

the female has the place for the spawn running along the

gut. And, again, all these animals have, more or less, an

organ termed the mytis ,
or

c

poppy-juice .

We must now proceed to review their several differen

tiae.

52 7
a The crawfish[then. as has been said, has two teeth, large

and hollow, in which is contained a juice resembling the

mytis, and in between the teeth is a fleshy substance,

shaped like a tongue. After the mouth comes a short

oesophagus, and then a membranous stomach attached to

1 P. A. iv. 8. 684
a 26 Ot fJLfV OVV K(ipaj3oi Kfll 01 KapKlVOl TTOVTCS TliV

rjt)v /M6to) KCI

Dittm. considers 11. 18-30 doubtfully genuine.
3 Vide infra 527 18. Cf. de Resp. 12. 47/

a
3 irnpa ra daaea $;fun

TO vfoo/) din TU&amp;gt;V
fnnrTvyfj,dTa&amp;gt;v.

4
Apparently the *

upper lip .

5 An error, exposed by Cavolini (p. 140) ;
unless deposition, strictly

speaking, rather than extrusion be meant.
6
Omitting ij. The sentence is doubtless corrupt. A. and W. cj.

(vra\j6a df *nt OVTOI TCI &amp;lt;ua fKTtKTOvcriVy cf. Dittm.
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the oesophagus, and at the orifice of the stomach are three 5

teeth, two facing one another and a third standing by itself

underneath. Coming off at a bend from the stomach is

a gut, simple and of equal thickness throughout the entire

length of the body until it reaches the anal vent.

These are all common properties of the crawfish, the

carid, and the crab ;
for the crab, be it remembered, has 10

two teeth. 1

Again, the crawfish has a duct attached all the way from

the chest to the anal vent
;

2 and this duct is connected

with the ovary in the female, and with the seminal ducts in

the male. This passage is attached to the concave surface

of the flesh in such a way that the flesh is in betwixt the

duct and the gut ;
for the gut is related to the convexity 15

and this duct to the concavity, pretty much as is observed

in quadrupeds. And the duct is identical in both the sexes
;

that is to say, the duct in both is thin and white, and charged
with a sallow-coloured moisture, and is attached to the

chest.

[The following are the properties of the egg and of the

convolutes in the carid.]
3

20

The male, by the way, differs from the female in regard
to its flesh, in having in connexion with the chest two

separate and distinct white substances, resembling in colour

and conformation the tentacles of the cuttle-fish, and they
are convoluted like the f

poppy or quasi-liver of the

trumpet- shell. These organs have their starting-point in
c

cotyledons or papillae, which are situated under the 25

hindmost feet
;
and hereabouts the flesh is red and blood-

coloured, but is slippery to the touch and in so far unlike

flesh. Off from the convolute 4
organ at the chest branches

1 Dittm. brackets the whole sentence
;

cf. P. A. iv. 5. 679* 36.
2

Probably, as Cavolini suggested, the ventral nerve-cord. If so,
to associate this with the reproductive system is an error in marked
contrast to the accurate account of the latter which immediately
follows.

. . eXiVay. A. and W. suspect this clause. The sequel is

an excellent description of the reproductive organs of the crawfish,
Kapn/3of. I am inclined to conjecture e^ovo-t ourco TO wbv *ai ol Kapn/3oi
Kat ol aoraKoi.

4 Read roO nepl ra (TT^drj K^pvKooSouy, Bekk.
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off another coil about as thick as ordinary twine
;
and

underneath there are two granular seminal bodies in juxta-

30 position with the gut. These are the organs of the male.

The female has red-coloured eggs, which are adjacent to

the stomach and to each side of the gut all along to

the fleshy parts, being enveloped in a thin membrane.

Such are the parts, internal and external, of the carid.

Male organs of Crawfish, Palinurus vulgaris

1. TestCS (8vo rra \l/advpa, dopiKa).
2.

l Vas deferens (aAXo? eAty/^o?, oxrTrep aprredovr) TO Tra^oy).

3. Ductus ejaculatorins (duo XeiV arra KO# nvra, op.otn TO

KOI rrfv (TIHTTIKTIV rats Trjs ffrjnias npoftocrKicriv).

4. Orifice (KoruX^Scoy, fj ecrnv vrroKarco TO&amp;gt;V
e&amp;lt;T)(nT(OV TroScoi^).

l The inner organs of sanguineous animals happen to 3
have specific designations ;

for these animals have in all

cases the inner viscera, but this is not the case with the

bloodless animals,
2 but what they have in common with

red-blooded animals is the stomach, the oesophagus, and

the gut.

1 The greater part of this chapter recapitulates the foregoing :

1

itaque suspicor caput hoc totum accessisse ex Epitome Hieroclis ant

alia, Schn.
2 Cf. P. A. iv. 5.678* 31.
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With regard to the crab, it has already been stated that 5

it has claws and feet, and their position has been set forth
;

furthermore, for the most part they have the right claw

bigger and stronger than the left. It has also been stated 1

that in general the eyes of the crab look sideways. Further,

the trunk of the crab s body is single and undivided, includ

ing its head 2 and any other part it may possess. Some 10

crabs have eyes placed sideways on the upper part,

immediately under the back, and standing a long way
apart, and some have their eyes in the centre and close

together, like the crabs of Heracleotis and the so-called

grannies / The mouth lies underneath the eyes, and

inside it there are two teeth, as is the case with the

crawfish, only that in the crab the teeth are not rounded

but long ;
and over the teeth are two lids,

4 and in betwixt 15

them are structures such as the crawfish has besides its

teeth. The crab takes in water near by the mouth, using

the lids as a check to the inflow,
5 and discharges the water

by two passages above the mouth, closing by means of the

lids the way by which it entered
;
and the two passage-ways

are just underneath the eyes. When it has taken in water 20

it closes its mouth by means of both lids, and ejects the

water in the way above described. 6 Next after the teeth

comes the oesophagus, very short, so short in fact that the

stomach seems to come straightway after the mouth. Next

after the oesophagus comes the stomach, two-horned, to

the centre of which is attached a simple and delicate gut ; 25

and the gut terminates outwards, at the 7
operculum, as

has been previously stated. [The crab has the parts in

1 H.A.\v.2. 526* 9.
2

Reading fj
re /ce^aX^.

3 Far apart, for instance, in Grapsus and Thelphusa, near together
in Calappa.

4 The last maxillipeds.
5

5 2 7
b

*7 read OTTCO^COI/ rols eViKaAu/i/uao-ii . Pice. CJ. aTrq&oi ,
i.e.

straining or filtering. We might also suggest imodev.
6

It is commonly denied that the crab or any other crustacean takes
in water either at or near the mouth, the current entering the respira

tory chamber at the sides of the carapace but issuing near the mouth
in the manner described. According to Cavolini the water does enter

by these anterior apertures, as well as at the sides of the carapace.
Schn. and Pice, delete the last clause, KCU orav . . . BaXarrav.

7
Omitting, with Dittm., TO before ea&amp;gt;.
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between the lids in the neighbourhood of the teeth similar

to the same parts in the crawfish.] Inside the trunk is

a sallow juice and some few little bodies, long and white,

3o and others spotted red.
1 The male differs from the female

in size and breadth, and in respect of the ventral flap ;

2 for

this is larger in the female than in the male, and stands out

further from the trunk, and is more hairy
3
[as is the case

also with the female in the crawfish].

So much, then, for the organs of the malacostraca or

Crustacea.

With the ostracoderma, or testaceans,4 such as the land- 4

528
a snails and the sea-snails, and all the oysters so-called,

and also with the sea-urchin genus, the fleshy part, in such

as have flesh, is similarly situated to the fleshy part in the

crustaceans ; in other words, it is inside the animal, and

the shell is outside, and there is no hard substance in the

interior. As compared with one another the testaceans

5 present many diversities, both in regard to their shells and

to the flesh within. Some of them have no flesh at all, as

the sea-urchin
;
others have flesh, but it is inside and wholly

hidden, except the head, as in the land-snails/ and the so-

called cocaliaf and, among pelagic animals, in the purple

10 murex, the ceryx or trumpet-shell,
7 the sea-snail, and the

1 In contrast to the carefully described dissection of the crawfish,
this seems to be but a crude statement of what is first seen on removing
the carapace of a crab, viz. the white ridges of the body-wall, the gills

lying upon them, and the soft mass of liver, &c., within.
2 We should prefer TrXdret roO ViKaXu/i/LiaToy. Cf. eVi /rTuy/za, 526^ 29 ;

P. A. iv. 8. 684a 22.
3

Cf. infra,) v. 7. 54 i
b
30.

4
Cf. P. A. iv. 5. 679

b
2, (Sic. For identification of species see in

particular E. von Martens, Die classischen Conchyliennamen , /rt/zr^7j.
d. Ver. /. vaterl. Naturk. in Wiirtemberg, 1860, pp. 175-264; also

Locard, Hist, des mollusques dans l\i)itiquite, Lyon, 1884.
5 Classical references to snails are elaborately discussed by Ferussac,

Hist. nat. des mollusques terr. etfluviat., ii. p. 97, &c.
6

Apparently It. quecciolo, and meaning any small periwinkle-like
shells.

7
Kijpvt is usually interpreted to mean some such conspicuous species

as Tritonium nodiferum or Ranella gigantea. Its modern derivatives

are applied to very diverse spiral shells, e.g. caragubl in Venice and
Trieste to Trochus and Cerithium vulgatum, carucolli in Sicily to

C. mediterraneum, caracol in Spain to Helix, Trochus, Turbo, &c. ;

hence also Prov. escaragon, Fr. escargot (v. Martens, I.e. p. 215). Cf.
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spiral-shaped
l testaceans in general. Of the rest, some are

bivalved and some univalved
;
and by

c

bivalves I mean such

as are enclosed within two shells, and by
; univalved such as

are enclosed within a single shell, and in these last the

fleshy part is exposed, as in the case of the limpet.
2 Of the

bivalves, some can open out, like the scallop and the mussel
; 15

for all such shells are grown together on one side and are

separate on the other, so as to open and shut. 3 Other

bivalves are closed on both sides alike, like the solen

or razor-fish. 4 Some testaceans there are, that are entirely

enveloped in shell and expose no portion of their flesh

outside, as the tethya or ascidians. 20

Again, in regard to the shells themselves, the testaceans

present differences when compared with one another.5 Some
are smooth-shelled, like the solen, the mussel, and some

clams,
(j

viz. those that are nicknamed milk-shells
,

7 while

others are rough-shelled, such as the pool-oyster or edible

oyster, the pinna, and certain species of cockles, and the

trumpet-shells; and of these some are ribbed,
8 such as

the scallop and a certain kind of clam or cockle, and some 25

are devoid of ribs, as the pinna and another species of

clam. Testaceans also differ from one another in regard

also H.A. v. 12. 544
a

15, viii. 13. 599* 12; P. A. iv. 5; Athen. iii.

pp. 32, 44.
1 Cerithium vulgatum is known in the fish-market at Spalato as

strombolo (Faber).
2

Cf. P. A. iv. 5. 679
b

23 TO.
fj.(v vvv p.ov60vpa 5ia TO TrpoaTrf^uKeVai

aoo^erru roS rrpavfs fX lv T0 oarpaKov, Kal yivtrai a\\orpiu&amp;gt; (ppiiypari rporrov
TWO. SiOvpov, olov al KaXovpfvai A evades-. The apparent difficulty of the

passage (cf. A. and \V.) disappears when we remember that the (JLOVO-

6vpa are not the univalves in our sense, inasmuch as the arpo/i/ScoSr/

are already excluded.
3 P.A.iv. 7. 68 3

b 16.
4 Doubtless the genus still so called, whose bivalved shell is pre

vented from opening by adhesion of the mantle-lobes. Cf. also

Sophron ap. Athen. iii. p. 32, &c. The same shell is the Donax of

Pliny, a name perpetuated in the Adriatic cannclla s. cannalichio,
from canna.

6
Cf. Plin. 33 (52).

6

Using clam
,
as in America, for various common (edible) bivalves,

e.g. Mactra, Tapes, Mya, &c. The ribbed kind is doubtless a cockle,
Cardiuni.

1

Very probably a Mactra, e.g. M. lactea^ Poli (M. subtruncata,
Mont.), It. madia Candida.

8 Elsewhere striped : cf. Diph. S. ap. Athen. iii. 90 Kal ot pev

[ra&amp;gt;i/ a-caXr/i/covj pa/38coroi dai Kal ov /MOfo^pcofiaroi I cf. Xenocr. 28.
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to the thickness or thinness of their shell, both as regards

the shell in its entirety and as regards specific parts of the

shell, for instance, the lips ;
for some have thin-lipped

shells, like the mussel, and others have thick-lipped shells,

like the oyster. A property common to the above men

tioned, and, in fact, to all testaceans, is the smoothness

30 of their shells inside.
1 Some also are capable of motion,

like the scallop, and indeed some aver that scallops can

actually fly, owing to the circumstance that they often

jump right out of the apparatus by means of which they
are caught ;

2 others are incapable of motion and are

attached fast to some external object, as is the case with

the pinna.
3 All the spiral-shaped testaceans can move

528
b and creep, and even the limpet

4 relaxes its hold to go in

quest of food. In the case of the univalves and the bi

valves, the fleshy substance adheres to the shell so tena

ciously that it can only be removed by an effort
;
in the

5 case of the stromboids, it is more loosely attached. And
a peculiarity of all the stromboids is the spiral twist of the

shell in the part farthest away from the head
; they are

also furnished from birth with an operculum. And, further,

all stromboid testaceans have their shells on the right-hand

side, and move not in the direction of the spire, but the

10 opposite way.
5 Such are the diversities observed in the

external parts of these animals.

The internal structure is almost the same in all these

creatures, and in the stromboids especially ;
for it is in size

that these latter differ from one another, and in accidents

of the nature of excess or defect. And there is not much
difference between most of the univalves and bivalves ;

15 but, while those that open and shut differ from one another

1

Transferring this clause, which A. and W. delete, from 528
b

2,

according to a suggestion of Dittmeyer s.
2

Plin. ix. 33 (52).
3
Infra, viii. I. 588

b
15.

4 Ael. vi. 55 OVK tw avras drroo-TTdaais TCOV
nTpcoi&amp;gt;,

ovde el
Aa/3&amp;lt;ns

8a.KTv\ois roC Mi\(t)i&amp;gt;os.

6 The sentence cannot be interpreted, as A. and W. take it, to mean
a right-handed spiral in our sense. It seems simply to mean that the

movement must start from the right, and that therefore the shell must
be assumed to be to the right-hand side since the animal is found to

move in a direction opposite to the spire. Cf. de Inc. 5. 7o6
a

12, from
which the passage is perhaps derived (A. and W.).
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but slightly, they differ considerably from such as are

incapable of motion. And this will be illustrated more

satisfactorily hereafter.

The spiral-shaped testaceans are all similarly constructed,

but differ from one another, as has been said, in the way
of excess or defect (for the larger species have larger and

more conspicuous organs, and the smaller have smaller 20

and less conspicuous), and, furthermore, in relative hardness

or softness, and in other such accidents or properties.

All the stromboids, for instance, have the flesh that extrudes

from the mouth of the shell, hard and stiff; some more,

and some less. From the middle of this protrudes the

head and two horns, and these horns are large in the large

species, but exceedingly minute in the smaller ones. The 25

head protrudes from them all in the same way ; and, if

the animal be alarmed, the head draws in again. Some
of these creatures have a mouth and teeth,

1 as the snail
;

teeth sharp, and small, and delicate. They have also a pro
boscis just like that of the fly ;

and the proboscis is tongue-

shaped. The ceryx and the purple murex have this organ 3

firm and solid ; and just as 2 the myops, or horse-fly, and

the oestrus, or gadfly, can pierce the skin of a quadruped,
so is this proboscis proportionately stronger in these testa

ceans ;
for they bore right through the shells of other

shell-fish on which they prey.
3 The stomach follows close 529**

upon the mouth, and, by the way, this organ in the snail

resembles a bird s crop.
4 Underneath come two white firm

formations, mastoid or papillary in form
;
and similar

formations are found in the cuttle-fish also, only that they
are of a firmer consistency in the cuttle-fish. After the

stomach comes an oesophagus, simple and long, extend- 5

ing to the poppy or quasi-liver, which is in the innermost

recess of the shell. All these statements may be verified

in the case of the purple murex and the ceryx by observa-

1 Or rather jaws . Not, of course, the microscopic teeth of the

lingual ribbon: cf. P. A. iv. 5. 679
b

5.
2

Pice. KnOcnrep ol ^uucoTTf? &amp;lt;al ol otarpot ru d.
3 P. A. ii. 17. 66i a 21

;
Athen. iii. 89 ;

Ael. v. 34 ;
Plin. ix. 60.

4
Cf. H. A. iv. 5. 679

b
9. The description seems to be taken from

a large snail, e.g. Helix pomatia.
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tion within the whorl of the shell. What comes next to

the oesophagus is the gut ;
in fact, the gut is continuous

with the&quot; oesophagus,
1 and runs its whole length uncom

plicated to the outlet of the residuum. The gut has its

10 point of origin in the region of the coil of the mecon, or

so-called poppy ,
and is wider hereabouts [for, remember,

the mecon is for the most part a sort of excretion in all

testaceans] ;
it then takes a bend and runs up again

towards the fleshy part, and terminates by the side of the

head, where the animal discharges its residuum
;
and this

holds good in the case of all stromboid testaceans, whether

15 terrestrial or marine. From the stomach there is drawn in

a parallel direction with the oesophagus, in the larger snails,

a long white duct 2
enveloped in a membrane, resembling

in colour the mastoid formations higher up ;
and in it are

nicks or interruptions, as in the egg-mass of the crawfish,

only, by the way, the duct of which we are treating is white

20 and the egg-mass of the crawfish is red. This formation

has no outlet nor duct, but is enveloped in a thin membrane

with a narrow cavity in its interior. And from the gut

downward extend black and rough formations, in close

connexion, something like the formations in the tortoise,

only not so black. Marine snails, also, have these forma

tions, and the white ones, only that the formations arc

25 smaller in the smaller species.

The non- spiral univalves and bivalves are in some

respects similar in construction, and in some respects

dissimilar, to the spiral testaceans. They all have a head

and horns, and a mouth, and the organ resembling a

tongue ;
but these organs, in the smaller species, are indis

cernible owing to the minuteness of these animals, and

some are indiscernible even in the larger species when

dead, or when at rest and motionless. They all have the

30 mccon, or poppy, but not all in the same place, nor of

equal size, nor similarly open to observation
; thus, the

limpets have this organ deep down in the bottom of the

shell, and the bivalves at the hinge connecting the two

1 A. and W. and Dittm. bracket this clause.
- The hermaphrodite duct .
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valves. 1

They also have in all cases the hairy growths
or beards,

2 in a, circular form, as in the scallops. And,
with regard to the so-called egg ,

3 in those that have

it, when they have it, it is situated in one of the semi

circles of the periphery, as is the case with the white

formation in the snail
;

for this white formation in the

snail corresponds to the so-called egg of which we are

speaking. But all these organs, as has been stated, are 5

distinctly traceable in the larger species, while in the small

ones they are in some cases almost, and in others altogether,

indiscernible. Hence they are most plainly visible in the

large scallops ;
and these are the bivalves that have one

valve flat-shaped, like the lid of a pot. The outlet of the

excretion is in all these animals (save for the exception to

be afterwards related)
4 on one side

;
for there is a passage

whereby the excretion passes out. [And, remember, the 10

mecon or poppy, as has been stated, is an excretion in all

these animals an excretion enveloped in a membrane.]
5

The so-called egg has no outlet in any of these creatures,

but is merely an excrescence in the fleshy mass
;
and it is

not situated in the same region with the gut, but the egg
is situated on the right-hand side, and the gut on the left.

Such are the relations of the anal vent in most of these

animals
;
but in the case of the wild 7

limpet (called by some 15

the sea-ear
),

the residuum issues beneath 8 the shell, for

the shell is perforated to give an outlet. In this particular

limpet the stomach is seen coming after the mouth, and the

1 P. A. iv. 5. 68oa 21 eon 6e rols crrpo^/SooSecni eV rfj e\iKr) TOVTO, rols

e (JLOvoOvpois ev rco Tri/^eVt, olov TCIIS XeTrocrt* roFs1 de diOvpOLS Trpbs 777

2
i.e. the gills. Cf. note on iv. i. 524^ 20.

3

Apparently the adductor muscle.
4 For aXAot? Dittm. cj. da\aTTiois.
r&amp;gt; Camus brackets ea-rl TTCIO-IV eV vpevi, Dittm. the whole sentence.
&quot;

Cf. P. A. iv. 5. 68on
24 ;

G.A. iii. 11. 76^ 5.
7 Commonly attributed to Fissurella graeca, but the epithet is

unexplained. I suggest that it is corrupt, and conceals a forgotten
name for the sea-ear, Haliotis TCO uppvyo) (XfTnifii fjv rives KaXovai
6a\daa-Lov ovs). Cf. Hesych., who, interpreting //. xvi. 747, has ra appvya
rj oorpea r)Twv, on which Schneider remarks vocabulum &amp;lt;lppvya in

Hesychio nemo interpretari adhuc potuit .

8 A. and W. needlessly cj. 6Y nvrov for KUTW or V/TOKUTW of the

MSS.

L 2
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egg-shaped formations are discernible. But for the relative

positions of these parts you are referred to my Treatise on

Anatomy.
20 The so-called 1 carcininm or hermit crab is in a way

intermediate between the crustaceans and the testaceans.

In its nature it resembles the crawfish kind, and it is born

simple of itself.
2 but by its habit of introducing itself into

a shell and living there it resembles the testaceans, and so

appears to partake of the characters of both kinds. In

25 shape, to give a simple illustration, it resembles a spider,

only that the part below the head and thorax is larger in

this creature than in the spider. It has two thin red horns,

and underneath these horns two long eyes, not retreating

inwards, nor turning sideways like the eyes of the crab, but

protruding straight out
;
and underneath these eyes the

30 mouth, and round about the mouth several hair-like

growths, and next after these two bifurcate legs or claws,

whereby it draws in objects towards itself, and two other

legs on either side, and a third 3 small one. All below the

53O
a thorax is soft, and when opened in dissection is found to be

sallow-coloured within. From the mouth there runs a single

passage right on to the stomach, but the passage for the

excretions is not discernible. The legs and the thorax are

hard, but not so hard as the legs and the thorax of the

5 crab. It does not adhere to its shell like the purple murex

and the ceryx, but can easily slip out of it. It is longer
when found in the shell of the stromboids than when found

in the shell of the neritae.
4
And, by the way, the animal found in the shell of the

neritae is a separate species, like to the other in most

respects ;
but of its bifurcate feet or claws, the right-hand

one is small and the left-hand one is large/ and it pro-
10 gresses chiefly by the aid of this latter and larger one.

1
Cf. H.A. v. 15. 548* 14; itapiuvus, Opp. Hal. i. 320-37; Ael. vii.

31, g.v.
-

i. e. without a hard-shell coating.
3

TPLTOV (fet-yos), Dittm.
4 Dittm. stigmatizes the two following paragraphs.
5 Milne-Edwards divides the hermit-crabs into Pagures dextres

(e.g. P. bernhardiis), sinistres (e. g. P. diogenes], and aeqitimanes.
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[In the shells of these animals,
1 and in certain others,

2

there is found a parasite whose mode of attachment is

similar. The particular one which we have just described

is named the cyllarus^
:!

The nerites has a smooth large round shell,
4 and resembles

the ceryx in shape, only the poppy-juice is, in its case, not

black but red. It clings with great force near the middle. 5
15

In calm weather, then, they go free afield, but when the

wind blows the carcinia take shelter against the rocks :

the neritae themselves cling fast like limpets ;
and the same

is the case with the haemorrhoid 7 or aporrhaid and all

others of the like kind. And, by the way, they cling to 20

the rock, when they turn back their operculum, for this

operculum seems like a lid ;
in fact this structure repre

sents the one part, in the stromboids, of that which in the

bivalves is a duplicate shell. 8 The interior of the animal

is fleshy, and the mouth is inside. And it is the same

with the haemorrhoid, the purple murex, and all suchlike 25

animals.

Such of the little crabs as have the left foot or claw the

bigger of the two are found in the neritae, but not in

the stromboids. [There are some snail-shells which have

inside them creatures resembling those little era/fish that

are also found in fresh water. These creatures, however,

differ in having the part inside the shell soft.]
9 But as 30

1 Read Koy^ais rourcoy. Kpomais Aa
,
C ;l

;
cf. Hesych. KpoKai, \^fj(poi

Trapada\d(To-ioi. The passage is corrupt.
2
Reading iv runv with A. and W., and Dittm.

;
eV rot?, codd.

3
v.l. (TKv\\apos. Camus and Schn. derive from KvXXos

;
cf. Hesych.

4 The description suggests Dolium galea, the rotunda in oleario

usu coclea of Plin. xxxii. 53; cf. Xenocr. iii. 21. ^pirrjs is evidently
generic, including both small and large species. In Ael. xiv. 28, the

vrjpiraL are piKpa. pep TO p.eyfdo$ }
t SetV 5e wpatorara, in all probability the

small species of Trochus, T. fragarioides, &c., now called naridoli
in the Adriatic. The large, left-handed Pagurus striatus, 6-9 in.

long, is common in Dolium, but like the other hermits does not restrict

itself to the shell of any particular mollusc.
? read Kara TO nedoi/.

G Athen. iii. 86 rrpoo-tpvs OKWS TIS ^oipuScoi uVa/ji rqs.
7 The name does not occur elsewhere, and is here variously written.

It is usually ascribed to Aporrhais pes-pelicani, the mod. Venetian
name of which, zamariigola, is somewhat similar.

8 P. A. iv. 5. 679
b

17.
1J

Apparently an interpolation, or repetition.
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to their characters, you are referred to my Treatise on

Anatomy.
1 The urchins are devoid of flesh, and this is a character 5

peculiar to them
;
and while they are in all cases empty

and devoid of any flesh within,
2
they are in all cases fur

nished with the black formations. There are several species

53
b
of the urchin, and one of these is that which is made use of

for food
;

3 this is the kind in which are found the so-called

eggs,
4
large and edible, in the larger and smaller specimens

alike ;
for even when as yet very small they are provided

with them. There are two other species, the spatangus?
5 and the so-called bryssus ;

G these animals are pelagic and

scarce. Further, there are the echinometrae^ or mother-

urchins , the largest in size of all the species.
7 In addition

to these there is another species, small in size, but furnished

with large hard spines ;
it lives in the sea at a depth of

several fathoms
;

8 and is used by some people as a specific

10 for cases of strangury.
9 In the neighbourhood of Torone 1(l

there are sea-urchins of a white colour, shells, spines, eggs
and all, and that are longer than the ordinary sea-urchin.

The spine in this species is not large nor strong, but rather

limp; and the black formations in connexion with the mouth
are more than, usually numerous, and communicate with

1 5 the external duct, but not with one another; in point of

1
Cf. throughout, P. A. iv. 10; Plin. 31 (51).

2

[uXX i Sioi/ . . . ouSfptW], Dittm.
Several species are used as food. The smaller include SpJiaere-

chinus granularis and Strongylocentrotus Hindus, both very common,
and known to the Adriatic fishermen as rizzo di mar, from the rice-

like appearance of the eggs. According to Ed. Forbes (European
Seas, p. 151) in Sicily the large Echinus esculentus is called the King
of Urchins

,
and the still larger E. melo is popularly considered to be

its mother
,
i.e. exu-d/Liqrpa.

4 A. will not admit that these are true ova, inasmuch as he denies
the existence of ova in testaceans in general ;

cf. P. A. iv. 5. 68oa 25 ;

Antig. I37-...
5 Athen. iii. 91 ; Hesych. o-TTrmiyyai* ot peyuAoi e^. ot OaXciacrioi.
G

Hesych. /Spuri-os, apjSpvrrot.
7

Plin. ix. 31 (51) echinometrae . . . quorum longissimae spinae,

calyces minimi : apparently confusing with the next species ;
cf. note y

.

8 Cidaris hystrix. A. and \V. cj. ytWrm 6 (v e^Koi/ra /?
ir\cio&amp;lt;riv

opyvtais
1

. Cf. G. A. V. 3. 783
a 22. PlCC. reads Kara for ex.

9 G. A. v. 3. 783
a 20.

10
Cape Drepano, to the west of Athos. The sea-urchin referred to

is evidently one of the irregular urchins, or spatangoids.
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fact, the animal is in a manner divided up by them. The
edible urchin moves with greatest freedom and most often

;

and this is indicated by the fact that these urchins have

always something or other 1 on their spines.

All urchins are supplied with eggs, but in some of the

species the eggs are exceedingly small and unfit for food.

Singularly enough, the urchin has what we may call its head

and its mouth down below, and a place for the issue of the 20

residuum up above
; [and this same property is common to

all stromboids and to limpets].
2 For the food on which

the creature lives lies down below
; consequently the mouth

has a position well adapted for getting at the food, and the

excretion is above, near to the back of the shell. The

urchin has, also, five hollow teeth inside, and in the middle

of these teeth a fleshy substance serving the office of a 25

tongue. Next to this comes the oesophagus, and then the

stomach, divided into five parts, and filled with excretion,
3

all the five parts uniting at the anal vent, where the shell

is perforated for an outlet. Underneath the stomach, in

another membrane, are the so-called eggs, identical in

number in all cases, and that number is always an odd o

number, to wit five. Up above, the black formations 4 are

attached to the starting-point of the teeth, and they are

bitter to the taste, and unfit for food. A similar or at least

an analogous formation is found in many animals
; as, for

instance, in the tortoise, the toad, the frog, the stromboids,

and, generally, in the molluscs
;
but the formation varies 53i

here and there in colour, and in all cases is altogether uneat

able, or more or less unpalatable. In reality the mouth-

apparatus
5 of the urchin is continuous from one end to the

1 With some doubt I have followed A. and W. in reading (on) dei

rt, on the ground of apparent parallelism with P. A. iv. 5. 68 i
a 8

;
cf.

Gaza, cuius rei argumentum quod semper aliquid algae suis spinis

implexum gerant. On the other hand, Plin. ix. 51 reads: ingredi
est his in orbem volvi

; itaque detritis saepe aculeis inveniuntur.

This suggests to me that some such word as rpvxova-iv underlies rt

2
[ ], A. and W., Dittm.

3
Cf. P. A. iv. 5. 68oa 8. A. seems to have taken the general body-

cavity, with its fluid-contents, for the stomach.
4 In this case the black formation can only be the gut.
5

&amp;lt;rro/Lui,
A. and W., Dittm. So the Medicean

;
all other MSS. and
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other, but to outward appearance it is not so, but looks like

5 a horn lantern l with the panes of horn left out. The urchin

uses its spines as feet
;
for it rests its weight on these, and

then moving shifts from place to place.

The so-called tethyum or ascidian 2 has of all these animals

the most remarkable characteristics. 3 It is the only mollusc

that has its entire body concealed within its shell,
4 and the 6

10 shell is a substance intermediate between hide and shell, so

that it cuts like a piece of hard leather. It is attached to

rocks by its shell, and is provided with two passages placed

at a distance from one another, very minute and hard to

see, whereby it admits and discharges the sea-water
;
for it

15 has no visible excretion [whereas of shell fish in general

some resemble the urchin in this matter of excretion, and

others are provided with the so-called mecqn, or poppy-

juice].
5 If the animal be opened, it is found to have, in

the first place, a tendinous membrane running round inside

the shell-like substance,
6 and within this membrane is the

flesh-like substance of the ascidian, not resembling that in

other molluscs
;
but this flesh, to which I now allude, is the

same in all ascidia. And this substance is attached in two

20 places to the membrane and the skin, obliquely ;
and at the

point of attachment the space is narrowed from side to

side, where the fleshy substance stretches towards the pas

sages that lead outwards through the shell
;
and here it

discharges and admits food and liquid matter, just as it

would if one of the passages were a mouth and the other an

edd. have TO o-o/xa ;
it cannot be doubted that the allusion is to the

whole oral mechanism now known as
*
Aristotle s lantern

, elaborately
described by Cuvier, Lemons d*anat. comp., 1805, iii. pp. 329-35.

1 The lantern with which the comparison is made is a lantern set

on a lamp-post, and therefore having its lower end pointed and not
flattened

;
the lantern of the sea-urchin is uncommonly like that on

the poop of a galleon in old Dutch sea-pieces.
2

It. tetinotti. The ascidian, by the way, like the sea-urchin, is

a common article of food in the Mediterranean : cf. //. xvi. 74 ; Athen.
iii. 85, 92. As remedies, Xenocr. 29; Plin. xxxii. 30, 31, 39.

3 P. A. iv. 5. 68oa
4.

4 Vide supra, iv. 4. 528* 19.
5

[ ] A. and W.
6

Perhaps we should read o-apKwSf?. So the Aldine
;

elsewhere
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anal vent
;
and one of the passages is somewhat wider than

the other one. Inside it has a pair of cavities, one on either 25

side, a small partition separating them
;
and one of these

two cavities contains the liquid.
1 The creature has no

other organ whether motor or sensory, nor, as was said

in the case of the others, is it furnished with any organ

connected with excretion, as other shell-fish are. The

colour of the ascidian is in some cases sallow, and in other ?

cases red.
2

There is, furthermore, the genus of the sea-nettles,
3
pecu

liar in its way. The sea-nettle, or sea-anemone, clings to

rocks like certain of the testaceans, but at times relaxes

its hold. It has no shell, but its entire body is fleshy. It 531**

is sensitive to touch,
4
and, if you put your hand to it, it will

seize and cling to it, as the cuttle-fish would do with its

feelers, and in such a way as to make the flesh of your hand

swell up.
5 Its mouth is in the centre of its body, and it

lives adhering to the rock as an oyster to its shell. If any 5

little fish 6 come up against it it clings to it
;
in fact, just as

I described it above as doing to your hand, so it does to

anything edible that comes in its way ;
and it feeds upon

sea-urchins and scallops. Another species of the sea-nettle

roams freely abroad. 7 The sea-nettle appears to be devoid

altogether of excretion,
8 and in this respect it resembles a

plant. Of sea-nettles there are two species, the lesser and 10

more edible,
9 and the large hard ones, such as are found in

1
Cf. P. A. iv. 5- 68i a 28. The two orifices are the mouth and the

atrial aperture ;
the two cavities, the pharynx or branchial sac, and

the atrium or cloacal chamber.
2 The red is doubtless Cynthia papillosa, which is bright scarlet

;

the sallow includes Plialhisia maminiUata and other large and
common Ascidians.

3
Cf. Plin. ix. 45 (68) ; H.A. v. 16. 548

a
23.

4
Cf. P. A. iv. 5. 68i b

4. On the text see Dittmeyer.
5 Plin. ix. 45 (68) vis pruritu mordax

;
cf. also Diph. ap. Athen.

iii. 90.
6

Cf. H.A. viii. 2. 59o
a 28. On the text cf. Dittm.

7 Cf. H.A.\. i. 487
b 12 : but possibly the sea-nettle here referred to is

a jelly-fish, or medusa
;

cf. H.A. v. 15. Cf. Cuv. in loc. Plin. Urtica
marina errans, medusa, L.

;
urtica fixa, actinia, L.

Cf. //. A. viii. 2. 590* 29 ;
P. A. iv. 5. 68 i

a 8.
(J Various anemones are eaten, fried, in the Mediterranean, e.g.

Actinia viridis, Fr. ortit de nier.
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the neighbourhood of Chalcis. In winter time 1 their flesh

is firm, and accordingly they are sought after as articles of

food, but in summer weather they are worthless,
2 for they

15 become thin and watery, and if you catch at them they

break at once into bits, and cannot be taken off the rocks

entire
;
and being oppressed by the heat they tend to slip

back into the crevices of the rocks.3

So much for the external and the internal organs of

molluscs, crustaceans, and testaceans.

20 We now proceed to treat of insects in like manner. This 7

genus comprises many species, and, though several kinds

are clearly related to one another, these are not classified

under one common designation, as in the case of the bee.

the drone, the wasp, and all such insects, and again as in the

case of those that have their wings in a sheath or shard,

25 like the cockchafer, the carabus or stag-beetle, the cantharis

or blister-beetle,
4 and the like.

Insects have three parts common to them all; the head,

the trunk containing the stomach, and a third part in betwixt

these two, corresponding to what in other creatures embraces

chest and back. In the majority of insects this intermediate

part is single ;
but in the long and multipedal insects it has

practically the same number of segments as of nicks.

30 All insects when cut in two continue to live, excepting
such as are naturally cold by nature, or such as from their

minute size chill rapidly ; though, by the way, wasps not

withstanding their small size continue living after severance.

In conjunction with the middle portion either the head or

532
a the stomach can live, but the head cannot live by itself.

Insects that are long in shape and many-footed can live for

a long while after being cut in twain, and the severed por
tions can move in either direction, backwards or forwards

;

thus, the hinder portion, if cut off, can crawl either in the

1 Ael. vii. 35.
2 ?die. (yroXXai) OTroXXu^rai, Pice.
3

Cf. P. A. iv. 5. 680* 29.
4 Cantharis vesicatoria^ L.
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direction of the section or in the direction of the tail, as is

observed in the scolopendra.
1

All insects have eyes, but no other organ of sense discern- 5

ible, except that some insects have a kind of a tongue
2

corresponding to a similar organ common to all testaceans
;

and by this organ such insects taste and imbibe 3 their food.

In some insects this organ is soft
;
in other insects it is firm

;

as it is, by the way, in the purple-fish, among testaceans. 4

In the horsefly and the gadfly this organ is hard, and 10

indeed it is hard in most insects. In point of fact, such

insects as have no sting in the rear use this organ as a

weapon,
5
(and, by the way, such insects as are provided

with this organ are unprovided with teeth, with the excep
tion of a few insects) ;

the fly by a touch can draw

blood with this organ, and the gnat can prick or sting

with it.

Certain insects are furnished with prickers or stings.

Some insects have the sting inside, as the bee and the 15

wasp,
6 others outside, as the scorpion ; and, by the way,

this is the only insect furnished with a long tail.
7 And,

further, the scorpion is furnished with claws, as is also the

creature resembling a scorpion
8 found within the pages of

books.

In addition to their other organs, flying insects are

furnished with wings. Some insects are dipterous or 20

double-winged, as the fly; others are tetrapterous or

furnished with four wings, as the bee
; and, by the way,

no insect with only two wings has a sting in the rear.9

Again, some winged insects have a sheath or shard for

their wings, as the cockchafer
;
whereas in others the wings

pa, Nic. Ther. 8l2; ubi Schol. A^euSa)? Se

ou yap e&Tiv (StKe(paXo?), dXX cos Ap. &amp;lt;f&amp;gt;r)(riv t
els TouTTtcrco TroXAu/as

Ka\ Trape^ei doav roO diKe(pa\os elvai. Cf. tie Inc. J. 7o7
a
3^ Hesych.

has
ap.&amp;lt;pi8fcr(puyavov (^cow TL TroXuTroui

,
cr/coAoTrei dpa KaX., where we should

perhaps read dpcpiKefyaXov.
2

Cf. P. A. ii. 17. 66i a
15, iv. 5. 678

b
13.

3
els aura, Pice., A. and W., Dittm.

4 A. and W. bracket this sentence.
5 For e\ei fKaarrov Dittm. cj. vnap^ei emoro), s. VTT. O^V&TJKTOV.
6 P. A. iv. 6. 683* 8.
7

jj.aKpoKpKov, Pice., A. and W. : pxiKpoKej/rpof, Bekk.
8
Chelifer cancroides. 9 P. A. iv. 6. 683&quot; 13.
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are unsheathed, as in the bee. But in the case of all alike,

25 flight is in no way modified by tail-steerage, and the wing
is devoid of quill-structure or division of any kind. 1

Again, some insects have antennae in front of their eyes.

as the butterfly and the horned-beetle. Such of them as

have the power of jumping have the hinder legs the longer ;

and these long hind-legs whereby they jump
2 bend back

wards like the hind-legs of quadrupeds. All insects have

30 the belly different from the back
; as, in fact, is the case

with all animals. The flesh of an insect s body is neither

shell-like nor is it like the internal substance of shell-

covered animals, nor is it like flesh 3 in the ordinary sense

of the term
;

but it is a something intermediate in

quality.
4 Wherefore they have nor spine, nor bone, nor

532
b
sepia-bone, nor enveloping shell

;
but their body by its

hardness is its own protection and requires no extraneous

support. However, insects have a skin
;
but the skin is

exceedingly thin. These and such-like are the external

organs of insects.

5 Internally, next after the mouth, comes a gut, in the

majority of cases straight and simple down to the outlet of

the residuum : but in a few cases the gut is coiled. 5 No
insect is provided with any viscera, or is supplied with fat

;

and these statements apply to all animals devoid of blood.

Some have a stomach also, and attached to this the rest

of the gut, either simple or convoluted as in the case of

10 the acris or grasshopper.
7

The tettix or cicada,
8 alone oi such creatures (and, in

fact, alone of all creatures), is unprovided with a mouth, 1

but it is provided with the tongue-like formation found in

1 H. A. iii. 12. 519^ 28.

,
lit. the long steering-oars of a galley.

3 Read oi/Vf cra/jKcbS/;? Aa, Ca., ouro&amp;gt; a. A. and W,
r

4 P. A. ii. 8.654*26.
5 Plin. xi. 3 (4) nihil intus nisi admodum paucis intestinum impli-

catum .
6 p. A. iv. 5. 682a

15.
7 A. and W. point out that the gut is simple in the locusts, but much

coiled in the cicadas. They therefore suggest 77
cur\oiv

&&amp;lt;rirep
al

rj fiXiy/jLevov oxrTrep o rerri.
8

Cf. H.A. v. 30 ;
Plin. xi. 26 (32) ;

Ael. i. 20.
y P. A. iv. 5- 682a

19 TO yap (IVTO popiov f\ft (TTofMO. KOI yKwrrav
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insects furnished with frontward stings ;

1 and this forma

tion in the cicada is long, continuous, and devoid of any split ;

and by the aid of this the creature feeds on dew, and on

dew only, and in its stomach no excretion is ever found.

Of the cicada there are several kinds,
2 and they differ from

one another in relative magnitude, and in this respect that 15

the achetes^ or chirper is provided with a cleft or aperture

under the hypozoma
4 and has in it a membrane quite

discernible,
5 whilst the membrane is indiscernible in the

tettigonia.

Furthermore, there are some strange creatures to be found

in the sea, which from their rarity we are unable to classify.

Experienced
6 fishermen affirm, some that they have at 20

times seen in the sea animals like sticks, black, rounded,

and of the same thickness throughout ;
others that they

have seen creatures resembling shields, red in colour, and

furnished with fins packed close together ;
and others that

they have seen creatures resembling the male organ in

shape and size, with a pair of fins in the place of the 25

testicles, and they aver that on one occasion a creature of

this description was brought up on the end of a night-

line.
7

So much then for the parts, external and internal, excep
tional and common, of all animals.

8 We now proceed to treat of the senses
;
for there are

diversities in animals with regard to the senses, seeing that 3

1 MSS. have
ep.7rpocrd(i&amp;gt; Kevrpots or o7rio-$oKeWpoi?. Schn. and Bekk.

adopt the latter; Pice., A. and W., and Dittm. e/uTrpoo-tfoKeVrpois-. Cf.

Plin. xi. 32.
2 Ael. x. 44.
3

( X* TT1S (ippr)v rern, o AaXiararo?, Hesych.
4

s.
&taa&amp;gt;/Lia,

cf. de Resp. 9. 475
a

2, 8, 20
;
H. A. v. 21. 553* 28. Cf.

also H.A. iv. 9. 535
b

8, v. 30. 556
a 18.

r This organ is peculiar to the male cicada
;

cf. Carus, Analekten,

1828, p. 146; Landois, Tonapparate der Insekten^ 1867, p. 48. A pair
of little drums on the first abdominal segment are set in vibration by
muscles within

;
the abdomen filled with air acts as a resonator.

efjinopiKwv, A. and W., after P D a
.

7 These animals cannot be identified, but I believe the last to be, in

all probability, Gastropteron meckelii. The second suggests Penna-

tula, though the comparison with a shield is obscure
;
Prof. Grube

refers it to Idalia laciniosa, or some similar sea- slug.
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some animals have the use of all the senses, and others

the use of a limited number of them. The total number

of the senses (for we have no experience of any special

sense not here included), is five: sight, hearing, smell,

taste, and touch.

Man, then, and all vivipara that have feet, and, further,

533
a

all red-blooded ovipara,
1
appear to have the use of all the

five senses, except where some isolated species has been

subjected to mutilation, as in the case of the mole. 2 For

this animal is deprived of sight ;
it has no eyes visible, but

5 if the skin a thick one, by the way be stripped off the

head, about the place in the exterior where eyes usually

are, the eyes are found inside in a stunted condition,

furnished with all the parts found in ordinary eyes ;
that

is to say, we find there the black rim, and the fatty part

surrounding it
;

3 but all these parts are smaller than the

10 same parts in ordinary visible eyes. There is no external

sign of the existence of these organs in the mole, owing to

the thickness of the skin drawn over them, so that it would

seem that the natural course of development were congeni-

tally arrested ; [for extending from the brain 4 at its junction

with the marrow are two strong sinewy ducts running past

the sockets of the eyes, and terminating at the upper eye-

15 teeth]. All the other animals of the kinds above mentioned

have a perception of colour 5 and of sound, and the senses

of smell and taste
;
the fifth sense, that, namely, of touch.

is common to all animals whatsoever.

In some animals the organs of sense are plainly dis-

1

woTOKa, A. and W., Pice., Dittm. ^WOTOKO, MSS., Bekk.
2 H.A. i. 9. 49i

h 28. Perhaps Spatax typhlus, a blind, mole-like

rodent, abundant in the Cyclades, where, according to Erhard, the
mole is not found. We have no information as to the distribution of
the two in Greece.

3
KVK\U&amp;gt; nlor, A. and W., Dittm. Ku/cXcomoi/, MSS., Bekk. Guil. el

quod in circuitu pingue . Cf. H.A. iii. 18. 520 2
;
de Sensu, 2. 438

2O TO XfVKUV TOV OjU/iCITOS V TO IS C\OVO-IV af/zn Trlov K(U \lJTHp6v.
4 de Sensu, 2. 438

b
27 ;

P. A. ii. 10. 6s6
b

17. The clause bracketed

(by A. and W.) apparently does not refer to the mole (which has no
conspicuous eye-teeth, while Spalax has none at all), but is an inter

polation of general import.
5 Colour is held to be that which we actually see : cf. de Sensu, 3.

439
a

3 ;
de Anim. ii. 7- 4l8

a
29 TO yap oparov eori
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cerntble ;
and this is especially the case with the eyes.

1

For animals have a special locality for the eyes, and also 20

a special locality for hearing : that is to say, some animals

have ears, while others have the passage for sound dis

cernible.
2

It is the same with the sense of smell
;
that is

to say, some animals have nostrils, and others have only the

passages for smell, such as birds. It is the same also with

the organ of taste, the tongue. Of aquatic red-blooded 25

animals,
3 fishes possess the organ of taste, namely the

tongue, but it is in an imperfect and amorphous form,
4 in

other words it is osseous and undetached. In some fish the

palate
5

is fleshy, as in the fresh-water carp, so that by an

inattentive observer it might be mistaken for a tongue.
6

30

There is no doubt but that fishes have the sense of taste,

for a great number of them delight in special flavours
;
and

fishes freely take the hook if it be baited with a piece of

flesh from a tunny or from any fat fish, obviously enjoying

the taste and the eating of food of this kind. Fishes have

no visible organs for hearing or for smell
;

7 for what might 533
b

appear to indicate an organ for smell in the region of the

nostril has no communication with the brain. These indica

tions, in fact, in some cases lead nowhere, like blind alleys,

and in other cases lead only to the gills ;
but for all this

fishes undoubtedly hear and smell. For they are observed 5

to run away from any loud noise, such as would be made

by the rowing of a galley, so as to become easy of capture
in their holes ; for, by the way, though a sound be very

slight in the open air, it has a loud and alarming resonance

to creatures that hear under water. 8 And this is shown in

the capture of the dolphin ;
for when the hunters have ro

enclosed a shoal of these fishes with a ring of their canoes,

they set up from inside the canoes a loud splashing in the

1 Cf. G. A., ii. 6. 744
a

5 ^ ^
o&amp;lt;/&amp;gt;$. cra&amp;gt;/m p.6vov tStoi/e^ei TWV

aicr0rjTt)pia&amp;gt;v.
2 H.A. i. ii. 492

a
23 ; P. A. ii. 16. 659

b 2. Read KOI TOV rijs a/cor/r.

Dlttm. cj. p.a\\ov cjLtopKrp.ivov . . . 6(f)Oa\p.)V r)
TCI rrjs ctKorjs.

3 For KaAou/xeVoir fie l^dvai A. and W. CJ. Kal eVm /zoiy of l-%6.
4 P. A. ii. 17. 66ob 13.

5 66ob 34, 66i a I.
c

Still known as carps tongues ,
and esteemed as a delicacy.

( Vim augendae Veneris habet, Aldrovandi.)
7 P. A.\\. 16. 659

b
13.

8 A. and W. bracket Kal . . nacriv.
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water, and by so doing induce the creatures to run in a

shoal high and dry up on the beach, and so capture them

while stupefied with the noise. 1 And yet, for all this, the

dolphin has no organ of hearing discernible. 2
Furthermore,

1 5 when engaged in their craft, fishermen are particularly

careful to make no noise with oar or net
;
and after they

have spied a shoal, they let down their nets at a spot so far

off that they count upon no noise being likely to reach the

shoal, occasioned either by oar or by the surging of their

.

20 boats through the water
;
and the crews are strictly enjoined

to preserve silence until the shoal has been surrounded.

And, at times, when they want the fish to crowd together,

they adopt the stratagem of the dolphin-hunter ;
in other

words they clatter stones together, that the fish may, in

their fright, gather close into one spot, and so they envelop
2 5 them within their nets. [Before surrounding them, then, they

preserve silence, as was said
; but, after hemming the shoal

in, they call on every man to shout out aloud and make

any kind of noise
;
for on hearing the noise and hubbub the

fish are sure to tumble into the nets from sheer fright.]
3

Further, when fishermen see a shoal of fish feeding at a

.-,o distance, disporting themselves in calm bright weather on

the surface of the water, if they are anxious to descry the

size of the fish and to learn what kind of a fish it is, they

may succeed in coming upon the shoal whilst yet basking
at the surface if they sail up without the slightest noise,

but if any man make a noise previously, the shoal will be

seen to scurry away in alarm. Again, there is a small
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a
river-fish called the coitus 4 or bull-head

;
this creature

burrows under a rock, and fishers catch it by clattering

stones against the rock, and the fish, bewildered at the

noise, darts out of its hiding-place. From these facts it is

5 quite obvious that fishes can hear
;
and indeed some people,

1 A similar procedure is described by Apostolides (op. cit. p. 33) in

the capture of awaypiftes, Dentex vulgaris. A hollow cone on a long
handle is used for striking the water by Adriatic fishermen, and is

known as piston, stwnigio, c. (Faber, Fish, of Adriatic, p. 133).
2 H.A. i. ii. 492

a
29.

3

[ ] A. and W.
4 MSS. have Polros and Kolros. Sylburg restored KOTTOS, from Gaza.

The traditional identification with Coitus gobio, L., has little value.
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from living near the sea and frequently witnessing such

phenomena, affirm that of all living creatures the fish is the

quickest of hearing. And, by the way, of all fishes the

quickest of hearing are the cestreus or mullet, the chremps^
the labrax or basse,

2 the salpe or saupe,
3 the chromis or

sciaena,
4 and such like.

5 Other fishes are less quick of 10

hearing, and, as might be expected, are more apt to be

found living at the bottom of the sea.

The case is similar in regard to the sense of smell. 6

Thus, as a rule, fishes will not touch a bait that is not fresh,

neither are they all caught by one and the same bait, but

they are severally caught by baits suited to their several

likings, and these baits they distinguish by their sense of

smell;
7

and, by the way, some fishes are attracted by 15

malodorous baits, as the saupe, for instance, is attracted

by excrement. Again, a number of fishes live in caves
;

and accordingly fishermen, when they want to entice them

out, smear the mouth of a cave 8 with strong-smelling pickles,

and the fish are soon attracted to the smell. And the eel 20

is caught in a similar way ;
for the fisherman lays down an

earthen pot that has held pickles, after inserting a weel

in the neck thereof. As a general rule, fishes are especially

attracted by savoury smells. For this reason, fishermen

roast the fleshy parts of the cuttle-fish and use it as bait

on account of its smell, for fish are peculiarly attracted by
it

; they also bake the octopus and bait their fish-baskets -5

or weels with it, entirely, as they say, on account of its

smell. Furthermore, gregarious fishes,
9

if fish-washings or

bilge-water be thrown overboard, are observed to scud off

s. xpe /LUf, a/rag Xey., absent in several MSS.
; probably

corrupt, and perhaps equivalent to XP^S
&amp;gt;

both being from
xpe^o&amp;gt;,

to

neigh ;
cf. infra.

2 Labrax: lupus ; cf. Ar. ap. Athen. vii, 3io
b

.

3 Box salpa ;
cf. Athen. vii. 32 l

e
. Mod. Gk. o-uATru, It. salpa,

saoupi, &c.
4
xpop-k- Sciaena aquila (or some closely allied fish) : said to be

still called chro in Genoa and Marseilles, Cuvier, Ann. Inst. Archeol.,

1842, p. 73. See notes v. 10. 543
b

2, viii. 12. 6oi b 30.
3 Ael. ix. 7 ;

Plin. x. 89.
6 de

Scnsu&amp;gt; 5. 444
b 8.

7
Cheese, for instance, is much used by Greek fishermen

; similarly

rogue or cod-roe by French sardine-fishers.
8 Plin. xi. 2 (3) : Opp. Hal. iv. 647.

IJ Ael. ix. 46.

AR. H.A M
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to a distance, from apparent dislike of the smell. And it is

asserted that they can at once detect by smell the presence

534
b of their own blood

;
and this faculty is manifested by their

hurrying off to a great distance whenever fish-blood is spilt

in the sea. And, as a general rule, if you bait your weel

. with a stinking bait, the fish refuse to enter the weel or

even to draw near
;
but if you bait the weel with a fresh

5 and savoury bait, they come at once from long distances

and swim into it. [And all this is particularly manifest in

the dolphin ; for, as was stated, it has no visible organ of

hearing, and yet it is captured when stupefied with noise
;

and so, while it has no visible organ for smell, it has the

10 sense of smell remarkably keen.]
l

It is manifest, then,

that the animals above mentioned are in possession of all

the five senses.

All other animals may, with very few exceptions, be

comprehended within four genera : to wit, molluscs, crusta-

15 ceans, testaceans, and insects. Of these four genera, the

mollusc,
2 the crustacean, and the insect have all the senses :

at all events, they have sight,
3

smell, and taste. As for

insects, both winged and wingless, they can detect the

presence of scented objects afar off, as for instance bees

and cnipes
4 detect the presence of honey at a distance ;

20 and they do so recognizing it by smell. Many insects are

killed by the smell of brimstone
;

5
ants, if the apertures to

their dwellings be smeared with powdered
(;

origanum and

brimstone, quit their nests ; and most insects may be

banished with burnt hart s horn, or better still by the

25 burning of the gum styrax. The cuttle-fish, the octopus,
and the crawfish may be caught by bait.&quot; The octopus,
in fact, clings so tightly to the rocks that it cannot be

1

[ ]
A. and \V.

2
Cf. de Sensu, 5. 444

1 12.
* A. and W. omit 6

v^ti/, holding that it and CLKOI^V are unmentioned
as being obvious. Dittm. adds ^tiKofjv *&amp;lt; ). Pice, suggests oeto/&amp;gt; for

O\l/il .

4
Plin. xi. 19, xxx. 53 ;

cf. Theoph. de PL iv. 17 ;
de Sensu, L c.

*
SC. KCllOfjLfVOV.

6 AeiW. Rejected as meaningless by A. and \V. Dittm. quotes
Seal., AeiW, frequens dictio Dioscoridi ct Galeno subigerc aliquo
liquore* ;

and continues, adde AeioDi/, i.e. in pulverem conterere.
7 Plin. x. 90.
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pulled off, but remains attached even when the knife is

employed to sever it
;
and yet, if you apply fleabane to the

creature, it drops off at the very smell of it.
1 The facts are

similar in regard to taste. For the food that insects go in 535*

quest of is of diverse kinds, and they do not all delight in

the same flavours : for instance, the bee 2 never settles on

a withered or wilted flower, but on fresh and sweet ones
;

and the conops or gnat
3 settles only on acrid substances

and not on sweet. The sense of touch, by the way, as has

been remarked, is common to all animals. Testaceans 5

have the senses of smell and taste. With regard to their

possession of the sense of smell, that is proved by the use

of baits, e.g. in the case of the purple-fish ;
for this creature

is -enticed by baits of rancid meat, which it perceives and is

attracted to from a great distance. The proof that it

possesses a sense of taste hangs by the proof of its sense of 10

smell
;

for whenever an animal is attracted to a thing by

perceiving its smell, it is sure to like the taste of it. Further,

all animals furnished with a mouth derive pleasure or pain
from the touch of sapid juices.

With regard to sight and hearing, we cannot make state

ments with thorough confidence or on irrefutable evidence.

However, the solen or razor-fish, if you make a noise,

appears to burrow in the sand, and to hide himself deeper 15

when he hears the approach of the iron rod 4
(for the

animal, be it observed, juts a little out of its hole, while the

greater part of the body remains within), and scallops, if

you present your finger near their open valves, close them

tight
5
again as though they could see what you were doing.

Furthermore, when fishermen are laying bait for neritae, 20

1 This procedure is still common in Greece, either fleabane (Inula
corysa) or tobacco being used ; see Apostolides, La Peche en Grccc,
1907, p. 50. Cf. Arch. zool. exp. et gen., 1881, p. 412.

2
Cf. viii. ii. 596

b
15 ;

cf. also ix. 40. 62^ 20. See also Plin. xi. 8;

Varro, R. R. iii. 16. 6.
3 A. and W. suggest here the vinegar-fly, Mosillus (Oinopota]

cellarius.
*

lit. iron
; probably an iron rod with a conical knob at the end,

still used in the Adriatic for the capture of the cape lunghe or razor-

fish
; it is let down into the creature s burrow, between its valves

which close upon it, and it is thus drawn up (Faber, Adriatic
, p. 89).

5 So Pice., A. and W., and Dittm. : MSS. XUO-KOUO-I KCU

M 2
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they always get to leeward of them, and never speak
a word while so engaged, under the firm impression that

the animal can smell and hear
;
and they assure us that, if

any one speaks aloud, the creature makes efforts to escape.

With regard to testaceans, of the walking or creeping

species the urchin appears to have the least developed
sense of smell

; and, of the stationary species, the ascidian

25 and the barnacle.

So much for the organs of sense in the general run of

animals. We now proceed to treat of voice.

Voice and sound are different from one another
;
and 9

language differs from voice and sound. The fact is that

no animal can give utterance to voice except by the action

of the pharynx,
1 and consequently such animals as

are devoid of lung have no voice
;
and language is the

30 articulation of vocal sounds by the instrumentality of the

tongue. Thus, the voice and larynx can emit vocal or

vowel sounds
; non-vocal or consonantal sounds are made

535
b
by the tongue and the lips ;

and out of these vocal and

non-vocal sounds language is composed. Consequently,
animals that have no tongue at all or that have a tongue
not freely detached, have neither voice- nor language:

although, by the way, they may be enabled to make noises

or sounds by other organs than the tongue.

Insects, for instance, have no voice and no language, but

they can emit sound by internal air or wind, though not by
5 the emission of air or wind

;
for no insects are capable of

respiration.
3 But some of them make a humming noise,

like the bee and the other winged insects
;
and others are

said to sing, as the cicada.
4 And all these latter insects

make their special noises by means of the membrane that

is underneath the hypozoma * those insects, that is to

say, whose body is thus divided
;

5 as for instance, one

1 P. A. iii. 3. 664
a
36.

2 Read ovre (fjwvfl oure fiiaXcyerat.
3

Cf. Plin. xi. 2 (3).
4 dc Rcsp. 9. 475

a 6
;
de Soinn. et Vig. 2. 456* 10, 20

;
//. A. v. 30.

556* 20.

Cf. dc Rcsp. 8. 474^ 3* /(7a ^ /itcwcpo/Siwrepa TMV eWo/zcov, TUVTOIS vno
TO 6iaa)/*u SieV^to-Tcu, OTTCOS 8ia XerrTorepoi; OVTOS TOU vpevos \l/u\r)Tai. Cf.

9. 475* 19.



BOOK IV. 9 535
b

species of cicada, which makes the sound by means of the

friction of the air.
1 Flies and bees, and the like, produce 10

their special noise by opening and shutting their wings in

the act of flying ;
for the noise made is by the friction of

air between the wings when in motion. The noise made

by grasshoppers is produced by rubbing or reverberating

with their long hind-legs.
2

No mollusc or crustacean can produce any natural voice

or sound. Fishes can produce no voice, for they have no

lungs, nor windpipe and pharynx ;
but they emit certain inar- 15

ticulate sounds and squeaks, which is what is called their

voice
,

3 as thefyra* or gurnard, and the sciaena 5
(for these

fishes make a grunting kind of noise) and the caprns or

boar-fish in the river Achelous,
6 and the chalets 1 and the

cuckoo-fish
;

4 for the chalcis makes a sort of piping sound,

and the cuckoo-fish makes a sound greatly like the cry of 20

the cuckoo, and is nicknamed from the circumstance. The

apparent voice in all these fishes is a sound caused in some
cases by a rubbing motion of their gills,

8 which by the way

1 dc Resp. 9 475
a *6 otoi/ dia TU&amp;gt;V KaXdp-wv r&v T^Tpvirr.^vwv ra TratSia,

OTdV fTVld&XTlV VfJLCVa \7TTOV.
2 The sound is produced by a toothed bar rubbing against a ridged

surface. Sometimes the hind-leg rubs against the elytron or fore-

wing (Acridiidae], sometimes one elytron against the other (Gryllidae,
Locustidae). Cf. (int. al.} Latreille, Mem. Mus. d Hist. Nat. viii.

1822; Regen, Arb. zool. Inst. Univ. Wien, xiv (1903), pp. 359-422.
3
Ael. x. ii. Cf. Joh. Mtiller, Ueber die Fische welche Tone von

sich geben, Arch. /. Anat., 1857, p. 249 ;
also Sorensen, Om Lydor-

ganer hos Fiske, Copenhagen, 1884.
4

Cf. Athen. vii. 324
b

;
Ael. x. II, 12. Xvpr? and KO&amp;lt;KV are both

gurnards. T. lyra, L., the piper of English fishermen, and T. pini,
Bloch (both called T. cuculus by Linnaeus), seem to be the cuckoo-
fish

,
and are still so called in various Mediterranean dialects

;
the

common gurnard, T. gurnardus, is a grunter ,
Fr. grondin, gro-

gnantj Germ. Kmtrrhahn, c.
5

Cf. Cuv. et Valenciennes, iv. p. 41 ; Day, British Fishes
,

i. p. 151.
de An. ii. 8. 42Ob 12; Ael. x. 11

; Plin. xi. 112. This cannot be
our boar-fish (Capros aper], which is marine. It is not impossible
that it is another name for the yXdvis or Silurus (see notes on vi. 13.

568
a
23, viii. 20. 6o2b 22), which belongs to a family remarkable for

vocal powers.
7

Identified by many with the John Dory, Zeus faber. J. Miiller
would read here xaXfcev? (cf. Opp. Hal. \. 133), which Athen. (328)
distinguishes from

x&quot;X*i f. ^apoKida in Mod. Gk. is Sarg-us vulgaris.
8 Or rather gill-covers ;

stridulation often occurs also at the base
of the fin-spines.
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are prickly,
1 or in other cases by internal parts about their

bellies
;

for they all have air or wind inside
them,&quot; by

rubbing and moving which they produce the sounds/

2 ? Some cartilaginous fish seem to squeak.

But in these cases the term voice is inappropriate ;
the

more correct expression would be * sound . For the scallop,

when it goes along supporting itself on the water, which is

technically called flying ,
makes a whizzing sound

;
and

so does the sea-swallow or flying-fish :

4 for this fish flies in

the air, clean out of the water, being furnished with fins

30 broad and long. Just then as in the flight of birds the

sound made by their wings is obviously not voice, so is it

in the case of all these other creatures.

The dolphin, when taken out of the water, gives a squeak

536
a and moans in the air, but these noises do not resemble

those above mentioned. For this creature has a voice (and
can therefore utter vocal or vowel sounds), for it is fur

nished with a lung and a windpipe ;
but its tongue is not

loose, nor has it lips, so as to give utterance to an articulate

sound (or a sound of vowel and consonant in combination).
Of animals which are furnished with tongue and

lung;&quot;

5 the oviparous quadrupeds produce a voice, but a feeble

one
;

in some cases, a shrill piping sound, like the serpent ;

in others, a thin faint cry ;
in others, a low hiss, like the

tortoise. The formation of the tongue in the frog is ex

ceptional. The front part of the tongue, which in other

animals is detached, is tightly fixed in the frog as it is in

TO all fishes
;

but the part towards the pharynx is freely

detached, and may, so to speak, be spat outwards,
7 and it

1 P. A. ii. 17. 6601

25.
2 Cf. Miiller, /. c., p. 267.

3 Moreau describes, in Trigla and Zetts, an annular diaphragm
stretching across the cavity of the air-bladder and set in rapid vibra

tion
;

C. JR. Paris, lix. p. 436, 1864 ;
Ann. Sc. Nat. (6) iv. 1876, p. 65.

4 The flying gurnard, Dactyhpterus volitans, mod. Gk.
xeX&amp;lt;5oj

o-

^l/apov ;
cf. Opp. Hal. \. 430. Joh. Miiller (op. cit., pp. 253. 273) describes

the grunting sound made by this fish.
&quot;

Seal. ins. *m
77f&amp;lt;/ ,

A. and W.
77 oTroSa.

6 A. and W. consider this a gloss on avpiypov. For ritr&i
i?,

Pice.

(TTfVTjV.
7 Read fWriWrn with A. and W. 7reV*Tni, most MSS. and edd.

;

i, Aid., Camus, Dittm.
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is with this that it makes its peculiar croak. The croaking

that goes on in the marsh is the call of the males to the

females at rutting time
;

T

and, by the way, all animals have

a special cry for the like end at the like season, as is

observed in the case of goats, swine, and sheep. [The 15

bull-frog makes its croaking noise by putting its under jaw
on a level with the surface of the water and extending its

upper jaw to its utmost capacity. The tension is so great

that the upper jaw becomes transparent, and the animal s

eyes shine through the jaw like lamps ;

2
for, by the way,

the commerce of the sexes takes place usually in the night

time.]

Birds can utter vocal sounds
;
and such of them can 20

articulate best as have the tongue moderately flat, and also

such as have thin delicate 3
tongues. In some cases, the

male and the female utter the same note
;

in other cases,

different notes. The smaller birds are more vocal and

given to chirping than the larger ones
;

but in the pairing

season every species of bird becomes particularly vocal. 25

Some of them call when righting, as the quail, others cry

or crow when challenging to combat, as the partridge,
4 or

when victorious, as the barn-door cock. In some cases

cock-birds and hens sing alike, as is observed in the night

ingale, only that the hen stops singing when brooding or 30

rearing her young ;

5
in other birds, the cocks sing more G

than the hens
;
in fact, with barn- door fowls and quails, the

cock sings and the hen does not.

Viviparous quadrupeds utter vocal sounds of different

kinds, but they have no power of converse. In fact, this 536
b

1 Ael. ix. 13.
2 A. and W. bracket Troiet Se . . .

VVKTO&amp;gt;P (which, however, Plin. xi.

65 follows) as unintelligible. I suspect the passage is entirely corrupt,
and may have stood somewhat as follows : SOKOVO-I 8e KCI\ 8m TO cpQvaav
TWV (Tiayovtov (K TTJS eniraaecos (dorrep Ai^afoi &amp;lt;pu&amp;gt;vel(T@ai

ol (frdoyyoi, i.e.

resound like a stretched string. We should have expected here
some reference to the vocal sacs, as in Ov. Me/, vi. 377 inflataque
colla tumescunt

;
cf. Alb. M. xxvi. p. 253 ideo vesicas duas inflatas

facit a latere oris, et cum vocat inferius labrum in aquae tenet super-
ficie, et superius super aquam .

3 For avT&v X..TJ?V A. and W. cj. a7io\\vp.evr)i&amp;gt; )
or ^laAaKcorepar.

4

Schn., Pice., and A. and \V. insert olov 7rep&K, following Gaza
and Plin. xi. 51.

Cf. H. A. IV. 49 B. 632^ 21.
c Read TU appeva /zqXXrp.
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power, or language, is peculiar to man. For while the

capability of talking implies the capability of uttering vocal

sounds, the converse does not hold good. Men that are

born deaf are in all cases also dumb
;

that is, they can

5 make vocal sounds, but they cannot speak. Children, just

as they have no control over other parts, so have no con

trol, at first, over the tongue ;
but it is so far imperfect,

1

and only frees and detaches itself by degrees, so that in

the interval children for the most part lisp and stutter.
2

Vocal sounds and modes of language differ according to

locality. Vocal sounds are characterized chiefly by their

10 pitch, whether high or low, and the kinds of sound capable

of being produced are identical within the limits of one

and the same species ;
but articulate sound, that one might

reasonably designate language ,
differs both in various

animals, and also in the same species according to diversity

of locality ;
as for instance, some partridges cackle, and

some make a shrill twittering noise/ Of little birds, some

15 sing a different note from the parent birds, if they have

been removed from the nest and have heard other birds

singing ;
and a mother-nightingale has been observed to

give lessons in singing to a young bird,
4 from which spec

tacle we might obviously infer that the song of the bird

was not equally congenital
5 with mere voice, but was

something capable of modification and of improvement
6

Men have the same voice or vocal sounds, but they differ

20 from one another in speech or language.

The elephant makes a vocal sound of a wind-like sort by
the mouth alone, unaided by the trunk, just like the sound

of a man panting or sighing ;

7
but, if it employ the trunk

r/s-, Pice., A. and W. are\r), MSS. and edd.

I
Cf. P. A. ii. 17. 66oa 26 (cf. Aristoph. Nubes, 862, 1381).

3

Theoph. p. 181 Teubner (ap. Athen. ix. 390); Ael. iii. 35 ; Antig. de
Mirab. vi. The difference is specific, between P.graeca and P. cinerea.

4
Plut. Sol. An. 973 A

;
Ael. iii. 40 ;

Dion, de Ai ib. i. 20.
r&amp;gt;

Reading O/MO/O)? (pvafi.
r&amp;gt; Mr. \Varde Fowler (Summer Studies] arguing, from the case of the

cuckoo, against the theory that birds acquire their song under their

parents tutelage, seems to neglect the distinction here drawn by
Aristotle. The innate and instinctive (fxavr) of the cuckoo is a different

thing from the modulated and skilled SuiXeKros of the singing-bird.
7 G. A. v. 7 ;

Plin. xi. 51.
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as well, the sound produced is like that of a hoarse

trumpet.

10 With regard to the sleeping and waking of animals, all

creatures that are red-blooded and provided with legs give 25

sensible proof that they go to sleep and that they waken

up from sleep ;

l
for, as a matter of fact, all animals that are

furnished with eyelids shut them up when they go to

sleep. Furthermore, it would appear that not only do

men dream, but horses also, and dogs, and oxen
; aye, and

sheep, and goats, and all viviparous quadrupeds ;
and dogs 3

show their dreaming by barking in their sleep. With

regard to oviparous animals we cannot be sure that they

dream, but most undoubtedly they sleep. And the same

may be said of water animals, such as fishes, molluscs,

crustaceans, to wit crawfish and the like. These animals 537
a

sleep without doubt, although their sleep is of very short

duration. The proof of their sleeping cannot be got from

the condition of their eyes for none of these creatures are

furnished with eyelids but can be obtained only from

their motionless repose.
2
Apart from the irritation caused by lice and what are 5

nicknamed fleas,
3 fish are met with in a state so motionless

that one might easily catch them by hand
; and, as a

matter of fact, these little creatures, if the fish remain long

in one position,
4

will attack them in myriads and devour

them. For these parasites are found in the depths of the

sea, and are so numerous that they devour any bait made
of fish s flesh if it be left long on the ground at the bottom

;
ro

1 de Somno et Vig. I. 454* 15 ;
Plin. x. 75.

2 A. and W. reject the next two sentences. For aAio-Koi/rm, I am
inclined to conjecture riXifoi/rat, i.e. gather together ,

and to omit
wore TT) xeipt Aa/x/3az/eii&amp;gt; pa&W (cf. infra, 537

a
14, 31); for textual

variants cf. Dittm. The cognate passage in Plin. ix. 71 simply tells

us that lice exist in the sea, and are supposed to disturb the fishes

slumbers : nihil non gignitur in inari ;
ut cauponarum (conopeorum,

Scalig.) etiam aestiva animalia pernici molesta saltu, et quae capillus
maxime celat, exsistant, et circumglobata escae saepe extrahantur :

quae causa somnum piscium in mari noctibus infestare existimatnr.
3 The fleas are probably small Amphipods (Scotice sandy

loupers ) ;
the Arabs call shrimps barghut-el-bahr, i. e. sea-fleas.

4 Schn. and Pice, add eV rols SI
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and fishermen often draw up a cluster of them, all clinging

on to the bait.
1

But it is from the following facts that we may more

reasonably infer that fishes sleep. Very often it is possible

to take a fish ofTits guard so far as to catch hold of it or

15 to give it a blow unawares
;
and all the while that you are

preparing to catch or strike it, the fish is quite still but for

a slight motion of the tail. And it is quite obvious that

the animal is sleeping, from its movements if any disturbance

be made during its repose ;
for it moves just as you would

expect in a creature suddenly awakened. Further, owing
to their being asleep, fish may be captured by torchlight.

-

The watchmen in the tunny-fishery
?i often take advantage

of the fish being asleep to envelop them in a circle of nets :

20 and it is quite obvious that they were thus sleeping by
their lying still and allowing the glistening under-parts of

their bodies to become visible, while the capture is taking

place. They sleep in the night-time more than during the

day ;
and so soundly at night that you may cast the net

without making them stir.
4

Fish, as a general rule, sleep

close to the ground, or to the sand or to a stone at the

bottom, or after concealing themselves under a rock or the

25 ground. Flat fish go to sleep in the sand
;
and they can

be distinguished by the outlines of their shapes in the sand,

and are caught in this position by being speared with

pronged instruments. The basse, the chrysophrys or gilt-

head, the mullet, and fish of the like sort are often caught
in the daytime by the prong

5
owing to their having been

1
Plin. ix. 47.

2

Scotice, burning the watter. Cf. Plat. Soph. v.
;

Ael. xi. 43 ;

Pollux, vii. 138, x. 133. See also Apostolides, p. 40, for an account of
the practice in Greece at the present day, and Faber {Fisheries of tJie

Adriatic, pp. 100, 114, 137) for its use in the sardine-fisheries of the
Adriatic.

8 The dvvvoa-KOTToi are the watchmen, who from elevated posts signal
the movements of the shoals; they are the hooers of the Cornish

pilchard fishery ;
cf. Theocr. iii. 26

; Opp. Hal. iv. 637. The present
account seems to refer to the smaller fishery with the seine or circle-

net, the tratta or palandaro di ton of the Adriatic : cf. Plin. x. 75,
and see Apostolides, La Peche en Grece, p. 32. On the great tunny-
fishery by means of the madrague or paste di ton see Ael. xiii. 16,
xv. 5, 6

; Strabo, v. 2. 6, 8, vii. 6. 2, xvii. 3. 16. See also P. Rhode,
T/iynnoriiw captura, etc., Leipzig, 1890, p. 46.

4
Cf. Orac. ap. Hdt. i. 62.

5

Lat.fuscina, \\.fiocina, by which the same fishes are still captured.
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surprised when sleeping ;
for it is scarcely probable that

such fish could be pronged while awake. Cartilaginous 30

fish sleep at times so soundly that they may be caught by
hand. The dolphin and the whale, and all such as are

furnished with a blow-hole, sleep with the blow-hole over 537
b

the surface of the water, and breathe through the blow

hole while they keep up a quiet flapping of their fins
;

indeed, some mariners assure us that they have actually

heard the dolphin snoring.
1

Molluscs sleep like fishes, and crustaceans also. It is 5

plain also that insects sleep ;
for there can be no mistaking

their condition of motionless repose. In the bee - the fact

of its being asleep is very obvious
;
for at night-time bees

are at rest and cease to hum. But the fact that insects

sleep may be very well seen in the case of common every

day creatures: for not only do they rest at night-time 10

from dimness of vision (and, by the way, all hard -eyed
creatures see but indistinctly),

3 but even if a lighted candle

be presented they continue sleeping quite as soundly.
4

Of all animals man is most given to dreaming. Children

and infants do not dream/ but in most cases dreaming 15

comes on at the age of four or five years. Instances have

been known of full-grown men and women that have never

dreamed at all
;

6 in exceptional cases of this kind, it has

been observed that when a dream occurs in advanced life

it prognosticates either actual dissolution or a general

break-up of the system. 20

So much then for sensation and for the phenomena of

sleeping and of awakening.

II With regard to sex, some animals are divided into male

and female, but others are not so divided, but can only be

said in a comparative way to bring forth young and to be

1 H.A. vi. 12. 566
b

15; Pint. Sol. An. p. 979; Plin. x. 75;
Ael. xi. 22.

2 H. A. ix. 40. 627* 27.
3 P. A. iv. 6. 683

a
27.

4 But cf. de Somno et Vig. I. 45 4
b 20.

c
Cf. de Sommis, 3. 461

a
13, 462

b
5; the contrary, H.A.\\\&amp;gt; 10.

$87
b 10

; cf. G.A. v. i. 779
a 12.

&quot; de Smnniis, 3. 462* 31 ;
Plin. x. 98.
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pregnant.
1 In animals that live confined to one spot there

25 is no duality of sex
;
nor is there such, in fact, in any

testaceans.
2 In molluscs and in crustaceans we find male

and female : and, indeed, in all animals furnished with feet,
3

biped or quadruped ;
in short, in all such as by copulation

engender either live young or egg or grub. In the several

genera, with however certain exceptions, there either

absolutely is or absolutely is not a duality of sex. Thus,

30 in quadrupeds the duality is universal, while the absence of

such duality is universal in testaceans, and of these creatures,

as with plants, some individuals are fruitful and some

538
a are not.4

But among insects and fishes, some cases are found r&amp;gt;

wholly devoid of this duality of sex. For instance, the eel

is neither male nor female, and can engender nothing. In

fact, those who assert that eels are at times found with

5 hair-like or worm-like progeny attached,
7 make only

random assertions from not having carefully noticed the

locality of such attachments. For no eel nor animal of

this kind is ever viviparous unless previously oviparous ;
and

no eel was ever yet seen with an egg. And animals that

are viviparous have their young in the womb and closely

attached, and not in the belly ; for, if the embryo were kept
10 in the belly, it would be subjected to the process of digestion

like ordinary food. When people rest duality of sex in the

eel on the assertion that the head of the male is bigger
and longer, and the head of the female smaller and more

snubbed, they are taking diversity of species for diversity

of sex. 8

1 G.A.\. 1.715* 20. 2 G. A. i. 14. ;2o
b

7, 23. 731** 24.
3 Dittm. inserts *i fvalpois: cf. 10. 536

h
25, n. 538* 23 ;

G. A. i. I.

7i5
a 2o.

* G.A. i. i. 7i5
b 22.

r&amp;lt; A. and W. CJ. ra p.ev e^oi/ra ra & oAa&amp;gt;? 011% e^orrn.
fi

Cf. H. A. v. 16. 570* 3, &c. It is a recent discovery that eels

spawn in the depths of the ocean, from which they never afterwards
return.

7 Read 7rpocnrpvK6T
&amp;gt;

.

8
Cf. H. A. viii. 30. 6o8a 5. Yarrell, Giinther, and others, like A.,

have held the difference to be specific. We now know that the eels

with larget broad, frog-mouthed heads are females (C. J. G. Petersen,

Fiskeri-Beretninger, v. 1896, Copenhagen).



BOOK IV. II 538&quot;

There are certain fish that are nicknamed the epitragiaef-

or capon-fish, and, by the way, fish of this description are

found in fresh water, as the carp and the balagrus? This 15

sort of fish never has either roe or milt
;
but they are

hard and fat all over, and are furnished with a small gut ;

and these fish are regarded as of super-excellent quality.

Again, just as in testaceans and in plants there is what

bears and engenders, but not what impregnates, so is it,

among fishes, with the psctta, the erythrinus, and the 10

channe
;

3 for these fish are in all cases found furnished

with eggs.
4

As a general rule, in red-blooded animals furnished with

feet and not oviparous, the male is larger and longer-lived

than the female (except with the mule, where the female is

longer-lived and bigger than the male) ;
whereas in ovi- 25

parous and vermiparous creatures, as in fishes and in

insects,
5 the female is larger than the male

; as, for instance,

with the serpent, the phalangium or venom-spider, the

gecko, and the frog. The same difference in size of the

sexes is found in fishes, as, for instance, in the smaller

cartilaginous fishes, in the greater part of the gregarious

species, and in all that live in and about rocks. The fact 30

that the female is longer-lived than the male is inferred

from the fact that female fishes are caught older than males. 538
b

Furthermore, in all animals the upper and front parts are

1 Plut. Thes. 1 8.
2 The $a\aypos is unidentified, but the word may be akin to bulbero,

a name for the carp in the Adriatic. It may be, as Rondelet takes it,

the Crucian or Prussian carp, Carassius vulgaris.
3 That the genus Serranus is hermaphrodite was rediscovered by

Cavolini. According to Erhard S. cabrilla is now known as \awos,
S. scriba as Trcpiea ;

but both species, according to Faber, are called

perga or pirca in the Adriatic, and a description of x^vvrJ in Athen.
vii. 327

b
agrees with 5. scriba. (On channa cf. Ovid, Hal. 108

;
Plin. ix.

77, xxxii. 34.) epvdfnvos suggests the scarlet colour of S. anthias.

^f/rra is apparently a flatfish (Ael. xiv. 3 ;
Athen. 33o

b
), and has no

known relation to the context. If we dared substitute irepKa for it, we
should have here together the three species of the hermaphrodite sea-

perch. For a detailed list of hermaphrodite fishes cf. Max Weber,
Tijdsch. d. Ned. Dierk. Ver. (2) i. p. 128, 1885-87.

* H. A. vi. 13. 567* 27 ;
G. A. i. 5, ii. 5, &c.

5 G.A. i. 1 6. 72i
a 18.
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belter, stronger, and more thoroughly equipped
1 in the

male than in the female, whereas in the female those parts

arc the better that may be termed hinder-parts or under-

5 parts.
2 And this statement is applicable to man and to

all vivipara that have feet. Again, the female is less

muscular and less compactly jointed,
3 and more thin and

delicate in the hairthat is, where hair is found
; and, where

there is no hair, less strongly furnished in some analogous

substance. And the female is more flaccid in texture

10 of flesh, and more knock-kneed, and the shin-bones are

thinner
;
and the feet are more arched and hollow in such

animals as are furnished with feet. And with regard to

voice, the female in all animals that are vocal has a thinner

and sharper voice than the male
;

4

except, by the way,
with kine, for the lowing and bellowing of the cow has

15 a deeper note than that of the bull.
5 With regard to

organs of defence and offence, such as teeth, tusks, horns,

spurs, and the like, these in some species the male possesses

and the female does not
; as, for instance, the hind has no

horns, and where the cock-bird has a spur the hen is

20 entirely destitute of the organ ;
and in like manner the

sow is devoid of tusks. In other species such organs are

found in both sexes, but are more perfectly developed in

the male
; as, for instance, the horn of the bull is more

powerful than the horn of the cow.7

eWAfuporepa, P., Aid.; euTrXeupore/jri, A. and W.
,
who

n.$. 8o9
b
5 6r/\v appevos . . . UTrXevporepa . . . (ippfves fVTrXfvpui.

2 Read ra 3 oby ay . . . Kara) \%6vra.
&quot;

Cf. Schn. iv. p. 385. The whole passage looks like an extract
from a work on Physiognomy; cf. Ar. Physiogn. 6. 8ioa

.

1

Probl. xi. 62. 906* 3.
6

G.A.v.y. ;86
b
23, 787^ 9.

Cf. //. A. ix. 49. 63 1
b 12.

7
Cf. Probl. x. 57. 897

b
27 ;

Plin. xi. 37 (45) ;
Ael. xii. 19.



BOOK V

I As to the parts internal and external that all animals are

furnished withal, and further as to the senses, to voice, and

sleep, and the duality of sex, all these topics have now been 3

touched upon. It now remains for us to discuss, duly and 539

in order, their several modes of propagation.

These modes are many and diverse, and in some

respects are like, and in other respects are unlike to one

another. As we carried on our previous discussion genus

by genus, so we must attempt to follow the same 5

divisions in our present argument ; only that whereas

in the former case we started with a consideration

of the parts of man, in the present case it behoves us to

treat of man last of all because he involves most discussion.
1

We shall commence, then, with testaceans, and then proceed 10

to crustaceans, and then to the other genera in due order
;

and these other genera are, severally, molluscs, and insects,

then fishes viviparous and fishes oviparous, and next birds
;

and afterwards we shall treat of animals provided with feet,

both such as are oviparous and such as are viviparous ;
and

we may observe that some -

quadrupeds are viviparous, but

that the only viviparous biped is man. 15

;&amp;gt;&amp;gt; Now there is one property that animals are found to

have in common with plants.
4 For some plants are

generated from the seed of plants, whilst other plants

are self-generated through the formation of some elemental

principle similar to a seed
;
and of these latter plants some

derive their nutriment from the ground, whilst others grow
inside other plants, as is mentioned, by the way, in my 20

treatise on Botany.
5 So with animals, some spring from

1 H. A. i. 6. 49i
a

19.
2 Dittm. would read 7roXX.

a We here enter on a long parenthesis, including much that is

probably late and spurious, returning to the main question and to the

promised order of treatment in c. 15.
* G.A. i. I. 7is

b i8.
5 Cf. Wimmer, Fragmenta^ p. 46 ct seq. But eV rots

TO 6f)\v roD appfvus, G.A. ii. 4 741* 3, &c.
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parent animals according to their kind, whilst others grow

spontaneously and not from kindred stock
;
and of these

instances of spontaneous generation some come from putre

fying earth or vegetable matter,
1 as is the case with a

number of insects, while others are spontaneously generated

25 in the inside of animals out of the secretions of their

several organs.

In animals where generation goes by heredity, wherever

there is duality of sex generation is due to copulation. In

the group of fishes, however, there are some that are neither

male nor female, and these, while they are identical generi-

cally with other fish, differ from them specifically ;

- but

there are others that stand altogether isolated and apart by
themselves. Other fishes there are that are always female

30 and never male,
3 and from them are conceived 4 what cor

respond to the wind-eggs in birds. Such eggs, by the

way, in birds are all unfruitful
;
but it is their nature

to be independently capable of generation up to the

539
b egg stage/

J unless indeed there be some other mode than

the one familiar to us of intercourse with the male
;
but

concerning these topics we shall treat more precisely

later on/ In the case of certain fishes, however, after they
have spontaneously generated eggs, these eggs develop
into living animals

; only that in certain of these cases

development is spontaneous, and in others is not inde-

5 pendent of the male
;
and the method of proceeding in

regard to these matters will be set forth by and by, for the

method is somewhat like to the method followed in the

case of birds. 7 But whensoever creatures are spontaneously

generated, either in other animals, in the soil, or on plants, or

in the parts of these, and when such are generated male

and female, then from the copulation of such spontaneously

1
II. A. v. 19. 55i

a
i

;
G. A. \. 2. 71 5

b
27.

2

e.g. KfvTptvs. Cf. infra, v. n. 543* 17, vi. 15. 569
a

.

3
Cf. fpvdplvos, x i *vvr

l (^rra), iv. II. 538* 2O
;
G. A. iii. I. 75O

b
2tS,

5- 756*15, &c.
4 A. and \V. supply &amp;lt;ua.

5
Reading, with PD a

,
aAXu ^xp l roi

~

y yewya-iv.
Cf. G. A. ii. 5.

741* 1 8 Ovvarai p-expi yt TWOS TO 6i)\v yd vav. e ri 6 f\ti KCUTOVTO djropiav,

6
v. 5. 54i

a
26,vi. 2. 559^ 20

;
G. A. iii. 6, &c. 7 //. A. vi. 3, &c.
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generated males and females there is generated a something 10

a something never identical in shape with the parents, but

a something imperfect.
1 For instance, the issue of copula

tion in lice is nits
;

in flies, grubs ;
in fleas,

2
grubs egg-like

in shape ;
and from these issues the parent-species is never

reproduced, nor is any animal produced at all, but the like

nondescripts only.
3

First, then, we must proceed to treat of covering in

regard to such animals as cover and are covered
;
and then

after this to treat in due order of other matters, both the 15

exceptional and those of general occurrence.

2 Those animals, then, cover and are covered in which

there is a duality of sex, and the modes of covering in such

animals are not in all cases similar nor analogous.
4 For

the red-blooded animals that are viviparous and furnished

with feet
&quot;

have in all cases organs adapted for procreation, 20

but the sexes do not in all cases come together in like

manner. Thus, opisthuretic animals copulate with a rear

ward presentment, as is the case with the lion, the hare,

and the lynx;
6
though, by the way, in the case of the hare,

the female is often observed to cover the male.

The case is similar in most other such animals
;
that is to 25

say, the majority of quadrupeds copulate as best they can, the

male mounting the female
;
and this is the only method of co

pulating adopted by birds, though there are certain diversities

of method observed even in birds.7 For in some cases the

female squats on the ground and the male mounts on top 30

of her, as is the case with the cock and hen bustard,
8 and

the barn-door cock and hen
;

in other cases, the male

mounts without the female squatting, as with the male and

1 G. A. i. 16. ;2i
a

,
i. 18. 723

b
5, &c.

2
Schn., Guil., Bekk. $vx&v. Cf. G.A. i. 18. ;2i

a
8, 723*5. But

butterflies are not among the things spontaneously generated . Cf.

also infra, c. 19. 551* 24, 31. 556
b
24 ;

Athen. vii. 352.
8 H.A. v. 31. 556

b
,
Athen. vii. 352.

*
Plin. x. 83.

5 So A. and \V.
;
Bekk. (following Aa Ca), navra ra a/jpem Trpbs TI/V

npa^iy rrjv yevvrjTiKrjV.
6 H.A. ii. i. 5oo

b
15, vi. 31. 579* 31 ;

P. A. iv. 10. 689*31. Cf.

Ael. xiii. 12.
7 Plin. x. 73.

8
u&amp;gt;Ti8* veorrifiey, Da.
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female crane
;

]

for, with these birds, the male mounts on to

the back of the female and covers her, and like the cock-

sparrow consumes but very little time in the operation. Of

quadrupeds, bears perform the operation lying prone on

54O
a one another,

&quot;

in the same way as other quadrupeds do

while standing up ;
that is to say, with the belly of the

male pressed to the back of the female. Hedgehogs

copulate erect, belly to belly.
3

With regard to large-sized vivipara, the hind only very

rarely sustains the mounting of the stag to the full conclu-

5 sion of the operation, and the same is the case with the cow

as regards the bull,
4
owing to the rigidity of the penis of

the bull. In point of fact, the females of these animals

elicit the sperm of the male in the act of withdrawing from

underneath him
; and, by the way, this phenomenon has

been observed in the case of the stag and hind, domes

ticated, of course. Covering with the wolf is the same as

10 with the dog. Cats do not copulate with a rearward pre
sentment on the part of the female, but the male stands

erect and the female puts herself underneath him
;

5
and,

by the way, the female cat is peculiarly lecherous, and

wheedles the male on to sexual commerce, and caterwauls

during the operation.
6 Camels copulate with the female

in a sitting posture, and the male straddles over and covers

her, not with the hinder presentment on the female s part
J 5 but like the other quadrupeds mentioned above, and they

pass the whole day long in the operation ;
when thus

engaged they retire to lonely spots,
7 and none but their

keeper dare approach them. And, be it observed, the

penis of the camel is so sinewy that bow-strings are

20 manufactured out of it. Elephants, also, copulate in lonely

places,
8 and especially by river-sides in their usual haunts

;

the female squats down, and straddles with her legs, and

the male mounts and covers her. The seal covers like all

1 Plin. x. 73 stante, ut in gruibus .

2 H, A. vi. 30. 579
a
IQ K(iTaKfK\ifjivai cirl Tijs yrjs.

3 H.A. vi. 2. 54o
a
s; G.A. i. 5. 7i7

b 3-
4

//. A. vi. 29. 578
b

7 ;
Plin. x. 83.

5 Plin. I.e.
c Amat miserrime, Linnaeus, in Syst. Nat.
7

Cf. Ael. vi. 60.
8

Cf. Ael. viii. 17 ;
Plin. viii. 5 ;

II. A. ii. i. 5oo
b

7.
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opisthuretic animals, and in this species the copulation

extends over a lengthened time, as is the case with the

dog and bitch
;
and the penis in the male seal is excep- 25

tionally large.

3 Oviparous quadrupeds cover one another in the same

way. That is to say, in some cases the male mounts the

female precisely as in the viviparous animals,
1 as is observed

in both the land and the sea tortoise. . . . And these

creatures have an organ in which the ducts converge, and 30

with which they perform the act of copulation, as is also

observed in the toad,
2 the frog, and all other animals of

the same group.

4 Long animals devoid of feet, like serpents and muraenae,

intertwine in coition, belly to belly.
3

And, in fact, serpents 54o
b

coil round one another so tightly as to present the

appearance of a single serpent with a pair of heads. The
s ame mode is followed by the saurians

;
that is to say,

they coil round one another in the act of coition. 5

5 All fishes, with the exception of the flat selachians, lie

down side by side, and copulate belly to belly. Fishes,4

however, that are flat and furnished with tails as the ray,

the trygon,
5 and the like copulate not only in this way,

but also, where the tail from its thinness 6
is no impediment,

by mounting of the male upon the female, belly to back. 10

But the rhina or angel-fish,
7 and other like fishes where the

tail is large, copulate only by rubbing against one another

sideways, beliy to belly. Some men assure us that they
have seen some of the selachia copulating hindways, like

dog and bitch. In all the cartilaginous species the female 15

is larger than the male
;
and the same is the case with other

1
Cf. Ael. xv. 19.

2 For rpvyovcs Gesner suggests &amp;lt;f&amp;gt;pvvoi ;
cf. Plin. ix. 74.

3
G. A. i. 7. ;i8

a
17 ;

Plin. x. 82.
4

Plin. ix. 74.
5 Guil. has rana et turtur^ i. e. jSarpa^os KOI rpvydv.
G Schn. conj. rpa^u ;

cf. Plin. ix. 74 Plani piscium quibus cauda
non obest aculeique ... in coitu superveniunt . Dittm. cj. TO ovpaiov

/Metoj&amp;gt; fxov 7r^oy, i. e. [from its thickness .

7 The identification is traditional but uncertain : pivtj is probably
either Rhina squatina or the allied Rhinobatus cohnnnae ;

cf. vi. n,

566
a
27.
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fishes for the most part.
1 And among cartilaginous fishes

are included, besides those already named, the bos,
2 the

lamia,
3 the aetos,

4 the narce or torpedo, the fishing-frog,

and all the galeodes or sharks and dogfish.
5

Cartilaginous

fishes, then, of all kinds, have in many instances been

20 observed copulating in the way above mentioned
; for, by

the way, in viviparous animals the process of copulation is

of longer duration than in the ovipara.

It is the same with the dolphin and with all cetaceans
;

e

that is to say, they come side by side, male and female, and

copulate, and the act extends over a time which is neither

short nor very long.

Again, in cartilaginous fishes the male, in some species,

25 differs from the female in the fact that he is furnished with

two appendages hanging down from about the exit of the

residuum, and that the female is not so furnished
;
and this

distinction between the sexes is observed in all the species

of the sharks and dog-fish.
7 Now neither fishes nor any animals devoid of feet are

30 furnished with testicles,
8 but male serpents and male fishes

have a pair of ducts which fill with milt or sperm at the

rutting season, and discharge, in all cases, a milk-like juice.

These ducts unite, as in birds
;
for birds, by the way, have

54i
a
their testicles in their interior, and so have all ovipara
that are furnished with feet. And this union of the ducts

is so far continued and of such extension as to enter the

receptive organ in the female.

1 H.A.VJ. ii. 538*27.
2

Probably Notidanus griseus (cf. fr. 293, I529
a

17), \t. pesce mango
or ox-fish

,
from its great eye.

3 One of the greater sharks, e. g. Carchariasglancus, or Carcharodon

Rondeletii\ Mod. Gk. Xn/xta, Kapxapias.
4 In all probability Myliobatis aquila or bovina^ Mod. Gk. aeros-,

It. aquila, aquilone. The characteristic feature of this fish is the great
stinging spine at the base of the tail. I have little doubt that the

original name, still preserved in Sicily, was pisci acula^ or aKv\(r]s ;

then by corruption in old seafaring polyglot, aquila and meroy.
5 The ynAecoSr;, or yaXeoi, are the sharks and dog-fishes (Sguatint)

as opposed to the skates and rays; cf. H. A. i. 5. 489
b

6, vi. 10.

565* 14, &c.
(&amp;gt; G.A. lii. 5. 765

b
I

;
Plin. ix. 74.

7 A. and W. regard the next two paragraphs as an interpolation :

cf. iii. i. 5o9
b

3, ii. 16. 5o6
b
24.

8 //. A. ii. 17. 5oS
a
12, iii. i. 509^ 15 ;

G.A.i. 3. 7i6
b
15.
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In viviparous animals furnished with feet there is out

wardly one and the same duct for the sperm and the liquid

residuum
;

l but there are separate ducts internally, as has
5

been observed in the differentiation of the organs. And
with such animals as are not viviparous

2 the same passage
serves for the discharge also of the solid residuum

; although,

internally, there are two passages,
3
separate but near to

one another. And these remarks apply to both male and

female
;
for these animals are unprovided with a bladder

except in the case of the tortoise; and the she-tortoise,
4 10

though furnished with a bladder, has only one passage ;

and tortoises, by the way, belong to the ovipara.

In the case of oviparous fishes the process of coition is

less open to observation. In point of fact, some are led by
the want of actual observation to surmise that the female

becomes impregnated by swallowing the seminal fluid of

the male. And there can be no doubt that this proceeding
on the part of the female is often witnessed ; for at the rutting

season the females follow the males and perform this opera- 15

tion, and strike the males with their mouths under the

belly, and the males are thereby induced to part with

the sperm sooner and more plentifully. And, further, at the

spawning season the males go in pursuit of the females,

and, as the female spawns, the males swallow the eggs ;

5

and the species is continued in existence by the spawn that

survives this process. On the coast of Phoenicia they take

advantage of these instinctive propensities of the two sexes

to catch both one and the other : that is to say, by using
the male of the grey mullet as a decoy they collect and net 20

the female, and by using the female, the male.

1 H.A. i. 17. 497*25 ;
P. A. iv. 13. 697^ 11

;
G.A. i. 13. 719 29,

18. 726a 16.
2 We read, with Dittm., ^ {VOTOKOIHTIV for p.rj e^owi KVVTIV.
3
Schn., Pice., and Dittm. insert (flu-j).

4 Schn. and Ficc. cj. OaXarria for 6q\eia : cf. H.A. iii. 15. 5i9
b
15,

ii. 16. 5o6
b
27 ;

P. A. iii. 8. 671* 15.
* H.A. vi. 13. 567*32; G.A. iii. 5. 756* 5 ;

Plin. ix. 74 ;
Ael. ix. 63.

Cf. Opp. HaL iv. 120-45. This process is still in use, especially in

Elis (Apostolides, op. tit. p. 45). One fisher holds a female grey mullet
with rod and line fastened to its operculum, while another casts a

light net
(jre^o/3oXo^) about the males which gather round. The scarus

is caught in the same way, as also in Oppian s time (///. iv. 40-110).
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The repeated observation of this phenomenon has led to

the notion that the process was equivalent to coition, but

the fact is that a similar phenomenon is observable in

quadrupeds. For at the rutting seasons both the males

25 and the females take to running at their genitals, and the

two sexes take to smelling each other at those parts.
1

[With partridges,
2
by the way, if the female gets to

leeward of the male, she becomes thereby impregnated.
And often when they happen to be in heat she is affected

in this wise by the voice of the male, or by his breathing

down on her as he flies overhead
;

3
and, by the way, both

the male and the female partridge keep the mouth wide

30 open and protrude the tongue in the process of coition.]
4

The actual process of copulation on the part of oviparous

fishes is seldom accurately observed, owing to the fact that

they very soon fall aside and slip asunder. But, for all

that, the process has been observed to take place in the

manner above described.

54i
b

Molluscs, such as the octopus, the sepia, and the 6

calamary, have sexual intercourse all in the same way ;

5

that is to say, they unite at the mouth, by an interlacing of

their tentacles. When, then, the octopus rests its so-called

5 head (i

against the ground and spreads abroad its tentacles,

the other sex fits into the outspreading of these tentacles,

and the two sexes then bring their suckers into mutual

connexion.

Some assert that the male has a kind of penis in one of

his tentacles,
7 the one in which are the [two]

8
largest

10 suckers; and they further assert that the organ is ten-

1 G.A. ii. 8. 748
b 26.

- H. A. vi. 2. 56o
b
13; G.A. ni. 15. 75 i

a
13; Plin. x. 51; Athen. ix.

389; Ael. xvii. 15 ; Antig. Ixxxvii.
3 Schneider emends as follows : at Se TrepSitxs av Kara avepov orao-iv al

6,)\iai TWV appevcav, eyxuot yivov rat, e ai/ opySxrui rt^axrt, Kai vTrepTTfTonevaiv
&amp;lt; TOU Karayryf fo\u rov nppeva TroAAaKiy 8e KOL Tns dxuyn? a-wov a/couovcrni.

Cf. Plin. I.e.
4

Probably an interpolation here (B. St. Hilaire, Dittm.).
5 G. A. i. 14. ;2o

b
9, &c.

i.e. its body or mantle-sac
;

cf. iv. I. 523
b
24.

7
//. A. iv. i. 524

:l

5 ;
Athen. vii. 317.

,

8 St o is unintelligible, and doubtless corrupt.
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dinous ]
in character, growing attached right up to the 10

middle of the tentacle, and that the latter enables it to

enter the nostril or funnel 2 of the female.

Now cuttle-fish and calamaries swim about closely inter

twined, with mouths and tentacles facing one another and

fitting closely together, and swim thus in opposite direc

tions
;

3 and they fit their so-called nostrils into one

another, and the one sex swims backwards and the other

frontwards during the operation. And the female lays its

spawn by the so-called blow-hole
5

;

4
and, by the way, 15

some declare that it is at this organ that the coition really

takes place.

7 Crustaceans copulate;
1 as the crawfish, the lobster, the

carid and the like, just like the opisthuretic quadrupeds, 20

when the one animal turns up its tail and the other puts

his tail on the other s tail. Copulation takes place in the

early spring, near to the shore
; and, in fact, the process

has often been observed in the case of all these animals. 6

Sometimes it takes place about the time when the figs

begin to ripen. Lobsters and carids copulate in like 25

manner.

Crabs copulate
7 at the front parts of one another, belly

to belly, throwing their overlapping
8
opercula to meet one

another : first the smaller crab mounts the larger at the

rear
;

after he has mounted, the larger one turns on one

side. Now, the female differs
9 in no respect from the 30

male except in the circumstance that its operculum is

larger, more elevated, and more hairy, and into this oper
culum it spawns its eggs and in the same neighbourhood is

the outlet of the residuum. In the copulative process of

, perhaps identical with alBoi&dfs : cf. vevp -)v (L. nervus,

penis).
2 G.A. i. 15. 72o

a 28.
s Plin. ix. 37, 74; Athen. vii. 323.

4

(f)va-rjT^p, fjLVKTrjp, and avXos (H.A. iv. i. 524; G.A. i. 14. 72O
b
32)

are all alike used of the funnel .

5
Cf. G.A. i. 14. 72o

b
9. See also Lafresnaye, Rev. ZooL, 1848,

pp. 279-82 ; Coste, Compt. rend. xlvi. pp. 432, 433, 1858.
Athen. iii. 105.

7 G.A. i. 14. 72o
b
9 ;

Plin. ix. 74.
8 Or in folds or layers .

a H.A. iv. 3. 527
b
3o.
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these animals there is no protrusion of a member from one

animal into the other.

Insects 1

copulate at the hinder end,
2 and the smaller 8

542
a
individuals mount the larger ;

and the smaller individual is

the male. The female pushes from underneath her sexual

organ into the body of the male above&amp;gt; this being the

reverse of the operation observed in other creatures
;

3 and

this organ in the case of some insects appears to be dispro

portionately large when compared to the size of the body,

5 and that too in very minute creatures
;

in some insects the

disproportion is not so striking. This phenomenon may be

witnessed if any one will pull asunder flies that are copulat

ing ; and, by the way, these creatures are, under the circum

stances, averse to separation ;
for the intercourse of the

sexes in their case is of long duration, as may be observed

10 with common everyday insects, such as the fly and the can-

tharis. They all copulate in the manner above described,

the fly, the cantharis, the sphondyle,
4

[the phalangium

spider]
5 and any others of the kind that copulate at all.

The phalangia&quot; that is to say, such of the species as spin

webs perform the operation in the following way: the

female takes hold of the suspended web at the middle and

gives a pull, and the male gives a counter pull ;
this opera-

istion they repeat until they are drawn in together and

interlaced at the hinder ends
; for, by the way, this mode

of copulation suits them in consequence of the rotundity of

their stomachs. 7

So much for the modes of sexual intercourse in all

animals ; but, with regard to the same phenomenon, there

are definite laws followed as regards the season of the year
and the age of the animal.

20 Animals in general seem naturally disposed to this inter-

1 G.A. i. 16. 72 i
a

.

2 Dittm. suggests OVK
O7n&amp;lt;r6fi&amp;gt;,

uAX .

3 G.A. i. 21. 729
b 22.

4 For reff. cf. Schneider, vol. iii. p. 275 ; Sundevall, Thicrarten des
Ar. p. 237. The animal is unidentified.

b
I I

Dittm. Cf. ix. 39. 622b 27, &c.
7 Plin. xi. 29.
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course at about the same period of the year, and that is

when winter is changing into summer. And this is the

season of spring, in which almost all things that fly or walk

or swim take to pairing. Some animals pair and breed

in autumn also and in winter, as is the case with cer- 25

tain aquatic animals and certain birds. Man pairs and

breeds at all seasons, as is the case also with domesticated

animals, owing to the shelter and good feeding they enjoy :

that is to say, with those whose period of gestation is also

comparatively brief, as the sow and the bitch, and with those

birds that breed frequently. Many animals time the season 3

of intercourse with a view to the right nurture subsequently
of their young. In the human species, the male is more under

sexual excitement in winter, and the female in summer. 542

With birds the far greater part, as has been said, pair

and breed during the spring and early summer, with the

exception of the halcyon.
The halcyon

l breeds at the season of the winter solstice.

Accordingly, when this season is marked with calm 5

weather,
2 the name of halcyon days is given to the seven

days preceding, and to as many following, the solstice
;
as

Simonides the poet says :

God lulls for fourteen days the winds to sleep
In winter

;
and this temperate interlude

Men call the Holy Season, when the deep
Cradles the mother Halcyon and her brood. 10

And these days are calm, when southerly winds prevail at

the solstice, northerly ones having been the accompaniment
of the Pleiads. The halcyon is said to take seven days for

building her nest, and the other seven for laying and

hatching her eggs.
3 In our country there are not always

halcyon days about the time of the winter solstice, but in 15

the Sicilian seas this season of calm is almost periodical.

The bird lays about five eggs.

1

Cf. ix. 14.
2
Theocr. vii. 57 ;

Plin. x. 47, &c. For reff. see Gl. of Gk. Birds,
P-

3
3?\
The number of the halcyon days varies according to different

authorities; cf. Suid. s.v. dXnvovides ijpepai.
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|

The aithyia, or diver, and the larus, or gull, lay their 9

eggs on rocks l

bordering on the sea, two or three at a time
;

but the gull lays in the summer, and the diver at the

beginning of spring, just after the winter solstice, and it

*o broods a over its eggs as birds do in general. And neither

of these birds resorts to a hiding-place.]
3

The halcyon is the most rarely seen of all birds. It is

seen only about the time of the setting of the Pleiads and

the winter solstice. When ships are lying at anchor in

the roads, it will hover about a vessel and then disappear

25 in a moment, and Stesichorus in one of his poems alludes

to this peculiarity.
4 The nightingale also breeds at the

beginning of summer, and lays five or six eggs ;
from

autumn until spring it retires to a hiding-place.

Insects copulate and breed in winter also, that is when

the weather is fine and south winds prevail ; such, I mean,

30 as do not hibernate, as the fly and the ant. The greater

part of wild animals bring forth once and once only in

the year, except in the case of animals like the hare,

where the female can become superfoetally impregnated.
5 In like manner the great majority of fishes breed only

543
a
once a year,

6 like the shoal-fishes (or, in other words, such

as are caught in nets), the tunny, the pelamys, the grey

mullet, the chalcis, the mackerel,
7 the sciaena, the psetta

8

and the like, with the exception of the labrax or basse
;

for this fish (alone amongst those mentioned) breeds twice 9

a year, and the second brood is the weaker of the two.

1 Plin. x. 48 Gaviae in petris nidificant . Schn. quotes from Cetti

(ii. p. 301) that sea-gulls are still called gaviae in Sardinia, and

X&amp;lt;ipoi
=

yXapoi in Mod. Gk.
2

firiKuQrjTm. A. andW. : cf. 33. 558
a

19, ix. 32. 6i9
a
14 : cfriiea&vdct,

MSS. andedd.
3 This sentence is either spurious or out of place.
4

Cf. Pindar, fr. in Schol. Apoll. Rh. i. 1084. Schn. conjectures
a reference to an Argonautic legend.

5 The succeeding statements concerning fishes are confused, and
often at variance with those in H. A. vi. 17.

* Athen. vii. 329 ;
Ael. x. 2.

7 KoAiay, Opp. Hal. i. 184 o-xoXiny, described by Arist. ap. Athen. vii.

32l
a as vuToyptiTTTos, (TKoXioypanros I cf. also H. A. viii. 13. 598* 24,

b
27,

ix. 2. 6iob 7. If o-Kop-ppos be the common mackerel, this is probably
Sc. colias, L.

8
\l/r]TTa. A flat-fish : cf. Ael. xiv. 3 ;

Athen. vii. 330.
9 Once : in winter, v. n. 543 11 ; in summer, vi. 17. 570^ 20.
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The trichias l and the rock-fishes breed twice a year ;
the

red mullet breeds thrice a year,
2 and is exceptional in this 5

respect. This conclusion in regard to the red mullet is

inferred from the spawn ;
for the spawn of the fish may

be seen in certain places at three different times of the

year.
3 The scorpaena breeds twice a year.

4 The sargue

breeds twice, in the spring and in the autumn. 5 The saupe

breeds once a year only, in the autumn. The female tunny
breeds only once a year, but owing to the fact that the

fish in some cases spawn early and in others late, it looks

as though the fish bred twice over.7 The first spawning 10

takes place in December before the solstice, and the latter

spawning in the spring. The male tunny differs from the

female in being unprovided with the fin beneath the belly

which is called aphareus*

10 Of cartilaginous fishes, the rhina or angel-fish is the only

one that breeds twice;
9 for it breeds at the beginning of

autumn, and at the setting of the Pleiads : and, of the 15

two seasons, it is in better condition in the autumn. It

engenders at a birth seven or eight young. Certain of the

1

rpixtas : supposed by Cuvier to be the sardine.
2 In autumn only, vi. 17. 57&amp;lt;D

b 22.
3 Athen. vii. 324 : Opp. Hal. i. 590 rpiyAat fie rpiyovounv cir&vvpoi

(l&amp;lt;Ti ynvfieri.
4 The identity of a-Kopnis and a-Koprrios is discussed by Athen. vii.

320
b

. The latter is red, tpvOpos, ibid. 282% nvppos, 32o
d

,
the former

dark, /ifXrwfwi. , 320^. a-Koprrios is probably Scorpaena scrofa, a-KopTris the

smaller and darker 6V. porous. The modern names a-KopTrrjva, (TKopmos,

cTKopiri&i, scorfana, scorpano, &c., apply more or less to both species.
5

Sargus Rondeletii, Mod. Gk. a-dpyos, Med. sargue, sargo, sarague^
&c. Cf. Athen. vii. 32 i

b
;

Plin. ix. 74. Cf. H. A. v. n. 543
b

15, vi. 17.

57o
a
32.

Cf. ii. 543
b

8, vi. 17. 57o
b 18. 7 Cf. 11. 543

b H, vi. 17. 571* 13.
8 There is no such fin in the tunny, nor any other mark of sexual

difference. The passage is doubtless corrupt, though Pliny (ix. 18),

Athenaeus (vii. 3O3
d

), and Hesychius read it as we do, save that the

MSS. of Athenaeus have dOepa for
d&amp;lt;papea.

I suggest rapixiov for

Trrcpvyiov, and suppose that some preparation of the roe is referred to.

Cf. Athen. iii. 120, 121 on the various sorts of rdpixoi or rapixia

prepared from the tunny. Note that the fteXdvdpvs is prepared from
the largest tunnies, which, according (e. g.) to Archestratus, ap.
Athen. vii. 3O3

d
,
are the females. The vn-oyao-rpta of this fish are

especially recommended by many writers, vide Athen. vii. 302. With

dfpapevs we may perhaps compare the allusion to /uera r^/s d

s. eiaipeo-ews, Athen. ix. 381.
a

Cf. ii. 543
b
9, vi. ii. 566

;l 18.
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dog-fishes, for example the spotted dog, seem to breed

twice a month, and this results from the circumstance that

the eggs do not all reach maturity at the same time.

Some fishes breed at all seasons, as the muraena. This

jo animal lays a great number of eggs at a time
;
and the

young when hatched are very small but grow with great

rapidity, like the young of the hippurus, for these fishes

from being diminutive at the outset grow with exceptional

rapidity to an exceptional size.
1

[Be it observed that the

muraena breeds at all seasons, but the hippurus only in

the spring. The smyrus differs from the smyraena ;
for

25 the muraena is mottled and weakly, whereas the smyrus is

strong and of one uniform colour, and the colour resembles

that of the pine-tree,
2 and the animal has teeth inside and

out. 3
They say that in this case, as in other similar ones,

the one is the male, and the other the female, of a single

species. They come out on to the land,
4 and are frequently

caught.]
5

30 Fishes, then, as a general rule, attain their full growth
with great rapidity, but this is especially the case, among
small fishes, with the coracine or crow-fish: G

it spawns, by
543

b
the way, near the shore, in weedy and tangled spots. The

orphus also, or sea-perch, is small at first, and rapidly
attains a great size.

7 The pelamys and the tunny breed

1

Commonly identified with Coryphaena hippurus the dolphin :

cf. Rondelet, tie Pise. p. 256 Cum enim Hispani piscatores parvos
hippuros ceperint, nassis includunt, illicque crescere sinunt brevi

tempore, utpote quorum incrementum indies conspiciatur . According
to Athen. vii. 304 iWoupos- = Kopvtpaiva, which fish in Mod. Gk. is

called Kvvqpos s. \afjurovya. In Mod. Gk. r^irovpa (? iTnrovpos) is a
name for Chrysophrys. On MTTTOV/JOS cf. Arist. ap. Athen. vii. 312;
Plin. ix. 16; Ovid. Hal. 96 celeres hippuros .

z
TTITIU, qy.

*

pitch ? Athen. vii. 3i2
b has ivyyt.

Ael. ix. 40 exovai avrwv Storot^iar. Muraena (Gyinnothorax] unicolor
is uniformly dark in colour and has a double row of teeth in front.

A specimen was shown to Hoffmann in the market at Athens as the
male of the common Muraena (H. and Jordan, p. 248).

4 P. A
:

iv. 13 696* 20. 5
[ ] A. and W.

6 TroXXu yap KOI TOVTWV (i.e. KopaKivav) yevr), Athen. viii. 312. Accord
ing to Cuvier and J. Mil Her, Chromis castanea (It. coracino, corbo, &c.),
the allied fish from the Nile (Athen. /. c.) being C. niloticus. Umbrina
cirrhosa and Cori ina nigra are known as corvi, and are said to spawn
in brackish water, but these we identify with a-tdaiva or XPW 1 *

7 Athen. vi. 315. Epincphelits gigas&amp;gt;
the Merou , according to

Apostolides ;
or else the closely allied Polyprion cernium.
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in the Euxine, and nowhere else. The cestreus or mullet,
1

the chrysophiys or gilt-head, and the labrax or bassc, breed

best where rivers run into the sea. The orcys
2 or large- 5

sized tunny, the scorpis,
3 and many other species spawn in

the open sea.

II Fish for the most part breed some time or other during the

three months between the middle of March and the middle

of June.
4 Some few breed in autumn : as, for instance, the

saupe and the sargus, and such others of this sort as breed

shortly before the autumn equinox ;
likewise the electric

ray and the angel-fish. Other fishes breed both in winter 10

and in summer, as was previously observed : as, for instance,

in winter-time the basse, the grey mullet, and the belone or

pipe-fish ;
and in summer-time, from the middle of June to

the middle of July, the female tunny, about the time of the

summer solstice
;

r&amp;gt; and the tunny lays a sac-like enclosure in

which are contained a number of small eggs. The ryades

or shoal-fishes breed in summer.

Of the grey mullets,
7 the chelon 8

begins to be in roe

between the middle of November and the middle of 15

December
;
as also the sargue, and the smyxon or myxon,

and the cephalus ;
and their period of gestation is thirty

days. And, by the way, some of the grey mullet species are

1
Cf. Erhard, Fauna d. Cydaden, p. 8 (/. A. and W.). Very

abundant in the lagoons at Missolonghi (Apostolides).
2

Cf. the opKvvoi of Doric ap. Athen. vii. 3i5
b

,
which come in from

the Atlantic.
3

I suspect that a-Ko^pides (Aa Ca), mackerel, is the correct reading.
On o-Kopnis see above, 9. 543

a
7.

4
Cf. H.A. vi. 17. 570; Plin. ix. 74.

5
DittlTi. CJ. xeifLWvos ft-fv Aa/3pn, Keorpei r, (SeXdi/ij 5e Oepovs irepi TOV

c

EKaro^i/3mcoi a, Bvvins TTfpl rporras Oepivds.
6

Cf. H.A. vi. 17. 57i
a

14. Athen. vii. 303. In Auxis vttlgarzs,
an allied species, Cuvier and Val. (viii. p. 144) state that the eggs are

enveloppes d un gluten roussdtre.
1 The grey mullets are very often referred to by A., and are of

great importance in the Mediterranean. Ed. Forbes speaks of them
as the commonest fish in the Constantinople market. The KecpaAo? is

also a kind of grey mullet
;
the name remains in Greek, and in the

It. cievolo, cefalo. [iv^uv is probably another species, which Cuvier

refers, though with little certainty, to M. auratus.
8
Probably Mugil Che/o, the thick-lipped grey mullet

;
in Sicily

zhalone. H. A. vi. 17. 57o
h 2

;
Athen. vii. 306.
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not produced from copulation, but grow spontaneously from

mud and sand.1

As a general rule, then, fishes are in roe in the spring-

20 time
;
while some, as has been said, are so in summer, in

autumn, or in winter. But whereas the impregnation in

the spring-time follows a general law, impregnation in

the other seasons does not follow the same rule either

throughout or within the limits of one genus ; and, further,

conception in these variant seasons is not so prolific. And,

indeed, we must bear this in mind, that just as with plants

25 and quadrupeds diversity of locality has much to do not

only with general physical health but also with the com

parative frequency of sexual intercourse and generation, so

also with regard to fishes locality of itself has much to do

not only in regard to the size and vigour of the creature,

but also in regard to its parturition and its copulations,

30 causing the same species to breed oftener in one place and

seldomer in another.

544
a The molluscs also breed in spring. Of the marine mol- 12

luscs one of the first to breed is the sepia. It spawns at all

times of the day
2 and its period of gestation is fifteen

days.
3 After the female has laid her eggs, the male comes

and discharges the milt 4 over the eggs, and the eggs there

upon harden. And the two sexes of this animal go about

5 in pairs, side by side
;
and the male is more mottled and

more black on the back than the female.5

The octopus pairs in winter and breeds in spring, lying

hidden for about two months. Its spawn is shaped
like a vine-tendril,

6 and resembles the fruit of the white

poplar; the creature is extraordinarily prolific, for the

10 number of individuals that come from the spawn is some

thing incalculable. The male differs from the female in the

fact that its head is longer, and that the organ called by

1 Athen. vii. 306.
2 For nao-av wpav A. and W. conjecture 7r\rj6os to coy, cf. infra 18.

57o
a

i
;
Athen. vii. 323. But cf. 14. 546* 21.

3 Cf. Athen. vii. 323 ; Plin. ix. 74.
4

Reading 6op6i&amp;gt;.
Most MSS. have $oAdv, Gaza.,atrawentitw. For

cat yiverai cm(f)pa, Coraes CJ. T) yii&amp;gt;fTcn orfpKpa, cf. Plin.rt/Z#J
5 Cf. //. A. iv. I. 525 a

q.
G

Cf. IQ.

alias sterilescitnt.
b

19- 55 1 I0 -
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the fishermen its penis, in the tentacle, is white. 1 The

female, after laying her eggs, broods over them, and in

consequence gets out of condition, by reason of not going
in quest of food during the hatching period.

The purple murex breeds about spring-time, and the 15

ceryx at the close of the winter. And, as a general rule,

the testaceans are found to be furnished with their so-called

eggs
2 in springtime and in autumn, with the exception of

the edible urchin
;
for this animal has the so-called eggs

in most abundance in these seasons, but at no season is

unfurnished with them
;
and it is furnished with them in

especial abundance in warm weather or when a full moon is 20

in the sky.
3

Only, by the way, these remarks do not apply
to the sea-urchin found in the Pyrrhaean Straits,

4 for this

urchin is at its best for table purposes in the winter
;

5 and

these urchins are small but full of eggs.

Snails are found by observations to become in all cases

impregnated about the same season. 6

13
7
[Of birds the wild species, as has been stated, as a general 25

rule pair and breed only once a year. The swallow, how

ever, and the blackbird breed twice. With regard to the

b lackbird, however, its first brood is killed by inclemency
of weather (for it is the earliest of all birds to breed), but

the second brood it usually succeeds in rearing.

Birds that are domesticated or that are capable of

domestication breed frequently, just as the common pigeon 30

breeds all through the summer, and as is seen in the barn

door hen
;
for the barn-door cock and hen have intercourse,

and the hen breeds, at all seasons alike : excepting, by the

way, during the days about the winter solstice.
8

1 \evKov is dubious, for the fact is not authenticated
; qy. Xtioi/ ?

2
Cf. H.A. iv. 4. 529

b
;
Athen. iii. 88.

3 Edward Forbes says that the sea-urchin is in season in Sicily
about the full moon of March. It is still a common belief in the Medi
terranean that sea-urchins should be fished at the full of the moon.

4 Guil. quae in nigro Ponto, i. e. Negroponte.
5 Cf. P. A. iv. 5- 68ob I alTtov 5e TO v6p.rfs evTropfiv Tore p,a\\ov}

UTToXflTTaJ TOOZ/ TWV lX&V(i)V TOVS TOTTOVS KOTCl TUVTTJV TT)l&amp;gt; &pai&amp;gt;.
c

Plin. ix. 74.
7 This chapter, and especially that portion relating to the pigeon, is

doubtfully authentic. 8
//. A. vi. I. 558

b
14.
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Of the pigeon family there are many diversities
j

1 for the

peristera or common pigeon is not identical with the peleias

or rock-pigeon. In other words, the rock-pigeon is smaller

than the common pigeon, and is less easily domesticated
;

it is also black, and small, red-footed and rough-footed ;

and in consequence of these peculiarities it is neglected by
5 the pigeon fancier. The largest of all the pigeon species

is the phatta or ring-dove ;
and the next in size is the

oenas or stock-dove ;

2 and the stock-dove is a little larger

than the common pigeon. The smallest of all the species

is the turtle-dove. Pigeons breed and hatch at all seasons,

if they are furnished with a sunny place and all requisites ;

unless they are so furnished, they breed only in the summer.

10 The spring brood is the best, or the autumn brood. At all

events, without doubt, the produce of the hot season, the

summer brood, is the poorest of the three.]

Further, animals differ from one another in regard to the 14

time of life that is best adapted for sexual intercourse.

To begin with, in most animals the secretion of the

seminal fluid and its generative capacity are not phenomena

simultaneously manifested, but manifested successively.

15 Thus, in all animals, the earliest secretion of sperm is

unfruitful,
3 or if it be fruitful the issue is comparatively

poor and small. And this phenomenon is especially

observable in man, in viviparous quadrupeds, and in birds
;

for in the case of man and the quadruped the offspring is

smaller, and in the case of the bird, the egg.

For animals that copulate, of one and the same species,

20 the age for maturity is in most species
4
tolerably uniform,

unless it occurs prematurely by reason of abnormality, or

is postponed by physical injury.

In man, then, maturity is indicated by a change of the

1
Cf. H. A. viii. 3. 593% 12. 597

b
;
Athen. iii. 393

b
;

Ael. V. //. I.

15, &c.
2 Identification with the stock-dove is doubtful, and olvds has

probably no connexion with on&amp;gt;ns : cf. 67. of Gk. Birds, p. 120.
3 G. A. ii. 4. 739

a 10.
4

Dittmeyer s bracketing of piv and insertion of fV seem unnecessary.
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tone of voice,
1

by an increase in size and an alteration in

appearance of the sexual organs, as also in an increase of

size and alteration in appearance of the breasts
;
and above

all, in the hair-growth at the pubes. Man begins to possess 25

seminal fluid about the age of fourteen, and becomes

generatively capable at about the age of twenty-one years.

In other animals there is no hair-growth at the pubes

(for some animals have no hair at all, and others have none

on the belly, or less on the belly than on the back), but

still, in some animals the change of voice is quite obvious
; 30

and in some animals other organs give indication of the

commencing secretion of the sperm and the onset of

generative capacity. As a general rule the female is

sharper-toned in voice than the male, and the young
animal than the elder

;

2
for, by the way, the stag has

a much deeper-toned bay than the hind. Moreover, the

male cries chiefly at rutting time, and the female under

terror and alarm
;
and the cry of the female is short, and

that of the male prolonged. With dogs also, as they grow 5

old, the tone of the bark gets deeper.

There is a difference observable also in the neighings of

horses. That is to say, the female foal has a thin small

neigh, and the male foal a small neigh, yet bigger and

deeper-toned than that of the female, and a louder one as

time goes on. And when the young male and female are

two years old and take to breeding, the neighing of the 10

stallion becomes loud and deep, and that of the mare louder

and shriller than heretofore
;
and this change goes on until

they reach the age of about twenty years ;
and after this

time the neighing in both sexes becomes weaker and

weaker.

As a rule, then, as was stated, the voice of the male

differs from the voice of the female, in animals where the 15

voice admits of a continuous and prolonged sound, in the

fact that the note in the male voice is more deep and bass
;

not. however, in all animals, for the contrary holds good in

1 H. A. vii. i. 581* 17, &c.
2 G. A. v. 7. 76b

14 ;
Probl. xi. 14. 9oo

a
32, 24. 9oi

b
24.

H.A, O
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the case of some, as for instance in kine : for here the cow

has a deeper note than the bull, and the calves a deeper

note than the cattle.
1 And we can thus understand the

20 change of voice in animals that undergo gelding ;

2 for male

animals that undergo this process assume the characters of

the female.

The following are the ages at which various animals

become capacitated for sexual commerce. The ewe and

the she-goat are sexually mature when one year old, and

this statement is made more confidently in respect to the

25 she-goat than to the ewe
;
the ram and the he-goat are

sexually mature at the same age. The progeny of very

young individuals among these animals differs from that of

other males : for the males improve in the course of the

second year, when they become fully mature. 3 The boar

and the sow are capable of intercourse when eight months

old, and the female brings forth when one year old, the

difference corresponding to her period of gestation. The

30 boar is capable of generation when eight months old, but,

with a sire under a year in age, the litter is apt to be a poor

one. The ages, however, are not invariable
;
now and then

545
b the boar and the sow are capable of intercourse when four

months old, and are capable of producing a litter which can

be reared when six months old
;
but at times the boar

begins to be capable of intercourse when ten months. He
continues sexually mature until he is three years old. The

dog and the bitch are, as a rule, sexually capable and

sexually receptive when a year old, and sometimes when

5 eight months old
;

4 but the priority in date is more

common with the dog than with the bitch. The period of

1 G. A. v. 7. 787*31.
2 H. A. ix. 50. 632*5; G. A. v. 7. 787

b
19; ProbL xi. 34.

9&amp;lt;D2

a
27.

3 A corrupt passage. Gaza tr. mares quoque in iis ipsis generibus
eodem illo tempore ineunt : sed proles differt, quatenus praestantior
ea est quam senescentes mares et feminae procrearint . A. and \V.

suggest TU 8 eicyova TCOJ/ Stercof . . . yivovnu ra&amp;gt; vcrrfpov erei, orav
-

(
X&amp;lt;&amp;gt;)0-i.

Dittm. CJ. ra&amp;gt;v (iyav vewv for TU&amp;gt;V appevav (rwv diTO&amp;gt;v
}
A. and W. ),

foand fifiaffKoxriv for yrjpao-KOMriv (xcpns e^axriv, A. and W.) : we translate

accordingly, r)
orav yrjpua-Kwcriv seems to be alternatively probable.

4
//. A.\\. 20. 574

a
1 6.
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gestation with the bitch is sixty days, or sixty-one, or sixty-

two, or sixty-three at the utmost
;
the period is never under

sixty days, or, if it is, the litter comes to no good. The

bitch, after delivering a litter, submits to the male in six

months, but not before. The horse and the mare are, at 10

the earliest, sexually capable and sexually mature when

two l
years old

;
the issue, however, of parents of this age

is small and poor. As a general rule these animals are

sexually capable when three years old, and they grow better

for breeding purposes until they reach twenty years. The 15

stallion is sexually capable up to the age of thirty-three

years, and the mare up to forty,
2 so that, in point of fact,

the animals are sexually capable all their lives long ;
for

the stallion, as a rule, lives for about thirty-five years,

and the mare for a little over forty ;

3
although, by the way,

a horse has been known to live to the age of seventy-five. 20

The ass and the she-ass are sexually capable when thirty

months old
; but, as a rule, they are not generatively

mature until they are three years old, or three years and

a half. An instance has been known of a she-ass bearing
and bringing forth a foal when only a year old. A cow has

been known to calve when only a year old, and the calf

grew as big as might be expected, but no more. So much 25

for the dates in time at which these animals attain to

generative capacity.

In the human species, the male is generative, at the

longest, up to seventy years, and the female up to fifty ;

but such extended periods are rare. As a rule, the male is

generative up to the age of sixty-five, and to the age of 30

forty-five the female is capable of conception.

The ewe bears up to eight years, and, if she be carefully

tended, up to eleven years ;
in fact, the ram and the ewe

are sexually capable pretty well all their lives long. He-

goats, if they be fat, are more or less unserviceable for

breeding ;

4 and this, by the way, is the reason why country
folk say of a vine when it stops bearing that it is

*

running

1 H.A. vi. 22. 575
b
22; Ael. xv. 25.

2 Ael. xv. 25 ;
Colum. R.R. vi. 37. 9.

3
Cf. vi. 22. 576* 26.

4 G. A. i. 18. 725
b
34 ; Theoph. C. P. i. 5. 5 ;

H. P. iv. 14. 6.

O 2
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the goat 7 However, if an over-fat he-goat be thinned

down, he becomes sexually capable and generative.

Rams single out the oldest ewes for copulation, and

5 show no regard for the young ones. And, as has been

stated, the issue of the younger ewes is poorer than that of

the older ones.

The boar is good for breeding purposes until he is three

years of age ;

2 but after that age his issue deteriorates,

for after that age his vigour is on the decline. The boat-

is most capable after a good feed, and with the first sow it

10 mounts
;

if poorly fed or put to many females, the copula

tion is abbreviated,&quot; and the litter is comparatively poor.

The first litter of the sow is the fewest in number
;
at the

second litter she is at her prime. The animal, as it grows

old, continues to breed, but the sexual desire abates. When

they reach fifteen years, they become unproductive, and are

i 5 getting old. 4 If a sow be highly fed, it is all the more

eager for sexual commerce, whether old or young; but, if

it be over-fattened in pregnancy, it gives the less milk after

parturition. With regard to the age of the parents, the

litter is the best when they are in their prime ;
but with

regard to the seasons of the year, the litter is the best that

comes at the beginning of winter
;
and the summer litter

the poorest, consisting as it usually does of animals small

20 and thin and flaccid.
5 The boar, if it be well fed, is

sexually capable at all hours, night and day ;
but otherwise

is peculiarly salacious early in the morning. As it grows
old the sexual passion dies away, as we have already
remarked. Very often a boar, when more or less impotent
from age or debility, finding itself unable to accomplish the

sexual commerce with clue speed, and growing fatigued

25 with the standing posture, will roll the sow over on the

ground, and the pair will conclude the operation side by

1
i. e. running riot in over-luxuriance.

2
Plin.

yiii. 51 ; Varro, /?./?. ii. 4. 8
; Columella, vii. 9.

3
Reading oAiyoxpoi/tovrcpa. But in view of 11. 24, 25 there is much

to be said for Dittmeyer s oXiyca xpowcoTepa.
4

ypalai, Bekk., A. and W.
; dypimWrm, MSS. ; Dittm. cj.

(TTflpai.
5 But cf. Varro, fi. J\, ii. 4. 13.
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side of one another. The sow is sure of conception if it

drops its lugs in rutting time ;

*
if the ears do not thus

drop, it may have to rut a second time before impregnation
takes place.

Bitches do not submit to the male throughout their

lives,
2 but only until they reach a certain maturity of

years. As a general rule, they are sexually receptive and

concept!ve until they are twelve years old
; although, by

the way, cases have been known where dogs and bitches 30

have been respectively procreative and conceptive to the

ages of eighteen and even of twenty years. But, as

a rule, age diminishes the capability of generation and of

conception with these animals as with all others.

The female of the camel is opisthuretic, and submits to 546
b

the male in the way above described
;

3 and the season for

copulation in Arabia is about the month of October. Its

period of gestation is twelve months
;

4 and it is never

delivered of more than one foal at a time. The female

becomes sexually receptive and the male sexually capable 5

at the age of three years. After parturition, an interval of

a year elapses before the female is again receptive to the

male.

The female 5
elephant becomes sexually receptive when

ten years old at the youngest, and when fifteen at the

oldest
;

and the male is sexually capable when five years

old, or six. The season for intercourse is spring. The
male allows an interval of three years to elapse after com- 10

merce with a female : and, after it has once impregnated
a female, it has no intercourse with her again.

7 The period
of gestation with the female is two years ;

and only one

young animal is produced at a time, in other words it is

uniparous. And the embryo is the size of a calf two or

three months old. 8

1 H.A. vi. 18. 573
b
8; Plin. viii. 77.

2
Plin. x. 83 ; contra, H.A. vi. 20. 574** 27.

3 H. A. v. 2. 5io
a 8

;
cf. vi. 18. 571

b
24, ix. 47. 6so

b
31.

4
Plin. x. 83; contra, H.A. vi. 26. 578

a
10; Suid. s.v. &amp;lt;rKvnv.

fj 0r)\ia, interp. A. and W.
Plin. viii. 5 ;

cf. H.A. vi. 27. 578
a

.
7 Ael. viii. 17.

8 G.A. iv. 5. 773
b
6; Plin. viii. 10, x. 83 ; Ael iv. 31, viii. 27.
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So much for the copulations of such animals as copulate. 15

15 We now proceed to treat of generation both with respect

to copulating and non-copulating animals, and we shall

commence with discussing the subject of generation in the

case of the testaceans.

The testacean l
is almost the only genus that throughout

all its species is non-copulative.

The porphyrae, or purple murices, gather together to

some one place in the spring-time, and deposit the so-called

honey-comb .

2 This substance resembles the comb, only

20 that it is not so neat and delicate
;
and looks as though

a number of husks of white chick-peas were all stuck

together. But none of these structures has any open

passage, and the porphyra does not grow out of them, but

these and all other testaceans grow out of mud and

decaying matter. The substance, is, in fact, an excretion

25 of the porphyra and the ceryx ;
for it is deposited by the

ceryx as well. Such, then, of the testaceans as deposit the

honeycomb are generated spontaneously like all other

testaceans, but they certainly come in greater abundance

in places where their congeners have been living previously.
3

At the commencement of the process of depositing the

honeycomb, they throw off a slippery mucus, and of this

30 the husklike formations are composed. These formations,

then, all melt and deposit their contents 4 on the ground,

and at this spot there are found on the ground a number

of minute porphyrae, and porphyrae are caught at times

with these animalculae upon them, some of which are too

547
a small to be differentiated in form. If the porphyrae are

caught before producing this honey-comb, they sometimes

go through the process in fishing-creels, not here and there

in the baskets, but gathering to some one spot all together,

just as they do in the sea; and owing to the narrowness of

their new quarters they cluster together like a bunch of

grapes.

1 Cf. G.A. in. 2. 76 i
a

.

2 G. A. iii. 2. 76 i
b
32 ; Athen. iii. 88

;
Plut. Sol. An. 980.

3 But cf. G. A. iii. II. 762* 8 ocra de /M^re 7ra/Ja/3\aoruJ&amp;gt;ei

TJUT&V 8e Trai/rooy
TJ yeixcris auro/iaros (cm.

4 6 flx V
)
MSS. : Ix&pa, Schn. ex Athen. iii. 88 e

.
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There are many species of the purple murex
;

1 and some
are large, as those found off Sigeum and Lectum

;
others 5

are small, as those found in the Euripus, and on the coast

of Caria. And those that are found in bays are large and

rough; in most of them the peculiar bloom from which

their name is derived is dark to blackness, in others it is

reddish and small in size
;
some of the large ones weigh

upwards of a mina apiece. But the specimens that are

found along the coast and on the rocks are small-sized, and i

the bloom in their case is of a reddish hue. Further, as

a general rule, in northern waters the bloom is blackish,

and in southern waters of a reddish hue. The murex is

caught in the spring-time when engaged in the construction

of the honeycomb ; but it is not caught at any time about

the rising of the dog-star,
2 for at that period it does not feed,

but conceals itself and burrows. The bloom of the animal 15

is situated between the mecon (or quasi-liver) and the neck,

and the co-attachment of these is an intimate one. In

colour it looks like a white membrane, and this is what

people extract
;
and if it be removed and squeezed it stains

your hand with the colour of the bloom. There is a kind

of vein that runs through it, and this quasi-vein would

appear to be in itself the bloom. And the qualities, by the

way, of this organ are astringent.
3

It is after the murex 20

has constructed the honey-comb that the bloom is at its

worst. Small specimens they break in pieces, shells and

all, for it is no easy matter to extract the organ ;
but in

dealing with the larger ones they first strip off the shell

and then abstract the bloom. For this purpose the neck

and mecon are separated, for the bloom lies in between

them, above the so-called stomach
;
hence the necessity of 25

1

e.g. M. brandaris, M. trunculus, Purpura haemastoma, &c.
The first is still called at Tarento qttecdolo a far la porpora (Costa).
The great refuse-heaps of shells at Tarento consist of M. brandaris,
at Tyre of M. tnmculus. On the species of iropfyvpa cf. Plin. ix. 61,
Athen. iii. 88

;
also Fabius Columna, de Purpura, 1674; J. G. Schneider

in Ulloa s Nachrichten von America, 1781, vol. ii. p. 377 ; Heusinger,
de Piirp. antiquorum, Wurzburg, 1826; Martens, op. cit. p. 205;
Lacaze Duthiers, Nat. Hist, of the Purple of the Ancients, Pr. Roy.
Soc. x. pp. 579-84, 1860; also Mem. stir le pottrpre, Lille, 1859,
28 pp., Arch. sool. exp. et gen., 1897, &c.

2 Plin. ix. 38.
3 Dittm. would reject.
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separating them in abstracting the bloom. Fishermen are

anxious always to break the animal in pieces while it is

yet alive,
1

for, if it die before the process is completed,

it vomits out the bloom
;
and for this reason the fishermen

keep the animals in creels, until they have collected a

sufficient number and can attend to them at their leisure.

Fishermen in past times used not to lower creels or attach

30 them to the bait, so that very often the animal got dropped

off in the pulling up ;
at present, however, they always

attach a basket,
2 so that if the animal fall off it is not lost.

The animal is more inclined to slip off the bait if it be full

inside
;

if it be empty it is difficult to shake it off. Such

547
b are the phenomena connected with the porphyra or murex.

The same phenomena are manifested by the ceryx or

trumpet-shell ;
and the seasons are the same in which the

phenomena are observable. 3 Both animals, also, the murex

and the ceryx, have their opercula similarly situated 4
and,

in fact, all the stromboids, and this is congenital with them

5 all
;
and they feed by protruding the so-called tongue

underneath the operculum. The tongue of the murex is

bigger than one s finger, and by means of it, it feeds, and

perforates conchylia and the shells of its own kind. 5 Both

the murex and the ceryx are long-lived. The murex lives

10 for about six years ;
and the yearly increase is indicated

by a distinct interval in the spiral convolution of the shell.
5

The mussel also constructs a honey-comb.
7

With regard to the limnostreae, or lagoon oysters,
8

wherever you have slimy mud there you are sure to find

them beginning to grow.
9 Cockles and clams and razor-

1 Cf. Ael. xvi. i.
2

Plin. ix. 37.
3 A. and W. stigmatize e^ouo-i . . .

oaTpa&amp;lt;ov,
11. 3-8.

Read ra eViKaXu/z/iara Kara rnvrd*
5 P. A. ii. 17. 66i a 21

;
Plin. ix. 60.

fi

Plin. ix. 61
;

cf. G. A. iii. 2. 763** 20
;
Athen. /. c.

7 G. A. iii. 2. 76i
b
30 ; Plin. xxxii. 32. Here the reference is doubtless

to the crowded spat ,
for the mussel does not construct egg-capsules.

A. and W. delete the passage.
8

Probably Ostrea cochlear^ Poli
;
ostrica difango of the Neapolitans

(Martens).
9 G.A. iii. 2. 763*31 KJ3\r)devTQ&amp;gt;v Kepa/iiW els rrjv 6a\a.Trav, ^poi/ov

yevoptvov KOI /3op/3opou Trept aura crvva\i(rOevTos, oorpea evplarKOVTO tv
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fishes and scallops grow spontaneously in sandy places.

The pinna grows straight up from its tuft of anchoring 15

fibres 1 in sandy and slimy places ;

2 these creatures have

inside them a parasite nicknamed the pinna-guard,
3 in some

cases a small carid 4 and in other cases a little crab ;

5
if

the pinna be deprived of this pinna-guard it soon dies.

As a general rule, then, all testaceans grow by spon
taneous generation in mud, differing from one another

according to the differences of the material
; oysters

growing in slime, and cockles and the other testaceans 20

above mentioned on sandy bottoms
;
and in the hollows

of the rocks the ascidian and the barnacle, and common

sorts,
6 such as the limpet and the nerites. All these

animals grow with great rapidity, especially the murex and

the scallop ;
for the murex and the scallop attain their

full growth in a year. In some of the testaceans white 25

crabs are found, very diminutive in size
; they are most

numerous in the trough-shaped
7 mussel. In the pinna

also is found the so-called pinna-guard. They are found

also in the scallop and in the oyster ;
these parasites never

appear to grow in size. Fishermen declare that the para- 30

site is congenital with the larger animal. [Scallops burrow

for a time in the sand, like the murex.]
8

[Shell-fish, then, grow in the way above mentioned
;
and

avrois. On the cultivation of oysters cf. Plin. ix. 51, Xenocr. de

Aq. 26.
1

It is a moot point whether to read e* TOV fivo-o-ov, out of deep
water

,
or l&amp;lt; rijs /Suo-o-ou, from its byssus, or tuft of anchoring fibres.

The latter is the characteristic feature of the Pinna, and it accords
with Gaza s translation, pinnae erectae ex bysso, id est villo sive lana
ilia pinnali : the former with Athenaeus iii. 89 e/c TOV fivdov. On the

ground that the word fivcro-os is not used in ancient Greek, Sylburg,
Camus, A. and W., and Dittm. accept eVc TOV (Bvo-o-ov ;

I prefer the

A. Mtiller, in Wiegmann s Archiv, 1837, i. p. 2, c.
2

Plin. ix. 42.
3

Aristoph. Vesp. 1510; Athen. iii. 89 ;
Plin. ix. 42; Ael. iii. 29.

4 Pontonia tyrrhena, Latr.
5 Pinnotheres veteruni, Bosc.
6

Cf. 01 TTL7ro\dovT6s jj-ves, H. A. vi. 37. 580^ 14 ;
more commonly

translated creatures that keep on the surface .

7 Schn. Tj-^AcoSecjii/. The crab is Pinnotheres fiisuin. Fabr.
8

[ ] A. and W.
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some of them grow in shallow water,
1 some on the sea

shore, some in rocky places,
2 some on hard and stony

ground, and some in sandy places.]
3 Some shift about

from place to place, others remain permanent on one spot.

Of those that keep to one spot the pinnae are rooted to

5 the ground ;
the razor-fish and the clam keep to the same

locality, but are not so rooted
;
but still, if forcibly removed

they die.
4

[The star-fish is naturally so warm that whatever it lays

hold of is found, when suddenly taken away from the

animal, to have undergone a process like boiling.
5 Fisher

men say that the star-fish is a great pest in the Strait of

10 Pyrrha. In shape it resembles a star as seen in an ordinary

drawing. The so-called lungs are generated spontaneously.
The shells that painters use are a good deal thicker, and

the bloom is outside the shell on the surface. These

creatures are mostly found on the coast of Caria.]
6

15 The hermit-crab 7
grows spontaneously out of soil and

slime, and finds its way into untenanted shells. As it

grows it shifts to a larger shell, as for instance into the

shell of the nerites, or of the strombus or the like, and very
often into the shell of the small ceryx. After entering a new

20 shell, it carries it about, and begins again to feed, and, by
and by, as it grows, it shifts again into another larger one.

Moreover, the animals that are unfurnished with shells 16

grow spontaneously, like the testaceans, as, for instance, the

sea-nettles and the sponges in rocky caves.

Of the sea-nettle,
8 or sea-anemone, there are two species ;

25 and of these one species lives in hollows and never loosens

its hold upon the rocks, and the other lives on smooth flat

reefs, free and detached, and shifts its position from time to

1 For Tfvdyea-i, Aa and Ca have o-reydvevi : Dittm. cj. TreXayecri.
2

o-TTiXooSecrt, Bekk. : Tr^XcoSeai, Dittm.
s

[ ]A. andW. 4 H. A. ix. i. s88
b
15.

Plin. ix. 86
; Antig. de Mirab. 88 ;

cf. P. A. iv. 4. 68i b
9.

G
[ ] A. and W. All this chapter, from 547

b
32 to the end, is of

doubtful authenticity, and contains several unusual words : appiforos,

die&amp;lt;J)dos, fJ^rfiffdweiv, TrXara/xcbST/?, vivos, o-v/j.iT6pi&amp;lt;f)cpciv (Dittm.).
7 Cf. H. A. iv. 4. 52Q

b 20.
8 Cf. H.A. iv. 6. 531*31, viii. 2. 590*27.
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time. [Limpets also detach themselves, and shift from

place to place.]
l

In the chambered cavities of sponges pinna-guards or

parasites are found.2 And over the chambers there is

a kind of spider s web, by the opening and closing of which

they catch minute fishes
;

that is to say, they open the 30

web to let the fish get in, and close it again to entrap

them. 3

Of sponges there are three species ;

4 the first is of loose

porous texture, the second is close-textured, the third,

which is nicknamed the sponge of Achilles , is exception- 548
b

ally fine and close-textured and strong. This sponge is

used as a lining to helmets and greaves, for the purpose of

deadening the sound of the blow
;
and this is a very scarce

species. Of the close-textured sponges such as are par

ticularly hard and rough are nicknamed goats . 5

Sponges grow spontaneously either attached to a, rock

or on sea-beaches, and they get their nutriment in slime :

a proof of this statement is the fact that when they are

first secured they are found to be full of slime. This is

characteristic of all living creatures that get their nutriment

by close local attachment. And, by the way, the close-

textured sponges are weaker than the more openly porous
ones because their attachment extends over a smaller

area. I0

It is said that the sponge is sensitive
;
and as a proof of

this statement they say that if the sponge is made aware of

an attempt being made to pluck it from its place of attach

ment it draws itself together, and it becomes a difficult task

to detach it. It makes a similar contractile movement in

windy and boisterous weather, obviously with the object of

tightening its hold. Some persons express doubts as to

1

[ ] Schn., Pice., A. and W., Dittm. Cf. viii. 2. 59O
a
32.

2
Plut. Soil. Anim. 980 ;

Ael. viii. 16. The crab is Typton
spongicola, Costa.

3
Cf. Aristoph. H.A. Epit. i. 45.

4
Though the species of sponges are very numerous, zoologists refer

all the commercial varieties to a single one. Three qualities are

recognized in the Adriatic, spugne da bagno o levantino, da cavallo
od equine^ and zimocca.
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the truth of this assertion
; as, for instance, the people of

15 Torone.

The sponge breeds parasites, worms, and other creatures,

on which, if they be detached, the rock-fishes prey, as they

prey also on the remaining stumps of the sponge ;

1
but, if

the sponge be broken off, it grows again from the remaining

stump and the place is soon as well covered as before.

The largest of all sponges are the loose-textured ones,

and these are peculiarly abundant on the coast of Lycia.

20 The softest are the close- textured sponges ; for, by the way,
the so-called sponges of Achilles are harder than these,

As a general rule, sponges that are found in deep calm

waters are the softest
;

for usually windy and stormy
weather has a tendency to harden them (as it has to

harden all similar growing things), and to arrest their

growth. And this accounts for the fact that the sponges
found in the Hellespont are rough and close-textured ;

25 and, as a general rule, sponges found beyond or inside

Cape Malea are, respectively, comparatively soft or com

paratively hard. But, by the way, the habitat of the

sponge should not be too sheltered and warm, for it has

a tendency to decay, like all similar vegetable-like growths.

And this accounts for the fact that the sponge is at its best

when found in deep water close to shore
;
for owing to the

depth of the water they enjoy shelter alike from stormy
winds and from excessive heat.

Whilst they are still alive and before they are washed

30 and cleaned, they are blackish in colour. Their attachment

is not made at one particular spot, nor is it made all over

their bodies
;

for vacant pore-spaces intervene. There is

a kind of membrane stretched over the under parts ;
and in

the under parts the points of attachment are the more

549
a numerous. On the top most of the pores are closed, but

four or five are open and visible
;
and we are told by some

that it is through these pores that the animal takes its

food.

1 The passage is confused. Pice, rewrites it : 0ao-i yap rpo&amp;lt;;/i/

(aira&amp;gt;
etVat a (pepci) cv eaurco

&amp;lt;wn, e\fjuv6ds re xal erep arrn. orav ft

a7roa7racr$r;, ra I%6u8ia TO, Trcrpata KareaBitiv ras pias TCIS vTroX

eav dt dnoppayfj, (puecr^ai 7rd\iv (K TOV KaraAoiTTou KCU dvcnrXrjpovo Oai.
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There is a particular species
1 that is named the aplysia

2

or the unwashable
,
from the circumstance that it cannot

be cleaned. This species has the large open and visible 5

pores, but all the rest of the body is close-textured
; and, if

it be dissected, it is found to be closer and more glutinous

than the ordinary sponge, and, in a word, something lung-

like in consistency. And, on all hands, it is allowed that

this species is sensitive and long-lived. They are distin

guished in the sea from ordinary sponges from the circum- TO

stance that the ordinary sponges are white while the slime

is in them,
3 but that these sponges are under any circum

stances black.

And so much with regard to sponges and to generation
in the testaceans.

17 Of crustaceans, the female crawfish after copulation con

ceives and retains its eggs for about three months, from 15

about the middle of May to about the middle of August ;

they then lay the eggs into the folds underneath the belly,

and their eggs grow like grubs. This same phenomenon
is observable in molluscs also, and in such fishes as are

oviparous ;
for in all these cases the egg continues to grow. 20

The spawn of the crawfish 4
is of a loose or granular

consistency, and is divided into eight parts ;
for corre

sponding to each of the flaps on the side there is a gristly

formation 5 to which the spawn is attached, and the entire

structure resembles a cluster of grapes ;
for each gristly

formation is split into several parts. This is obvious enough
if you draw the parts asunder; but at first sight the whole 25

appears to be one and indivisible. And the largest are not

those nearest to the outlet but those in the middle, and the

farthest off are the smallest. The size of the small eggs is

that of a small seed in a fig ;
and they are not quite close

to the outlet, but placed middleways ;
for at both ends,

tailwards and trunkwards, there are two intervals devoid of a

1 On the species of sponges see also Plin. ix. 69, xxxi. 47.
2
Theoph. H. PI. iv. 6. 10; Plin. I.e.

3 Dittm. cj. (^77) e&amp;lt;f&amp;gt;iovo-r]s T^S- i\vos: cf. $48
b

7, 30.
4
Cf. H.A. iv. 2. t;2C.

*
i.e. the525. i.e. the swimmerets .
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eggs ;
for it is thus that the flaps also grow. The side

flaps, then, cannot close, but by placing the end flap on

them the animal can close up all, and this end-flap serves

549
b them for a lid. And in the act of laying its eggs it seems

to bring them towards the gristly formations l
by curving

the flap of its tail, and then, squeezing the eggs towards the

said gristly formations 2 and maintaining a bent posture, it

performs the act of laying. The gristly formations at these

seasons increase in size and become receptive of the eggs ;

5 for the animal lays its eggs into these formations, just as

the sepia lays its eggs among twigs and driftwood.

It lays its eggs, then, in this manner, and after hatching

them for about twenty days it rids itself of them all in one

solid lump, as is quite plain from outside. And out of

these eggs crawfish form in about fifteen days, and these

10 crawfish are caught at times less then a finger s breadth,

or seven-tenths of an inch, in length. The animal, then,

lays its eggs before the middle of September, and after the

middle of that month throws off its eggs in a lump. With

the humped carids or prawns the time for gestation is four

months or thereabouts.

Crawfish are found in rough and rocky places, lobsters

in smooth places, and neither crawfish nor lobsters are

15 found in muddy ones
;
and this accounts for the fact that

lobsters are found in the Hellespont and on the coast of

Thasos, and crawfish in the neighbourhood of Sigeum and

Mount Athos. Fishermen, accordingly, when they want to

catch these various creatures out at sea, take bearings on

the beach and elsewhere that tell them where the ground
at the bottom is stony and where soft with slime. In

20 winter and spring these animals keep in near to land, in

summer they keep in deep water
;
thus at various times

seeking respectively for warmth or coolness.

The so-called arctus or bear-crab lays its eggs at about

the same time as the crawfish ;
and consequently in winter

and in the spring-time, before laying their eggs, they are at

25 their best, and after laying at their worst.

1
i.e. the abdominal appendages, or swimmerets, = TTTVXCII, 549* 17

2
Reading, with A. and \V., cKfivou for tvOve Kai.
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They cast their shell in the spring-time (just as serpents

shed their so-called old-age or slough), both directly after

birth and in later life
;
this is true both of crabs and craw

fish. And, by the way, all crawfish are longlived.

18 Molluscs, after pairing and copulation, lay a white spawn; 30

and this spawn, as in the case of the testacean, gets granular

in time. The octopus discharges into its hole,
1 or into a

potsherd or into any similar cavity, a structure resembling

the tendrils of a young vine or the fruit of the white poplar,

as has been previously observed. 2 The eggs, when the

female has laid them, are clustered round the sides of the

hole. They are so numerous that, if they be removed, 550

they suffice to fill a vessel much larger than the

animal s body
3 in which they were contained. Some

fifty days later, the eggs burst and the little polypuses

creep out, like little spiders, in great numbers
;
the charac- 5

teristic form of their limbs is not yet to be discerned in

detail, but their general outline is clear enough. And, by
the way, they are so small and helpless that the greater

number perish ;
it is a fact that they have been seen so

extremely minute as to be absolutely without organization,

but nevertheless when touched they moved. The eggs of

the sepia
4 look like big black myrtle-berries, and they are ro

linked all together like a bunch of grapes,
5 clustered round

a centre, and are not easily sundered from one another :

for the male exudes over them some moist glairy stuff,

which constitutes the sticky gum.
G These eggs increase in

size
;
and they are white at the outset, but black and larger 15

after the sprinkling of the male seminal fluid.

When it has come into being the young sepia is first

distinctly formed inside out of the white substance, and
when the egg bursts 7

it comes out. The inner part is

formed as soon as 8 the female lays the egg, something like

1 Athen. vii. 317.
2

12. 544*7.
3

rris KefpaX^f. Cf. H. A. iv. I. $23
b

24, and note : also 525* 5.

Reading, with Pice, and Dittm., a 8 at a-rjiriat anoriKTovaiv.
5

It. uva di mare.
6

Reading, with edd. and codd., 6 T^V yXio-xporrjTa napf^i : Pice,
reads oBcv yXio-xporrjTi TrfpiTrerreTai.

r

Reading, as Dittm. cj., roO woC for TOVTOV.
* For OTCIV Pice, reads 6 nv.
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a hail-stone
;

l and out of this substance the young sepia

grows by a head-attachment just as young birds grow by
20 a belly-attachment. What is the exact nature of the

navel-attachment has not yet been observed, except that as

the young sepia grows the white substance grows less and

less in size, and at length, as happens with the yolk m the

case of birds, the white substance in the case of the young

sepia disappears. In the case of the young sepia, as in the

B C

i. Younger, and 2, older, stages in the development of Sepia. A.

Ovum, or remains of the yolk-sac. B, C. Eyes. D. TO arjrridiov, or

body of the little Sepia.

case of the young of most animals, the eyes at first seem

25 very large. To illustrate this by way of a figure, let A

represent the ovum, B and C the eyes, and D the sepidium,
or body of the little sepia.

The female sepia goes pregnant in the spring-time, ancl

lays its eggs after fifteen days of gestation ;
after the eggs

are laid there comes in another fifteen days something like

a bunch of grapes, and at the bursting of these the young

sepiae issue forth. But if, when the young ones are fully

30 formed, you sever the outer covering a moment too soon,

On the xXaVu in a bird s egg cf. vi. 2. 56o
a 28.
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the young creatures eject excrement, and their colour 30

changes from white to red in their alarm. 1

Crustaceans, then, hatch their eggs by brooding over

them as they carry them about beneath their bodies
;
but 55

b

the octopus, the sepia, and the like hatch their eggs without

stirring from the spot where they may have laid them, and

this statement is particularly applicable to the sepia ;
in

fact, the nest 2 of the female sepia is often seen exposed to

view close in to shore. The female octopus at times sits

brooding over her eggs, and at other times squats in front 5

of her hole, stretching out her tentacles on guard.
3

The sepia lays her spawn near to land in the neighbour
hood of sea-weed or reeds or any off-sweepings such as

brushwood, twigs, or stones
;

and fishermen place heaps of

faggots here and there on purpose, and on to such heaps
the female deposits a long continuous roe in shape like a 10

vine tendril. 4 It lays or spirts out the spawn with an

effort, as though there were difficulty in the process. The
female calamary spawns at sea

;
and it emits the spawn, as

does the sepia, in the mass.

The calamary and the cuttle-fish are short-lived, as, with

few exceptions, they never see the year out;
5 and the 5

same statement is applicable to the octopus.
From one single egg comes one single sepia ;

and this is

likewise true of the young calamary.
The male calamary differs from the female

;
for if its

gill-region
G be dilated and examined there are found two

J
Cf. Theoph. fr. 173, 188 (Wimmer).

2
I take TO KVTOS to mean 6 Kvrrapof, the hive or nest. Cf. the

double meaning of alveus, 2 Athen. vii. 3i7
f
.

4

Reading, with A. and W., and Dittm., awe^s CKTOS
&amp;lt;aoj&amp;gt;,

oioi/

jSoorpu^tov. Pice. (rvve%fs f /c TG&amp;gt;V
&amp;lt;uo&amp;gt;j/,

olov TO CpVTutv /Soo-rpu^io^. MSS.,
Bekk., c., olov TO T&amp;gt;V

fio&amp;lt;jTpvx&amp;lt;&amp;gt;v&amp;gt;
We should prefer a word more

closely connected with /3orpus-, one, that is to say, meaning a bunch of

grapes rather than a tendril. Cf. Arist. fr. 315 TLKTCI fie 6 yroXuTrous-

&&amp;gt;a ftoTpvftov. The passage is perhaps corrupt, for it is the spawn of the

octopus that is tendril-like, as well described in 12. 544
a
9, 18. 549

b
33,

while that of the sepia is equally well described in 18. 55o
a 10.

5 H.A. ix. 37. 622a 22.
6

KO/J.T], supposed by Schneider to refer to the gills, cf. ra rpix^,
H.A. iv. i. 524

b
21, 4. 529* 32. Scaliger bases on Gaza s version the

conjecture rr\v Koi\iav
; A. and W. conjecture KetyaXrjv. For epvdpd

various MSS. and the Aldine read e
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red formations resembling breasts,
1 with which the male is

unprovided. In the sepia, apart from this distinction in the

20 sexes, the male, as has been stated,
2

is more mottled than

the female. 3

With regard to insects, that the male is less than the 19

female and that he mounts upon her back, and how he

performs the act of copulation and the circumstance that he

gives over reluctantly, all this has already been set forth
;

4

25 in most cases of insect copulation
5 this process is speedily

followed up by parturition.

All insects engender grubs, with the exception of a species

of butterfly ;
and the female of this species lays a hard egg,

resembling the seed of the cnecus,
6 with a juice inside it.

But from the grub, the young animal does not grow out of

a mere portion of it, as a young animal grows from a portion

30 only of an egg, but the grub entire grows and the animal

becomes differentiated out of it.
7

And of insects some are derived from insect congeners,

as the venom-spider
8 and the common-spider from the

venom-spider and the common-spider, and so with the

attelabus or locust,
9 the acris or grasshopper, and the tettix

55i
a
or cicada. Other insects are not derived from living

parentage, but are generated spontaneously : some out of

dew falling on leaves, ordinarily in spring-time, but not

seldom in winter when there has been a stretch of fair

weather and southerly winds
;
others grow in decaying mud

5 or dung ;
others in timber, green or dry; some in the hair of

animals
; some in the flesh of animals : some in excrements :

and some from excrement after it has been voided, and some

from excrement yet within the living animal, like the helmin-

thes or intestinal worms. And of these intestinal worms

there are three species : one named the flat-worm, another

1 ILA. iv. i. 525
a

i.
2
524

b
3o.

3
[ ], A. anclW. Cf. 52^30.

4 tf.A.v. 8.
5 Dittm. transfers 6W o^eufrnt to the next sentence. For

ft ox*vdrj, A. and W. cj. mav 8e dia\v6rj.
A composite plant, probably Carthamus tinctorius.

1 Cf. G.A. ii. i. 732
a
29.

8
(paXdyyiov.

Cf. infra t
cc. 28, 29.
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the round worm, and the third the ascarid. These intestinal 10

worms do not in any case propagate their kind. The flat-

worm, however, in an exceptional way, clings fast to the

gut, and lays a thing like a melon-seed,
1
by observing

which indication the physician concludes that his patient is

troubled with the worm.

The so-called psyche or butterfly
2

is generated from

caterpillars
3 which grow on green leaves, chiefly leaves of

the raphanus, which some call crambe or cabbage. At 15

first it is less than a grain of millet ; it then grows into a

small grub ;
and in three 4

days it is a tiny caterpillar.

After this it grows on and on, and becomes quiescent and

changes its shape, and is now called a chrysalis. The
outer shell is hard, and the chrysalis moves if you touch it. 20

It attaches itself by cobweb-like filaments., and is unfurnished

with mouth or any other apparent organ. After a little while

the outer covering bursts asunder, and out flies the winged
creature that we call the psyche or butterfly. At first, when
it is a caterpillar, it feeds and ejects excrement ;

but when it

turns into the chrysalis it neither feeds nor ejects excrement. 25

The same remarks are applicable to all such insects as

are developed out of the grub, both such grubs as are

derived from the copulation of living animals and such as

are generated without copulation on the part of parents.

For the grub of the bee, the anthrena, and the wasp, whilst

it is young, takes food and voids excrement
;
but when it 55i

b

has passed from the grub shape to its defined form and

become what is termed a nympha ,
it ceases to take food

and to void excrement, and remains tightly wrapped up
and motionless until it has reached its full size, when it

breaks the formation with which the cell is closed, and 5

issues forth. The insects named the hypera and the penia
r&amp;gt;

1 The proglottis of the Taenia. Cf. Plin. xi. 38.
2 The cabbage white butterfly, P. brassicae, or allied species.
3

KU/UTTT?. Cf. Colum. x. 324 teneras audent erodere frondes

Implicitus conchae limax hirsutaque campe .

4 A. and W. suspect TKTLV for Tpuriv.
5

nrjviov (lit. spindle) and vnepov (pestle) are evidently chrysalids
derived from the looper caterpillars of the Geometridae ; and the
reference to colour is suggestive of the common currant-moth, Abraxas
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are derived from similar caterpillars, which move in an

undulatory way, progressing with one part and then pulling

up the hinder parts by a bend of the body.
1 The developed

insect in each case takes its peculiar colour from the parent

caterpillar.

10 From one particular large grub, which has as it were

horns, and in other respects differs from grubs in general,

there comes, by a metamorphosis of the grub, first a

caterpillar, then the cocoon,
2 then the necydalus ; and the

creature passes through all these transformations within six

months. A class of women unwind and reel off the

cocoons of these creatures, and afterwards weave a fabric

15 with the threads thus unwound
;
a Coan woman of the

name of Pamphila, daughter of Plateus, being credited with

the first invention of the fabric.
3 After the same fashion

the carabus or stag-beetle
4 comes from grubs that live in

dry wood : at first the grub is motionless, but after a while

the shell bursts and the stag-beetle issues forth.

From the cabbage is engendered the cabbage-worm, and

20 from the leek the prasocuris or leekbane
;

5 this creature is

grossulariata. The gloss in Suid. -nr]v(ov Q&amp;gt;OI&amp;gt; opoiov

probably faulty ; qy. Ka^rrrj ?

1
Cf. de Inc. 7. 707^ 9 ( T arroba) Sucrt xp^P-eva Trpoep^erat Kap-rrrus

KT\.
2 For j3o/i/3uXios- or /3op./3uXts we should have expected ftop.[BvKiov.

The passage is usually taken to be an inaccurate description of the

silkworm, Bonibyx mart
;
but the description of the caterpillar rather

suggests one of the large Saturniae, such as furnish the Tussore silk

of India.
3

Cf. Plin. xi. 22, 23 for a fuller account. These passages have been
much discussed. Pliny indicates that the invention came from Assyria,
and Latreille, seeking for an Indian locality similar in name to Cos,
found it in the island Cosmin, near Rangoon. It is believed that
neither the true silkworm, nor its true food-plant, Morus alba, came
to Greece before Justinian s reign, about A. D. 550. See inter alia,

Brotier, Mm. de FAcad. des Inscr. xlvi. 1793.
4

? . //. Kupa/3oi, Kapafiioi, Kapa/x/3ioi, Kpap-fSoi. Cf. iv. 7. 53 1
1

25, 532
a

27 ; Kfpa/j.[3v, Anton, lib. xxii. A longicorn (Cerambycid) beetle, here
translated freely stag-beetle , though that name is more strictly

applied to Lucanus.
A faulty passage restored by Schn. from Ael. ix. 39. Cf. Theoph.

H. P. vii. 5. Strattis also, ap. Athen. ii. 69, mentions the rrpaao-

KovpidfS) 01
KciTa&amp;lt;pv\\ovs ava KTJTTOVS nevTrjKovra Trofiwi/ ixveai /3aiVer ,

ffjxnrTOfjifvoi TroSoij/ (s. TToS&amp;gt;v).
For variants see Dittm., and for inter

pretations cf. Sundevall, p. 236.
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also winged. From the flat animalcule that skims over

the surface of rivers comes the oestrus or gadfly ;
and this

accounts for the fact that gadflies most abound in the

neighbourhood of waters on whose surface these animalcules

are observed. 2 From a certain small, black and hairy

caterpillar comes first a wingless glow-worm ;

3 and this

creature again suffers a metamorphosis, and transforms 25

into a winged insect named the bostrychus (or hair-curl).

Gnats grow from ascarids
;
and ascarids are engendered

in the slime of wells, or in places where there is a deposit

left by the draining off of water. This slime decays, and

first turns white, then black, and finally blood-red
;
and at

this stage there originate in it, as it were, little tiny bits

of red weed,
4 which at first wriggle about all clinging

together, and finally break loose and swim in the water, and

are hereupon known as ascarids. After a few days they 5

stand straight up on the water motionless and hard, and by
and by the husk breaks off and the gnats are seen sitting

upon it, until the sun s heat or a puff of wind sets them in

motion, when they fly away.
5

With all grubs and all animals that break out from the

grub state, generation
6

is due primarily to the heat of the TO

sun or to wind.

Ascarids are more likely to be found, and grow with

unusual rapidity, in places where there is a deposit of a

mixed and heterogeneous kind, as in kitchens 7 and in

1
(iri0(6vra&amp;gt;v. Joachim conjectures fViTrXfoyrcov, after Sostrat. ap.

Schol. Apoll. Rhod. i. 1265.
2 The flies are not true gadflies (Tabanus], but species of Syrphus

or Stratiomys, whose larvae are aquatic ;
but the animalcules seem

to be small beetles of the genus Gyrinus, and are not the actual

larvae.
3 On glow-worms, or fire-flies (nvyoXap-nis,, Trvpo\ap.ms (Hesych.),

Xa/u7rupi ?, Lat. cicindela), cf. Plin. xi. 34, xviii. 67. In some species
the female is apterous and much the more brilliant

;
in others (e. g.

L^triola italicd) the winged male is much the brighter, and the female
is very rare.

4 A. and W. conjecture o-/&amp;lt;coX^Kfa.
5 The description applies to the blood-worm

,
or larva of Chi-

ronomus, a common gnat. Cf. H. A. i. i. 487
b

5.
6 For yevco-fus, Sylb., Pice., and A. and W. cj. Kivfoetos.
1 Lect. dub. A. and W. suggest oiov ev yvpols yivfrni TO?? fv ToT?

fpyois (s. tiypois), or ev rols
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ploughed fields, for the contents of such places are disposed
to rapid putrefaction. In autumn, also, owing to the drying

up of moisture, they grow in unusual numbers.

15 The tick is generated from couch-grass. The cockchafer

comes from a grub that is generated in the dung of the

cow or the ass. 1 The cantharus or scarabeus rolls a piece of

dung into a ball, lies hidden within it during the winter,

and gives birth therein to small grubs, from which grubs
come new canthari. 2 Certain winged insects also come

from the grubs that are found in pulse, in the same fashion

20 as in the cases described.

Flies grow from grubs in the dung that farmers have

gathered up into heaps : for those who are engaged in this

work assiduously gather up the compost, and this they

technically term working-up the manure.&quot; The grub is

25 exceedingly minute 4 to begin with; first even at this

stage it assumes a reddish colour, and then from a

quiescent state it takes on the power of motion, as though
born to it

;
it then becomes a small motionless grub ;

it

then moves again, and again relapses into immobility ;
it

then comes out a perfect fly, and moves away under the

influence of the sun s heat or of a puff of air. The myops
5

30 or horse-fly is engendered in timber. The orsodacna or

budbane is a transformed grub ;
and this grub is engendered

552
b
in cabbage-stalks. The cantharis 7 comes from the cater-

is a cockchafer or rose-chafer
, e.g. Cetonia aurata

(Hesych. p.rj\o\6vd^ eloos KavOdpwv ovs rivfs xpvo-oK.av6a.pov Xeyowt :

cf. Aristoph. Nub. 763 ; xpuo-o/^XoAoi/^ioi/, id. Vesp. 1342 and Schol.) ;

but the statement here made applies to one of the Copridae, e.g.

Scarabaeus.
2 Ael. x. 15, c. Cf. Horap. i. 10 following whom, de Pauw would

read in the above (552
a
l8) (paXevovo-i re ra yoyi/za, for

(f).
rbv ^ft/^toj/a.

Fabre has shown that some species do, though S. sacer does not,
survive the winter, together with their eggs and young.

3 This passage baffles translation, in spite of Schneider s explanation

(Cur. post. Vol. iv. p. 405). Dittm. cj. ^.i\\a.vSxvrai for
[i&amp;lt;j.\ovrai.

4 For fjuKpd Dittm. cj. a/zaupu. These grubs are the ev\ai of H. A.
ii. 15. 5o6

a
30, cf. 77. xix. 26, &c. The description applies to the

common house-fly and its close allies.
5

Tabanus, Plin. xi. 38 ; cf. infra, 20. 553
a

1 5. As a matter of fact, the

Tabanid larvae (or many of them) live in decayed wood, in contrast to

the parasitic larvae of the Oestridae, or bots.
c A curculionid beetle, probably Haltica oleracea.
1

Theoph. H.P. viii. 10; Plin. xi. 41, xviii. 44; Ael. ix. 39.
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pillars that are found on fig-trees or pear-trees or fir-trees

for on all these grubs are engendered and also from

caterpillars found on the dog-rose ;
and the cantharis takes

eagerly to ill-scented substances, from the fact of its having
been engendered in ill-scented woods. The conops comes

from a grub that is engendered in the slime of vinegar.
1

5

2
And, by the way, living animals are found in substances

that are usually supposed to be incapable of putrefaction ;

for instance, worms are found in long-lying snow
;

3 and

snow of this description gets reddish in colour, and the

grub that is engendered in it is red, as might have been

expected, and it is also hairy. The grubs found in the

snows of Media are large and white
;
and all such grubs

are little disposed to motion. In Cyprus, in places where 10

copper-ore is smelted, with heaps of the ore piled on day
after day, an animal is engendered in the fire,

4 somewhat

larger than a bluebottle fly, furnished with wings, which

can hop or crawl through the fire. And the grubs and

these latter animals perish when you keep the one away
from the fire and the other from the snow. Now the 15

salamander 5
is a clear case in point, to show us that animals

do actually exist that fire cannot destroy ;
for this creature,

so the story goes, not only walks through the fire but puts

it out in doing so,

On the river Hypanis in the Cimmerian Bosphorus,
about the time of the summer solstice, there are brought
down towards the sea by the stream what look like little

sacks rather bigger than grapes, out of which at their 20

Probably a blister-beetle, Cantharis, Lytta or Mylabris sp., but the

account of its development is unverified. The ftovirprjo-Tis of fr. 338,
T 534

b
9&amp;gt;

Plm - xxx - I0
)
&c

-&amp;gt;

was a lso a blister-beetle, and probably
identical with that found by Belon on Mt. Athos, where it was still

called Voupristi: cf. Kirby and Spence, i. p. 157, ed. 1816.
1 The vinegar-fly, Oinopota cellaris . cf. Plin.

/.&amp;lt;:., Geopon. vi. 12.
2 A. and W. reject the rest of this chapter.
B

Cf. Plin. xi. 41 ; Senec. O. Nat. v. 6
; Antig. Mirab. 90 ;

Ael. ii. 2.

The well-known snow-fleas, snow-worms, or glacier-fleas (Poduridae) :

cf. Low, Verh.z. b. Ges. Wien, viii, 1858, p. 564 (cit.Camb. Nat. Hist. :

Insects, Pt. i. p. 194), &c.
4 Plini xi. 42 ; AeL ii. 2. This insect is unknown : cf. Meteor, iv. 4.

382* 7 ev -rrvpi (C&amp;lt;wa)
OVK eanv: G.A. ii. 3. 737

a
I Trvp p.(v ov6ev

yevva CMOV: Ovid, F. vi. 292, &c.
5 Ael. ii. 31.
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bursting issues a winged quadruped. The insect lives and

flies about until the evening, but as the sun goes down it

pines away, and dies at sunset having lived just one day,

from which circumstance it is called the ephemeron.
1

As a rule, insects that come from caterpillars and grubs

are held 2 at first by filaments resembling the threads of

25 a spider s web. 3

Such is the mode of generation of the insects above

enumerated.

The wasps that are nicknamed the ichneumons (or 20

hunters), less in size, by the way, than the ordinary wasp,

kill spiders and carry off the dead bodies to a wall or

some such place with a hole in it
;
this hole they smear

over with mud and lay their grubs inside it, and from the

30 grubs come the hunter-wasps.
4 Some of the coleoptera

and of the small and nameless insects make small holes or

553
a
cells of mud on a wall or on a grave-stone, and there

deposit their grubs.
5

With insects, as a general rule, the time of generation

from its commencement to its completion comprises three

or four weeks. With grubs and grub-like creatures the

time is usually three weeks, and in the oviparous insects 7

as a rule four. But, in the case of oviparous insects, the

5 egg-formation comes at the close of seven days from

copulation, and during the remaining three weeks the

parent broods over and hatches its young ;
i. e. where this

1
Cf. Cic. Q. Tusc. i. 39 ;

Plin. xi. 43 ;
Ael. v. 43. (Hence Cicero s

joke of the consul dialis.} A May-fly, probably (according to Sunde-
vall, p. 199) the large Ephemera longtcauda, Oliv., very common in

S. Russia. In the Ephemeridae one pair of legs is usually smaller
than the others : cf. H. A. i. 5. 49O

a
34.

2 A. and W. cj. Trf/H^ei-m, wrapped.
3

Cf. 5 51
a 20.

4 The Sphegidae, which provision their nests with various insects :

cf. H. A. ix. i. 6o9
a

5 ;
Plin. x. 95. The present account suggests

Pelopaeus (Sceliphron) spirifex, of S. Europe, which builds mud-cells
in nooks of walls, usually within peasants cottages, and stores them
with about eight spiders in each cell (Fabre, Souvenirs entomologiques,
ser. iv. p. i, 1891).

5 Schneider suggests the little beetle Trichodes (Clems] alvearius,
which lays its eggs in the nests of mason-bees.

A. and W. reject the rest of this chapter and the next.
7
oWoKovo-t, Gaza, Bekk., &c.

; fooroKovo-i, codd.
; woeiSeVt, A. and W.,

Dittm.
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is the result of copulation, as in the case of the spider and

its congeners. As a rule, the transformations take place

in intervals of three or four days, corresponding to the 10

lengths of interval at which the crises recur in intermittent

fevers.

So much for the generation of insects. Their death is

due to the shrivelling
1 of their organs, just as the larger

animals die of old age. Winged insects die in autumn

from the shrinking of their wings. The myops dies from 15

dropsy in the eyes.
2

21 With regard to the generation of bees different hypo
theses are in vogue. Some affirm that bees neither copu
late nor give birth to young, but that they fetch their

young.
3 And some say that they fetch their young from

the flower of the callyntrum ;

4 others assert that they 20

bring them from the flower of the reed, others, from the

flower of the olive. And in respect to the olive theory,

it is stated as a proof that, when the olive harvest is most

abundant, the swarms are most numerous.5 Others declare

that they fetch the brood of the drones from such things

as above mentioned, but that the working bees are

engendered by the rulers of the hive. 25

Now of these rulers there are two kinds :

6 the better

kind is red in colour, the inferior kind is black and varie

gated ;
the ruler is double the size of the working bee.

These rulers have the abdomen or part below the waist

half as large again, and they are called by some the

mothers
,

7 from an idea that they bear or generate the

1 Or chilling .

2
Plin. xi. 43. The smaller Tabanidae are supposed to be blind or

short-sighted, whence Linn. Tabanus caecutiens, Swed. blindknagg
(Sundevall).

3
Verg. G. iv. 200

;
Colum. ix. 2. 7 ;

Plin. xi. 16
;
G. A. iii. 10. 76o

a

29. Cf. Aubert und Wimmer, Die Parthenogenesis bei Aristoteles,

Zeitschr.f. wiss. Zool. ix. pp. 509-21, 1858.
4 An unidentified plant : lit. broom

; qy. heather .

5 H.A. iK. 40. 624
b 10.

f&amp;gt;

Cf. H. A. ix. 40. 624
b 21

; Varro, R. R. iii. 16. 18
;
Colum. ix. 10.

The two kinds are probably the Italian or Ligurian and the common
bee.

7
Cf. Xen. Oecon. 7. 32 17

TCOJ/ /xeAto-o-oii/ ^
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30 bees
; and, as a proof of this theory of their motherhood,

they declare that the brood of the drones appears even

when there is no ruler-bee in the hive, but that the bees do

not appear in his absence. Others, again, assert that these

553 insects copulate, and that the drones are male and the bees

female.

The ordinary bee is generated in the cells of the comb,

but the ruler-bees in cells down below attached to the

comb, suspended from it,
1
apart from the rest, six or seven

in number, and growing in a way quite different from the

mode of growth of the ordinary brood.

5 Bees 2 are provided with a sting, but the drones are not

so provided. The rulers 3 are provided with stings, but

they never use them
;
and this latter circumstance will

account for the belief of some people that they have no

stings at all.

Of bees there are various species.
4 The best kind is 22

a little round mottled insect; another is long, and resembles

10 the anthrena
;
a third is black and flat-bellied, and is nick

named the * robber
;
a fourth kind is the drone, the largest

of all, but stingless and inactive. 5 And this proportionate
size of the drone explains why some bee-masters place

a net-work in front of the hives
;

for the network is put to

keep the big drones out while it lets the little bees go in.

Of the king bees there are, as has been stated, two kinds.

J 5 In every hive there are more kings than one; and a hive

goes to ruin if there be too few kings, not because of

anarchy thereby ensuing, but, as we are told, because these

creatures contribute in some way to the generation of the

common bees. A hive will go also to ruin if there be tooo

large a number of kings in it
;
for the members of the hives

are thereby subdivided into too many separate factions.

20 Whenever the spring-time is late a-coming, and when

1 Cf. H. A. ix. 40. 624* 2
;
Colum. R.R. ix. II

;
Ael. i. 59.

2 Bees are more amply discussed, H. A. ix. 40. 623
b

.

3 MSS. and edd. have /3n&amp;lt;nAei? KOI qyf/uoye? ; jSnaiXfls Kai rejected by
Dittm. as a gloss. Cf. G.A. iii. 10. 759* 21.

4 Dittm. unnecessarily adds (TrXnco) from ix. 40. 6?4
b 20.

f&amp;gt;

Cf. H. A. ix. 40. 624
b
25 ; Varro, A . R. iii. 16. 19 ;

Plin. xi. 17.
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there is drought and mildew, then the progeny of the hive

is small in number. 1 But when the weather is dry they

attend to the honey, and in rainy weather their attention is

concentrated on the brood
;

2 and this will account for the

coincidence of rich olive-harvests and abundant swarms.

The bees first work at the honeycomb, and then put the

pupae in it : by the mouth, say those who hold the theory 25

of their bringing them from elsewhere. After putting in

the pupae they put in the honey for subsistence, and this

they do in the summer and autumn
; and, by the way, the

autumn honey is the better of the two.

The honeycomb is made from flowers, and the materials

for the wax they gather from the resinous gum of trees,

while honey is distilled from dew, and is deposited chiefly

at the risings of the constellations or when a rainbow is in 30

the sky :

4 and as a general rule there is no honey before

the rising of the Pleiads. [The bee, then, makes the wax
from flowers. The honey, however, it does not make, but

merely gathers what is deposited out of the atmosphere ;

5 554
a

and as a proof of this statement we have the known fact

that occasionally bee-keepers find the hives filled with

honey within the space of two or three days. Furthermore,

in autumn flowers are found, but honey, if it be withdrawn,,

is not replaced ; now, after the withdrawal of the original

honey, when no food or very little is in the hives, there 5

would be a fresh stock of honey, if the bees made it from

flowers.]
G

Honey, if allowed to ripen and mature, gathers

consistency ;
for at first it is like water and remains liquid

for several days.
7 If it be drawn off during these days it

has no consistency ;
but it attains consistency in about

1 H.A. ix. 40. 627
b
2o; Plin. xi. 1 8.

2 Plin. xi. 14.
3

Oy., the substance for sealing up the cells.
4
Perhaps under the influence of the Dog-star : cf. Plin. xi. 12.30.

D a has aipios for
t)

i
pts-. But cf. ProbL xii. 3. 906* 37.

5
Cf. Theoph. fr. 190 on at roG peXiros ytvecrcLS rptrrai. *;

OTTO TWV

dv0O&amp;gt;v Kai fv ois aAXoiy ecrrtf
TJ yXvKvrrjs (i\\rj 5 e&amp;lt; TOV aepo?. . . (i\\rj 5

fv rols KaXapnis : cf. Ael. v. 22
;
Celsus ap. Colum. ix. 14. 20 ex floribus

ceras fieri, ex matutino rore mella
; Verg. G. iv. I aerii mellis caele-

stia dona .

6 The passage is apparently spurious, and in conflict with 554
a

13,

554
b

9, &c.
7 Plin. xi. 13.
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10 twenty days. The taste of thyme-honey
l

is discernible at

once, from its peculiar sweetness and consistency.

The bee gathers from every flower that is furnished with

a calyx or cup, and from all other flowers that are sweet-

tasted, without doing injury to any fruit
;
and the juices of

the flowers it takes up with the organ that resembles

a tongue and carries off to the hive.

15 Swarms are robbed of their honey on the appearance of

the wild fig.
2

They produce the best larvae at the time

the honey is a-making. The bee carries wax and bees

bread round its legs, but vomits the honey into the cell.

After depositing its young, it broods over it like a bird.

The grub when it is small lies slantwise in the comb,
3 but

20 by and by rises up straight by an effort of its own and

takes food, and holds 4 on so tightly to the honeycomb
as actually to cling to it.

The young of bees and of drones is white, and from

the young come the grubs ;
and the grubs grow into bees

and drones. The egg of the king bee is reddish in colour,

25 and its substance is about as consistent as thick honey ;

and from the first it is about as big as the bee that is

produced from it. From the young of the king bee there

is no intermediate stage, it is said, of the grub, but the

bee comes at once.
5

Whenever the bee lays an egg in the comb there is

always a drop of honey set against it. The larva of the

bee gets feet and wings as soon as the cell has been

stopped up with wax, and when it arrives at its com-

554
b
pleted form it breaks its membrane and flies away. It

ejects excrement in the grub state, but not afterwards
;

that is, not until it has got out of the encasing membrane,
as we have already described. If you remove the heads

from off the larvae before the coming of the wings, the

bees will eat them up ;
and if you nip off the wings from

1 So Pice., for xu/joi). Cf. H. A. ix. 40. 626b 20
;
Colum. ix. 4, c.

2 Plin. xi. 15.
3 Plin. xi. 1 6.
4
Reading e^erai ;

ov Trpocr/^erai Aa C a
;
ov Trpocrep^erat Pice.

5
Plin. xi. 16.
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a drone and let it go, the bees will spontaneously bite off 5

the wings from off all the remaining drones.

The bee lives for six years as a rule, as an exception for

seven years.
1 If a swarm lasts for nine years, or ten, great

credit is considered due to its management.
In Pontus 2 are found bees exceedingly white in colour,

and these bees produce their honey twice a month.3
(The

bees in Themiscyra, on the banks of the river Thermodon, 10

build honeycombs in the ground and in hives, and these

honeycombs are furnished with very little wax but with

honey of great consistency ;
and the honeycomb, by the

way, is smooth and level.) But this is not always the case

with these bees, but only in the winter season
;
for in Pontus

the ivy is abundant, and it flowers at this time of the year,

and it is from the ivy-flower that they derive their honey.

A white and very consistent honey is brought down from 15

the upper country to Amisus. which is deposited by bees on

trees 4 without the employment of honeycombs :

5 and this

kind of honey is produced in other districts in Pontus.

There are bees also that construct triple honeycombs in

the ground ;
and these honeycombs supply honey but never

contain grubs.
6 But the honeycombs in these places are 20

not all of this sort, nor do all the bees construct them.

23 Anthrenae 7 and wasps construct combs for their

1
Virg. G. iv. 206

;
Plin. xi. 22.

2 On honey of various kinds, in various localities, cf. de Mirab. 16.

83i
b 18 seq. ;

Plin. xxi. 45.
3 Plin. xi. 19. dls rou WVQS is doubtful. Dittm. suggests di endo-rov

HTJVOS, or else Xvacropaves. On the Pontic honey, which causes madness,
cf. Xen. Exp. Cyr. iv. s.fin. ;

Arist. de Mirab. 18. 83i
b
23 ;

Diod. Sic.

xiv. 29 ; Strabo, xii. 3 ;
Ael. v. 42 ;

Diosc. ii. 103, &c. Cf. Beckmann,
Arist. de Mirab. p. 44.

4
Plin. I.e.

5 De Mirab. 16. 83i
b 20

;
Ael. v. 42.

G We may compare, perhaps, the honey-tubs of Bombus.
7

dvOpyvr) is not to be identified, several different wasps appearing to

be included under this name and that of
o-&amp;lt;^.

Those that have no

king are either solitary wasps or those forming small colonies, e. g.

Polistes. The elegant nest of the latter is perhaps that referred to as

one of those made by dvdprjvrj. The underground nests are such as

those of V. vulgaris, gerinanica, and rufa, cf. H. A. ix. 42. 629* 7, but

see note in loc. The hornet, V. crabro, which usually builds in a

hollow tree, is not mentioned here, but would seem to be the o-0j)

(iypios of ix. 41. 627
b
23.
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young.
1 When they have no king, but are wandering about

in search of one, the anthrene constructs its comb on some

high place, and the wasp inside a hole. When the anthrene

25 and the wasp have a king, they construct their combs

underground. Their combs are in all cases hexagonal like

the comb of the bee. They are composed, however, not of

wax, but of a bark-like filamented 2
fibre, and the comb of

the anthrene is much neater than the comb of the wasp.

Like the bee, they put their young just like a drop of
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a
liquid on to the side of the cell, and the egg clings to the

wall of the cell. But the eggs are not deposited in the

cells simultaneously; on the contrary, in some cells are

creatures big enough to fly, in others are nymphae, and in

others are mere grubs. As in the case of bees, excrement

is observed only in the cells where the grubs are found.

5 As long as the creatures are in the nymph condition they
are motionless, and the cell is cemented over. In the

comb of the anthrene there is found in the cell of the

young a drop of honey in front of it. The larvae of the

anthrene and the wasp make their appearance not in

the spring but in the autumn
;
and their growth is especially

discernible in times of full moon. And, by the way, the

10 eggs and the grubs never rest at the bottom of the cells,

but always cling on to the side wall.

There is a kind of humble-bee :j that builds a cone-shaped 24
nest of clay against a stone or in some similar situation,

besmearing the clay with something like spittle.
4 And

1 H. A. ix. 40, 41 ;
Plin. xi. 21.

2

apa^i/icoSous A. and W.
; dpa^coSou? MSS., al. dfi/ucoSouy (A

a C a
) ;

cf. Plin. xi. 24, where the reading araneosa was restored by Harduin,
in place of cortice et arena.

3
Cf. //. A. ix. 43. The description applies accurately to the:

mason-bee, Chalicodoma muraria (Latr.), save for the word
o|&amp;lt;

.

The mason-bee s nest is rounded, like half an orange. There is

a solitary wasp, Eumcnes coarctata, L., which builds a tiny, hard,
one-celled nest of clay and spittle, conically pointed ;

but this insect
does not resemble the humble-bee, nor has it any sort of

*

honey
comb .

4
o-uiXop A.^and W., which is in accord with the facts. Scrm. (Cur.

post.} wo-Trepei aXi. Pice. oxrTrepei X6s ortX/30. Cf. Plin. xi. 25
f nidos

luto fingunt salis specie applicatos lapidi .
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this nest or hive is exceedingly thick and hard ; in point

of fact, one can hardly break it open with a spike.
1 Here 15

the insects lay their eggs, and white grubs are produced

wrapped in a black membrane. Apart from the membrane

there is found some wax 2 in the honeycomb ;
and this wax

is much sallower in hue than the wax in the honeycomb of

the bee.

25 Ants copulate and engender grubs ;

a and these grubs
attach themselves to nothing in particular, but grow on and 20

on from small and rounded shapes until they become elon

gated and defined in shape : and they are engendered in

spring-time.

26 The land-scorpion also lays a number of egg-shaped

grubs,
4 and broods over them. When the hatching is

completed, the parent animal, as happens with the parent

spider, is ejected and put to death by the young ones
;
for 25

very often the young ones are about eleven in number.

27 Spiders
5 in all cases copulate in the way above men

tioned, and generate at first small grubs. And these

grubs metamorphose in their entirety, and not partially,

into spiders ; for, by the way, the grubs are round-shaped
at the outset. And the spider, when it lays its eggs,

broods over them, and in three days the eggs or grubs 555
b

take definite shape.

All spiders lay their eggs in a web
;
but some spiders

lay in a small and fine web, and others in a thick one
;
and

some, as a rule, lay in a round-shaped case or capsule, and

some are only partially enveloped in the web. The young
grubs are not all developed at one and the same time into

young spiders ;
but the moment the development takes

place, the young spider makes a leap and begins to spin his 5

1 Lit.
(

spear ; spiciilis^ Plin. xi. 25.
2 Schn. and A. W. read (moA^/aa (a oct&i}) ;

cf. Plin. xi. 36.
3 Not wax

,
but a mixture of honey and pollen stored up for food

for the young.
4

Plin. xi. 30.
5 For a fuller account of various species see H. A. ix. 38. 622b

.

G
//. A. v. 8. 542* 13 ; G. A. iii. 9. 758 9 ;

Plin. xi. 29.
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web. The juice of the grub, if you squeeze it, is the same

as the juice found in the spider when young ;
that is to say,

it is thick and white.

The meadow spider
l

lays its eggs into a web, one half

of which is attached to itself
2 and the other half is free

;

and on this the parent broods until the eggs are hatched.

10 The phalangia lay their eggs in a sort of strong basket

which they have woven, and brood over it until the eggs

are hatched. The smooth spider is much less prolific than

the phalangium or hairy spider. These phalangia, when

they grow to full size, very often envelop the mother

phalangium and eject and kill her
;
and not seldom they

kill the father-phalangium as well, if they catch him : for,

by the way, he has the habit of co-operating with the

15 mother in the hatching. The brood of a single phalangium
is sometimes three hundred in number. The spider attains

its full growth in about four weeks.

Grasshoppers
3
(or locusts) copulate in the same way as 28

other insects
;
that is to say, with the lesser covering the

.so larger, for the male is smaller than the female. The females

1

Lycosa sp.
&quot;

rrpos avrais, or avrals, is not very intelligible, but the description
seems somehow to refer to the gossamer webs which the field-spider
shoots out, remains attached to, and is sometimes borne upon.

3
dupidts, Lat. locustae (Plin. xi. 35, &c.), are grasshoppers, including

locusts, but precise identification is not possible, either of aKpis or

oTTtXajSos
1

,
or of the many other kindred names in Greek, many of

them obviously foreign, e.g. da-ipaKos (Diosc., cf. Talmud, NlpDN),

PpovKos, p.d(TTa{;, p.o\ovpis (Nic. Ther. 416, 802), irdpvo^r, Kopvox//-, opnas

(Hesych., Arab, ^jl^c), TrrnjXtV, rpto^aXis (Ael. vi. 19), &c. I am not

sure that drre Aa/3os in cap. 29 is not an interpolation, for Pliny s

account of locusta (I.e.] seems to embody the substance of both

chapters. drreXa/3o? is a favourite word of Plutarch s for the locust
;

cf. Plin. xxix. 29 locustarum minimae sine pennis, quos attelabos

vocant : cf. Hesych., drreXa/Sor, d&amp;lt;p\s p.t/cpa, and August, in Ps. 104
1 una plaga est locusta et bruchus, quoniam altera est parens et alter

est foetus . It is a fact that the wingless larvae are often as destructive

as the perfect insect. Theoph. fr. 174 (Wimmer) does not help our

identification further, ^aXeTrai p.ev ovv al aKpides, ^aXeTroorepoi &e oi

drrcXa/Soi, /cat TOUTCOV ^aXtora ovs KCI\OV&amp;lt;TI ftpovKovs I cf. also Hesych.
s. if. &POVKOS. There are about three or four migratory and destructive

species in the Mediterranean countries, of which Acridiiiniperegrinuin,
the largest, is probably that of Exod. x. 4 ; Pachytylus migratorius,
P. cinerascens and Caloptenus italiens are commoner in S. Europe.
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first insert the hollow tube,
1 which they have at their tails,

in the ground, and then lay their eggs : and the male, by
the way, is not furnished with this tube. The females lay

their eggs all in a lump together, and in one spot, so that

the entire lump of eggs resembles a honeycomb. After they

have laid their eggs, the eggs assume the shape of oval

grubs that are enveloped by a sort of thin clay, like

a membrane; in this membrane-like formation they grow 25

on to maturity. The larva is so soft that it collapses at

a touch. The larva is not placed on the surface of the

ground, but a little beneath the surface
; and, when it

reaches maturity, it comes out of its clayey investiture in

the shape of a little black grasshopper; by and by, the

skin integument strips off,
2 and it grows larger and larger.

The grasshopper lays its eggs at the close of summer,
and dies after laying them. The fact is that, at the time

of laying the eggs, grubs are engendered in the region of

the mother grasshopper s neck
;

3 and the male grasshop

pers die about the same time. In spring-time they come

out of the ground ; and, by the way, no grasshoppers are

found in mountainous land or in poor land, but only in

flat and loamy
4

land, for the fact is they lay their eggs 5

in cracks of the soil. During the winter their eggs remain

in the ground ;
and with the coming of summer the last

year s larva develops into the perfect grasshopper.
5

29 The attelabi c or locusts lay their eggs and die in like

manner after laying them. Their eggs are subject to

1
It is doubtful whether we should read, with PD a

, ni&amp;gt;Aot/,
or

KUV\OV with other MSS. and edd. The former is intrinsically probable,
but Plin. (/. c.) has demisso spinae caule . Either word suggests a long
ovipositor such as is found in the green grasshoppers , e.g. Locusta

viridissiina, but not in the ordinary grasshoppers and locusts (Acri-

diidae) : the latter insert the abdomen itself in the ground, making
a hole by means of two little valvular appendages at its end, and the
sexual difference is not obvious. While this particular observation

may apply to one particular form, the rest of the chapter may well be
of more general import.

2
Cf. H.A. viii. 17.601&quot; 6.

Cf. Theophr. fr. 174 ^ ^ &amp;lt;$6opa
TOVTU&amp;gt;V 77 p.ev ecmv oiov (frvoiKr) TIS

Kdl Aoi/MtoSqs VTTO Kvvo. yap oiorpa Kni fyyivercu TL O-KW\I]KIOV fi&amp;gt; rfj Kf(j)a\fj
Km ^dftperai : the grubs of some ichneumon or other parasitic insect.

4
Lit. crumbly .

A. and W. bracket 556* 1-7, Dittm. 3-6.
6 See note, p. 555

b 18.
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destruction by the autumn rains, when the rains are un-

10 usually heavy ;
but in seasons of drought the locusts are

exceedingly numerous, from the absence of any destructive

cause, since their destruction seems then to be a matter of

accident and to depend on luck.

Of the cicada there are two kinds
;

1
one, small in size, 30

15 the first to come and the last to disappear ;
the other, large,

the singing one, that comes last and first disappears. Both

in the small and the large species some are divided at the

waist, to wit, the singing ones, and some are undivided ;

and these latter have no song. The large and singing

cicada is by some designated the chirper ,
and the small

cicada the tettigonium or cicadelle. And, by the way,
20 such of the tettigonia as are divided at the waist can sing

just a little.

The cicada is not found where there are no trees
;
and

this accounts for the fact that in the district surrounding

the city of Cyrene it is not found at all in the plain

country, but is found in great numbers in the neighbourhood
of the city, and especially where olive-trees 2 are growing :

for an olive grove is not thickly shaded. And the cicada is

not found in cold places, and consequently is not found in

any grove that keeps out the sunlight.
:j

-
&amp;gt; The large and the small cicada copulate alike, belly to

belly. The male discharges sperm into the female,
4 as is

the case with insects in general, and the female cicada has

a cleft generative organ ;
and it is the female into which

the male discharges the sperm.

1
Plin.xi. 32; H. A. iv. 7. 532

b n. Probably the two common Euro

pean cicadas, C.plebcia^ Scop., and C. omi, L.
;
the former, the larger,

is black above, the latter greenish yellow with black spots. As to C. orni,
t son chant est comme enroue et ne se fait pas entendre de loin !

Olivier, cit. Amyot et Seville, Hcmipteres^ Paris, 1843, p. 481. There

are, however, other smaller species of C. in Southern Europe.
2 Cf. If. A. viii. 17. 6oi a

7 ;
Strabo vi. I. 9.

3
Verg. Eel. ii. 13

* Sole sub ardenti resonant arbusta cicadis . Some
MSS. have trvniois for et&amp;gt;a/aoi?.

4 A. and W. consider the whole passage corrupt, and rewrite as

follows :
cva&amp;lt;f)ir)(ri

8 6 apprjv ety TTJV 6r)\tav, ovx &amp;gt;? $f/Xeiu fis TOV appei/
raXXn fvTOfia e^ei 6

77 GrjXeia aldolov eV^KTMtyoi cts o afpirjrriv
o

Cf. //. A. v. 8. 542
!l

i.
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They lay their eggs in fallow lands, boring a hole with

the pointed organ they carry in the rear,
1 as do the

locusts likewise
;

for the locust lays its eggs in untilled 556
b

lands, and this fact may account for their numbers in the

territory adjacent to the city of Cyrene. The cicadae also

lay their eggs in the canes on which husbandmen prop

vines, perforating the canes
;
and also in the stalks of the

squill. This brood runs into the ground.
2 And they are 5

most numerous in rainy weather. The grub, on attaining

full size in the ground, becomes a tettigometra (or nymph),
and the creature is sweetest to the taste 3 at this stage before

the husk is broken. When the summer solstice comes, the

creature issues from the husk at night-time, and in a

moment, as the husk breaks, the larva becomes the perfect

cicada. 4 The creature, also, at once turns black 5 in colour 10

and harder and larger, and takes to singing. In both

species, the larger and the smaller, it is the male that sings,

and the female that is unvocal. At first, the males are the

sweeter eating ; but, after copulation, the females, as they
are full then of white eggs.

If you make a sudden noise as they are flying overhead

they let drop something like water. Country people, in 15

regard to this, say that they are voiding urine, i. e. that they
have an excrement, and that they feed upon dew. 7

If you present your finger to a cicada and bend back the

tip of it and then extend it again, it will endure the presenta
tion more quietly than if you were to keep your finger

outstretched altogether; and it will set to climbing your

finger :

&amp;lt;s

for the creature is so weak-sighted that it will take

1 The female cicada has a long and powerful ovipositor ;
cf. note

anted) 28. 55 5
b 21.

2 The cicada lays its eggs in dead twigs : the larva, issuing in the

following year, becomes a nymph ,
which burrows deep in the

ground, and after another year issues from its envelope as the perfect
insect.

3 On cicadas as food cf. Ael. xii. 6.
1

Cf. H.A. viii. 17. 6oi a
9: Ar. Av. 1095; Lucr. iv. 56, v. 803

Folliculos ut nunc tereteis aestate cicadae Linquunt sponte sua victum

vitamque petenteis .

5
Cf. Martial, i. 116. Cf. Xenarch. in Anthol.

7 Theocr. iv. 16; Verg. Ed. v. 77, &c.
Si on lui presente nne canne, en continuant de si^er, elJe s y nose

Q2



556
b HTSTORTA ANIMALIUM

20 to climbing your finger as though that were a moving
leaf.

Of insects that are not carnivorous but that live on the 31

juices of living flesh, such as lice and fleas and bugs, all,

without exception, generate what are called nits
,
and

these nits generate nothing.

25 Of these insects the flea is generated out of the slightest

amount of putrefying matter
;

for wherever there is any

dry excrement, a flea is sure to be found. Bugs are

generated from the moisture of living animals, as it dries

up outside their bodies. Lice are generated out of the

flesh of animals.

When lice are coming there is a kind of small erup
tion visible, unaccompanied by any discharge of purulent

matter
; and, if you prick an animal when in this condition

557
a
at the spot of eruption, the lice jump out. 1 In some men
the appearance of lice is a disease, in cases where the body
is surcharged with moisture

; and, indeed, men have been

known to succumb to this louse-disease, as Alcman the

poet and the Syrian Pherecydes are said to have done. ^

Moreover, in certain diseases lice appear in great

abundance.

There is also a species of louse called the wild louse
,

5 and this is harder than the ordinary louse, and there is

exceptional difficulty in getting the skin rid of it. Boys
heads are apt to be lousy, but men s in less degree ;

and

women are more subject to lice than men. But, whenever

people are troubled with lousy heads, they are less than

10 ordinarily troubled with headache. And lice are generated
in other animals than man. For birds are infested with

them
; and pheasants, unless they clean themselves in the

dust, are actually destroyed by them. All other winged
animals that are furnished with feathers are similarly in-

et redescend lentement encore a reculons ;
. . . M. Boyer est parvenu

ainsi a en faire placer une sur son nez. Amyot et Seville, p. 480.
This refers to the very minute itch-mite, Sarcoptes scabiei . cf.

Sundevall, p. 229 : generally stated to have been first discovered in

the twelfth century by Avenzoar, a Moorish physician of Seville.
2 The morbus pedicularis, or phthiriasis&amp;gt; due to the louse Phthirius

inguinalis, and similar diseases due to Acari\ cf. Antig. H. Mirab. xcv
;

Plin. xi. 39.
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Tested, and all hair-coated creatures also, with the single

exception of the ass,
1 which is infested neither with lice

nor with ticks.

Cattle suffer both from lice and from ticks. Sheep and 15

goats breed ticks, but do not breed lice. Pigs breed lice

large and hard. In dogs are found the flea peculiar to the

animal, the Cynoroestes~ In all animals that are subject

to lice, the latter originate from the animals themselves.

Moreover, in animals that bathe at all, lice are more than

usually abundant when they change the water in which 20

they bathe.

In the sea, lice are found on fishes, but they are

generated not out of the fish but out of slime
;
and they

resemble multipedal wood-lice, only that their tail is flat.

Sea-lice are uniform in shape and universal in locality, and 25

are particularly numerous on the body of the red mullet. :{

And all these insects are multipedal and devoid of blood. 4

The parasite that feeds on the tunny is found in the

region of the fins
;

it resembles a scorpion, and is about

the size of a spider.
5 In the seas between Cyrene and

Egypt there is a fish that attends on the dolphin, which 30

is called the dolphin s louse .

G This fish gets exceedingly
fat from enjoying an abundance of food while the dolphin
is out in pursuit of its prey.

32 Other animalcules besides these are generated, as we 557

have already remarked, some in wool or in articles made
of wool, as the ses or clothes-moth.&quot; And these animal

cules come in greater numbers if the woollen substances

are dusty ;
and they come in especially large numbers if

a spider
8 be shut up in the cloth or wool, for the creature

1 Plin. xi. 39.
2 Od. xvii. 300. Doubtless the common tick, Ixodes ricinus

;
cf.

Plin. xi. 40.
3 Read rpiy\as : al. rpcoyXas-. Cf. Athen. vii. 324; H. A. vi. 17.

57
b

5? viii- 2O 6o2b 29. Dittm. cj. rrrepvyas, about the fins
;

I should

prefer jSpayxta.
4 Read

m&amp;gt;cu/xa
TCI fiTOfjLa.

5 See note to viii. 19.
t; Naucrates ductor : cf. Ael. ix. 7.
7

Tinea, and allied genera : cf. Plin. xi. 41.
8 A doubtful reading, though followed by Plin. /. c. For

A. and W. suggest fipa



557
b HISTORIA ANIMALIUM

drinks up any moisture that may be there, and dries up

5 the woollen substance. This grub is found also in men s

clothes.

A creature is also found in wax 1

long laid by, just as in

wood, and it is the smallest of animalcules and is white in

colour, and is designated the acari or mite. In books also

other animalcules are found, some resembling the grubs

10 found in garments, and some resembling tailless scorpions,
2

but very small. As a general rule we may state that such

animalcules are found in practically anything, both in dry

things that are becoming moist and in moist things that

are drying, provided they contain the conditions of life.

There is a grub entitled the faggot-bearer ,

3 as strange

a creature as is known.4 Its head projects outside its shell,

15 mottled in colour, and its feet are near the end or apex, as

is the case with grubs in general ;
but the rest of its body

is cased in a tunic as it were of spider s web, and there are

little dry twigs about it, that look as though they had stuck

by accident to the creature as it went walking about. But

these twig-like formations are naturally connected with the

tunic, for just as the shell is with the body of the snail so is

the whole superstructure with our grub ;
and they do not

drop off, but can only be torn off, as though they were all

20 of a piece with him, and the removal of the tunic is as fatal

to this grub as the removal of the shell would be to the

snail. In course of time this grub becomes a chrysalis,

as is the case with the silkworm, and lives in a motionless

condition. But as yet it is not known into what winged

25 condition it is transformed.

The fruit of the wild fig contains the psen, or fig-wasp.
This creature is a grub at first

;
but in due time the husk peels

off and the psen leaves the husk behind it and flies away,
and enters into the fruit ofthe fig-tree through its orifice.

5 and

1 For KTjpia or foypw Sylb. and A. and \V. cj. pa&amp;gt;,
cheese. There

are no mites in wax.
2 The book-scorpion, Chelifer cancroides

,
cf. H. A. iv. 17. 532&quot;

18.
3

|uXo&amp;lt;popoj-. So Schn., A. and W.. and Dittm. for v\o(i&amp;gt;6opov of the
MSS.

4 The creature is not our caddis-worm, but the basket-worm
,
or

caterpillar of Psyche, a species of moth common in Southern Europe.
6

(TTopircor/ MSS., Bekk. ; aTiyndrtov Dittm.
; dina-TOfj-^v Sylb. I read

8ia aro^drwi ,
Kni Trote?, instead of Km fiui or. TT.
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causes the fruit not to drop off
;
and with a view to this

phenomenon, country folk are in the habit of tying wild 30

figs on to fig-trees, and of planting wild fig-trees near

domesticated ones. 1

33 In the case of animals that are quadrupeds and red-

blooded and oviparous, generation takes place in the spring, 55
a

but copulation does not take place in an uniform season.

In some cases it takes place in the spring, in others in

summer time, and in others in the autumn, according as the

subsequent season may be favourable for the young.
The tortoise lays eggs with a hard shell and of two

colours within, like birds eggs, and after laying them buries 5

them in the ground and treads the ground hard over them
;

it then broods over the eggs on the surface of the ground,
and hatches the eggs the next year. The hemys, or fresh

water tortoise,
2 leaves the water and lays its eggs. It digs

a hole of a cask-like shape, and deposits therein the eggs ;

after rather less than thirty days it digs the eggs up again

and hatches them with great rapidity, and leads its young to

at once off to the water. The sea-turtle lays on the ground

eggs just like the eggs of domesticated birds, buries the

eggs in the ground, and broods over them in the night-time.

It lays a very great number of eggs, amounting at times to

one hundred.

Lizards and crocodiles, terrestrial and fluvial, lay eggs on 15

land. The eggs of lizards hatch spontaneously on land, for

1 The wild fig and the cultivated fig stand to one another in the

relation of male and female. Cf. G. A. i. I. 715** 21 ai yap eV rots

(pVTols vrrapxei TCI fj.V KapTTofpopa dfvftpa TOV CIVTOV yevovs, TO. 8* avra p.ev

ou (pepei Kaptrov, (n&amp;gt;p./3uXXerai Se rot? (pepovai npos TO Trerreif, olov

(Tvuftaivfi TTfpl TI-JV a-vKrjv Kai TOV tpLveov. Both bear flowers of both

sexes, but one brings male and the other female flowers to maturity.

Caprification, or artificial fertilization, consists in hanging ripe fruit of

the Caprificus on fig-trees, whose figs are then in their female stage.

Wasps (Cynips Psenes, L., Blastophaga grossonun, Grav.) hatched
within the former, enter the latter, carrying pollen with them. The
literature on caprification is very large; cf. (int. at.} Paul Mayer,
Mitth. d. Zool. Stat. Neapel, iii. pp. 551-78, 1882

; and, among classical

references, Herod, i. 193 (cf. Athen. xiv. 651) ; Theophr. H. P. ii. 8 ;

C. P. ii. 9, iii. 18; Plin. xv. 19, xvii. 27, 44; Colum. R.R. xi. 2. 56:
Pallad. iv. 10, vii. 6

; Arnob. passim ; Varro, Z,. Z,. v. 3 ;
Suid. s. ? ,

in&quot;pivacTTos, &C.
2

Plin. xxxii. 4.
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the lizard does not live on into the next year ;
in fact, the

life of the animal is said not to exceed six months. The
river-crocodile 1

lays a number of eggs, sixty at the most,

white in colour, and broods over them for sixty days : for,

20 by the way, the creature is very long-lived. And the dis

proportion is more marked in this animal than in any other

between the smallness of the original egg and the huge size of

the full-grown animal. 2 For the egg is not larger than that of

the goose, and the young crocodile is small, answering to

the egg in size, but the full-grown animal attains the length
of twenty-six feet

;
in fact, it is actually stated that the

animal goes on growing to the end of its days.

25 With regard to serpents or snakes, the viper is externally 34

viviparous, having been previously oviparous internally:
1

The egg, as with the egg of fishes, is uniform in colour and

soft-skinned. The young serpent grows on the surface of

the egg, and, like the young of fishes, has no shell-like

envelopment. The young of the viper is born inside a

membrane that bursts from off the young creature in three

30 days ;
and at times the young viper eats its way out from

the inside of the egg. The mother viper brings forth all

its young in one day, twenty in number, and one at a time.

558
b The other serpents are externally oviparous, and their eggs
are strung on to one another like a lady s necklace

;
after

the dam has laid her eggs in the ground she broods over

them, and hatches the eggs in the following year.

1
Cf. Herod, ii. 68

;
Plin. viii. 37.

2
Reading, with Schn., A. and W., and Dittm., yiyvcrai roCro, for

y. CK rouToH . Pice. e eXa^iarov 8 tv
cpa&amp;gt;

a&amp;gt;oi/ fteyiorov yiyverat eV

o. The sentence does not admit of literal translation into English.
G. A. ii. i. 732

b
23, iv. 3. 77o

a
24; H. A. iii. i. 511* 16.
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I So much for the generative processes in snakes and 558
b

insects, and also in oviparous quadrupeds.
Birds without exception lay eggs, but the pairing season 10

and the times of parturition are not alike for all.
1 Some

birds couple and lay at almost any time in the year, as for

instance the barn-door hen and the pigeon : the former of

these coupling and laying during the entire year, with the

exception of the month before and the month after the

winter solstice.
2 Some hens, even in the high breeds, lay 15

a large quantity of eggs before brooding, amounting to as

many as sixty ; and, by the way, the higher breeds are

less prolific than the inferior ones. The Adrian hens 3 are

small-sized, but they lay every day ; they are cross-tempered,
and often kill their chickens ; they are of all colours. Some
domesticated hens lay twice a day ;

4
indeed, instances have 20

been known where hens, after exhibiting extreme fecundity,

have died suddenly. Hens, then, lay eggs, as has been

stated, at all times indiscriminately ;
the pigeon, the ring

dove, the turtle-dove, and the stock-dove lay twice a year,
5

and the pigeon actually lays ten times a year. The great

majority of birds lay during the spring-time. Some birds 25

are prolific, and prolific in either of two ways either by

laying often, as the pigeon, or by laying many eggs at a

sitting, as the barn-door hen. All birds of prey, or birds

with crooked talons, are unprolific, except the kestrel : this

1

Cf.tf.A.lx. cc. 7-36.
2 H.A. v. 13. 544

b
33 ;

Plin. x. 74.
3 G.A. iii. i. 749

b
2o; Athen. vii. 285

d
.

4 G.A. iii. i.
5 We translate with Plin. x. 74 palumbi et turtures bis anno

pariunt : so Schn., male Gaza vertit bina pariunt . A. and\V. trans

late with Gaza, comparing G.A. iii. i. 750* 15 TU 8e
7rf/u&amp;lt;rTe/&amp;gt;d&amp;gt;(5j;

fiio

cos- TU TroAXu TIKTCIV eiwfav, but that is another matter.
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bird is the most prolific of birds of prey ;

l as many as four

eggs have been observed in the nest, and occasionally it

?,o lays even more.

Birds in general lay their eggs in nests, but such

559
a
as are disqualified for flight, as the partridge and the

quail,
2 do not lay them in nests but on the ground,

and cover them over with loose material. The same is

the case with the lark and the tetrix. These birds hatch

in sheltered places ;
but the bird called merops in Boeotia;

alone of all birds, burrows into holes in the ground and

hatches there.

5 Thrushes, like swallows, build nests of clay, on high

trees, and build them in rows all close together, so that

from their continuity the structure resembles a necklace of

nests.
4 Of all birds that hatch for themselves the hoopoe is

the only one that builds no nest whatever
;

it gets into the

10 hollow of the trunk of a tree, and lays its eggs there with

out making any sort of nest.&quot; The circus builds either

under a dwelling-roof or on cliffs. The tetrix, called ourax

in Athens, builds neither on the ground nor on trees, but on

low-lying shrubs.

15 The egg in the case of all birds alike is hard-shelled, if it 2

be the produce of copulation and be laid by a healthy hen

for some hens lay soft eggs. The interior of the egg

1 G. A. iii. I.
75&amp;lt;D

a
7 ;

Plin. x. 73.
2 H.A. ix. 8. 6i3

b
6; Xen. Mem. ii. I. 4.

8 Read \itpo-na (with PDa
), the bee-eater. H. A. ix. 13. 6i5

b
24 ;

Plin. x. 51.
4 This description (with which cf. Plin. x. 74) is not true of the

thrush, nor is it known to be true as a whole of any other bird. That
the thrush builds her nest of clay, or at least lines it therewith, is true,
and this is all that we are told by Alex. Myndius : cf. Athen. ii. 65*.
I am therefore inclined to think that the latter part of the sentence
should refer to the swallow. On the swallow s nest cf. H.A. ix.

7. 6i2b 21
; Plin. x. 49 ; Ael. iii. 24, 25, &c.

5 A different account in H.A. ix. 15. 616*35; Ael. iv. 26. The
phrase Kad fauror, as Seal., Schn., and others have shown, is difficult,

nor is the sense made much clearer by substituting K.O.& eaimi. The
contrast implied may be with the cuckoo, which neither builds nor

hatches, and this reference is the less unlikely from the resemblance
in note and connexion in story between the two birds. Note the

juxtaposition of eVo^ and KIPKOS-, as in the well-known myth. For

KtpKos, some MSS. have KOKKV : Dittm. cj. KinjrcXos. Pice, discerns

a lacuna, o df KUKKV . . . (^fAtScbi &) /cut tv ot/aa veoTTevei *rA.
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is of two colours, and the white part is outside and the

yellow part within. 1

The eggs of birds that frequent rivers and marshes differ

from those of birds that live on dry land
;
that is to say, 20

the eggs of water-birds have comparatively more of the

yellow or yolk and less of the white. Eggs vary in colour

according to their kind. Some eggs are white, as those of

the pigeon and ofthe partridge ; others are yellowish, as the

eggs of marsh birds
;

in some cases the eggs are mottled, as

the eggs of the guinea-fowl and the pheasant ;

2 while the 2 5

eggs of the kestrel are red, like vermilion.

Eggs are not symmetrically shaped at both ends: in

other words, one end is comparatively sharp, and the other

end is comparatively blunt
;
and it is the latter end that

protrudes first at the time of laying. Long and pointed

eggs are female
;
those that are round, or more rounded at

the narrow end, are male.3
Eggs are hatched by the

incubation of the mother-bird. In some cases, as in Egypt, 559

they are hatched spontaneously in the ground, by being
buried in dung heaps.

4 A story is told of a toper in

Syracuse, how he used to put eggs into the ground under

his rush-mat and to keep on drinking until he hatched

them.5 Instances have occurred of eggs being deposited in

warm vessels and getting hatched spontaneously. 5

The sperm of birds, as of animals in general, is white.

After the female has submitted to the male, she draws up
G

the sperm to underneath her midriff. At first it is little in

size and white in colour
; by and by it is red, the colour of

blood
;
as it grows, it becomes pale and yellow all over. 10

When at length it is getting ripe for hatching, it is subject

to differentiation of substance, and the yolk gathers together

1 G.A.iii. I. 75i
a
32, &c. ; Plin. x. 74 intus autem omne ovum

volucrum bicolor .

2
Plin. /. c. alia punctis distincta, ut meleagridi ; alia rubri coloris,

ut phasianis, cenchridi .

3
Plin. /.

c.&amp;gt;
Colum. viii. 5, Antig. de Mirab. 103 all assert the

converse.
4 Diod. Sic. i. 74; Geopon. xiv. i. I.

5

Antig. de Mirab. 104; Plin. x. 75.
6

An/i/3i/fi. Gaza tr.
*

concipit ovum
,
but the phrase here seems

to be descriptive rather than technical : cf. G. A. ii. 4. 739 8.
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within and the white settles round it on the outside. When
the full time is come, the egg detaches itself and protrudes,

changing from soft to hard with such temporal exactitude

that, whereas it is not hard during the process of pro-

istrusion, it hardens immediately after the process is com

pleted :

l that is if there be no concomitant pathological

circumstances. Cases have occurred where substances

resembling the egg at a critical point of its growth
that is, when it is yellow all over, as the yolk is subsequently

have been found in the cock when cut open, underneath

his midriff, just where the hen has her eggs ;
and these

are entirely yellow in appearance and of the same size as

20 ordinary eggs. Such phenomena are regarded as unnatural

and portentous.

Such as affirm that wind-eggs are the residua of eggs

previously begotten from copulation are mistaken in this

assertion, for we have cases well authenticated where

chickens of the common hen and goose have laid wind-

eggs without ever having been subjected to copulation.-

25 Wind-eggs are smaller, less palatable, and more liquid

than true eggs, and are produced in greater numbers.

When they are put under the mother bird, the liquid

contents never coagulate, but both the yellow and the

white remain as they were. Wind-eggs are laid by a

number of birds : as for instance by the common hen, the

hen partridge, the hen pigeon, the peahen, the goose,

and the vulpanser.
3

Eggs are hatched under brooding

1 G. A. iii. i. 752
a
35 ;

Plin. /. c.
2 G.A. iii. i. 751

a
9, &c.; Plin. x. So.

3 The only characters that these birds seem to possess in common
is that all are more or less sacred, mystical, or associated with supersti
tion. On wind-eggs, OKI vnrjvep.ta, Kvvocrovpa, ovpia, dvepLicua, {ecpvput,

cf. supra, v. i. 539
a
3i ; G.A. i. 21. 730*4, ii. 5. 74i

a
17, iii. I. 749

a
i,

75
b

3&amp;gt; 75 1& 9) &c -
;
Athen. i. 57 c

;
Colum. vi. 27, &c.

;
and especially

G.A. li. 3. 737
a 2 7 TO y^P df]\v wo-rrep iipptv eVri TreTT^/Jo^ie i/of, Kill TU

KaTap.rjvia anep/JLa, ov Kadapbv 6e ev yap OVK e^ei p.6vov, rf}v Ttjs V^M?
upxrjv. Kal dta TOVTO oaois

V7rr]i&amp;gt;ep.ia ytVerat TWV &)
coi&amp;gt;, dfJ.(poTepo&amp;gt;V

e ^et ra

Hfpr) TO (r\)vicrrap.fvnv &amp;lt;woj/,
dXXa rfjv ap\f]V OVK fX h $ lu v yiverai ffi^/v\ov

ravTi]V yup TO TOV iippevos enKpepet aiTepp.a. It was the alo~6i]TiK.i) ^sv\&amp;gt;i,

that wherein the animal differs from the plant, that without which the

body would be but as a corpse, that the female cannot supply and
that it is the special virtue of the male to contribute (G.A. ii. 5. 741* 12).

The &&amp;gt;uf vTTTjvffjuov of a bird does not come to perfect life, neither is it
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hens more rapidly in summer than in winter
;
that is to

say, hens hatch in eighteen days in summer, but occasionally 56o
a

in winter take as many as twenty-five.
1 And by the way

for brooding purposes some birds make better mothers

than others. If it thunders while a hen-bird is brooding,

the eggs get addled. Wind-eggs that are called by some

cynosura and nria are produced chiefly in summer. Wind- 5

eggs are called by some zephyr-eggs, because at spring

time hen-birds are observed to inhale the breezes
; they do

the same if they be stroked in a peculiar way by hand.

Wind-eggs can turn into fertile eggs, and eggs due to previous 10

copulation can change breed, if before the change of the

yellow to the white the hen that contains wind-eggs or eggs

begotten of copulation be trodden by another cock-bird.

Under these circumstances the wind-eggs turn into fertile

eggs, and the previously impregnated eggs follow the breed

of the impregnator ;
but if the latter impregnation takes

place during the change of the yellow to the white, then no 15

change in the egg takes place : the wind-egg does not

become a true egg, and the true egg does not take on the

breed of the latter impregnator.
2 If when the egg-substance

is small copulation be intermitted, the previously existing

egg-substance exhibits no increase
;
but if the hen be again

submitted to the male the increase in size proceeds with

rapidity.

dead as a stick or a stone is dead : it manifestly possesses
but this is the last and lowest, ?; 0pf7m&amp;lt;jy,

that which plants also

possess. Further development takes place if impregnation be at

length effected, T yap vm^vf/JLia yiWrru yofi/za, lav eV nvt Kaipat TO (ippev

In describing as a vTrr^ve/jLiov wov the primaeval Orphic egg that

Night and Chaos laid (Ar. Av. 694), the phrase very likely suggests
or embodies some special mystical significance, akin to which we have
the story in Horap. i. n of how the Vulture, as symbolizing the year,
is impregnated by the North Wind in the five r}p.epai C7ray6p.vat :

cf. Ael. ii. 46 ; Plut. Q. Rom. xciii, &c. On the XCVKOVOTOI KCU opvidiai

civffjLoi, the Etesian winds, or genetabilis aura Favoni, cf. Olympiod. in

Arist. Meteor, ii. 5. 382* 14 ; Plin. xi. 47, c. On fables of the similar

conception of mares in Lusitania cf. Varro, R. R. ii. 2
; Plin. xii. 42;

Verg. G. iii. 275 ;
Sil. It. iii. 381 ; Augustin. Civ. D. xxi. 5 (in Cappa-

docia) ;
of sheep, Ael. vii. 27 ;

of tigers, Opp. Cyn. iii. 355, &c., &c.
1 G. A. iii. 2. 753

a
17 ;

Plin. x. 75.
2 A. and W. stigmatize the remainder of this paragraph and the

next.
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20 The yolk and the white are diverse not only in colour

but also in properties.
1

Thus, the yolk congeals under the

influence of cold, whereas the white instead of congealing
is inclined rather to liquefy. Again, the white stiffens

under the influence of fire, whereas the yolk does not stiffen
;

25 but, unless it be burnt through and through, it remains soft,

and in point of fact is inclined to set or to harden more

from the boiling than from the roasting of the egg.
2 The

yolk and the white are separated by a membrane from one

another. The so-called hail-stones
,
or treadles, that are

found at the extremity
3 of the yellow in no way contribute

towards generation, as some erroneously suppose :

4
they

30 are two in number, one below and the other above. If

you take out of the shells a number of yolks and a number

56o
b of whites and pour them into a saucepan and boil them

slowly over a low fire, the yolks will gather into the centre

and the whites will set all round them. 5

Young hens are the first to lay, and they do so at the

5 beginning of spring and lay more eggs than the older hens, but

the eggs of the younger hens are comparatively small.&quot; As a

general rule, if hens get no brooding they pine and sicken. 7

After copulation hens shiver and shake themselves, and

often kick rubbish about all round them 8 and this, by the

way, they do sometimes after laying whereas pigeons trail

1 G. A. iii. 2. 753
a
34.

2

Doubtful, and at variance with G.A. I.e. irvpov^vov dc *i

o7TTti&amp;gt;iJ.i&amp;gt;ov
ov yivfTcii &amp;lt;TK\r]pbv

dia TO fivai Tt]V (f)vo~iv yca)8es OVTWS &o~TT(p

dpxf] is somewhat suspicious, inasmuch as there are two : qy. p
s. pdxd. Cf. infra, 3. 561

a 10.
4 A. andW. quote appositely from C. F. Wolff, Bildungd. Darni-

kanalS) Halle, 1812, p. 87 Da ich mich zuerst mit der Untersuchung
bebruteter Eier beschaftigte, suchte ich den Embryo im Hagel des Eies

(Chalazae), und noch jetzt hebe ich zum Andenken eine sehr sorgfaltige

Zeichnung von einer Chalaze auf, wovon ich die Rudimente des Embryo
gefunden zu haben glaubte. Nachher las ich mit Vergniigen im

Harvey, dass Fabricius in denselben Irrthum gerathen und sogar
darin geblieben ist.

5 G.A. iii. i. 752* 4.
6

Plin. /. c.

7 Cf. G.A. iii. I. 753
a

15 KU\ p; eVamfouo ai at 6f)\ciai t
orav

Biaridevrai ^etpot/, wo-jrep ei/os TWOS
aTfpi&amp;lt;r/co/u,?vcu

TWV avfM(f)vT(i)v (?

Theoph. fr. clxxv TroXXa 5f KOI XXa Trpurrerai roty rrXoyoif
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their rumps on the ground, and geese dive under the water. 1 10

Conception of the true egg and conformation of the wind-

egg take place rapidly with most birds
;
as for instance with

the hen-partridge when in heat.
2 The fact is that, when

she stands to windward and within scent of the male, she

conceives,
3 and becomes useless for decoy purposes : for, by 15

the way, the partridge appears to have a very acute sense

of smell.

The generation of the egg after copulation and the genera
tion of the chick from the subsequent hatching of the egg
are not brought about within equal periods for all birds,

but differ as to time according to the size of the parent-
birds. The egg of the common hen after copulation sets

and matures in ten days as a general rule; the egg of the 20

pigeon in a somewhat lesser period.
4

Pigeons have the

faculty of holding back the egg at the very moment of

parturition ;
if a hen pigeon be put about by any one, for

instance if it be disturbed on its nest, or have a feather

plucked out, or sustain any other annoyance or disturbance,

then even though she had made up her mind to lay she

can keep the egg back in abeyance.
A singular phenomenon is observed in pigeons with re- 25

gard to pairing : that is, they kiss one another just when the

male is on the point of mounting the female,
5 and without

this preliminary the male would decline to perform his

Ao yot/ arroftovvai oiov 6ia TL
f) opvis orav TfKfl TrfptppiTFTfi TU Kapffoi).

Plin. x. (41) 57 Villaribus gallinis et religio inest. Inhorrescunt
edito ovo, excutiuntque sese, et circumactae purificant, ac festuca aliqua
sese et ova lustrant . So Pint. Symp. vii. 7000, s. v. 7re/

Cf. also Dion, de Ai&amp;gt;ib. i. 26 Trpus CVTOKIHV Se avrats, rjv a)

Xl)f](Ttp,ov K rijs yrjs ro&amp;gt; oTo^cm Ktip(pos Aa/3eiv Ktii fTTiTiOtvai rols

The alleged phenomenon is merely one of the many remedies,

charms, or fascinationes^ the use of which is attributed to particular
animals.

1
Varro, R . K. iii. 10. 3.

2 H.A. v. 5. 54i
a 26; G.A. iii. I. 75i

a
i5; Ael. H.A. xvii. 15;

Anlig. dc Mirab. 81 (87) ;
Athen. ix. 390; Plin. x. 51.

3 This myth, probably Egyptian, is, like the similar one of the

vulture, referred to frequently by the Fathers, e, g. Isid. xii. 7 ; Orig.
vii: cf. note, p. 559

b
29.

4
Plin. x. 74.

5 G.A. iii. 6.756
b
23; Athen. ix. 394*; Ael. V. H. i. 15; Dion.

de Avid. i. 25 ;
Plin. x. 79 ; Ovid, Am, ii. 6. 56.
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function. 1 With the older males the preliminary kiss is

only given to begin with, and subsequently he mounts

without previously kissing ;

2 with younger males the pre

liminary is never omitted. Another singularity in these

30 birds is that the hens tread one another when a cock is

not forthcoming, after Jdssing one another just as takes

place in the normal pairing. Though they do not impreg-

56i
a nate one another they lay more eggs under these than

under ordinary circumstances
;
no chicks, however, result

therefrom, but all such eggs are wind-eggs.

3 Generation from the egg proceeds in an identical manner 3

5 with all birds, but the full periods from conception to birth

differ, as has been said. With the common hen after three

days and three nights there is the first indication of the

embryo ;
with larger birds the interval being longer, with

smaller birds shorter. Meanwhile the yolk comes into being,

10 rising towards the sharp end,
4 where the primal element of

the egg is situated, and where the egg gets hatched; and

1 For
f]

OVK (\v oxfvo-fiev, which we read, Schn. conj. f)
OVK

from Athen. and Ael. /.
6&quot;., ^17 yap dve\fo~6cu ras drjXfins ryv TWV

6fj.L\iav TOV
&amp;lt;pi\r)p.aTOS epijfJLOv. Dittm. reads

rj
ov&amp;lt; (aye^oi/rat, Sio

OI&amp;gt;K)&amp;gt;

av o\ev(Tifv 6 Trpfafivrepos.
2 The version in Dion, de Avib. is somewhat different :

fjLev OVK av Trpb rrjs TCOV ^fi\a)v fp,(3o\rjs ava(r\oiro fjii^cws al 6e veai

TToXXoKt? TTpOS T*)V O~VVOV(Tiai&amp;gt; KOI Sl^fl T(0)V 0tA^/ndrO)l/ Op^UXTLV. OUT tCXt

and translation accord fairly with Athenaeus s excerpt : 6 8e Trpeo-jSvTepos,
l [o Ap.], Ka\ Trpoavafiaivfi p.?) Kixras oi 8f

vfa&amp;gt;T(poi
aiel TOVTO noir)(TavTfs

3 This chapter is in great part open to suspicion. The parts which
I have bracketed as especially doubtful do not correspond precisely
with those which Dittmeyer has bracketed.

4 The fuller account in G. A. iii. 2. 752
a is in part fanciful. The

egg must not be spherical, but unsymmetrical in order that the part
wherein lies the apxv may be differentiated ;

the apx?) is at the point
of attachment of the egg to the parent, as of the seed to its pod, and
the broad end being found to issue first from the parent, and further,
the fact that in deformed eggs an irregular outgrowth like an imperfect
stalk is seen at the narrow end, determine the latter as the point of

origin of the egg, the seat of the upx^- That being so, the head of the

chicken, the nobler part, must ultimately be found here, and the egg
is laid, so to speak, feet first, conversely to the birth of the vivipara.
But this is a curious error, for it is easy to observe that in the ripened
egg the chick s head is at the broad end, and that there it breaks the

shell ;
in the early stages the embryo floats uppermost, and confronts

us at whatever point we open the egg.
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the heart appears, like a speck of blood, in the white of the

egg.
1 This point beats and moves as though endowed

with life, and from it two vein-ducts with blood in them

trend in a convoluted course [as the egg-substance goes on

growing, towards each of the two circumjacent integu

ments] ;

2 and a membrane carrying bloody fibres now 15

envelops the yolk,
3
leading off from the vein-ducts. A little

afterwards the body is differentiated, at first very small

and white. The head is clearly distinguished, and in it

the eyes, swollen out to a great extent. This condition

of the eyes lasts on for a good while, as it is only by 20

degrees that they diminish in size and collapse. At the

outset the under portion of the body appears insignificant

in comparison with the upper portion. Of the two ducts

that lead from the heart, the one proceeds towards the

circumjacent integument,
4 and the other, like a navel-string,

towards the yolk. The life-element of the chick is in the

white of the egg, and the nutriment comes through the 25

navel-string out of the yolk.
5

When the egg is now ten days old the chick and all its

parts are distinctly visible. The head is still larger than

the rest of its body, and the eyes larger than the head, but

still devoid of vision. The eyes, if removed about this

time, are found to be larger than beans, and black
;

if the 30

cuticle be peeled off them there is a white and cold liquid

inside, quite glittering in the sunlight, but there is no hard

substance whatsoever. Such is the condition of the head

1 Plin. x. 74.
2 Gaza tr. ad ambientem album liquorem . We have no textual

authority for this rendering, which is more correct in meaning than
the text, and which suggests the omission of the words bracketed.
What are afterwards described as the two integuments (allantois and
yolk-sac) are not yet differentiated on the third day.

3
I conjecture \eKi6ov in place of XCVKOV.

4 Dittm. unnecessarily supplies (xPlov) : cf- G.A. iii. 2. 753
b
3O.

6 This statement is contrary to the view of the Hippocratic school. Cf.

Hippocr. vii. 536 L. ytVcrai Se e/c TOV ^XoopoO TOV (pov TO opveov, Tpo(pi] de Kal

av^rjais fo~Tiv dnb TOV \CVKOV TOV ev TCO o&amp;gt;&amp;lt;o eovTos : so also Alcmaeon of

Croton, cit. G. A. iii. 2. 752
b
25. With the Aristotelian account cf. Clear-

chus ev TwTIepl Qi&v, ap. Suid. s.v. veoTros (emend. Bernhardy), woJ irapa-

np^7 vrrb TOV vp.fva TOV \GVKOV ev TOVTCI) yap TO anepua Kal OVK ev TU&amp;gt;

. veoTTW if^ffvo~driaav yap ol TTpcoroi rovro (frrjcravTfS) Kal ecrri TO u&amp;gt;

TOV (TTrfp/zarop. Cf. also G.A. iii. 2. 753
b lo ; Plin. x. 74,

R
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and eyes. At this time also the larger internal organs are

visible, as also the stomach and the arrangement of the

viscera ; and the veins that seem to proceed from the heart

5 are now close to the navel. From the navel there stretch

a pair of veins
;
one 1 towards the membrane that envelops

the yoke (and, by the way, the yolk is now liquid, or more

so than is normal), and the other 2 towards that membrane

which envelops collectively the membrane wherein the

chick lies, the membrane of the yolk, and the intervening

10 liquid. [For, as the chick grows, little by little one part of

the yolk goes upward, and another part downward, and the

white liquid is between them ; and the white of the egg is

underneath the lower part of the yolk, as it was at the

outset.] On the tenth day the white is at the extreme

outer surface, reduced in amount, glutinous, firm in sub-

is stance, and sallow in colour.

The disposition of the several constituent parts is as

follows. First and outermost comes the membrane of the

egg, not that of the shell, but :&amp;gt;&amp;gt; underneath it. Inside this

membrane 4
is a white liquid ;

then comes the chick, and

a membrane round about it,
5
separating it off so as to keep

the chick free from the liquid ;
next after the chick comes

20 the yolk, into which one of the two veins was described as

leading, the other one leading into the enveloping white

substance. [A membrane 4 with a liquid resembling serum

envelops the entire structure. Then comes another mem
brane 5

right round the embryo, as has been described,

separating it off against the liquid. Underneath this comes

the yolk, enveloped in another membrane (into which yolk

25 proceeds the navel-string that leads from the heart and the

big vein), so as to keep the embryo free of both liquids.]

About the twentieth day, if you open the egg and touch

the chick, it moves inside and chirps ;
and it is already

coming to be covered with down, when, after the twentieth

1 The vitelline vein and artery.
2 The allantoic vein and artery.
3 Pice, and Dittm., following Schneider, insert (o) : I think

needlessly.
4 The allantois.

c The amnion.
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day is past, the chick begins to break the shell.
1 The head

is situated over the right leg close to the flank, and the 30

wing is placed over the head
;
and about this time is plain

to be seen the membrane resembling an after-birth that

comes next after the outermost membrane of the shell,

into which membrane the one of the navel-strings was 562**

described as leading (and, by the way, the chick in its

entirety is now within it), and so also is the other mem
brane resembling an after-birth, namely that surrounding
the yolk, into which 2 the second navel-string was described

as leading ;
and both of them were described as being con

nected with the heart and the big vein. At this conjuncture 5

the navel-string that leads to the outer after-birth collapses

and becomes detached from the chick, and the membrane

that leads into the yolk is fastened on to the thin gut of the

creature, and by this time a considerable amount of the

yolk is inside the chick and a yellow sediment is in its

stomach. About this time it discharges residuum 3 in the 10

direction of the outer after-birth, and has residuum inside

its stomach ;
and the outer residuum is white [and there

comes a white substance inside].
4

By and by the yolk,

diminishing gradually in size, at length becomes entirely

used up and comprehended within the chick (so that, ten

days after hatching, if you cut open the chick, a small 15

remnant of the yolk is still left in connexion with the

gut),
5 but it is detached from the navel, and there is

nothing in the interval between, but it has been used up

entirely. During the period above referred to the chick

sleeps, wakes up, makes a move and looks up and chirps ;

and the heart and the navel together palpitate as though 20

the creature were respiring. So much as to generation

from the egg in the case of birds.6

1 Plin. /. c.

2
i. e. the yolk, unless we should read ov

y
in which case its ante

cedent would be vp.r]v.
3 The urates of the allantoic fluid.
*

Cf. Scalig. in loc. Hoc non caret mendi suspicione. Gaza vertit :

&quot; Excrementum etiam album eodem tempore pullus emittit, et in alvo

quiddam album consistit.&quot; Omisit igitur verba otiosa aut vitiosa.
5 G. A. iii. 2. 754

a n.
6 This is probably the chief passage referred to in G. A. iii. 2.

R 2
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Birds lay some eggs that are unfruitful, even eggs that

are the result of copulation, and no life comes from such

eggs by incubation
;

and this phenomenon is observed

especially with pigeons.
1 Twin eggs have two yolks. In some twin eggs a thin

25 partition of white intervenes to prevent the yolks mixing
with each other, but some twin eggs are unprovided with

such partition, and the yokes run into one another. There

are some hens that lay nothing but twin eggs,
2 and in

their case the phenomenon regarding the yolks has been

observed. For instance, a hen has been known to lay

3o eighteen eggs, and to hatch twins out of them all, except
those that were wind-eggs ;

the rest were fertile (though,

562
b
by the way, one of the twins is always bigger than the

other), but the eighteenth was abnormal or monstrous.3

Birds of the pigeon kind, such as the ring-dove and the 4

turtle-dove, lay two eggs at a time
;
that is to say. they

5 do so as a general rule, and they never lay more than three.

The pigeon, as has been said, lays at all seasons
;

the

ring-dove and the turtle-dove lay in the spring-time, and

they never lay more than twice in the same season. The
hen-bird lays the second pair of eggs when the first pair

happens to have been destroyed, for many of the hen-

pigeons destroy the first brood. The hen-pigeon, as has

been said, occasionally lays three eggs, but it never rears

10 more than two chicks, and sometimes rears only one; and

the odd one is always a wind -egg.
4

Very few birds propagate within their first year. All

birds, after once they have begun laying, keep on having

753^ 14 Si* axpifidas fj.ev ovi&amp;gt;&amp;gt;
ov rpoTrov e^oucri ravra rrpos a\\rj\n /car*

dp)(ds Tf rrjs ytveffttos Km (rvvtcrTafifvo&amp;gt;v T&V ^CO COP, eVt df Trepi re TWV

vpevo&amp;gt;v
Kfii 7Tp\ TWV op.(pd\o)V, eV TCOV ev rciis tCTTOpiais yfypap.fjLva:&amp;gt;v fift

1
Cf. G.A. iv. 4. 76g

b
30 et seq.

2 Plin. x. 74 Quaedam gallinae omnia gemina ova pariunt, et geminos
interdum excludunt, ut Corn. Celsus auctor est, alterum maiorem.

Aliqui negant omnino geminos excludi.
3 A. and W. CJ. ra 8e aSiopicrra (j. a&quot;vyK\VfJifva) Tcparoidr], for TO 8e

TfXfuratoi/ rep. : cf. G. A. iv. 4. 77 i
a
15.

4 G. A. iii. 2. 753* 30 (of hawks).
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eggs, though in the case of some birds it is difficult to

detect the fact from the minute size of the creature.

The pigeon, as a rule, lays a male and a female egg, and 15

generally lays the male egg first
;

after laying it allows

a day s interval to ensue and then lays the second egg.

The male takes its turn of sitting during the daytime ;

the female sits during the night. The first-laid egg is

hatched and brought to birth within twenty days ;
and the

mother bird pecks a hole in the egg the day before she 20

hatches it out. The two parent birds brood for some time

over the chicks in the way in which they brooded previously

over the eggs. In all connected with the rearing of the

young the female parent is more cross-tempered than the

male, as is the case with most animals after parturition.

The hens lay as many as ten times in the year ;

l occasional

instances have been known of their laying eleven times, and 25

in Egypt they actually lay twelve times. The pigeon, male

and female, couples within the year ;
in fact, it couples

when only six months old. Some assert that ring-doves

and turtle-doves pair and procreate when only three

months old, and instance their superabundant numbers by

way of proof of the assertion. The hen-pigeon carries her

eggs fourteen days ; for as many more days the parent 30

birds hatch the eggs ; by the end of another fourteen days
the chicks are so far capable of flight as to be overtaken

with difficulty. [The ring-dove, according to all accounts,

lives up to forty years.
2 The partridge lives over sixteen.]

3

[After one brood the pigeon is ready for another within

thirty days.]
4

5 The vulture 5 builds its nest on inaccessible cliffs
;

G for 5

which reason its nest and young are rarely seen. And
therefore Herodorus, father of Bryson the Sophist, declares

that vultures belong to some foreign country unknown to

us, stating as a proof of the assertion that no one has ever

1 Athen. ix. 394 ; Ael. V.H.\.i$; Plin. x. 74.
2 H.A. ix. 7. 6i3

a
17.

3
[ ]A. andW. 4

[ ] Dittm.
*&amp;gt; H. A. ix. ii. 6i4a 8; Antig. Mirab. 42; Plin. x. 7; Plut

Roniul. ix, Q. Roin. 286 A.
6

Cf. Aesch. SllppL 796 K^^as yvmas
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seen a vulture s nest, and also that vultures in great numbers

10 make a sudden appearance in the rear of armies. However,

difficult as it is to get a sight of it, a vulture s nest has been

seen. The vulture lays two eggs.

[Carnivorous birds in general are observed to lay but

once a year. The swallow is the only carnivorous bird

that builds a nest twice. 1 If you prick out the eyes
2 of

swallow chicks while they are yet young, the birds will get

15 well again and will see by and by.]
3

The eagle
4
lays three eggs and hatches two of them, as 6

it is said in the verses ascribed to Musaeus :

That lays three, hatches two, and cares for one.

This is the case in most instances, though occasionally
20 a brood of three has been observed. As the young ones

grow, the mother becomes wearied with feeding them and

extrudes one of the pair from the nest. At the same time

the bird is said to abstain from food,
5 to avoid harrying the

young of wild animals. That is to say, its wings blanch, and

25 for some days its talons get turned awry. It is in conse

quence about this time cross-tempered to its own young.
The phene is said to rear the young one that has been

expelled the nest. The eagle broods for about thirty days.
6

1 H.A.v. 13. 544
a 26.

2 H.A. ii. 17. 5o8
b

5 ; G.A. iv. 6. 774
b
31 ; Antig. Mirab. 72, 98 ;

Ael. xvii. 20.
3

[ ]
A. and W.

4 This portion of the book, and this chapter in particular, are inter

woven with Egyptian myth. The eagle or vulture was a symbol of

compassion : cf. Horap. ii. 99
&quot;

vdpoyrrov 7roraa/u,ei/oy TCI i8ia Teuva SC

uTTopiav /3ouXojLiej&amp;gt;oi cn/ju/)rai, lepa/ca eyKvp.nva o)ypa(fjovcriv (Kftvos yap
TIKTOJV rpta 6&amp;gt;u,

TO ev p.6vov fViXe-yerai KOL rpe(pei }
TII 8e nXXa $vo /cXa* TOVTO

$e rroiet, 8ia TO KMT* tKflvov TQV xpovov TOVS owxns nTro/SaXXeii ,
Km VT(v6(i&amp;gt;

fj.f]
bvvaadai TO. rpia fBpfffjr) rpe0eii/. A deeper allegorical meaning is

doubtless present, but the riddle is unsolved. Cf. also Horap. i. II,
Tzetz. Chil. xii. 439, where the eagle is a symbol of the year.

5
Reading (inaa-Tos : the reading is very dubious. Guil. tr. dicitur

in tempore eodem extra genus aquilae fieri, perhaps reading, with C a
.

firdfTosi cf. Gaza nam et degenerare ac hebescere aquila dicitur :

mrao-ros, which, according to Dittm. occurs in PD a
,
was suggested

by Sylburg from Plin. x. 4 quippe eo tempore ipsis cibum negavit
natura . Schneider prefers &quot;maypns, i.e. (iTvxns ncpl TCIS

&amp;lt;iypas (Hesych.)-
6

//. A. ix. 34. 6i9
b
25 : Plin. x. 4 ; Horap. ii. 99 ;

Ambros. Hexaem.
v. 1 8, &c.
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The hatching period is about the same for the larger

birds, such as the goose and the great bustard
;
for the

middle-sized birds it extends over about twenty days, as in

the case of the kite and the hawk. 1 The kite in general 30

lays two eggs, but occasionally rears three young ones.

The so-called aegolius at times rears four. It is not true

that, as some aver, the raven lays only two eggs ;

2
it lays a

larger number. It broods for about twenty days and then

extrudes its young.
3 Other birds perform the same opera

tion
;

at all events mother birds that lay several eggs often

extrude one of their young.
Birds of the eagle species are not alike in the treatment 5

of their young. The white-tailed eagle is cross, the black

eagle is affectionate in the feeding of the young; though,

by the way, all birds of prey, when their brood is rather

forward in being able to fly, beat and extrude them from

the nest.
4 The majority of birds other than birds of prey,

as has been said, also act in this manner, and after feeding 10

their young take no further care of them
;
but the crow is

an exception. This bird for a considerable time takes

charge of her young ; for, even when her young can fly, she

flies alongside of them and supplies them with food. 5

7 The cuckoo is said by some to be a hawk transformed,
6

because at the time of the cuckoo s coming, the hawk, 15

which it resembles,
7

is never seen
;
and indeed it is only

1 Plin. x. 74.
2 Here again an Egyptian reference. Horap. i. 8 Tov&quot;&pea /cat rfv

A&amp;lt;ppodiTT]v ypd(f)oi&amp;gt;Tfs }
dvo Kopwvas foypatyovcnv, OK ai/Spa Knt yvvcuKa

7rel TOVTO TO &amp;lt;woi&amp;gt; Suo (ua yevvq., d(f) a)i&amp;gt; cippev KCU $77X11 yevvacrQai fie?. This
is the av^vyia or Gotterpaar, Isis and Nephthys : cf. Brugsch, iv.

p. 1559, s.v. terau
; Lauth, Afanefho, p. 147, c.

3 H.A. ix. 31. 6i8b 10; Plin. x. 15.
4

Plin. x. 3.

Horap. ii. 97 av9pa&amp;gt;irov
del eV Kivrjaei KCU GV/JLCO didyovra Kal

/u.i)&amp;gt;
fv ro&amp;gt;

Tpffpeadai r)(rvxdovTa I3ov\6fj.fvot crrjfjiijvai, KopwvrjS veocrcrovs wypa&amp;lt;pov(nv

(ivrrj yap iTTTn/ji^vr] rpecfcfi TOVS VO&amp;lt;T&amp;lt;TOVS. Cf. Plin. x. 15.
6
While, as related here, a superficial resemblance does exist

between the cuckoo and the hawk, the fabled metamorphosis lies

deeper (cf. Aes. Fab. 198, ed. Halm, Plut. Arat. xxx, Tzetz. ad Lye.
395, &c.) ; it is connected with the confusion, based on similarity of

note, between the cuckoo and the hoopoe (*oiW&amp;gt;(j6n),
and the mystical

relation or metamorphosis of the latter with the hawk (KIPKO?), both
solar emblems. Cf. H.A. ix. 49 B. 633* n ;

Plin. x. n, c.
7
Reading oi ofioios eVny, PD a

.
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for a few days that you will see hawks about when the

cuckoo s note sounds early in the season. The cuckoo

appears only for a short time in summer, and in winter

disappears. The hawk has crooked talons, which the cuckoo

20 has not
;
neither with regard to the head does the cuckoo

resemble the hawk. In point of fact, both as regards the

head and the claws it more resembles the pigeon.
1 How

ever, in colour and in colour alone it does resemble the

hawk, only that the markings of the hawk are striped, and

of the cuckoo mottled. And, by the way, in size and flight

25 it resembles the smallest of the hawk tribe,
2 which bird dis

appears as a rule about the time of the appearance of the

cuckoo, though the two have been seen simultaneously.

The cuckoo has been seen to be preyed on by the hawk
;

and this never happens between birds of the same species.
3

They say no one has ever seen the young of the cuckoo.

30 The bird lays eggs, but does not build a nest.4 Sometimes

it lays its eggs in the nest of a smaller bird after first

devouring the eggs of this bird
;

it lays by preference in the
a nest of the ring-dove, after first devouring the eggs of the

pigeon. (It occasionally lays two, but usually one.) It lays

also in the nest of the hypolais,
5 and the hypolais hatches

and rears the brood. It is about this time that the bird

becomes fat and palatable. [The young of hawks also get

5 palatable and fat. One species builds a nest in the wilder

ness and on sheer and inaccessible cliffs.]
6

With most birds, as has been said of the pigeon, the 8

hatching is carried on by the male and the female in turns :

with some birds, however, the male only sits long enough to

1 In Chinese folklore both Pigeon and Cuckoo metamorphose with

the hawk: cf. Walters, Tr. R. As. Soc. (N. China Br.), 1867, p. 225.
2 The merlin, F. aesalon, a winter-migrant in Greece, Kriiper,

p. 1 60.
3 A. and W. bracket the foregoing part of the chapter.
4 H.A. ix. 29. 6i8 a

8; G. A. iii. I. 75o
a

15 ;
Arist. de Mirab. 3.

830
b II

; Antig. Mirab. 109; Theophr. C. PI. ii. 17. 9.

According to Kriiper (p. 184) the cuckoo in Greece lays oftenest

in the nest of Sylvia orphea^ and also in that of Saxicola rubicola and
atirita. As to $a\//- cf. infra, ix. 29, Antig. /. c., Ael. iii. 31, and my
GL of Gk. Birds, p. 146.

A disjointed statement, regarding not the cuckoo but a hawk.
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allow the female to provide herself with food. In the goose

tribe the female alone incubates, and after once sitting on 10

the eggs she continues brooding until they are hatched. 1

The nests of all marsh-birds are built in districts fenny

and well supplied with grass ; consequently, the mother-

bird while sitting quiet on her eggs can provide herself

with food without having to submit to absolute fasting.

With the crow also the female alone broods, and broods 15

throughout the whole period ;
the male bird supports the

female, bringing her food and feeding her. The female of

the ring-dove begins to brood in the afternoon and broods

through the entire night until breakfast-time of the follow

ing day ;
the male broods during the rest of the time. 2 20

Partridges build a nest in two compartments ;
the male

broods on the one and the female on the other.3 After

hatching, each of the parent birds rears its brood. But the

male, when he first takes his young out of the nest, treads

them.4

9 Peafowl 3 live for about twenty-five years, breed about *5

the third year, and at the same time take on their spangled

plumage. They hatch their eggs within thirty days or rather

more. The peahen lays but once a year, and lays twelve

eggs, or may be a slightly lesser number : she does not lay
all the eggs there and then one after the other, but at

intervals of two or three days. Such as lay for the first 30

time lay about eight eggs. The peahen lays wind-eggs.

They pair in the spring ;
and laying begins immediately

after pairing. The bird moults when the earliest trees are 564
b

shedding their leaves, and recovers its plumage when the

same trees are recovering their foliage.
6

People that rear

1 Cf. Horap. i. 53 (pi\oT(Ki&amp;gt;o)TaTov TO &&amp;gt;oi&amp;gt;

[77
2

Plin. x. 79.
3

Antig. Mirab. no.
4 This is one of the many fables of the salacity and unnatural lust

of the partridge. Cf. Horap. ii. 95 TraiSepao-Tiav /3ouAo/u,ei/ot 0-rjiJ.ijvai dvo

7Tp8iKas ((oypafpovo-iv, KT\. See also Gl. of Gk. Birds, p. 138. It is

impossible to accept A. and W. s conjecture of avdis for avrovs. Cf.

Antig. /. c. TOVS de rrepdiKas TTOUUT&U (rtjKovs ra&amp;gt;v a&amp;gt;5w KOI firopd&tv KOI

rpt&amp;lt;pfiv CKCirepovs Koi TOVS VfOTTOVS OTciv npwTOv f^ayayuxTiv,
avTovs*

5 Athen. ix. 379 ;
Ael. v. 32 ; Varro, /?. R. iii. 9; Plin. x. 79.

6
Plin. x. 22.
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peafowl put the eggs under the barn-door hen,
1

owing to

the fact that when the peahen is brooding over them the

5 peacock attacks her and tries to trample on them
; owing

to this circumstance some birds of wild varieties run away
from the males and lay their eggs and brood in solitude.

Only two eggs are put under a barn-door hen, for she could

not brood over and hatch a large number. They take

every precaution, by supplying her with food, to prevent
her going off the eggs and discontinuing the brooding.

10 With male birds about pairing time the testicles are

obviously larger than at other times, and this is conspicuously

the case with the more salacious birds, such as the barn

door cock and the cock partridge ;
the peculiarity is less

conspicuous in such birds as are intermittent in regard to

pairing.
2

So much for the conception and generation of birds. 10

15 It has been previously stated that fishes are not all

oviparous.
3 Fishes of the cartilaginous genus are viviparous ;

the rest are oviparous. And cartilaginous fishes are first

oviparous internally and subsequently viviparous ;

4
they

rear the embryos internally, the batrachus or fishing-frog

being an exception.
5

Fishes also, as was above stated, are provided with

wombs, and wombs of diverse kinds. The oviparous

1 Colum. viii. 1 1
;
Pallad. i. 28, &c. ; Plin. x. 79.

2

Probably corrupt. Cf. the explicit and accurate statement supra
iii. i. 5io

a
3; G. A. i. 4. 7i7

b
8. The MSS. are discrepant; with

Schn. and Pice, we lean to the Medicean, oi /JL(V /uaXXoi o^eim/tol *at

3 H.A. iii. 15. 5ii
a 6.

4 G. A. iii. 3. 754
a
23 ; Plin. ix. (24) 40; Ael. xiii. 5, &c.

5 The general statement explicitly made here and in G. A. iii. 3.

754
a
23 is erroneous, the skates, rays, and several sharks being ovi

parous. There is perhaps, however, a misunderstanding. The descrip
tion of the egg of the /3drp^o? 6 daXdmos, in Ael. xiii. 5, is not that of
our fishing-frog, Lophius piscatorius, whose eggs are minute, and float

agglutinated in a long chain
; they are very rarely seen. On the

contrary, Aelian s account is apparently a poor description of the

skate s egg; and again, in G. A. iii. 3. 754- 33, it is probably the

skate s egg that is referred to. The account in H.A. vi. 17. 57o
b
33

is again not true of the fishing-frog. In the whole matter it is im

possible to disentangle zoological error from confusion of nomen
clature, or from possible textual corruption of ftnros for
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genera have wombs bifurcate in shape and low down in 20

position ;
the cartilaginous genus have wombs shaped like

those of birds. 1 The womb, however, in the cartilaginous

fishes differs in this respect from the womb of birds, that

with some cartilaginous fishes the eggs do not settle close

to the diaphragm but middle-ways
2
along the backbone,

and as they grow they shift their position.

The egg with all fishes is not of two colours within but

is of even hue
;
and the colour is nearer to white than to 25

yellow, and that both when the young is inside it and

previously as well.

Development from the egg in fishes differs from that in

birds in this respect, that it does not exhibit that one of the

two navel-strings that ;&amp;gt;&amp;lt; leads off to the membrane that lies

close under the shell, while it does exhibit that one of the

two that in the case of birds leads off to the yolk.
4 In a

general way the rest of the development from the egg 30

onwards is identical in birds and fishes. That is to say,

development takes place at the upper part of the egg, and

the veins extend in like manner, at first from the heart
;

and at first the head, the eyes, and the upper parts are

largest ;
and as the creature grows the egg-substance

decreases and eventually disappears, and becomes absorbed

within the embryo, just as takes place with the yolk in

birds.

The navel-string is attached a little way below the aperture
of the belly.

5 When the creatures are young the navel-

string is long, but as they grow it diminishes in size
;
at length 5

it gets small and becomes incorporated, as was described in

the case of birds. The embryo and the egg are enveloped

by a common membrane, and just under this is another

membrane that envelops the embryo by itself; and in be

tween the two membranes is a liquid. The food inside 10

1
II. A. iii. i. 51 i

a 6; G.A. i. 11. 718^ 2, c.

I
Cf. 565*15.

&quot;

Reading o^aXov (rbv) reiWra, with Schn. and Pice., after G.A.
iii. 3. 754^ 5.

4 In other words, there is a yolk-sac, but no allantois.
5 As A. and \V. point out, the statement would be correct if we read

rfi yaa-rpi, i. e. attached to the belly, a little way below the mouth .

Dittm. cj. (fTTi) rrj$ yaarpos.
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the stomach of the little fishes resembles that inside the

stomach of young chicks, and is partly white and partly

yellow.

As regards the shape of the womb, the reader is referred

to my treatise on Anatomy. The womb, however, is

diverse in diverse fishes, as for instance in the sharks as

compared one with another or as compared with the skate.

That is to say, in some sharks the eggs adhere in the

15 middle of the womb l round about the backbone, as has

been stated, and this is the case with the dog-fish ;

2 as the

eggs grow they shift their place ;
and since the womb is

bifurcate and adheres to the midriff, as in the rest of similar

creatures, the eggs pass into one or other of the two com

partments. This womb and the womb of the other sharks

20 exhibit, as you go a little way off from the midriff, some

thing resembling white breasts,
3 which never make their

appearance unless there be conception.

Dog-fish and skate have a kind of egg-shell, in the which

is found an egg-like liquid. The shape of the egg-shell

resembles the tongue of a bagpipe,
4 and hair-like ducts are

25 attached to the shell. With the dog-fish which is called

by some the dappled shark
,

5 the young are born when

the shell-formation breaks in pieces and falls out
;
with the

ray. after it has laid the egg the shell-formation breaks up
and the young move out. 6 The spiny dog-fish has its eggs

1
i. e. between the horns of the womb .

2
&amp;lt;TKV\IOV. The smaller dog-fish, e.g. Scyllium canicnla, Mod. Gk.

aKv\i, &amp;lt;TKv\6\lsapn.
3 The oviducal glands ,

which secrete the egg-shell.
4 We translate bagpipe rather thanflute. The resemblance of such

an egg-case as that of Scyllium (especially after it has split at one end
for the escape of the young) to a *

split reed such as that of the bag
pipes is close and accurate. Theoph. H.P. iv. n describes clearly
how the cane is split and two pieces applied together to form the
reed . A. and W. miss the point when they say that the comparison

is with the stalk of the reed, and nicht sowohl auf die Figur als auf
die Masse und deren ausseres Aussehen zu beziehen .

5
vfftplas. Probably Scyllium sfellare, the spotted dog-fish ,

galto pardo in the Adriatic.
6 In both alike the embryo is developed after the egg is laid. In

the viviparous Mustelus (ya\eos 6 \dos) there is, however, a thin and
temporary egg-shell which breaks up at an early stage ;

and it may
be that vffipias refers to some species intermediate in character of

which we lack recent information.
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close to the midriff above the breast-like formations
;
when 30

the egg descends, as soon as it gets detached the young is

born. The mode of generation is the same in the case of

the fox-shark.

The so-called smooth shark has its eggs in betwixt the

wombs like the dog-fish ;
these eggs shift into each of

the two horns of the womb and descend, and the young

develop with the navel-string attached to the womb, so that, 5

as the egg-substance gets used up, the embryo is sustained

to all appearance just as in the case of quadrupeds.
1 The

navel-string is long and adheres to the under part of the

womb (each navel-string being attached as it were by
a sucker), and also to the centre of the embryo in the place

where the liver is situated. If the embryo be cut open }

even though it has the egg-substance no longer, the food

inside is egg-like in appearance. Each embryo, as in the 10

case of quadrupeds, is provided with a chorion and separate

membranes. When young the embryo has its head up

wards, but downwards when it gets strong and is completed
in form. Males are generated on the left-hand side of the

womb, and females on the right-hand side, and males and

females on the same side together.
2 If the embryo be cut 15

open, then, as with quadrupeds, such internal organs as it

is furnished with, as for instance the liver, are found to be

large and supplied with blood.

All cartilaginous fishes have at one and the same time

eggs above close to the midriff (some larger, some smaller),

in considerable numbers,
3 and also embryos lower down. 20

And this circumstance leads many to suppose that fishes of

this species pair and bear young every month, inasmuch as

they do not produce all their young at once, but now and

again and over a lengthened period. But such eggs as have

come down below within the womb are simultaneously

ripened and completed in growth.

1 See Job. Miiller s classic memoir, Ueber d. glatten Hai des

Aristoteles (Afitstelus laevis}, Abh. d. Berlin.
Akad.&amp;gt; 1840. Cf. Plut.

Soil. An. 982 A.
2

i. e. males are not restricted to the right nor females to the left

side, as Anaxagoras would have it, cf. G.A. iv. i. y63
b

34.
2 A. and W. del.
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Dog-fish in general can extrude and take in again their

25 young,
1 as can also the angel-fish and the electric ray and,

by the way, a large electric ray has been seen with about

eighty embryos inside it but the spiny dog-fish
2

is an

exception to the rule, being prevented by the spine of the

young fish from so doing. Of the flat cartilaginous fish,

the trygon and the ray cannot extrude and take in again

in consequence of the roughness of the tails of the young.

The batrachus 3 or fishing-frog also is unable to take in its

30 young owing to the size of the head and the prickles ; and,

by the way, as was previously remarked, it is the only one

of these fishes that is not viviparous.

566
a So much for the varieties of the cartilaginous species and

for their modes of generation from the egg.

At the breeding season the sperm-ducts of the male are II

filled with sperm, so much so that if they be squeezed the

sperm flows out spontaneously as a white fluid
;
the ducts

5 are bifurcate, and start from the midriff and the great vein.

About this period the sperm-ducts of the male are quite

distinct [from the womb of the female],
4 but at any other

than the actual breeding time 5
their distinctness is not

obvious to a non-expert. The fact is that in certain fishes

at certain times these organs are imperceptible, as was

stated regarding the testicles of birds. 6

10 Among other distinctions observed between the thoric

ducts and the womb-ducts is the circumstance that the

thoric ducts are attached to the loins, while the womb-
ducts move about freely and are attached by a thin mem
brane. The particulars regarding the thoric ducts may

1 A common belief; for many reff., classical and patristic, see

Bochart, Hieroz. pp. 1033-5 : maxima de nihilo nascitur historia.
2 Acanthias vulgaris, Mod. Gk. aKai/diW, It. spindlo, spinarolo,&.c.

The spine is in front of the dorsal fin.
3 Gaza tr. raia, i. e. /Suror : cf. note antea, p. 564

b 18.
4 The words npbs rrjv TWV BrfKeiwv vcrrepav disturb the sense, and

should probably be expunged. They are absent from Gaza s reading,

patent eo tempore etiam impends, scilicet incremento seminis et

turgentis fastu libidinis. Interdum enim ac nonnullis admodum
incerti redduntur. ut de testiculis avium. 5

Reading ^ aurr) 17 &pa $.
G

Cf. iii. i. 5o9
b
29, vi. 9. 564

b 10.



BOOK VI. II 566
a

be studied by a reference to the diagrams in my treatise

on Anatomy.

Cartilaginous fishes are capable of superfoetation, and 15

their period of gestation is six months at the longest. The
so-called starry dog-fish bears young the most frequently ;

in other words it bears twice a month. 1 The breeding-

season is in the month of Maemacterion. 2 The dog-fish as

a general rule bear twice in the year, with the exception of 20

the little dog-fish,
3 which bears only once a year. Some of

them bring forth in the springtime. The rhine, or angel-

fish, bears its first brood in the springtime, and its second

in the autumn, about the winter setting of the Pleiads
;

4

the second brood is the stronger of the two. The electric

ray brings forth in the late autumn.5

Cartilaginous fishes come out from the main seas and

deep waters towards the shore and there bring forth their

young, and they do so for the sake of warmth and by way 25

of protection for their young.
Observations would lead to the general rule that no one

variety of fish pairs with another variety. The angel-fish,

however, and the batus or skate appear to pair with one

another
;
for there is a fish called the rhinobatus, with the

head and front parts of the skate and the after parts of the

rhine or angel-fish, just as though it were made up of both 30

fishes together.

Sharks then and their congeners, as the fox-shark 7 and

the dog-fish, and the flat fishes, such as the electric ray, the

ray, the smooth skate, and the trygon, are first oviparous 566
b

1 H.A. v. 10. 543
a

17.
2
September-October.

3 Galeus cants and similar species.
4 About the end of December

;
cf. Ideler, i. p. 250.

5 Plin. ix. (51) 74.

puoftaros is probably the modern genus Rhinobatus^ the Squati-
noraia of Willughby and other older writers, including R. Cohtmnac,
and other species common in the Greek fish-markets, pivrj is probably
the angel-fish, Rhina squatina (Squatina laevis, Cuv.), which is itself

somewhat intermediate in appearance between a shark and a skate.

Cf. G. A. ii. 7. 746
b

5 ;
Plin. /. c.

7
Probably Alopecias snipes, which retains, among other names

that of volpe, renard, &c.
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and then viviparous in the way above mentioned, [as are

also the saw-fish and the ox-ray].
1

The dolphin, the whale, and all the rest of the Cetacea, 12

all, that is to say, that are provided with a blow-hole

instead of gills, are viviparous.
2 That is to say, no one of

all these fishes is ever seen to be supplied with eggs, but

5 directly with an embryo from whose differentiation comes

the fish, just as in the case of mankind and the viviparous

quadrupeds.
The dolphin bears one at a time generally, but occasion

ally two. 3 The whale bears one or at the most two, generally

two. The porpoise in this respect resembles the dolphin,

and, by the way, it is in form like a little dolphin, and is

10 found in the Euxine;
4

it differs, however, from the dolphin

as being less in size and broader in the back
;

its colour is

leaden-black. Many people are of opinion that the porpoise
is a variety of the dolphin.

All creatures that have a blow-hole respire and inspire,

for they are provided with lungs.
5 The dolphin has been

1 5 seen asleep with his nose above water, and when asleep he

snores. 6

The dolphin and the porpoise are provided with milk,

and suckle their young.
7

They also take their young,
when small, inside them. The young of the dolphin

grows rapidly, being full-grown at ten 8
years of age.

20 Its period of gestation is ten months. It brings forth its

young in summer, and never at any other season
; [and,

singularly enough, under the Dog-star it disappears for

about thirty days].
9 Its young accompany it for a con-

1 We have transferred these words, on Dittmeyer s suggestion, from
the following sentence. On fiovs cf. note to v. 5. 54o

b
17.

2 Plin. ix. 15.
3
Opp. Hal. i. 654.

4 H.A. viii. 13. 598
b

I.
B H.A. iv. 10. 537

b
I.

6

Perhaps an interpolation from iv. 10. 537* 31, A. and W.
7 Plin. ix. 7 ;

Ael. v. 4; Opp. Hal. i. 656.
8 A. and W. cj. &

, \.t.four.
9 In this and some similar statements I am strongly inclined to

look for an astronomical meaning ;
in other words, for a reference not

to the animal itself but to its stellar namesake. The constellation of

the Dolphin sets as the Dog-star rises, and therefore undergoes its
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siderable period ; and, in fact, the creature is remarkable

for the strength of its parental affection.1 It lives for many
years ;

some are known to have lived for more than

twenty-five, and some for thirty years ;
the fact is fisher- 25

men nick their tails sometimes and set them adrift again,

and by this expedient their ages are ascertained.

The seal is an amphibious animal : that is to say, it

cannot take in water, but breathes and sleeps and brings

forth on dry land 2
only close to the shore as being an

animal furnished with feet
;

it spends, however, the greater

part of its time in the sea and derives its food from it, so 30

that it must be classed in the category of marine animals.

It is viviparous by immediate conception and brings forth

its young alive, and exhibits an after-birth and all else

just like a ewe. It bears one or two at a time, and three at

the most. It has two teats, and suckles its young like

a quadruped. Like the human species it brings forth at

all seasons of the year, but especially at the time when the

earliest kids are forthcoming. It conducts its young ones,

when they are about twelve days old, over and over again 5

during the day down to the sea, accustoming them by slow

degrees to the water. 3
It slips down steep places instead

of walking, from the fact that it cannot steady itself by its

feet. It can contract and draw itself in, for it is fleshy and

soft and its bones are gristly.
4

Owing to the flabbiness of

its body it is difficult to kill a seal by a blow, unless you 10

strike it on the temple. It looks like a cow. The female

in regard to its genital organs resembles the female of the

ray ;

5
in all other respects it resembles the female of the

human species.

So much for the phenomena of generation and of parturi- 15

tion in animals that live in water and are viviparous either

internally or externally.

period of occultation (or conjunction with the Sun) about the season
when Sirius is rising at sunset, viz. in the beginning of the year.

1

Opp. Hal. i. 667 ;
Ael. v. 6.

2
Plin. ix. 15 ;

Ael. ix. 50.
3

Opp. Hal. i. 690; Ael. ix. 9.
1

Plin. xi. 87.
5

/3ari& is doubtless corrupt: A. and W. cj./3oi ; Dittm. /3uVd/o&amp;gt;.

AR. H.A, S



567
a IIISTORIA ANIMALIUM

Oviparous fishes have their womb bifurcate and placed 13

low down, as was said previously
1

and, by the way, all

scaly fish are oviparous, as the basse, the mullet, the grey
20 mullet, and the etelis,

2 and all the so-called white-fish,

and all the smooth or slippery fish except the eel 3 and

their roe is of a crumbling or granular substance. This

appearance
4

is due to the fact that the whole womb of

such fishes is full of eggs, so that in little fishes there

seem to be only a couple of eggs there
;

5
for in small fishes

the womb is indistinguishable, from its diminutive size and

thin contexture. The pairing of fishes has been discussed

25 previously.
6

Fishes for the most part are divided into males and

females, but one is puzzled to account for the erythrinus

and the channa,
7 for specimens of these species are never

caught except in a condition of pregnancy.
With such fish as pair, eggs are the result of copulation,

but such fish have them also without copulation ;

8 and this

30 is shown in the case of some river-fish, for the minnow
has eggs when quite small, almost, one may say, as soon

as it is born. These fishes shed 10 their eggs little by little,

and, as is stated, the males swallow the greater part of

them,
11 and some portion of them goes to waste in the

567** water
;
but such of the eggs as the female deposits on the

spawning beds are saved.32 If all the eggs were preserved,

1 H. A. iii. i. 5io
b
20, vi. 10. 564

b
19.

2
ereXts, an unknown fish. Synesius mentions eWeXcu in a list of

African fishes.
3 H.A. iv. II. 538* 3.
4 For TOVTO de (fraiveTai Schn. and Pice. cj. TOVTO d cv &amp;lt;mWcu, i. e.

This looks like one single egg [on each side] .

5
Cf. G.A. i. 8. 7l8

b II TOo~avTa io~xovo~iv &o~Tf SoKelv &amp;lt;abv eivai TIJV

vo~Tepav (KaTepav tv ye rols fj-iKpols l%6vdiois t
where we should probably

read ev MOV : cf. also II. A. iii. i. 5io
h

25.
fi

H.A.V.S.
7
Serranidae, vide iv. n. 538* 20; cf. G. A. iii. i. 75o

b
30, &c.

8 G.A. iii. 5. 756
a

17, &c.

tfogvos impossible a reconnaitre, Cuv. and Val. xiii. p. 368:
usually identified with the minnow.

10
arroppaivtiv TO K noXKfov oXiya ftidovai, Hesych. Cf. H.A. vi.

14. 568
a

13.
11 Cf. Herod, ii. 93.
12

I have translated the MS. reading, but should rather expert
some such reading as (is TOTTODV f7rLTr]d(iovs ry (KTIKTIV (cf. viii. 13. 59&

b



BOOK VI. 13 56?
b

each species would be infinite in number. The greater

number of these eggs so deposited are not productive, but

only those over which the male sheds the milt or sperm ;

for when the female has laid her eggs, the male follows

and sheds its sperm over them, and from all the eggs so 5

besprinkled young fishes proceed, while the rest are left

to their fate.
1

2 The same phenomenon is observed in the case of molluscs

also
;
for in the case of the cuttlefish or sepia, after the

female has deposited her eggs, the male besprinkles them.3

It is highly probable that a similar phenomenon takes

place in regard to molluscs in general, though up to the J

present time the phenomenon has been observed only in the

case of the cuttlefish.

Fishes deposit their eggs close in to shore, the goby
close to stones

; and, by the way, the spawn of the goby is

flat and crumbly. Fish in general so deposit their eggs ;

for the water close in to shore is warm and is better supplied

with food than the outer sea, and serves as a protection to

the spawn against the voracity of the larger fish. And it is 15

for this reason that in the Euxine most fishes spawn near

the mouth of the river Thermodon, because the locality is

sheltered, genial, and supplied with fresh water.

Oviparous fish as a rule spawn only once a year. The
little phycis or black goby is an exception, as it spawns
twice

;
the male of the black goby

4
differs from the female 20

as being blacker and having larger scales.

Fishes then in general produce their young by copulation,
and lay their eggs ;

but the pipe-fish, as some call it, when
the time of parturition arrives, bursts in two, and the eggs

4), and from some such text Gaza and Albertus translate. Dittm. cj.
(HKeiovs fKTiKTCiv, Pice, els ovs cv 7riWov(ri.

1 The meaning is doubtful, and the phrase probably does not mean
much. We should be reluctant to read in it the assertion that un
fertilized eggs sometimes do and sometimes do not develop, especially
in view of the foregoing sentence, of 568

b
8, and of parallel passages in

the G.A.; while on the other hand the Greek is somewhat strained by
the rendering above given, which, however, I take to express the idea
that was present to the author s mind.

2 A. and W. bracket 567* 8-22, Dittm. 12-22.
3
G.A.iii. 8. 758

a
15.

r, Gobius niger (Apostolides). Cf. Arist. ap. Athen. vii. 319*,

S 2
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escape out. 1 For the fish has a diaphysis or cloven growth

25 under the belly and abdomen (like the blind snakes),
2
and,

after it has spawned by the splitting of this diaphysis, the

sides of the split
3
grow together again.

Development from the egg takes place similarly with

fishes that are oviparous internally and with fishes that are

oviparous externally ;
that is to say, the embryo comes at

the upper end of the egg and is enveloped in a membrane,

30 and the eyes, large and spherical, are the first organs visible.

From this circumstance it is plain that the assertion is un

tenable which is made by some writers, to wit, that the

young of oviparous fishes are generated like the grubs of

worms
;
for the opposite phenomena are observed in the

case of these grubs, in that their lower extremities are the

larger at the outset, and that the eyes and the head appear
later on.4

568
a After the egg has been used up, the young fishes are like

tadpoles
5 in shape, and at first, without taking any nutri

ment, they grow by sustenance derived from the juice

oozing from the egg ; by and by, they are nourished up to

full growth by the river-waters.

When the Euxine is purged
c a substance called phycus

5 is carried into the Hellespont, and this substance is of a

pale yellow colour. Some writers aver that it is the flower

of the phycus, from which rouge is made
;

7
it comes at the

1 Cf. Cuvier. ad Plin. ix. 76 Syngnatho acui, L., et generaliter
omnibus syngnathis, post anum sub cauda fossa inest quam duplex
valva claudit mobilis, in qua ova ponunt dum pariunt. Mox patentibus

sponte valvis, erumpunt ova aut pisciculi. Unde creditum scisso

tantum ventre iis edi ova aut fetus. The fact was rediscovered by
Cavolini, and establishes the identity of fteXovrj, in this and similar

passages, with the pipe-fish, Syngnathus. H.A. vi. 17. 571* 3 ;
G. A.

iii. 3. 755* 32; Plin. ix. 76 (52).
2
Probably Pseudopus pallasi ;

cf. Ael. viii. 13 and Schneider s note.
8

Plin. ix. 76 a partu coalescit vulnus . Hence Schn. cj. here
TO rpavfjLa for raOra.

4 No such statement is made elsewhere where o-KcoA^? are described.

Cf. G.A. ii. 1.732-
5

yvpivoi, tadpoles, are not mentioned elsewhere by A., and the

whole passage is open to suspicion.
6 Schn. aptly quotes Plut. de ira cohib. 456 C. TI]V pev yap 6a\ao-o-av,

orav (KTapa\6(io~a rdis 7rv(vp.aai TO. fBpva KOL TO
&amp;lt;pi&amp;gt;KOS

dz a/SaXX^, KaBaipecrdnt

Xeyovcrw. Cf. also Arist. de Mundo 5. 397
a
33 17 7) Kadaipo/j.fvr) op^poit.

Reading, with PD a
,
livdos etVnt TOU (pvKOV, d&amp;lt;p

ov TO (fovxiov eivcii.

Bekk. ilvai TI (pvo-iKuv TO
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beginning of summer. Oysters and the small fish of these

localities feed on this substance, and some of the inhabitants

of these maritime districts say that the purple murex derives

its peculiar colour from it.
1

10

14 Marsh-fishes and river-fishes conceive at the age of five

months as a general rule, and deposit their spawn towards

the close of the year without exception.
2 And with these

fishes, like as with the marine fishes, the female does not

void all her eggs at one time, nor the male his sperm ;
but 15

they are at all times more or less provided, the female with

eggs, and the male with sperm. The carp spawns as the

seasons come round, five or six times, and follows in spawn

ing the rising of the greater constellations/1 The chalcis

spawns three times, and the other fishes once only in the

year. They all spawn in pools left by the overflowing of 20

rivers, and near to reedy places in marshes
;
as for instance

the phoxinus or minnow and the perch.

The glanis or sheat-fish
4 and the perch deposit their

spawn in one continuous string, like the frog ;
so con

tinuous, in fact, is the convoluted spawn of the perch that,

by reason of its smoothness, the fishermen in the marshes

can unwind it off the reeds like threads off a reel. The 25

larger individuals of the sheat-fish spawn in deep waters,

some in water of a fathom s depth, the smaller in shallower

water, generally close to the roots of the willow or of

some other tree, or close to reeds or to moss. At times

1 A. and W. bracket this paragraph ; it may be out of place, but it

is of no small interest and value. Phycus is mentioned as a sea-weed

yielding a rouge or purple dye, Theoph. H.P. iv. 7 ;
Plin. xiii. 25, &c.

2
Cf. viii. 15.

3
e.g. the Pleiads, Arcturus, and the Dog-star, Plin. xi. 14.

4 The common European Silurus glanis deposits its eggs in a hole,
and leaves them after fertilization without further care. But there is

another species in Greece, Parasilurus Aristotelis (Agassiz), and

Agassiz and Gill argue that we learn from Aristotle the habits of this

fish, habits which agree with those of its allies, the N. American cat-

fishes. This fish is still called yXdvos, y\dvidi, &c., and is common in

the Achelous, the Peneus, and elsewhere. Cf. L. Agassiz, Proc.
Am. Acad. of Arts and Sc. iii. pp. 325-34, 185 ;

Th. Gill, Washing
ton Unii*. Bull. v. pp. 5-13, 1907.

5 The roe of the perch consists of a concatenation of little eggs,
like poppy-seeds, enveloped in a gelatinous meshwork ; it has a

considerable resemblance to frog- spawn.
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30 these fishes intertwine with one another, a big with a little

one, and bring into juxtaposition the ducts which some

writers designate as navels at the point where they emit

568
b
the generative products and discharge the egg in the case

of the female and the milt in the case of the male.

Such eggs as are besprinkled with the milt grow, in a

day or thereabouts, whiter and larger, and in a little while

afterwards the fish s eyes become visible, for these organs in

5 all fishes, as for that matter in all other animals, are early

conspicuous and seem disproportionately big. But such

eggs as the milt fails to touch remain, as with marine

fishes, useless and infertile. From the fertile eggs, as the

little fish grow, a kind of sheath detaches itself; this is a

10 membrane that envelops the egg and the young fish. When
the milt has mingled with the eggs, the resulting product
becomes very sticky or viscous, and adheres to the roots

of trees or wherever it may have been laid. The male

keeps on guard at the principal spawning-place, and the

female after spawning goes away.
! 5 In the case of the sheat-fish the growth from the egg is

exceptionally slow, and, in consequence, the male has to keep
watch for forty or fifty days to prevent the spawn being
devoured by such little fishes as chance to come by.

1 Next
in point of slowness is the generation of the carp. As with

fishes in general, so even with these, the spawn thus protected

disappears and gets lost rapidly.
2

In the case of some of the smaller fishes 3 when they are

only three days old young fishes are generated. Eggs
20 touched by the male sperm take on increase both the same

day and also later. The egg of the sheat-fish is as big as a

vetch-seed
;
the egg of the carp and of the carp-species as

big as a millet-seed.

These fishes then spawn and generate in the way here

described. The chalcis,
4

however, spawns in deep water

1
Cf. ix. 37. 62 i

a
25.

2 The text and translation are alike doubtful. Uittm. tr. aeque
celeriter atque glani etiam cyprini exclusi diffugiunt .

3 Dittm. suggests the insertion of wwv after T&V d .

4 The MSS. have also yXau/a s-, which suggests a possible misreading
of y\avis. xaAKiV, spoken of in this chapter (cf. 568* 18) among the fresh-
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in dense shoals of fish
;

l and the so-called tilon 2
spawns 25

near to beaches in sheltered spots in shoals likewise.

The carp, the baleros, and fishes in general push eagerly
into the shallows for the purpose of spawning, and very
often thirteen or fourteen males are seen following a single

female. When the female deposits her spawn and departs, 30

the males follow on and shed the milt. The greater portion
of the spawn gets wasted

; because, owing to the fact that

the female moves about while spawning, the spawn scatters, 569*
or so much of it as is caught in the stream and does not

get entangled with some rubbish. For, with the exception
of the sheat-fish, no fish keeps on guard ; unless, by the way,
it be the carp, which is said to remain on guard,

3
if it so

happen that its spawn lies in a solid mass.

All male fishes are supplied with milt, excepting the 5

eel :

4 with the eel, the male is devoid of milt, and the

female of spawn. The mullet goes up from the sea to

marshes and rivers
;
the eels, on the contrary, make their

way down from the marshes and rivers to the sea.

J5 5 The great majority of fish, then, as has been stated, 10

proceed from eggs. However, there are some fish that

proceed from mud and sand, even of those kinds that

proceed also from pairing and the egg. This occurs

in ponds here and there, and especially in a pond
in the neighbourhood of Cnidos. This pond, it is said,

at one time ran dry about the rising of the Dog-star,
and the mud had all dried up ;

6 at the first fall of the 15

rains 7 there was a show of water in the pond, and

on the first appearance of the water shoals of tiny fish

were found in the pond. The fish in question was

water fish, is elsewhere referred to as marine. Cf, iv. 9. 535
b

18, viii.

20. 6o2b 28, ix. 37. 62 i
b

7.
1 Read (Wpoa KCI\ d-yeXom. For Kcii Dittm. CJ. (0$.

2 See note, viii. 20. 6o2b 26.
:! For TOVTOV Seal. cj. TOTC de. The meaning is far from clear.
4

Cf. infra, cap. 16; G.A. ii. 5. 74i
b

I.
5 B. St. Hilaire and Dittm. regard this chapter as spurious.

f
?/P &quot;&quot; A. and W. cj. e^panro, after Gaza

;
Dittm. e

Seal. tr. ne quis dicat latuisse in limi humore .

7 Dittm. cj. (oju/3fx&amp;gt;ts), Sylb. and Schn. (uSuaiy) ;
Pice. cj.

(CK Seipiov) yivo[j.fVQLs.
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a kind of mullet, one which does not proceed from normal

pairing, about the size of a small sprat and not one of these

fishes was provided with either spawn or milt. There

are found also in Asia Minor, in rivers not communicating
20 with the sea, little fishes like whitebait,

1

differing from the

small fry found near Cnidos but found under similar cir

cumstances. Some writers actually aver that mullet all

grow spontaneously.
2 In this assertion they are mistaken,

for the female of the fish is found provided with spawn,
and the male with milt. However, there is a species of

mullet that grows spontaneously out of mud and sand.

25 From the facts above enumerated it is quite proved that

certain fishes come spontaneously into existence, not being

derived from eggs or from copulation. Such fish as are

neither oviparous nor viviparous arise all from one of two

sources, from mud, or from sand and from decayed matter

that rises thence as a scum
;

for instance, the so-called

froth of the small fry
3 comes out of sandy ground. This

30 fry is incapable of growth and of propagating its kind
;

56g
b after living for a while it dies away and another creature

takes its place, and so, with short intervals excepted, it

may be said to last the whole year through. At all events,

it lasts from the autumn rising of Arcturus 4
up to the

spring-time. As a proof that these fish occasionally come

5 out of the ground we have the fact that in cold weather

they are not caught, and that they are caught in warm

weather, obviously coming up out of the ground to catch

the heat
; also, when the fishermen use dredges and the

ground is scraped up fairly often, the fishes appear in

larger numbers and of superior quality. All other small

fry are inferior in quality owing to rapidity of growth.
1

tyrjTos.
f Non est nomen piscis sed artis in genere piscium

coquendo ad epulas, Seal. Cf. Terent. Andr. ii. 2. 32 pisciculos
minutos ferre obolo in coenam seni

,
so translating Menander, TO

2 For Trdvras Pice. cj. ravr//,
;

in this fashion.
3

af^vT]. Young fry, especially those of the atherine or sand-smelt,
are still called nonnati in the Adriatic, nonnats at Marseilles (Faber).
The young atherines cling together in dense masses and in incredible

numbers ; they are sold chiefly to the poor, fried, baked in milk, or

preserved in oil. Cams ascribes the name nonnati to Gobiuspellucidus^

Narclo.
4 Middle of September.
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The fry are found in sheltered and marshy
l

districts, 10

when after a spell of fine weather the ground is getting

warmer, as. for instance, in the neighbourhood of Athens,

at Salamis and near the tomb of Themistocles and at

Marathon
;

for in these districts the froth is found. 2
It

appears, then, in such districts and during such weather,

and occasionally appears after a heavy fall of rain in the 15

froth that is thrown up by the falling rain, from which

circumstance the substance derives its specific name. :j

Foam is occasionally brought in on the surface of the sea

in fair weather. [And
4 in this, where it has formed on the

surface, the so-called froth collects, as grubs swarm in

manure
;
for which reason this fry is often brought in from 20

the open sea. The fish is at its best in quality and quantity
in moist warm weather.]
The ordinary fry is the normal issue of parent fishes :

the so-called gudgeon-fry of small insignificant gudgeon-like
fish that burrow under the ground. From the Phaleric fry

comes the membras,
5 from the membras the trichis, from 25

the trichis the trichias, and from one particular sort of fry,

to wit from that found in the harbour of Athens, comes

what is called the encrasicholus, or anchovy.
6 There is

another fry, derived from the maenis 7 and the mullet.

The unfertile fry is watery and keeps only a short time,

as has been stated, for at last only head and eyes are left. 3

However, the fishermen of late have hit upon a method of 57o
a

1 The reading aXeeivots, mild, warm, of D a and the Aldine, seems

preferable. For ri(wW A. and W. cj. eueiAoi?.
2 Diod. Perieg. ap. Plut. V. Tlicinist. c. xxxii

;
Paus. Attic, i. I.

3
i.e.

d&amp;lt;j)p6s,fr0t/t
OT: foam.

4 The text is manifestly spurious, and the rendering here given is

conjectural.
5

/ifju/3/juSes Canis. /3e/i/3pu$e?.
6 All of these seem to be clupeoid fishes, but are otherwise un

recognizable. In M. Gk. Bpiacra, &amp;lt;/jiWa
is applied to Sardinella

aurita, rpi^to? to the pilchard (Hoffman). eyKpaixo\os (or cyypav\is,
Ael. viii. 18) is probably the anchovy ;

Cuvier derives the name from
fv Kparl ^oAos-, in allusion to the method of gutting, by nipping off the

head, to which the liver, &c. remain attached.
7

fj.au-is Maena vulgaris and allied species, Mod. Gk. /Wi/oiAo,

/^eXXwi/u Erhard (qy. /ueWooAa), It. menola, mendola, &c. One of the

commonest and cheapest of Mediterranean fishes, a food of the poor ;

hence the Venetian byword numgia nicndolc : cf. Athen. vii. p. 313.
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transporting it to a distance, as when salted it keeps for

a considerable time.

Eels are not the issue of pairing, neither are they ovi- 16

parous ;
nor was an eel ever found supplied with either

milt or spawn, nor are they when cut open found to have

5 within them passages for spawn or for eggs. In point
of fact, this entire *

species of blooded animals proceeds
neither from pairing nor from the egg.

There can be no doubt that the case is so. For in some

standing pools, after the water has been drained off and

the mud has been dredged away, the eels appear again
10 after a fall of rain. In time of drought they do not appear

even in stagnant ponds, for the simple reason that their

existence and sustenance is derived from rain-water.

There is no doubt, then, that they proceed neither from

pairing nor from an egg. Some writers, however, are of

opinion that they generate their kind, because in some eels

little worms are found, from which they suppose that eels

15 are derived. 2 But this opinion is not founded on fact. Eels

are derived from the so-called earth s guts that grow

spontaneously in mud and in humid ground ;

3
in fact, eels

have at times been seen to emerge out of such earthworms,

and on other occasions have been rendered visible when the

earthworms were laid open by either scraping or cutting.

Such earthworms are found both in the sea and in rivers,

20 especially where there is decayed matter : in the sea in

places where sea-weed abounds, and in rivers and marshes

near to the edge ;
for it is near to the water s edge that

sun-heat has its chief power and produces putrefaction.

So much for the generation of the eel.

2 5 Fish do not all bring forth their young at the same 17

season nor all in like manner, neither is the period of

gestation for all of the same duration.

Before pairing the males and females gather together in

shoals
;

at the time for copulation and parturition they

1 For 6 Xoi&amp;gt; Schn. cj. p6vw.
2 H.A. v. n. 538

a
4.

8 For many reff. see Schneider ad loc., in Hist. litt. Pisduin,

PP. 3S, 323-
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pair off. With some fishes the time of gestation
l

is not

longer than thirty days, with others it is a lesser period ;

but with all it extends over a number of days divisible by 30

seven. The longest period of gestation is that of the

species which some call a marinns?

The sargue conceives during the month of Poseideon (or

December),
3 and carries its spawn for thirty days ;

and the 57
b

species of mullet named by some the chelon, and the

myxon,
4
go with spawn at the same period and over the

same length of time.

All fish suffer greatly during the period of gestation, and

are in consequence very apt to be thrown up on shore at

this time. In some cases they are driven frantic with pain 5

and throw themselves on land. At all events they are

throughout this time continually in motion until parturition

is over (this being especially true of the mullet), and after

parturition they are in repose. With many fish the time

for parturition terminates on the appearance of grubs
within the belly ;

5
for small living grubs get generated

there and eat up the spawn. 10

With shoal fishes parturition takes place in the spring,

and indeed, with most fishes, about the time of the spring

equinox ;

7 with others it is at different times, in summer
with some, and with others about the autumn equinox.
The first of shoal fishes to spawn is the atherine,

8 and it

spawns close to land
;
the last is the cephalus : and this is ] 5

inferred from the fact that the brood of the atherine

appears first of all and the brood of the cephalus last. The

1
tf.A.v.g.

2
fjuipivos, cf. pvpivos, H.A. viii. 19. 6o2 a

I
;
alike unknown.

3 H.A. v. ii. 543
b
14: cf. v. 9. 543

a
7,

b
8, vi. 2. 59i

b
19, where

apparently a different fish is referred to.
4

iLv^tov. Apparently another species of grey mullet. According to

Apostolides Mugil saliens is called fj.v^ivdpi at Missolonghi and at

Chalcis.
5 Athen. vii. 324

e
. Cf. Schn. H. Pise. p. 89.

t;

I read e eo-#i ei for e|e\ruW&amp;lt; 5
as suggested by A. and W. Cf. Arist.

. Athen. /. c.
[77 rpiyAr;] ro rpirov TCKOVOTI ayovos e oTi. yivtrat yap nva

vTfl v rr] vorepa, a TOV yovov TOV yivp.evov K
7 H.A. viii. 13. 598

a 28
;
Ael. ix. 46.

8 Atherina hepsetus. Mod. Gk. dfftpiva, dOepvos. A very common
fish, hence derivation on a0e/ji cra&amp;lt;,

Phavorinus.
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mullet also spawns early.
1 The saupe spawns usually at

the beginning of summer, but occasionally in the autumn.

The aulopias, which some call the anthias,&quot; spawns in the

;o summer. Next in order of spawning comes the chryso-

phrys
3 or gilthead. the basse,

4 the mormyrus,
5 and in

general such fish as are nicknamed runners .

6 Latest in

order of the shoal fish come the red mullet 7 and the

coracine
;
these spawn in autumn. The red mullet spawns

on mud, and consequently, as the mud continues cold for

a long while, spawns late in the year. The coracine carries

its spawn for a long time
; but, as it lives usually on rocky

ground, it goes to a distance and spawns in places abounding
25 in sea-weed, at a period later than the red mullet. The

maenis spawns about the winter solstice. Of the others,

such as are pelagic spawn for the most part in summer;
which fact is proved by their not being caught by fishermen

during this period.

Of ordinary fishes the most prolific is the sprat ;
of car-

30 tilaginous fishes, the fishing-frog. Specimens, however, of

the fishing-frog are rare from the facility with which the

young are destroyed, as the female lays her spawn all in

a lump close in to shore. 8 As a rule, cartilaginous fish are

less prolific than other fish owing to their being viviparous :

57*
a
and their young by reason of their size have a better

chance of escaping destruction.

The so-called needle-fish (or pipe-fish) is late in spawning.

and the greater portion of them are burst asunder by the

eggs before spawning ;
and the eggs are not so many in

number as large in size.
9 The young fish cluster round the

5 parent like so many young spiders, for the fish spawns on

1

H.A.v.C). 543
a

8, ii. 543
b

8.
2
According to Cuvier, Serranus anthias^ C.V. (Anthias sacer,

Bloch). The description in Ael. xiii. 17 is of a much larger fish, which

Cuvier takes to be Thynnits alalonga, the Albicore. According to

Dorio ap. Athen. vii. 282, the fish is identical with Ka\\i\dvs, K&amp;lt;I\-

Xtco^u/io? and e\o\//-, but cf. ibid. 282 e
.

3 H.A. v. 10. 543
b

3.
4 H.A. v. n. 543

b n.
5
Pagellus )norinirus, according to Cuvier, Mod. Gk. /zovp/uupioi/, c.

Cf. Athen. vii. 313; Plin. xxxii. u. Some MSS. have ooy^GAor ;

p6pfjLv\os, Opp. Hal, 5. loo.
6

i.e. migrants.
7 H.A. v. 9. 543

a
5.

8 Vide note, vi. 10. 564 lo.
- Vide note, 13. s6;

b 22.
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to herself; and, if any one touch the young, they swim

away. The atherine spawns by rubbing its belly against

the sand.

Tunny fish also burst asunder by reason of their fat.

They live for two years ;

* and the fishermen infer this age
from the circumstance that once when there was a failure of

the young tunny fish for a year there was a failure of the 10

full-grown tunny the next summer.2
They are of opinion

that the tunny is a fish a year older than the pelamyd.
The tunny and the mackerel 3

pair about the close of the

month of Elaphebolion,
4 and spawn about the commence

ment of the month of Hecatombaeon
;

5
they deposit their

spawn in a sort of bag.
6 The growth of the young tunny is

rapid. After the females have spawned in the Euxine, there 15

comes from the egg what some call scordylae, but what the

Byzantines nickname the auxids or growers ,
from their

growing to a considerable size in a few days ;
these fish go

out of the Pontus in autumn along with the young tunnies,

and enter Pontus in the spring as pelamyds. Fishes as a

rule take on growth with rapidity,
7 but this is peculiarly 20

the case with all species of fish found in the Pontus
;
the

growth, for instance, of the amia-tunny
8

is quite visible

from day to day.

To resume, we must bear in mind that the same fish in the

same localities have not the same season for pairing, for

conception, for parturition, or for favouring weather. The 25

coracine, for instance, in some places spawns about wheat-

harvest. The statements here given pretend only to give

the results of general observation.

The conger also spawns, but the fact is not equally

obvious in all localities, nor is the spawn plainly visible

owing to the fat of the fish
;
for the spawn is lanky in shape

as it is with serpents. However, if it be put on the fire it ?.

1

Plln. ix. 15.
2 Sostrat. ap. Athen. vii. 303.
8

&amp;lt;r*d/z/3pos&quot;
It. scombro, scurnm, &c., mackerel. See note on

KoXias, V. 9. 543
a 2.

4

February-March.
5
June-July.

6 H.A. v. ii. 543
b

13, and note. 7 Plin. ix. 19.
8 For TroXu we should perhaps read irdw. Cf. Schn. Hist. lift. Pise.

P- 345-
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shows its nature
;
for the fat evaporates and melts, while

the eggs dance about and explode with a crack. Further,

if you touch the substances and rub them with your fingers,

the fat feels smooth and the egg rough. Some congers are

57i
b
provided with fat but not with any spawn, others are un

provided with fat but have egg-spawn as here described.

We have, then, treated pretty fully of the animals 18

that fly in the air or swim in the water, and of such of

those that walk on dry land as are oviparous, to wit of their

5 pairing, conception, and the like phenomena ;
it now remains

to treat of the same phenomena in connexion with viviparous

land animals and with man.

The statements made in regard to the pairing of the sexes

apply partly to the particular kinds of animal and partly to

all in general. It is common to all animals to be most

excited by the desire of one sex for the other and by the

10 pleasure derived from copulation. The female is most

cross-tempered just after parturition, the male during the

time of pairing ;
for instance, stallions at this period bite

one another, throw their riders, and chase them. Wild

boars,
1

though usually enfeebled at this time as the result

of copulation, are now unusually fierce, and fight with one

15 another in an extraordinary way, clothing themselves with

defensive armour, or in other words deliberately thickening

their hide by rubbing against trees or by coating themselves

repeatedly all over with mud and then drying themselves

in the sun. They drive one another away from the swine

20 pastures, and fight with such fury that very often both com

batants succumb. The case is similar with bulls, rams, and

he-goats ; for, though at ordinary times they herd together,

at breeding time they hold aloof from and quarrel with one

another. The male camel also is cross-tempered at pairing

25 time if either a man or a camel comes near him
;
as for a

horse,
2 a camel is ready to fight him at any time. It is the

same with wild animals. The bear, the wolf, and the lion

1

Antig. H. Mir. 102 (no).
a Herod, i. 80; Xen. Cyr. vi. 2. 18, vii. i. 27 ;

Ael. iii. 7, xi. 36 ;

Plin. viii. 26.
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are all at this time ferocious towards such as come in their

way, but the males of these animals are less given to fight

with one another from the fact that they are at no time

gregarious. The she-bear is fierce after cubbing, and the 30

bitch after pupping.
Male elephants get savage about pairing time, and for

this reason it is stated that men who have charge of elephants

in India never allow the males to have intercourse with the

females
;

on the ground that the males go wild at this

time and turn topsy-turvy the dwellings of their keepers, 572**

lightly constructed as they are, and commit all kinds of

havoc. They also state that abundancy of food has a

tendency to tame the males.1

They further introduce other

elephants amongst the wild ones, and punish and break

them in by setting on the new-comers to chastise the

others.

Animals that pair frequently and not at a single specific 5

season, as for instance animals domesticated by man, such

as swine and dogs, are found to indulge in such freaks to a

lesser degree owing to the frequency of their sexual inter

course.

Of female animals the mare is the most sexually wanton,

and next in order comes the cow. In fact, the mare is said

to go a-horsing ;

2 and the term derived from the habits of 10

this one animal serves as a term of abuse applicable to such

females of the human species as are unbridled in the way of

sexual appetite. This is the common phenomenon as

observed in the sow when she is said to go a-boaring.
3 The

mare is said also about this time to get wind-impregnated
if not impregnated by the stallion,

4 and for this reason in

1

Cf. Ael. x. 10, xii. 14.
2 Ael. iv. ii

;
cf. also G.A. iv. 5. 773

b
25.

3
I have transposed this sentence, which in the MSS. and edd.

follows the next.
4 The fable of mares impregnated by the wind is widespread. Cf.

Varro, R. R. ii. i In Lusitania ad Oceanum in ea regione ubi est oppi-
clum Olysippo in monte sacro quaedam a vento concipiunt certo tempore
equae, ut hie gallinae quoque solent quarum ova virrfvefua appellant.
Sed ex his equis qui nati pulli non plus triennio vivunt. See also

Plin. viii. 67 ;
Solin. xxiii. 43 ;

Colum. vi. 27 ; August, de Civ. Dei,
xxi. 5 In Cappadocia vento equae concipiunt ,

&c. Cf. Justin,
xliv. 3 (ex Trogo) in Lusitanis iuxta fluvium Tagum, vento equas fetus
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Crete they never remove the stallion from the mares
;
for

when the mare gets into this condition she runs away from

15 all other horses. The mares under these circumstances

fly invariably either northwards or southwards, and never

towards either east or west. When this complaint is on

them they allow no one to approach, until either they are

exhausted with fatigue
* or have reached the sea. Under

either of these circumstances they discharge a certain sub-

20 stance called hippomanes ,
the title given to a growth on

a new-born foal
;

2
this resembles the sow-virus, and is in

great request amongst women who deal in drugs and potions.

About horsing time the mares huddle closer together, are

continually switching their tails, their neigh is abnormal in

25 sound, and from the sexual organ there flows a liquid

resembling genital sperm, but much thinner than the sperm
of the male. It is this substance that some call hippo-

manes, instead of the growth found on the foal
; they say it

is extremely difficult to get as it oozes out only in small

drops at a time. Mares also, when in heat, discharge

30 urine frequently, and frisk with one another. Such are the

phenomena connected with the horse.

Cows go a-bulling ;
and so completely are they under

the influence of the sexual excitement that the herdsmen

have no control over them and cannot catch hold of them

concipere multi auctores prodidere ; quae fab ulae ex equarum fecund hate
et gregum multitudine natae sunt

; qui tanti in Galloecia et Lusitania, ac

lam pernices visuntur ut non immerito vento ipso concepti videantur
;

Sil. Ital. iii. 381 (where the offspring are said to live for seven years).
We may trace the fable back to the story of //. xx. 223, the mares of

Krichthonius, TUOOV KOI Bope^? qpacraciTO /3oaKop.efucoy, \
ITTTTO) 5 el(rdp.vof

7rapeXe nTo Kvaro^aiVfl : with which cf. Verg. Georg. iii. 273. Claudian,
de rapt. Prose?-p, iii. 265, alludes to a similar myth respecting the

tiger. Cf. note on V7rr)vep.ia, supra ^ 3, 559
b
30.

1 Guil. has desiderium, reading nodov for TTOVOV.
2 Plin. viii. 66 Et sane equis amoris innasci veneficium, hippomanes

appellatum,
in fronte, caricae magnitudine, colore nigro ; quod statim

edito partu devorat feta, aut partum ad ubera non admittit . Cf.

Solin. xlv
|
Ael. xiv. 18 LTTTTOS orav TCCC/?? TOV ftpetfiovs eK7T((f)VKinav &amp;lt;rdpK&amp;lt;t

&amp;lt;&amp;gt;v TroXXj)^ aXXu oKiyr^v dTT^pTrjcrdai ol fj.ev Kara TOV uera)7rov (patriV, of

8e Kara TTJS 6(T(f)vos, aXXoi ye prjv Kara TOV cuSoiou, KrX. I cf. ibid. iii. 17.

Vergil mentions both kinds: Aen. iv. 515 Quaeritur et nascentis

equi de fronte revulsus, Et matri prereptus amor
; Georg. iii. 280

Hie demum hippomanes vero quod nomine dicunt Pastores lentum
clistillat ab inguine virus . Cf. Tibull. ii. 4. 58 Hippomanes cupidae
stillat ab inguine equae . Vide infra, viii. 24. 605

a 2.
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in the fields. Mares and kine alike, when in heat, indicate

the fact by the upraising of their genital organs, and by

continually voiding urine. Further, kine mount the bulls,

follow them about, and keep standing beside them. The

younger females both with horses and oxen are the first to 5

get in heat
;
and their sexual appetites are all the keener if

the weather be warm and their bodily condition be healthy.

Mares, when dipt of their coat, have the sexual feeling

checked, and assume a downcast drooping appearance.
1

The stallion recognizes by the scent the mares that form ID

his company, even though they have been together only a

few days before breeding time : if they get mixed up with

other mares,
2 the stallion bites and drives away the inter

lopers. He feeds apart, accompanied by his own troop of

mares. Each stallion has assigned to him about thirty

mares or even somewhat more
;
when a strange stallion

approaches, he huddles his mares into a close ring, runs 15

round them, then advances to the encounter of the new

comer ;
if one of the mares make a movement, he bites

her and drives her back. The bull in breeding time

begins to graze with the cows, and fights with other

bulls (having hitherto grazed with them), which is termed

by graziers herd-spurning V
J Often in Epirus a bull dis

appears for three months together. In a general way one 20

may state that of male 4 animals either none or few herd

with their respective females before breeding time
;

but

they keep separate after reaching maturity, and the two

sexes feed apart. Sows, when they are moved by sexual

desire, or are, as it is called, a-boaring, will attack even

human beings.

With bitches the same sexual condition is termed 25

getting into heat . The sexual organ rises at this time,

and there is a moisture about the parts. Mares drip with

a white liquid at this season.

Female animals are subject to menstrual discharges, but

1

Plin. viii. 66. Cf. Arist. ap. Ael. xi. 18. So also of the ass, Ael.
xii. 16: cf. Boch. Hieros. p. 120.

Reading K.O.V dvafuxdaaiv d\\f)\ats.
3 H-A. ix. 3. 6ii a

2.
4

appei/a, SO A. and W. for aypia S. a-yptwrfpu.
AK. ll.A. T
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30 never in such abundance as is the female of the human

species. With ewes and she-goats there are signs of men
struation in breeding time, just before the time for submit

ting to the male
;

after copulation also the signs are

manifest, and then cease for an interval until the period of

573
a
parturition arrives

;
the process then supervenes, and it is

by this supervention that the shepherd knows that such

and such an ewe is about to bring forth. After parturition

comes copious menstruation, not at first much tinged with

blood, but deeply dyed with it by and by. With the cow,

the she-ass, and the mare, the discharge is more copious

5 actually, owing to their greater bulk, but proportionally to

the greater bulk it is far less copious. The cow, for instance,

when in heat, exhibits a small discharge to the extent of

a quarter of a pint of liquid or a little less
;
and the time

when this discharge takes place is the best time for her to

be covered by the bull. Of all quadrupeds the mare is

the most easily delivered of its young, exhibits the least

10 amount of discharge after parturition, and emits the least

amount of blood
;
that is to say, of all animals in propor

tion to size. With kine and mares menstruation usually

manifests itself at intervals of two, four, and six months
;

l

but, unless one be constantly attending to and thoroughly

acquainted with such animals, it is difficult to verify the

circumstance, and the result is that many people are under

the belief that the process never takes place with these

animals at all.

15 With mules menstruation never takes place, but the urine

of the female is thicker than the urine of the male. As a

general rule the discharge from the bladder in the case of

quadrupeds is thicker than it is in the human species, and

this discharge with ewes and she-goats is thicker than with

rams and he-goats ;
but the urine of the jackass is thicker

20 than the urine of the she-ass, and the urine of the bull is

more pungent than the urine of the cow. After parturition

the urine of all quadrupeds becomes thicker, especially with

1 Gaza translates otherwise, Conceptus indicium maximum cum
menses ccssaverunt spatio temporis trimestri/ &c.

;
and Scaliger

similarly.
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such animals as exhibit comparatively slight discharges.

At breeding time the milk becomes purulent,
1 but after

parturition it becomes wholesome. During pregnancy ewes 25

and she-goats get fatter and eat more
;

as is also the case

with cows, and, indeed, with the females of all quadrupeds.

In general the sexual appetites of animals are keenest in

spring-time ;
the time of pairing, however, is not the same

for all, but is adapted so as to ensure the rearing of the

young at a convenient season. 3

Domesticated swine carry their young for four months,

and bring forth a litter of twenty at the utmost
; and, by

the way, if the litter be exceedingly numerous they cannot

rear all the young. As the sow grows old she continues to

bear, but grows indifferent to the boar
;
she conceives after

a single copulation, but they have to put the boar to her

repeatedly owing to her dropping after intercourse what is573
b

called the sow-virus.^ This incident befalls all sows, but

some of them discharge the genital sperm as well. During

conception any one of the litter that gets injured or dwarfed

is called an after-pig or scut :

y such injury may occur at 5

any part of the womb. After littering the mother offers

the foremost teat to the first-born. When the sow is in heat,

she must not at once be put to the boar, but only after she

lets her lugs drop, for otherwise she is apt to get into heat

again ;
if she be put to the boar when in full condition of

heat, one copulation, as has been said, is sufficient. It is as

well to supply the boar at the period of copulation with 10

barley, and the sow at the time of parturition with boiled

barley. Some swine give fine litters only at the beginning,
with others the litters improve as the mothers grow in age
and size. It is said that a sow, if she have one of her eyes
knocked out, is almost sure to die soon afterwards. 4 Swine 15

for the most part live for fifteen years, but some fall little

short of the twenty.
5

Ewes conceive after three or four copulations with the

1 The so-called colostrum
;
vide note, iii. 20. 522* i.

2
Plin. viii. 51.

3 H.A. vi. 24. 577
b
27 ;

G.A. ii. 8. 749
a

i, iv. 4. 77o
b

7, &c.
*
Antig. H. M. no; Plin. viii. 51.

5
[ ] A. and W. Cf. v. 14. 546* 26.

T 2
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ram. If rain falls after intercourse, the ram impregnates
the ewe again ;

l and it is the same with the she-goat. The
20 ewe bears usually two lambs, sometimes three or four.

Both ewe and she-goat carry their young for five months
;

consequently wherever a district is sunny and the animals

are used to comfort and well fed, they bear twice in the

year. The goat lives for eight years and the sheep
for ten, but in most cases not so long ;

the bell-wether,

25 however, lives to fifteen years. In every flock they
train one of the rams for bell-wether. 2 When he

is called on by name by the shepherd, he takes the

lead of the flock : and to this duty the creature is

trained from its earliest years. Sheep in Ethiopia live for

twelve or thirteen years, goats for ten or eleven.3 In the

30 case of the sheep and the goat the two sexes have inter

course all their lives long.

Twins with sheep and goats may be due to richness of

pasturage, or to the fact that either the ram or the he-goat is

a twin-begetter or that the ewe or the she-goat is a twin-

bearer.4 Of these animals some give birth to males and

others to females
;
and the difference in this respect depends

on the waters they drink and also on the sires. And if they
submit to the male when north winds are blowing, they

574
a are apt to bear males

;
if when south winds are blowing,

females. 5 Such as bear females may get to bear males, due

regard being paid to their looking northwards when put to

the male. Ewes accustomed to be put to the ram early
6

will refuse him if he attempt to mount them late. Lambs
5 are born white and black according as white or black veins

are under the ram s tongue ;
the lambs are white if the

veins are white, and black if the veins are black, and white

is doubtful : cf. Dittm. ad loc.
2

//. vii. 196.
3

Plin. viii. 75.
4 Theocr. Id. i. 25, &c. ; Varro, R. R. ii. 2. Cf. Lat. ambegna, in Lex.
6

Cf. Ael. vii. 27 ru ye fj.f]v TrpoftaTa. Kal fKflvo olbtv, on avTols 6 ftoppas
Kcii 6 VOTOS o~vp.fj.dxoVTat. npbs TO TIKTCLV, ou p.etov TU&amp;gt;V Kpt&v dvaftaivovrw
aura. otSe Kal TOUTO, on apa 6 /zev fBoppas dppevonoios (&TIV, 6 de VOTOS

6tj\vy6i&amp;gt;os
elvai 7re0vxe KT\. Also G. A. iv. 2. 766

b
29; Plin. viii. 62 (47) ;

Arist. ap. Colum. vii. 3. 12; Antig. H. M. m
; Didymus in Geopon.

xviii. 3, &c.
6

i. e. in the morning^ Gaza, Seal.
;
but in the season, Schn.
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and black if the veins are white and black
;
and red if the

veins are red. 1 The females that drink salted waters are

the first to take the male ; the water should be salted

before and after parturition, and again in the spring-time.
2 ro

With goats the shepherds appoint no bell-wether, as the

animal is not capable of repose but frisky and apt to

ramble. If at the appointed season the elders of the flock

are eager for intercourse, the shepherds say that it bodes

well for the flock
;

r&amp;gt;

if the younger ones, that the flock is

going to be bad. 15

20 Of dogs there are several breeds. Of these the Laconian

hound of either sex is fit for breeding purposes when eight

months old : at about the same age some dogs lift the leg

when voiding urine. The bitch conceives with one lining ;

this is clearly seen in the case where a dog contrives to line

a bitch by stealth, as they impregnate after mounting only
20

once. 4 The Laconian bitch carries her young the sixth

part of a year or sixty days : or more by one, two, or

three, or less by one
;

&quot;

the pups are blind for twelve days
after birth. After pupping, the bitch gets in heat again
in six months, but not before. Some bitches carry their

young for the fifth part of the year or for seventy-two

days ;
and their pups are blind for fourteen days. Other

bitches carry their young for a quarter of a year or for three

whole months; and the whelps of these are blind for

seventeen days.
6 The bitch appears to go in heat for the 30

same length of time. Menstruation continues for seven

days, and a swelling of the genital organ occurs simul

taneously ;
it is not during this period that the bitch is

disposed to submit to the dog, but in the seven days that

follow. The bitch as a rule goes in heat for fourteen days, 574
h

but occasionally for sixteen. The birth-discharge occurs

1 Cf. also Verg. G. iii. 387 ;
Plin. viii. (47) 72 ; Varro, R. R. ii. 2. 4 ;

Colum. vii. 3. I
; Pallad. viii. 4. 2

; Geopon. xviii. 6.
2

Cf. de Mirab. 150 ;
Plin. xxxi. 7.

3 A weather-prophecy, foreboding a hard or early winter, is the
commoner deduction; cf. infra, 575

b
20; Arat. 336; Ael. vii. 8

;

Theoph. de Sign. Temp. pp. 113, 124 (Wiminer); Geopon. i. 4. 2.
4

Plin. x. 83.
B

Cf. v. 14. 54S
b

8.

Plin. /. c.
; Pollux, Onomast. v. 52.
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simultaneously with the delivery of the whelps, and the

5 substance of it is thick and mucous. [The falling-off in

bulk on the part of the mother is not so great as might
have been inferred from the size of her frame.]

l The
bitch is usually supplied with milk five days before parturi

tion
;
some seven days previously, some four

;
and the

10 milk is serviceable immediately after birth. The Laconian

bitch is supplied with milk thirty days after lining. The
milk at first is thickish, but gets thinner by degrees ; with

the bitch the milk is thicker than with the female of any
other animal excepting the sow and the hare. When the

bitch arrives at full growth an indication is given of her

capacity for the male
;
that is to say, just as occurs in the

5 female of the human species, a swelling takes place in the

teats of the breasts, and the breasts take on gristle.
2 This

incident, however, it is difficult for any but an expert to

detect, as the part that gives the indication is inconsider

able. The preceding statements relate to the female, and

not one of them to the male. The male as a rule lifts his

20 leg to void urine when six months old
;
some at a later

period, when eight months old, some before they reach six

months. In a general way one may put it that they do so

when they are out of puppyhood.
3 The bitch squats down

when she voids urine
;

it is a rare exception that she lifts

25 the leg to do so. The bitch bears twelve pups at the most,

but usually five or six
; occasionally a bitch will bear one

only. The bitch of the Laconian breed generally bears

eight.
4 The two sexes have intercourse with each other

at all periods of life.
5 A very remarkable phenomenon is

observed in the case of the Laconian hound : in other

words, he is found to be more vigorous in commerce with

1 The rendering is conjectural. Schn. would read Kara TrAf/^o?, and
tr. purgationem de partu magis magisque tenuem et minus crassam,
non minus copiosam, reddi . Dittm. interprets ro n\r]6os rrjs Kadapa-fus.
I think that

?}
Kara TO crw^a is probably faulty : qy. r] Katfapms-, or r//9

2 Cf. Aet. Med. xiii. 36 orav Kara rfjv einfyopav rou

ou/xei ot of /iaoi rrapwvrai Kat dXytoo-i, Xeyerai xoi/Spiaa-ir, KrA.

Lit. when they begin to be strong ; i/a/ere, Plin. x. 5. 83 ;
for

some MSS. have oxcveiv.
4

Plin. x. 83.
5 But cf. H.A. v. 14. 546* 28.
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the female after being hard-worked than when allowed

to live idle.
1

The dog of the Laconian breed lives ten years, and the 30

bitch twelve. The bitch of other breeds usually lives for

fourteen or fifteen years, but some live to twenty ;
and for

this reason certain critics consider that Homer did well in

representing the dog of Ulysses as having died in his 575
a

twentieth year.
2 With the Laconian hound, owing to the

hardships to which the male is put, he is less long-lived

than the female
;
with other breeds the distinction as to

longevity is not very apparent, though as a general rule

the male is the longer-lived.

The dog sheds no teeth except the so-called canines
; 5

these a dog of either sex sheds when four months old. a As

they shed these only, many people are in doubt as to the

fact, and some people, owing to their shedding but two and

its being hard to hit upon the time when they do so, fancy
that the animal sheds no teeth at all

; others, after observing
the shedding of two, come to the conclusion that the

creature sheds the rest in due turn. Men discern the asre I0
o

of a dog by inspection of its teeth
;
with young dogs the

teeth are white and sharp pointed, with old dogs black

and blunted.4

21 The bull impregnates the cow at a single mount, and

mounts with such vigour as to weigh down the cow
;

if his

effort be unsuccessful, the cow must be allowed an interval

of twenty days before being again submitted.5 Bulls of 15

mature age decline to mount the same cow several times

on one day, except, by the way, at considerable intervals.

Young bulls by reason of their vigour are enabled to

mount the same cow several times in one day, and a good

many cows besides. The bull is the least salacious of

male animals. . . .

6 The victor among the bulls is the one 20

1 Plin. x. 83; Ael. iv. 40; Antig. H. M. 112. Plin. I.e. Propria in

eo genere maribus laboris alacritas
;

ubi Pintian. post laborem
salacitas .

2 Od. xvii. 326.
-

Plin. xi. 63.
4 Cf.H.A. ii. 2. 50i

b ii. 5 Plin. viii. 70.
&quot;

Here, apparently, is a lacuna. Dittm. would supply something
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that mounts the females
;
when he gets exhausted by his

amorous efforts, his beaten antagonist sets on him and very
often gets the better of the conflict. The bull and the cow

are about a year old when it is possible for them to have

commerce with chance of offspring: as a rule, however,

they are about twenty months old, but it is universally

allowed that they are capable in this respect at the age of

25 two years. The cow goes with calf for nine months, and

she calves in the tenth month
;
some maintain that they go

in calf for ten months, to the very day. A calf delivered

before the times here specified is an abortion and never

lives, however little premature its birth may have been, as its

hooves are weak and imperfect. The cow as a rule bears

30 but one calf, very seldom two
;
she submits to the bull and

bears as long as she lives.

Cows live for about fifteen years, and the bulls too, if

they have been castrated
;
but some live for twenty years

or even more, if their bodily constitutions be sound. The

575
b
herdsmen tame the castrated bulls, and give them an office

in the herd analogous to the office of the bell-wether in

a flock
;
and these bulls live to an exceptionally advanced

age, owing to their exemption
l from hardship and to their

browsing on pasture of good quality. The bull is in fullest

vigour when five years old, which leads the critics to com-

5 mend Homer for applying to the bull the epithets of five-

year-old ,
or of nine seasons

,
which epithets are alike in

meaning.
2 The ox sheds his teeth at the age of two years,

not all together but just as the horse sheds his.
3 When

the animal suffers from podagra it does not shed the hoof,

but is subject to a painful swelling in the feet. The milk

10 of the cow is serviceable after parturition, and before

parturition there is no milk at all.
4 The milk that first

presents itself becomes as hard as stone when it clots
;
this

result ensues unless it be previously diluted with water.

Oxen younger than a year old do not copulate unless

like op.o)s 8e /juixfTai (T(f)odpa rco dimTrdXo) 6 ftovs. A longer story, how
ever, may have been omitted ; cf. Ael. vi. i.

1

To(nt]} novfiv fjnj inserted here by Seal., Sylb., and others.
2

//. ii. 403, vii. 315 ;
Od. x. 19, xix. 420. Cf. Hesiod, Op. 2.

&quot;

Plin. xi. 64.
4 Plin. xi. 96.
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under circumstances of an unnatural and portentous kind :

instances have been recorded of copulation in both sexes

at the age of four 1 months. Kine in general begin to

submit to the male about the month of Thargelion or of 15

Scirophorion ;

2
some, however, are capable of conception

right on to the autumn. 3 When kine in large numbers

receive the bull and conceive, it is looked upon as prognostic
of rain and stormy weather. 4 Kine herd together like mares,

but in lesser degree.
20

22 In the case of horses, the stallion and the mare are first

fitted for breeding purposes when two years old. Instances,

however, of such early maturity are rare, and their young
are exceptionally small and weak

;
the ordinary age for

sexual maturity is three years, and from that age to

twenty the two sexes go on improving in the quality of 25

their offspring. The mare carries her foal for eleven

months, and casts it in the twelfth. It is not a fixed

number of days that the stallion takes to impregnate the

mare
;

it may be one, two, three, or more. An ass in

covering will impregnate more expeditiously than a stallion.

The act of intercourse with horses is not laborious as it is 30

with oxen. In both sexes the horse is the most salacious

of animals next after the human species.
7 The breeding

faculties of the younger horses may be stimulated beyond
their years if they be supplied with good feeding in

abundance. The mare as a rule bears only one foal
; ^6

a

occasionally she has two, but never more. A mare has

been known to cast two mules
;
but such a circumstance

was regarded as unnatural and portentous.

The horse then is first fitted for breeding purposes at the

age of two and a half years, but achieves full sexual

maturity when it has ceased to shed teeth, except it be

naturally infertile
;

it must be added, however, that some 5

1 Piccolos em. SeKa/^voi.
2
April to June.

a Plin. viii. 70; Varro, R. /?. ii. 5.
4

Reff. are frequent to a similar prognostic in the case of sheep and

goats: cf. note to 574
a

15.
5 H.A. v. 12. G.A. iv. 10. 777
7 G.A. iv. 5-773

b
29-
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horses have been known to impregnate the mare while the

teeth were in process of shedding.

The horse has forty teeth. It sheds its first set of four,

two from the upper jaw and two from the lower, when two

and a half years old. After a year s interval, it sheds

another set of four in like manner, and another set of four

10 after yet another year s interval ; after arriving at the age
of four years and six months it sheds no more. An
instance has occurred where a horse shed all his teeth at

once, and another instance of a horse shedding all his teeth

with his last set of four
;
but such instances are very rare. 1

15 It consequently happens that a horse when four and a half

years old is in excellent condition for breeding purposes.

The older horses, whether of the male or female, are the

more generatively productive. Horses will cover mares

from which they have been foaled and mares which

they have begotten ;

2
and, indeed, a troop of horses is

20 only considered perfect when such promiscuity of inter

course occurs. Scythians use pregnant mares for riding

when the embryo has turned rather soon in the womb, and

they assert that thereby the mothers have all the easier

delivery. Quadrupeds as a rule lie down for parturition,

and in consequence the young of them all come out of the

womb sideways. The mare, however, when the time for

25 parturition arrives, stands erect and in that posture casts its

foal.
3

The horse in general lives for eighteen or twenty years ;

some horses live for twenty-five or even thirty,
4 and if

a horse be treated with extreme care, it may last on to the

age of fifty years ;
a horse, however, when it reaches thirty

576
b
years is regarded as exceptionally old. The mare lives

usually for twenty-five years, though instances have

occurred of their attaining the age of forty.
5 The male is

less long-lived than the female by reason of the sexual

service he is called on to render
;
and horses that are

1
Varro, /?. /v. ii. 7. 2 : Colum. vi. 29 ; Geopon. xvi.

2 Cf. Ov. Met. x. 324.
3

Plin. viii. 66.
4 H.A. v. 14. 545

b
1 8.

r&amp;gt; Dittm. brackets the preceding sentence, which is in conflict with

545
b 18

;
cf. Plin. viii. 65.
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reared in a private stable live longer than such as are reared

in troops. The mare attains hei full length and height at

five years old, the stallion at six
;

in another six years the 5

animal reaches its full bulk, and goes on improving until it

is twenty years old. The female, then, reaches maturity
more rapidly than the male, but in the womb the case is

reversed, just as is observed in regard to the sexes of the

human species ;

l and the same phenomenon is observed in

the case of all animals that bear several young.
2

TO

The mare is said to suckle a mule-foal for six months,
but not to allow its approach for any longer on account of

the pain it is put to by the hard tugging
3 of the young; an

ordinary foal it allows to suck for a longer period.

Horse and mule are at their best after the shedding of

the teeth. After they have shed them all, it is not easy to

distinguish their age ;
hence they are said to carry their

mark before the shedding, but not after. However, even 15

after the shedding their age is pretty well recognized by
the aid of the canines

;
for in the case of horses much

ridden these teeth are worn away by attrition caused by
the insertion of the bit

;
in the case of horses not ridden

the teeth are large and detached, and in young horses they
are sharp and small. 4

The male of the horse will breed at all seasons and during 2o

its whole life
;

the mare can take the horse all its life long,

but is not thus 5
ready to pair at all seasons unless it be

held in check by a halter or some other compulsion be

brought to bear. There is no fixed time at which inter

course of the two sexes cannot take place ;
and accordingly

intercourse may chance to take place at a time that may

1 H.A. vii. 3. 583
b
23 ;

G. A. iv. 6. 77 5
a

9.
2

Cf. Asclep. ap. Plut. de Placit. v. 909 B. eVi peV ro&amp;gt;i&amp;gt; appewoj/, 5in

TO OfpfMoTdTa eiVnt, rr]v didpdpoMTiv yivfcrdaL imo fKrrjs Kal etVocrr?/?

TroAXas Se KOI eVSorepco. n\r]pova-6nL 8 eVro? rtjs TreiT^KOo-rf)? rols popicus.
ETTI Se rwv OrjXvKtov tv

difJ.r)V&amp;lt;a 8iap8pov(T0ai fv
TfTpafirjVfp 5e TcXftoiHrffat,

bin TO fvdelv TOV 6fpnov. (Dittmeyer reads oa-n
(/*?}) 7r\ei

&&amp;gt;.)

3 r6 ayav ancurQaC so A. and W. for TO cnrao-Bai of the vulgate, TO

i of Aa C a
.

4 The reading is dubious. For 7r/jpTr;/iVoy Seal. cj. a.

Camus, following PCa
,
OVK aTr^pTTjuevos, pas encore entierement sortie.

For /jiiKpos PCa have p.aKpos, Gaza procerior.
5

Reading o\&amp;lt;\
OVTMS 8e.
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25 render difficult the rearing of the future progeny. In a

stable in Opus there was a stallion that used to serve mares

when forty years old :

! his fore legs had to be lifted up
for the operation.

Mares first take the horse in the spring-time. After a

mare has foaled she does not get impregnated at once

again, but only after a considerable interval
;

in fact, the

foals will be all the better if the interval extend over four

or five years. It is, at all events, absolutely necessary to

577
a
allow an interval of one year, and for that period to let her

lie fallow.
2 A mare, then, breeds at intervals

;
a she-ass

breeds on and on without intermission. Of mares some are

absolutely sterile, others are capable of conception but in

capable of bringing the foal to full term
;

it is said to be

5 an indication of this condition in a mare, that her foal if

dissected is found to have other kidney-shaped substances

round about its kidneys, presenting the appearance of having
four kidneys/

5

After parturition the mare at once swallows the after-birth,

and bites off the growth,
4 called the

*

hippomanes ,

r&amp;gt; that is

found on the forehead of the foal. This growth is some-

TO what smaller than a dried fig ;
and in shape is broad and

round, and in colour black. If any bystander gets posses

sion of it
n before the mare, and the mare gets a smell of it,

she goes wild and frantic at the smell. 7 And it is for this

reason that venders of drugs and simples hold the substance

in high request and include it among their stores.

If an ass cover a mare after the mare has been covered by
a horse, the ass will destroy the previously formed embryo.

s

15 [Horse-trainers do not appoint a horse as leader to a

troop, as herdsmen appoint a bull as leader to a herd,

and for this reason that the horse is not steady but quick

tempered and skittish.]
9

1

Plin. viii. 66.
2
Varro, A\ A\ ii. 7. n.

3 On fourfold kidneys in the stag cf. Plin. xi. Si
;
Ael. xi. 40.

4
rot) TTtoXou is doubtless corrupt; qy. roD TrcoXtou, cf. H. A. viii. 24.

6o5
a 6. Cf. note on vi. 18. 572* 21 .

n MSS.
&amp;lt;/&amp;gt;0j?

or
o&amp;lt;/&amp;gt;0/y.

Guil. tr. decoxerit, i.e.
o/&quot;/ov/,

or (Dittm.i

7
Plin. I.e.

s G.A. ii. 8. 748
a
33.

y

[ ] A. and \V. : cf. 19. 574
a 10.
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23 The ass of both sexes is capable of breeding, and sheds

its first teeth at the age of two and a half years ;

l
it sheds

its second teeth within six months, its third within another

six months, and the fourth after the like interval. These 20

fourth teeth are termed the gnomons or age-indicators.

A she-ass has been known to conceive when a year old,

and the foal to be reared.2 After intercourse with the male

it will discharge the genital sperm unless it be hindered,

and for this reason it is usually beaten after such inter

course and chased about. 3 It casts its young in the twelfth

month. It usually bears but one foal, and that is its 25

natural number
; occasionally however it bears twins. 4 The

ass if it cover a mare destroys, as has been said, the embryo

previously begotten by the horse
; but, after the mare has

been covered by the ass, the horse supervening will not

spoil the embryo.
5 The she-ass has milk in the tenth

month of pregnancy. Seven days after casting a foal the

she-ass submits to the male, and is almost sure to conceive

if put to the male on this particular day ;
the same result, 3

however, is quite possible later on. The she-ass will refuse

to cast her foal with any one looking on or in the daylight, 57

and just before foaling she has to be led away into a dark

place. If the she-ass has had young before the shedding
of the index-teeth, she will bear all her life through ;

6 but if

not, then she will neither conceive nor bear for the rest of

her days. The ass lives for more than thirty years, and

the she-ass lives longer than the male. 5

When there is a cross between a horse and a she-ass or a

jackass and a mare, there is much greater chance of a mis

carriage than where the commerce is normal. The period
for gestation in the case of a cross depends on the male,

and is just what it would have been if the male had had

commerce with a female of his own kind. In regard to size, 10

looks, and vigour, the foal is more apt to resemble the

mother than the sire. If such hybrid connexions be con

tinued without intermittence, the female will soon go

1 H.A. v. 14. 545
b 20. -

Cf. 545
b 22.

3 C.A. ii. 8. 748
a 22. 4 Plin. viii. 68.

5 G.A. ii. 8. 748
a
33 ;

Plin. viii. 69.
6 G.A. ii. 8. 748

b
9 ;

Plin. viii. 69.
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sterile
;

l and for this reason trainers always allow of inter-

15 vals between breeding times. 2 A mare will not take the

ass, nor a she-ass the horse, unless the ass or she-ass shall

have been suckled by a mare
;
and for this reason trainers

put foals of the she-ass under mares, which foals are tech

nically spoken of as mare-suckled .

3 These asses, thus

reared, mount the mares in the open pastures, mastering
them by force as the stallions do.

A mule is fitted for commerce with the female after the 24
20 first shedding of its teeth, and at the age of seven will

impregnate effectually ;

4 and where connexion has taken

place with a mare, a hinny has been known to be produced.
After the seventh year it has no further intercourse with

the female. 5 A female mule has been known to be im

pregnated, but without the impregnation being followed up

by parturition.
6 In Syrophoenicia she-mules submit to the

mule and bear young ;

7 but the breed, though it resembles

J5 the ordinary one, is different and specific. The hinny or

stunted mule is foaled by a mare when she has gone sick

during gestation,
8 and corresponds to the dwarf in the

human species and to the after-pig or scut in swine
; and,

as is the case with dwarfs, the sexual organ of the hinny is

abnormally large.

The mule lives for a number of years. There are on record

cases of mules living to the age of eighty, as did one in

30 Athens at the time of the building of the temple ;
this mule

1 Colum. vi. 37. 10.
2 The translation is confirmed by Colum. /. c. Ouae cum ex asino

conceptum edidit, partum sequenti anno vacua nutrit : id enim utilius

est quam quod quidam faciunt, ut et foetam nihilominus adinisso equo
impleant .

3 Plin. viii. 69; Varro, A*. K. ii. 8
;
Colum. vi. 37. 8.

Cf. G.A. ii. 8. 747
li

24 TO TU&amp;gt;I&amp;gt; fjfjuovwv yevos 6 Xoi&amp;gt; fiyovov e tTTi. But

747
b
25 yevi u 6 (ipprjv eVrne rqs u&amp;gt;v {JLOVOS, ws (J)acriv aXX

17 drjXfin liyovw
6Xcos.

Seal, interprets these words of the ginnus, sed is rursus non
item coit.

6
Cf. Colum. vi. 37 for an account of mules bearing young in

Africa.
7 Vide infra, c. 36.
8 Schn. CJ. OTO.V voafjcrfl fv rfj itrrepa TO Kvr)fj.a . cf. G. A. ii. 7 74& 35-

Pice., similarly, orav 1/00-1707; TO o-v\\r](p6fv ev T;]
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on account of its age was let go free, but continued to

assist in dragging burdens, and would go side by side with

the other draught-beasts and stimulate them to their work
;

and in consequence a public decree was passed forbidding

any baker driving the creature away from his bread-tray.
1
578

a

The she-mule grows old more slowly than the mule. Some
assert that the she-mule menstruates by the act of voiding
her urine,

2 and that the mule owes the prematurity of his

decay to his habit of smelling at the urine. So much for

the modes of generation in connexion with these animals. 5

25 Breeders and trainers can distinguish between young and

old quadrupeds.
3

If, when drawn back from the jaw, the

skin at once goes back to its place, the animal is young ;
if

it remains long wrinkled up, the animal is old.

26 The camel carries its young for ten 4
months, and bears 10

but one at a time and never more; the young camel is

removed from the mother when a year old. The animal

lives for a long period, more than fifty years.
5

It bears in

spring-time,
1 and gives milk until the time of the next con

ception. Its flesh and milk are exceptionally palatable.
7

The milk is drunk mixed with water in the proportion of 15

either two to one or three to one.

27
The elephant of either sex is fitted for breeding before

reaching the age of twenty. The female carries her young,

according to some accounts, for two and a half years ;

according to others, for three years ;

8 and the discrepancy

in the assigned periods is due to the fact that there are 20

never human eyewitnesses to the commerce between the

sexes. ;j The female settles down on its rear to cast its

young, and obviously suffers greatly during the process.

1 Ael. iv. 49; Pint, de So/. Aniui, 970 A.; Plin. viii. 69; Hippiatr.
p. 4.

2 U.A. ii. 8. 748&quot;- 24.
3
Hippiatr. p. 55.

4

Supra, v. 14, SadcKo, which is correct.
:&amp;gt;

Cf. viii. 9. 596* 9.
6

Cf. v. 14. 546
b 2.

7
Plin. xi. 96, xxviii. 33 ;

Galen, vi. 486 K.
;
Diod. ii. 54.

8 But cf. v. 14. 546
b

1 1
;
G. A. iv. 10. 777

b
15 ;

tie ftlirab. 177. 847
b

5 ;

Ael. iv. 31 ;
Strabo xv. i. 43 ;

Plin. viii. 10.
9 H.A. v. 2. 540* 20

; Ael. viii. 17.
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The young one, immediately after birth, sucks the mother,

not with its trunk but with the mouth
;

l and can walk about

and see distinctly the moment it is born.

25 The wild sow submits to the boar at the beginning of 28

winter, and in the spring-time retreats for parturition to a

lair in some district inaccessible to intrusion, hemmed in

with sheer cliffs and chasms and overshadowed by trees.

The boar usually remains by the sow for thirty days. The

number of the litter and the period of gestation is the same

30 as in the case of the domesticated congener. The sound of

the grunt also is similar
; only that the sow grunts con

tinually, and the boar but seldom. Of the wild boars such

as are castrated grow to the largest size and become fiercest :

578
b
to which circumstance Homer alludes when he says :

He reared against him a wild castrated boar: it was

not like a food-devouring brute, but like a forest-clad

promontory.
-

Wild boars become castrated owing to an itch befalling

them in early life in the region of the testicles, and the

5 castration is superinduced by their rubbing themselves

against the trunks of trees.

The hind, as has been stated, submits to the stag as a 29
rule only under compulsion,

3 as she is unable to endure the

male often owing to the rigidity of the penis.
4

However,

they do occasionally submit to the stag as the ewe submits

10 to the ram
;
and when they are in heat the hinds avoid one

another. 5 The stag is not constant to one particular hind,

but after a while quits one and mates with others.
6 The

breeding time is after the rising of Arcturus, during the

months of Boedromion and Maimacterion. 7 The period of

gestation lasts for eight months. Conception comes on a

1 H. A. v. 14 ;
Ael. iv. 31.

2 This interpretation of xKovvr)v is highly dubious, and the quotation
is a travesty of//, ix. 539 and Od. ix. 190.

3 a3 H.A. v. 2. 54o
a

5.
1

Sta rr]v TOV alftoiov (rvvroviav, loc. Clt.
5 Plin. viii. 50

*
a conceptu separant se . Schn. suggests orav

6
Plin. x. 83.

7 That is, in October; cf. Plin. viii. 50.
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few days after intercourse ; and a number of hinds can be

impregnated by a single male. The hind, as a rule, bears 15

but one fawn, although instances have been known of her

casting two. Out of dread of wild beasts she casts her

young by the side of the high-road.
1 The young fawn

grows with rapidity. Menstruation occurs at no other time

with the hind
;

it takes place only after parturition, and

the substance is phlegm-like.
20

The hind leads the fawn to her lair
;
this is her place of

refuge, a cave with a single inlet, inside which she shelters

herself against attack. 2

Fabulous stories are told concerning the longevity of the

animal, but the stories have never been verified, and the

brevity of the period of gestation and the rapidity of growth 2 5

in the fawn would not lead one to attribute extreme longevity

to this creature.

In the mountain called Elaphoeis
3 or Deer Mountain,

which is in Arginussa in Asia Minor the place, by the way,
where Alcibiades was assassinated 4

all the hinds have the 5

ear split, so that, if they stray to a distance, they can be

recognized by this mark
;
and the embryo actually has the

mark while yet in the womb of the mother. 30

The hind has four teats like the cow. After the hinds

have become pregnant, the males all segregate one by one,

and in consequence of the violence of their sexual passions

they keep each one to himself, dig a hole in the ground, 579
a

and bellow from time to time
;

6 in all these particulars they
resemble the goat, and their foreheads from getting wetted

become black,
7 as is also the case with the goat. In this

1 H. A. ix. 5. 6ii a
15.

2 The rendering is doubtful. For euo#e Pice, suggests otSe, Dittm.

i(t. MSS. have fTnnBe^voLs and cmriOefifvovs.
3

Plin. viii. 83, xi. 50; Ael. vi. 13 irfpl yovv TOV EXXqo-Trorroi/ ean

qy. EXa^oeiy], KT\.
4 In Phrygia, Plut. V. Alcib. xxxix, C. Nepos, Alcib. x.
5

TO (fTpov) ovs, Scrm.
;

cf. Ael. /. c.
G

Qy. smell rank
, /3po&amp;gt;/uo9.

The word is not Attic.
7 The statement is unverified and the reading dubious. The under-

parts of the stag are known to grow darker in the breeding season, and
it is perhaps 7rpo&amp;lt;ro&amp;gt;7ra

rather than paiveo-Oai that is corrupt [qy. Troadia],

Plin., however, accepts the statement of the text, viii. 50 Tune rostra

eorum nigrescunt, donee aliqui abluant hnbres .
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way they pass the time until the rain falls, after which time

they turn to pasture. The animal acts in this way owing to

5 its sexual wantonness and also to its obesity ;
for in summer

time it becomes so exceptionally fat as to be unable to run :

in fact at this period they can be overtaken by the hunters

that pursue them on foot in the second or third run
; and,

by the way, in consequence of the heat of the weather and

their getting out of breath they always make for water in

their runs. 1 In the rutting season, the flesh of the deer is

10 unsavoury and rank, like the flesh of the he-goat. In winter

time the deer becomes thin and weak, but towards the

approach of the spring he is at his best for running. When
on the run the deer keeps pausing from time to time, and

waits until his pursuer draws upon him, whereupon he starts

15 off again. This habit appears due to some internal pain :

at all events, the gut is so slender and weak that, if you
strike the animal ever so softly, it is apt to break

asunder, though the hide of the animal remains sound and

uninjured.
2

Bears,
3 as has been previously stated, do not copulate 30

with the male mounting the back of the female, but with

the female lying down under the male. The she-bear goes
20 with young for thirty days.

4 She brings forth sometimes

one cub, sometimes two cubs, and at most five. Of all

animals the newly born cub of the she-bear is the smallest

in proportion to the size of the mother
;
that is to say, it is

larger than a mouse but smaller than a weasel, It is also

smooth and blind, and its legs and most of its organs are

as yet inarticulate. 5
Pairing takes place in the month of

25 Elaphebolion,
6 and parturition about the time for retiring

into winter quarters ;

7 about this time the bear and the

she-bear are at the fattest. After the she-bear has reared

1 Cf. Xen. Cyn. ix.
2 Plin. viii. 50 ; Opp. Cyn. iv. 439.

8 H.A.v. 2. 539
b

33-
4 Plin. viii. 54.
5 Cf. Ov.Afet. xv. 379; Plin. viii. 36; Ael. ii. 19 ; Horap. ii. 79, c.
6
February-March.

7
Dittm., after Petavius, reads Trotftrat roO p.r]vbs TOV (Uoaddeuivos /cai

(fia&amp;gt;\(vei p-expi TOV HTJVOS roO) EXa^r/^oXtwros- : or suggests alternatively,
after Plin. viii. 54? T v

(\fip.&amp;lt;*&amp;gt;vos d/^o/ueVou, KOI
&amp;lt;jf)coXeuei /-t.T.) *EXa&amp;lt;/&amp;gt;.
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her young, she comes out of her winter lair in the third

month, when it is already spring.
1 The female porcupine,

by the way, hibernates and goes with young the same

number of days as the she-bear, and in all respects as to

parturition resembles this animal. When a she-bear is with

young, it is a very hard task to catch her. 30

3 1 It has already been stated that the lion and lioness

copulate rearwards,
2 and that these animals are opisthuretic.

They do not copulate nor bring forth at all seasons indis

criminately, but once in the year only. The lioness brings

forth in the spring, generally two cubs at a time, and six at 579
b

the very most
;
but sometimes only one. The story about

the lioness discharging her womb in the act of parturition
3

is a pure fable, and was merely invented to account for the

scarcity of the animal
; for the animal is, as is well known, 5

a rare animal, and is not found in many countries. In fact,

in the whole of Europe it is only found in the strip between

the rivers Achelous and Nessus.4 The cubs of the lioness

when newly born are exceedingly small, and can scarcely

walk when two months old.
5 The Syrian lion bears cubs

five times : five cubs at the first litter, then four, then three, 10

then two, and lastly one
;
after this the lioness ceases to

bear for the rest of her days. The lioness has no mane,
but this appendage is peculiar to the lion. The lion sheds

only the four so-called canines,
7 two in the upper jaw and

two in the lower
;
and it sheds them when it is six months

old.

32 The hyena
8

in colour resembles the wolf,
9 but is more 15

1 Dittm. cj. Tpirq&amp;gt; MV\ OTTO rpoTTcoi/, cf. ix. 16. 6oob 2, i.e.
t
in spring,

three months after the winter solstice . Cf. however Ael. vi. 3

Xfip.a)vos fjLev aTTOTiKrei Kal (p(t)\evei reKovara, . . . ovd av Trplv rj TT\r]p(i)6r)vai

rpfls p)i/ar egaydyoL TTOT av TO. fipecpr) : hence Schneider would correct

egdyei for e/c^utVei or fKCpaivfrai, 579
a
30.

2 H.A. v. 2. 539
b

22, ii. i. 5oo
b

15.
3 Herod. Hi. 108

;
Ael. iv. 34.

4 H.A. viii. 28; cf. Xen. Cyn. xi
;

Herod, vii. 126; Pausan. vi. 5;
Plin. viii. 17 (16).

5 Plin. I.e.
;
Ael. iv. 34.

6 G. A. iii. I. 75o
a
32 ;

Plin. /. c.
; Opp. Cyn. iii. 56.

7 Plin. xi. 63.
8 Plin. viii. 44.

9 Guil. tr. quasi alba
, reading

U 2
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shaggy, and is furnished with a mane running all along the

spine. What is recounted concerning its genital organs, to

the effect that every hyena is furnished with the organ both of

the male and the female, is untrue. 1 The fact is that the sexual

organ of the male hyena resembles the same organ in the

wolf and in the dog ;
the part resembling the female genital

20 organ lies underneath the tail, and does to some extent

resemble the female organ, but it is unprovided with duct or

passage, and the passage for the residuum comes underneath

it. The female hyena has the part that resembles the

organ of the male, and, as in the case of the male, has it

underneath her tail, unprovided with duct or passage ;
and

25 after it the passage for the residuum, and underneath this

the true female genital organ. The female hyena has a

womb, like all other female animals of the same kind. It

is an exceedingly rare circumstance to meet with a female

hyena. At least a hunter said that out of eleven hyenas he

had caught, only one was a female.

?,o Hares copulate in a rearward posture, as has been 33

stated,
2 for the animal is opisthuretic. They breed and

bear at all seasons, superfoetate during pregnancy,
3 and

bear young every month. They do not give birth to

their young ones all together at one time, but bring them

58o
a
forth at intervals over as many days as the circumstances

of each case may require. The female is supplied with

milk before parturition ;
and after bearing submits imme

diately to the male, and is capable of conception while

suckling her young. The milk in consistency resembles

sow s milk. The young are born blind, as is the case with

5 the greater part of the fissipeds or toed animals.4

The fox mounts 5 the vixen in copulation, and the vixen 34
bears young like the she-bear

;

6 in fact, her young ones

1 G. A. iii. 6. 757* 2
;
Diod. xxxii

;
Ael. i. 25 ;

Ov. Met. xv. 409.
2 H.A. v. 2. 539

b
22, ii. I. 5oo

b
15.

?&amp;gt; G.A. iv. 5. 774
a
31 ;

Herod, iii. 108.
4 G.A. iv. 6. 774

b 10.
5
Vulgo dvafiaivovo-a ; Sylb. and Schn. di

6
Plin. x. 83.
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are even more inarticulately formed. Before parturition

she retires to sequestered places, so that it is a great rarity

for a vixen to be caught while pregnant. After parturition

she warms her young and gets them into shape by licking

them. 1 She bears four at most at a birth. 10

35 The wolf resembles the dog in regard to the time of

conception and parturition, the number of the litter, and

the blindness of the new-born young. The sexes couple

at one special period, and the female brings forth at the

beginning of the summer. There is an account given of the 15

parturition of the she-wolf that borders on the fabulous, to

the effect that she confines her lying-in to within twelve par

ticular days of the year.
2 And they give the reason for this

in the form of a myth, viz. that when they transported Leto

in so many days from the land of the Hyperboreans to the

island of Delos, she assumed the form of a she-wolf to escape

the anger of Here. Whether the account be correct or not 20

has not yet been verified
;

I give it merely as it is currently

told. There is no more of truth in the current statement

that the she-wolf bears once and only once in her lifetime.

The cat and the ichneumon bear as many young as

the dog, and live on the same food
; they live about six

years. The cubs of the panther are born blind like those

of the wolf, and the female bears four at the most at one 25

birth. The particulars of conception are the same for

the thos, or civet, as for the dog ;
the cubs of the animal

are born blind, and the female bears two, or three, or four

at a birth. It is long in the body and low in stature;
3

but notwithstanding the shortness of its legs it is excep- 3

tionally fleet of foot, owing to the suppleness of its frame

and its capacity for leaping.

36 There is found in Syria a so-called mule.4
It is not the 580*

1 The same is told of the she-bear, H. A. viii. 17 ;
Plin. x. 83.

2
Ael. iv. 4; Antig. Mirab. 61

;
Schol. Apoll. Rh. ii. 123.

3 Gaza has corpore longior et cauda porrectior, sed proceritate
brevior

,
and PDa have /ua*porepoy. Cf. Plin. viii. 52 thoes luporum

genus est procerius longitudine, ,
&c. The present description applies

much better to the civet or genet, with which A. and W. identify #&&amp;gt;?,

than to the jackal, with which it is more commonly identified.
4

Equits onager or allied species. Cf. If. A. i. 6. 491* 2, iv. 24.
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same as the cross between the horse and ass, but resembles

it just as a wild ass resembles the domesticated congener,

and derives its name from the resemblance. Like the wild

5 ass, this wild mule is remarkable for its speed. The
animals of this species interbreed with one another

;
and

a proof of this statement may be gathered from the fact

that a certain number of them were brought into Phrygia
in the time of Pharnaces, the father of Pharnabazus, and

the animal is there still. The number originally intro

duced was nine, and there are three there at the present

day.

10 The phenomena of generation in regard to the mouse 37
are the most astonishing both for the number of the young
and for the rapidity of recurrence in the births. On one

occasion a she-mouse in a state of pregnancy was shut up

by accident in a jar containing millet-seed, and after a

little while the lid of the jar was removed and upwards of

one hundred and twenty mice were found inside it.

15 The rate of propagation of field mice in country places,

and the destruction that they cause, are beyond all telling.

In many places their number is so incalculable that but

very little of the corn-crop is left to the farmer
;
and so

rapid is their mode of proceeding that sometimes a small

farmer will one day observe that it is time for reaping, and

on the following morning, when he takes his reapers afield,

20 he finds his entire crop devoured. 1 Their disappearance
is unaccountable: in a few days not a mouse will there be

to be seen. And yet in the time before these few days
men fail to keep down their numbers by fumigating

2 and

unearthing them, or by regularly hunting them and turning

in swine upon them
;

for pigs, by the way, turn up the

25 mouse-holes by rooting with their snouts. Foxes also hunt

577
b
23 ;

cf. also de Mirab. 70. 835
b

I
;

//. ii. 852 ; Herod, iii. 151, 153,
vii. 57 ;

Plin. viii. 69; Mago ap. Varro, R.R. ii. I
; Colum. vii. 37, c.

1

Plagues of field-mice or voles, Arvicola giintheri, still occur in

Thessaly, e.g. in 1866 and 1892: see Report on a Plague of Field-

Voles in Scotland, 1893 (Cd. 943). A similar occurrence is alluded to

in I Sam. v. 6, vi. ii.
2 Cf. Pallacl. i. 35. 10 talpas fugat impletis fumo nucis [qy. picis]

incensae cuniculis
;
see also Geopon. xiii. 7.
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them, and the wild ferrets in particular destroy them, but

they make no way against the prolific qualities of the animal

and the rapidity of its breeding. When they are super

abundant, nothing succeeds in thinning them down except
the rain

;
but after heavy rains they disappear rapidly.

In a certain district of Persia when a female mouse is 30

dissected the female embryos appear to be pregnant.
1 Some

people assert, and positively assert, that a female mouse by

licking salt 2 can become pregnant without the intervention 58i
a

of the male.

Mice in Egypt are covered with bristles like the hedge

hog.
3 There is also a different breed of mice that walk on

their two hind-legs; their front legs are small and their

hind-legs long;
4 the breed is exceedingly numerous.

There are many other breeds of mice than are here

referred to. 5

1 Plin. x. 85 ; Ael. xvii. 17 ; Antig. Mirab. 113 rq? 8e
nepo-t/&amp;lt;i)s

*v

,
ra fj.(3pva

Vides, lector, Aristotelem modestius locutum, qui ulov KVOVTO, et

addiderit, Beckmann in loc.
2 A. and W. cj. d\\ij\as \fix&amp;lt;o&amp;lt;nv:

but cf. Plin. x. 85 ;
Ael. ix. 3.

3 The African genus Acanthomys or spiny mice .

4
Dipus aegvptiacus, the jerboa ;

cf. Herod, iv. 192 ;
H.A. viii. 28

;

Theoph. ap. Ael. xv. 26; Arist. de Mirab. 27 ;
Plin. viii. 55, x. 85.

Herod. /. c\ /JLVWV de yevea rpia avrodi ecrri ol fj.ev diTrodfs KaXfovrat, ol

5e fryepifs . . . ol Se e ^ii/cfy. Pliny appears to confuse the two
species

(/. 6\), Aegyptiis muribus durus pilus sicut herinaceis : iidem bipedes
ambulant, ceu alpini quoque.
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10 afterward to old age, the course of nature, in so far as man
is specially concerned, is after the following manner. And,

by the way, the difference of male and female and of their

respective organs has been dealt with heretofore. 2 When
twice seven years old,

3 in the most of cases, the male

begins to engender seed
;
and at the same time hair

15 appears upon the pubes,
4 in like manner, so Alcmaeon of

Croton remarks, as plants first blossom and then seed.

About the same time, the voice begins to alter,
5
getting

harsher and more uneven, neither shrill as formerly nor

deep as afterward, nor yet of any even tone, but like an

20 instrument whose strings are frayed and out of tune ;
and

it is called, by way of by-word, the bleat of the billy-goat.
6

Now this breaking of the voice is the more apparent in

those who are making trial of their sexual powers ;
for in

those who are prone to lustfulness the voice turns into the

voice of a man, but not so in the continent. For if a lad

strive diligently to hinder his voice from breaking, as some
2 5 do of those who devote themselves to music, the voice lasts

1 This book is of doubtful authenticity. Nearly one half of its

contents may be closely paralleled with passages in the third and
fourth books of the de Gen.

;
and much also appears to be drawn

directly from the writings of the Hippocratic School. For the latter

parallels see Littre (viii, p. 4 seq.) ; Kiihlewein, Philologus^ xlii, p. 127 ;

Fr. Poschenrieder, Die naturw. Schr. des A. in ihrem Verh. zu den
Buchern der Hippocr.-Sammlung,

1

Bamberg, 1887, p. 33.
2 H.A.m. i.

,
3 H.A. vi. 17. 5?O

a
3 KVOVCTL Trdvres [01 lives ]

ev xpovois Staipou/ieVois
els rov TU&amp;gt;I&amp;gt; e

/3S&amp;lt;tyicida)i&amp;gt; dpi6fj,6v. Cf. Polit. vii. 1 6. 1335^ 33 tfvKtp TWV
rives elpijKCKTiv 01 fjierpovvres rols e/3So/Ltacrt rrjv f)\iKiav. Cf. the

fragment of Solon (Gnomici gr., 4, ed. Boissonade) on the ten weeks
of the life of man. Cf. also Hippocr. de Septeminadis^ viii, p. 634 L
Sic omnium mundi septinarium habent ordinem

,
&c.

4
PI. A. v. 14. 544

b
25; Censorin. d.d. nat. 14; G.A. i. 20. 728

b

27 fai/$et
rj rrjs tfftTjs rpi^uxns.

6 H. A. v. 14. 544
b
23 ; G. A. iv. 8. 776

b
15 ;

v. 7. 787
b

31.
G

hirquitallire^ Censorin. 14 ;
cf. Fest. ap. Paul. Diac., p. 101

(Miill.).
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a long while unbroken and may even persist with little

change. And the breasts swell and likewise the private

parts, altering in size and shape. (And by the way, at this

time of life those who try by friction to provoke emission

of seed 1 are apt to experience pain as well as voluptuous 30

sensations.) At the same age in the female, the breasts

swell and the so-called catamenia commence to flow
;
and s8i

b

this fluid resembles fresh blood. There is another discharge,

a white one, by the way, which occurs in girls even at

a very early age, more especially if their diet be largely of

a fluid nature ;
and this malady causes arrest of growth and

loss of flesh. 2 In the majority of cases the catamenia are 5

noticed by the time the breasts have grown to the height

of two fingers breadth. 3 In girls, too, about this time the

voice changes to a deeper note
;
for while in general the

woman s voice is higher than the man s, so also the voices

of girls are pitched in a higher key than the elder women s,

just as the boy s are higher than the men s
;
and the girls 10

voices are shriller than the boys ,
and a maid s flute is

tuned sharper than a lad s.
4

Girls of this age have much need of surveillance. For

then in particular they feel a natural impulse to make

usage of the sexual faculties that are developing in them
;

so that unless they guard against any further impulse beyond
that inevitable one which their bodily development of itself

supplies, even in the case of those who abstain altogether 15

from passionate indulgence, they contract habits which

are apt to continue into later life.
5 For girls who give way

to wantonness grow more and more wanton
;
and the same

is true of boys, unless they be safeguarded from one

temptation and another
;
for the passages become dilated

and set up a local flux or running,
6 and besides this the 20

recollection of pleasure associated with former indulgence
creates a longing for its repetition.

Some men are congenitally impotent owing to structural

defect
;
and in like manner women also may suffer from

1 Ar. Vesp. 739.
2 G.A. ii. 4. 738* 25.

3 G.A. i. 20. 728^ 31.
4 Athen. i76

f
.

5 PoliL vii. 16. 1334 26. Theophr. de Odore 50, de Sudore 19.
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congenital incapacity. Both men and women are liable to

constitutional change, growing healthier or more sickly, or

altering in the way of leanness, stoutness, and vigour; thus,

after puberty some lads who were thin before grow stout

and healthy, and the converse also happens ;
and the same

is equally true of girls. For when in boy or girl the body
30 is loaded with superfluous matter, then, when such super

fluities are got rid of in the spermatic or catamenial dis

charge, their bodies improve in health and condition owing

582
a
to the removal of what had acted as an impediment to

health and proper nutrition
;
but in such as are of opposite

habit their bodies become emaciated and out of health,

for then the spermatic discharge in the one case and the

catamenial flow in the other take place at the cost of

natural healthy conditions.

5 Furthermore, in the case of maidens the condition of

the breasts is diverse in different individuals, for they are

sometimes quite big and sometimes little
;
and as a general

rule their size depends on whether or no the body was

burthened in childhood with superfluous material. For

when the signs of womanhood are nigh but not come, the

10 more there be of moisture the more will it cause the breasts

to swell, even to the bursting point ;
and the result is that

the breasts remain during after-life of the bulk that they
then acquired. And among men, the breasts grow more

conspicuous and more like to those of women, both in

young men and old, when the individual temperament is

1 5 moist and sleek and the reverse of sinewy, and all the more

among the dark-complexioned than the fair.

At the outset and till the age of one and twenty the

spermatic discharge is devoid of fecundity ;

l afterwards it

becomes fertile, but young men and women produce under

sized and imperfect progeny, as is the case also with the

common run of animals. 2
Young women conceive readily,

20 but, having conceived, their labour in childbed is apt to be

difficult.

The frame fails of reaching its full development and

1 H.A.v. 14. 544
b

15.
2 Of the mare, H. A. vi. 22. ^7S

b 2 3-
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ages quickly in men of intemperate lusts and in women

who become mothers of many children
;
for it appears to

be the case that growth ceases when the woman has given

birth to three children. Women of a lascivious disposition ^5

grow more sedate and virtuous after they have borne

several children.

After the age of twenty-one women are fully ripe for

child-bearing, but men go on increasing in vigour. When
the spermatic fluid is of a thin consistency it is infertile

;

when granular it is fertile and likely to produce male 30

children, but when thin and unclotted it is apt to produce
female offspring. And it is about this time of life that in

men the beard makes its appearance.

2 The onset of the catamenia in women takes place towards

the end of the month
;

1 and on this account the wiseacres

assert that the moon is feminine, because the discharge in

women and the waning of the moon happen at one and the

same time, and after the wane and the discharge both one

and the other grow whole again. [In some women the

catamenia occur regularly but sparsely every month, and

more abundantly every third month.]
2 With those in

whom the ailment lasts but a little while, two days or 5

three, recovery is easy ;
but where the duration is longer,

the ailment is more troublesome. For women are ailing

during these days ;
and sometimes the discharge is sudden

and sometimes gradual, but in all cases alike there is bodily

distress until the attack be over. In many cases at the

commencement of the attack, when the discharge is about

to appear, there occur spasms and rumbling noises within 10

the womb until such time as the discharge manifests itself.

Under natural conditions it is after recovery from these

1 G.A. iv. 2. 76;
a

5, ii. 4. 738* 20, iv. 2. 767* I. Cf. Hippocr. de

Sept, P. i. p. 451 K, vii. p. 448 L cos e^wros T(J \&amp;gt; nyvos Idirjv 8vvafj.iv fi&amp;gt;

roun a&paw iv.

2 The MSS. are manifestly corrupt, and appear to mean that in

some women the ailment occurs every month, but in the majority only
every third month. The above conjectural rendering is based on
Plin. vii. 13 Et hoc tale tantumque omnibus tricenis diebus malum
in muliere exsistit, et trimestri spatio largius . But the sense may be,
as A. and W. suspect, that the ailment may last more days or fewer,
but usually three.
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symptoms that conception takes place in women,
1 and

women in whom the signs do not manifest themselves for

the most part remain childless. But the rule is not without

exception,
2 for some conceive in spite of the absence of

these symptoms ;
and these are cases in which a secretion

*5 accumulates, not in such a way as actually to issue fortlv

but in amount equal to the residuum left in the case of

child-bearing women
4 after the normal discharge has taken

place. And some conceive while the signs are on but not

afterwards, those namely in whom the womb closes up

immediately after the discharge. In some cases the menses

20 persist during pregnancy up to the very last ; but the

result in these cases is that the offspring are poor, and

either fail to survive or grow up weakly.
In many cases, owing to excessive desire, arising either

from youthful impetuosity or from lengthened abstinence,

prolapsion of the womb takes place and the catamenia

25 appear repeatedly, thrice 5 in the month, until conception

occurs; and then the womb withdraws upwards again to

its proper place. . . .
6

As we have remarked above, the discharge is wont to be

1

Hippocr. de Oct. P. i. p. 458 K, vii. p. 458 L TTJO-L yap
TWV yvvaiKwv avay&amp;lt;al6v

eVrif et yacrrpl hap,(3dv(iv p.Tct TO KaT

it) f)
XvfTis. Galen, de Uter. diss. ii. 902 K eVrt 8e OVTOS 6 xpvs [onornv

17 yvvr) av\\rj\lsfo-dai /ueAXfl] dpxopcvwv TO&amp;gt;I&amp;gt; fTnfJLrjviav ^ 7ravop.cva)v. Bekannt
ist der Rath, welchen auf Grund des Ausspruches von Hippocrates
Fernel dem Gemahl der Catharina von Medici ertheilt haben soil :

Venette, De la gen. de rhomme, p. 43. Auch Haller sagt, EL Phys.
viii. p. 23 Res est verissima

;
etiam mulierculis nota, quae ea periodo

coire male metuunt, quoties non est e re earum concipere . A. and W.,
in G.A. i. 19.

2 G.A. i. 19. 727* 18, ii. 4. 739
a

13.
3 Cf. A. s doctrine of conception by commixture of the seminal

fluid with the menstrual, G.A. ii. 4. Ibid. 739* 13 oa-ms 8e
p.r) yiverai

TLS Trpofvis ^ rS)V yvvaiKwv rj
TWV (i\\a&amp;gt;v

(0&amp;lt;t&amp;gt;v,

8ia TO p.f) evvTrapx^^

TrepiVrw/ia TTO\V ev rfj oTrofcpiVet rf) TOUIUT/;, roo-ovroV fVrt TO

o&ov TO VTro\fL7r6p,fvov Tots 0vpae Trpoicpfvois wois, o
crvvioTr)o~u&amp;gt;

/}
ToO appevos dvvap.is 17

v TW o~7repiJ.aTt TU&amp;gt; cnroKpivofjLevGO, KT\.
4

yovifjLois, A. and W., for y^iva^vais edd., yiyvo^tvcus Med.
5

Tpis is omitted by Schneider, stigmatized by Piccolos: cf. G.A.
iv. 5.774

a 28.
s The meaning of the next sentence is unknown. Gaza tr. *etsi

caetera bene se habet uterus
;

Guil. etsi aliquando accidat habens
;

Seal. licet non habeat intus foetum . K.O.V p) (Tvp.ftfj e^ouo-a, D a Aid.
;

KCLV (ru^/3r/, Bekk. ;
Kav iroTe ev o-vp.ftf), Schn. ;

Kav u vvp.Pf}, Cas.
;

K.CIV ToXXa

l*.tv ev
T) vvTepa e^ouaa, Reg. (rec. man.), Cam.; Kav wpp-vy e^., Pice. ; Kav

p.rj &amp;lt;Tvp.fj.vrj, cj. A. and W.
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more abundant in women than in the females of any other

animals. 1 In creatures that do not bring forth their young 30

alive nothing of the sort manifests itself, this particular

superfluity being converted into bodily substance
;
and by

the way, in such animals the females are sometimes larger

than the males
;

and moreover, the material is used up
sometimes for scutes and sometimes for scales, and some

times for the abundant covering of feathers, whereas in the

vivipara possessed of limbs it is turned into hair and into

bodily substance (for man alone among them is smooth- 5^3

skinned), and into urine, for this excretion is in the majority

of such animals thick and copious. Only in the case of

women is the superfluity turned into a discharge instead of

being utilized in these other ways.
There is something similar to be remarked of men : for

in proportion to his size man emits more seminal fluid than 5

any other animal 2
(for which reason man is the smoothest

of animals), especially such men as are of a moist habit and

not over corpulent, and fair men in greater degree than

dark. It is likewise with women
;
for in the stout, great

part of the excretion goes to nourish the body. In the act 10

of intercourse, women of a fair complexion discharge a

more plentiful secretion than the dark;
3 and furthermore,

a watery and pungent diet conduces to this phenomenon.

3 It is a sign of conception in women when the place is

dry immediately after intercourse.4 If the lips of the 15

orifice be smooth conception is difficult, for the matter slips

off; and if they be thick it is also difficult. But if on

digital examination the lips feel somewhat rough and

adherent, and if they be likewise thin, then the chances are

in favour of conception. Accordingly, if conception be

desired, we must bring the parts into such a condition as 20

we have just described
;
but if on the contrary we want to

1 H.A. iii. 19. 521% vi. 18. 572
b

;
G.A. i. 20. 728

b
.

2 G.A. i. 19. 717% 20. ;28
b

,
ii. 4. 738

b
.

3 G.A. i. 2O. 728* I eon yap TU&amp;gt;V vcrrepooi/ (KKpLats, Km rat?
/JL

rat? 8 ov. yiyvcTai p.ev rais \fVKoxpoois /cat 6rj\vKms us fVt TO 7roXi&amp;gt;

ov yivfTcii de rdls /ueAaiVat? Kcii
(lppeva&amp;gt;7rois,

4
Hippocr. de Morb. Mul., passim.
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avoid conception then we must bring about a contrary dis

position. Wherefore, since if the parts be smooth concep
tion is prevented, some anoint that part of the womb on

which the seed falls with oil of cedar, or with ointment of

lead or with frankincense, commingled with olive oil.
1 If

the seed remain within for seven days then it is certain

that conception has taken place;
2 for it is during that period

2 5 that what is known as effluxion takes place.

In most cases the menstrual discharge recurs for some

time after conception has taken place, its duration being

mostly thirty days in the case of a female and about forty

days in the case of a male child. After parturition also it

is common for the discharge to be withheld for an equal

30 number of days, but not in all cases with equal exactitude.

After conception, and when the above-mentioned days are

past, the discharge no longer takes its natural course but

finds its way to the breasts and turns to milk. The first

appearance of milk in the breasts is scant in quantity and

so to speak cobwebby or interspersed with little threads.

And when conception has taken place, there is apt to be

a sort of feeling in the region of the flanks, which in some
b cases quickly swell up a little, especially in thin persons,

and also in the groin.

In the case of male children the first movement usually

occurs on the right-hand side of the womb 3 and about the

fortieth day, but if the child be a female then on the left-

5 hand side and about the ninetieth day. However, we must

by no means assume this to be an accurate statement of

fact, for there are many exceptions, in which the movement

is manifested on the right-hand side though a female child

be coming, and on the left-hand side though the infant be

a male. And in short, these and all suchlike phenomena
are usually subject to differences that may be summed up
as differences of degree.

About this period the embryo begins to resolve into

1 Cf. Hippocr. de Sterilit. Mul. iii. p. 38 K, viii. p. 456 L
;
also

Aetii Sermon. 13, cit. Schneider, iii. p. 535.
2
Hippocr. de Sept. P. vii. p. 446 L, i. p. 451 K.

3
Hippocr. Aphor. v. 48 (iv. p. 550 L, iii. p. 745 K) ;

Plin, vii. 3.
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distinct parts, it having hitherto consisted of a fleshlike 10

substance without distinction of parts.

What is called effluxion is a destruction of the embryo
within the first week, while abortion occurs up to the

fortieth day ;
and the greater number of such embryos as

perish do so within the space of these forty days.
1

In the case of a male embryo aborted at the fortieth day,

if it be placed in cold water it holds together in a sort of

membrane, but if it be placed in any other fluid it dissolves 15

and disappears. If the membrane be pulled to bits the

embryo is revealed, as big as one of the large kind of ants
;

and all the limbs are plain to see, including the penis, and

the eyes also, which as in other animals are of great size.

But the female embryo, if it suffer abortion during the first 20

three months, is as a rule found to be undifferentiated
;

if

however it reach the fourth month it comes to be sub

divided and quickly attains further differentiation. In short,

while within the womb,
2 the female infant accomplishes

the whole development of its parts more slowly than the

male, and more frequently than the man-child takes ten 25

months to come to perfection.
3 But after birth, the females

pass more quickly than the males through youth and

maturity and age ; and this is especially true of those that

bear many children, as indeed I have already said.

4 When the womb has conceived the seed, straightway in

the majority of cases it closes up until seven months are 30

fulfilled
;
but in the eight month it opens, and the embryo,

if it be fertile, descends in the eighth month. 4 But such

embryos as are not fertile but are devoid of breath at eight
months old, their mothers do not bring into the world by
parturition at eight months,

5 neither does the embryo
descend within the womb at that period nor does the womb
open. And it is a sign that the embryo is not capable

1

Hipppcr. de Sept. P. i. pp. 447-8 K, vii. p. 442 L.
2
Reading with A. and W. fVo&amp;gt; for Tews-.

8
Plin. vii. 3.

4 Censorin. 7.
6 Note Piccolos emendation, aXX 1

ano7Tf7rviyiJ.fva oKTcfyi/yya ev

TOTTOtS 0V
K&amp;lt;pfpOV(TlV OKTa/UTJVal nf

yVVCUKfS.
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life if it be formed without the above-named circumstances

taking place.

After conception women are prone to a feeling of heavi

ness in all parts of their bodies,
1 and for instance they

experience a sensation of darkness in front of the eyes and

suffer also from headache. These symptoms appear sooner

5 or later, sometimes as early as the tenth day, according as

the patient be more or less burthened with superfluous

humours. Nausea also and sickness affect the most of

women, and especially such as those that we have just now

mentioned, after the menstrual discharge has ceased and

before it is yet turned in the direction of the breasts.

Moreover some women suffer most at the beginning of

10 their pregnancy and some at a later period when the

embryo has had time to grow ;
and in some women it is

a common occurrence to suffer from strangury towards the

end of their time. As a general rule women who are preg
nant of a male child escape comparatively easily and retain

a comparatively healthy look,
2 but it is otherwise with those

whose infant is a female
;

for these latter look as a rule

15 paler and suffer more pain, and in many cases they are

subject to swellings of the legs and eruptions on the body.
Nevertheless the rule is subject to exceptions.

Women in pregnancy are a prey to all sorts of longings

and to rapid changes of mood, and some folks call this

the ivy- sickness ;

3 and with the mothers of female

20 infants the longings are more acute, and they are less

contented when they have got what they desired.

In a certain few cases the patient feels unusually well

during pregnancy. The worst time of all is just when the

child s hair is beginning to grow.
In pregnant women their own natural hair is inclined to

grow thin and fall out, but on the other hand hair tends

25 to grow on parts of the body where it was not wont to be.

As a general rule, a man-child is more prone to movement

1
Plin. vii. 5.

2 Plin. ibid. ; Hippocr. Aphor. v. 42 (iii. p. 774 K, iv. p. 546 L).
3

Moschopulos quoniam edera (KITTO) o-u/uTrXeWat ael TOI?

in mulieribus r6 KITTIW esse putavit inconsiderate TO

ii Dalec. in Plin./. c.
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within its mother s womb than a female child, and it is

usually born sooner. And labour in the case of female

children is apt to be protracted and sluggish, while in the

case of male children it is acute and by a long way more

difficult. Women who have connexion with their husbands 30

shortly before childbirth are delivered all the more quickly.
1

Occasionally women seem to be in the pains of labour

though labour has not in fact commenced, what seemed like

the commencement of labour being really the result of the

foetus turning its head.

Now all other animals bring the time of pregnancy to an

end in a uniform way ;
in other words, one single term of

pregnancy is defined for each of them. 2 But in the case of 35

mankind alone of all animals the times are diverse ; for

pregnancy may be of seven months duration, or of eight

months or of nine, and still more commonly of ten [lunar]

months,
3 while some few women go even into the eleventh

month.4

Children that come into the world before seven months

can under no circumstances survive. 5 The seven-months

children are the earliest that are capable of life, and most

of them are weakly for which reason, by the way, it is

customary to swaddle them in wool, and many of them

are born with some of the orifices of the body imperforate, 5

for instance the ears or the nostrils.
6 But as they get bigger

they become more perfectly developed, and many of them

grow up.

In Egypt, and in some other places where the women are

fruitful and are wont to bear and bring forth many children

1

Apollon. Hist, fictit. ras eyKvovs r&v yvi aiK&v
TOt?

dl&amp;gt;dpd(Tll&amp;gt;
eVKOTT&S Kttl (IKaKOTraOrjTWS TlKTdV.

2 G.A. \v. 3. 772
b

;
Plin. vii. 4.

3
Sapient, vii. i, 2 In ventre matris figuratus sum caro, decem

mensium tempore ; Verg. Eel. iv. 61.
4 Aul. Cell. iii. 16 Quamvis Decemviri in legibus duodecim tabu-

larum, in decem mensibus gigni hominem non in undecimo scrip-
sissent, Divum Hadrianum decrevisse in undecimo quoque mense
partum edi posse ; Varro, ibi cit., Quod si quis undecimo mense,
KOT A/aio-TorA/?, natus sit etc.

5
Hippocr. de Came, i. p. 442 L, viii. p. 612 L c

Cf. J0 Sept. P. \. p. 447 K, vii. p. 442 L
;

tie Oct. P.
i. p. 455 K, vii. p. 452 L; Galen. H. Phil. xix. 332 K; Rose, Arist.

fr. p. 219.
6 G.A. iv. 6. 774

b
.
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without difficulty, and where the children when born are

capable of living
l even if they be born subject to deformity,

10 in these places the eight-months children live and are

brought up, but in Greece it is only a few of them that

survive while most perish.
2 And this being the general

experience, when such a child does happen to survive the

mother is apt to think that it was not an eight-months
child after all, but that she had conceived at an earlier

period without being aware of it.

15 Women suffer most pain about the fourth and the eighth

months, and if the foetus perishes in the fourth or in the

eighth month the mother also succumbs as a general rule
;

so that not only do the eight-months children not live, but

when they die their mothers are in great danger of their

own lives. In like manner children that are apparently

20 born at a later term than eleven months 3 are held to be in

doubtful case
;
inasmuch as with them also the beginning

of conception may have escaped the notice of the mother.

What I mean to say is that often the womb gets filled

with wind, and then when at a later period connexion and

conception take place, they think that the former circum

stance was the beginning of conception from the similarity

25 of the symptoms that they experienced.
4

Such then are the differences between mankind and

other animals in regard to the many various modes 5 of

completion of the term of pregnancy. Furthermore, some

animals produce one and some produce many at a birth,

but the human species does sometimes the one and some

times the other. As a general rule and among most

30 nations the women bear one child at a birth
;
but frequently

and in many lands they bear twins, as for instance in Egypt

especially.
7 Sometimes women bring forth three and even

1 Omit Dittmeyer s ru and ovv.
2
According to the mediaeval astrologers the eighth month was

under the rule of Saturn, and for this reason dangerous.
3 dew fjLTjvwv A. and W., after Scotus, Alb. M., and D.
4

Hipp, de Nat. Puer. i. p. 417 K, vii. p. 532 L oXX 6Va &} Zbo^av
yrXeioi/a xpnvov dfKn p.rjva)v e^en/, fjdr) yap no\\aKis fJKOVcra, Kflvai

T/JOTTO) Toia&amp;gt;5e,
a5 p.e\\a) fpffiv KT\.

6
rporrcoy, cj. for TOKWV.

n
Pice, inserts x (1

l
HV after Tn*

1
Antig. //. M. 119; Phlegon 28

; Gellius x, 2
;

Plin. vii. 3 ;
Coluin.

7v. R. iii. 8
; Seneca, O. A7

, xiii. 25.
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four children, and especially in certain parts of the world,

as has already been stated. The largest number ever

brought forth is five, and such an occurrence has been

witnessed on several occasions. There was once upon
a time a certain woman who had twenty children at 35

four births; each time she had five, and most of them

grew up.

Now among other animals, if a pair of twins happen to be

male and female they have as good a chance of surviving

as though both had been males or both females
;

l but

among mankind very few twins survive if one happen to be 585*

a boy and the other a girl.

Of all animals the woman and the mare are most

inclined to receive the commerce of the male during preg

nancy; while all other animals when they are pregnant
avoid the male, save those in which the phenomenon of

superfoetation occurs, such as the hare. 2 Unlike that 5

animal, the mare after once conceiving cannot be rendered

pregnant again, but brings forth one foal only, at least as

a general rule
;

in the human species cases of superfoetation

are rare, but they do happen now and then.

An embryo conceived some considerable time after a pre

vious conception does not come to perfection, but gives

rise to pain and causes the destruction of the earlier

embryo ; and, by the way, a case has been known to occur 10

where owing to this destructive influence no less than

twelve embryos conceived by superfoetation have been

discharged.
3 But if the second conception take place at

a short interval, then the mother bears that which was

later conceived, and brings forth the two children like

actual twins, as happened, according to the legend, in the

case of Iphicles and Hercules.4 The following also is

a striking example: a certain woman, having committed 15

1 Cf. John Hunter on Free Martins, Phil. Tr. vol. Ixix, p. 274.
2 H.A.v\. 33. S79

b
32; G.A. iv. 5.773*32.

3 A case of vesicular degeneration of the chorion
,
in which disease

little bladders escape that may be mistaken for ova.
4 Of whom the one was the son of Amphitryon and the other of

Jupiter. Cf. Plin. vii. 9.
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adultery, brought forth the one child resembling her husband

and the other resembling the adulterous lover.

The case has also occurred where a woman, being

pregnant of twins, has subsequently conceived a third

child ;
and in course of time she brought forth the twins

perfect and at full term, but the third a five-months child
;

and this last died there and then. And in another case it

happened that the woman was first delivered of a seven-

20 months child, and then of two which were of full term
;

and of these the first died and the other two survived.

Some also have been known to conceive while about to

miscarry, and they have lost the one child and been

delivered of the other.

If women while going with child cohabit after the eighth

month the child is in most cases born covered over with

25 a slimy fluid. Often also the child is found to be replete

with food of which the mother had partaken.

When women have partaken of salt in over-abundance

their children are apt to be born destitute of nails.
1

Milk that is produced earlier than the seventh month 5

30 is unfit for use
;

2 but as soon as the child is fit to live

the milk is fit to use. The first of the milk is saltish,

as it is likewise with sheep. Most women are sensibly

affected by wine during pregnancy ;
for if they partake of

it they grow relaxed and debilitated.

The beginning of child-bearing in women and of the

capacity to procreate in men, and the cessation of these

35 functions in both cases, coincide in the one case with the

emission of seed and in the other with the discharge of

the catamenia : with this qualification that there is a lack

of fertility at the commencement of these symptoms, and

again towards their close when the emissions become scanty

and weak. The age at which the sexual powers begin

has been related already.^ As for their end, the menstrual

discharge ceases in most women about their fortieth year ;

but with those in whom it goes on longer it lasts even to

1

Antig. Mirab. 119; Plin. vii. 6.
2 G.A. iv. 8. 7;C

a
23 ;

Plin. xi. 5, 96
3 H.A. v I.
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the fiftieth year, and women of that age have been known

to bear children. But beyond that age there is no case 5

on record.

6 Men in most cases continue to be sexually competent
until they are sixty years old, and if that limit be over

passed then until seventy years ;
and men have been

actually known to procreate children at seventy years of

age. With many men and many women it so happens
that they are unable to produce children to one another, I Q

while they are able to do so in union with other indi

viduals. 1 The same thing happens with regard to the produc
tion of male and female offspring ;

for sometimes men and

women in union with one another produce male children

or female, as the case may be, but children of the opposite
sex when otherwise mated. And they are apt to change
in this respect with advancing age : for sometimes a hus

band and wife while they are young produce female

children and in later life male children
;
and in other cases 15

the very contrary occurs. And just the same thing is

true in regard to the generative faculty: for some while

young are childless, but have children when they grow
older

;
and some have children to begin with, and later on

no more.

There are certain women who conceive with difficulty,

but if they do conceive, bring the child to maturity ; 20

while others again conceive readily, but are unable to

bring the child to birth. Furthermore, some men and

some women produce female offspring and some male, as

for instance in the story of Hercules, who among all his

two and seventy children is said to have begotten but one

girl.
2 Those women who are unable to conceive, save with

the help of medical treatment or some other adventitious 25

circumstance, are as a general rule apt to bear female

children rather than male.

It is a common thing with men to be at first sexually

1 G.A. iv. 2. 767* 23.
2 Macaria: 1 ausan. i. 326. Cf. Eurip. Heracl. 501 ;

Schol. a&amp;lt;f Ar.

Lys. 1141.
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competent and afterwards impotent, and then again to

revert to their former powers.

From deformed parents come deformed children, lame

3o from lame and blind from blind,
1
and, speaking generally,

children often inherit anything that is peculiar in their

parents and are born with similar marks, such as pimples
or scars. Such things have been known to be handed

down through three generations ;

2 for instance, a certain

man had a mark on his arm which his son did not possess,

but his grandson had it in the same spot though not very

distinct.
3

35 Such cases, however, are few
;
for the children of cripples

are mostly sound, and there is no hard and fast rule regarding

them. While children mostly resemble their parents or

586
a their ancestors, it sometimes happens that no such resem

blance is to be traced. But parents may pass on resem

blance after several generations, as in the case of the

woman in Elis,
4 who committed adultery with a negro ;

in

this case it was not the woman s own daughter but the

daughter s child that was a blackamoor.

As a rule the daughters have a tendency to take after

5 the mother, and the boys after the father
;
but sometimes

it is the other way, the boys taking after the mother and

the girls after the father. And they may resemble both

parents in particular features. 5

There have been known cases of twins that had no

resemblance to one another, but they are alike as a general

rule. There was once upon a time a woman who had

10 intercourse with her husband a week after giving birth to

a child, and she conceived and bore a second child as like

the first as any twin. Some women have a tendency to

produce children that take after themselves, and others

children that take after the husband
;

and this latter case

1 G. A. i. 17. 72i
b

17, 18. 724
a
3 e&amp;lt; KO\O$UV . . . *oXo/3a.

2 G.A. i, 18. 722
a 8.

8
Reading with A. and W. ^VTOI for ^\av, after G. A. i. 17. 72i

b
33

(TTtO TJp.rjVCV T&&amp;gt; TCKVG) (TVyKf\V^VOV flVTOl K(U 0V dlTJpdp&fJifVOV TO
ypClfJ.fJ.il.

4
Antig. Mirab. 122

;
G. A. i. 18. 722* 9.

5 For aXXn fjitpr] (Karfpav Piccolos reads aXX erepa p.fprj eKarVo&amp;gt;.

c Arist. Polit. ii. 3. I262 a 21.
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is like that of the celebrated mare in Pharsalus, that got
the name of the Honest Wife.

7 In the emission of sperm there is a preliminary discharge 15

of air,
1 and the outflow is manifestly caused by a blast of

air
;
for nothing is cast to a distance save by pneumatic

pressure. After the seed reaches the womb and remains

there for a while, a membrane forms around it ;
for when it

happens to escape before it is distinctly formed, it looks

like an egg enveloped in its membrane after removal of the 20

eggshell ;
and the membrane is full of veins.

All animals whatsoever, whether they fly or swim or

walk upon dry land, whether they bring forth their young
alive or in the egg, develop in the same way : save only
that some have the navel attached to the womb, namely the

viviparous animals, and some have it attached to the egg, and

some to both parts alike, as in a certain sort of fishes. And
in some cases membranous envelopes surround the egg, and 2 5

in other cases the chorion surrounds it. And first of all the

animal develops within the innermost envelope, and then

another membrane appears around the former one, which

latter is for the most part attached to the womb, but is in

part separated from it and contains fluid. In between is

a watery or sanguineous fluid, which the women folk call

the forewaters. 2
30

8 All animals, or all such as have a navel, grow by the navel. 3

And the navel is attached to the cotyledon in all such as

possess cotyledons, and to the womb itself by a vein in all

such as have the womb smooth.4 And as regards their

shape within the womb, the four-footed animals all lie

stretched out, and the footless animals lie on their sides, as

for instance fishes
;
but two-legged animals lie in a bent s86

b

position, as for instance birds
;

5 and human embryos lie

bent, with nose between the knees and eyes upon the

knees, and the ears free at the sides.

1 ProbL xxx. i. 953
b
33.

2 This account is manifestly much inferior to that in Bk. vi. 3 and 10.

Cf. also G.A. in. 9; Hippocr. de Nat. Puer. i. pp. 386-7, 415-16 K,
490, 531 L.

A. ii. 7. 745
b 22. 4 H.A. iii. I. 5ii

a
30.

vii. pp. 490, 531 L.
3 G.A. ii. 7.745
5 H.A. vi. 3. 56i

b
3o; Plin. x. 84.
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All animals alike have the head upwards to begin with
;

but as they grow and approach the term of egress from the

5 womb they turn downwards, and birth in the natural course

of things takes place in all animals head foremost
;

* but in

abnormal cases it may take place in a bent position, or feet

foremost.

The young of quadrupeds when they are near their full

time contain excrements, both liquid and in the form of

solid lumps, the latter in the lower part of the bowel and

ro the urine in the bladder.

In those animals that have cotyledons in the womb the

cotyledons grow less as the embryo grows bigger,
2 and at

length they disappear altogether. The navel-string is

a sheath wrapped about blood-vessels which have their

origin in the womb, from the cotyledons in those animals

which possess them and from a blood-vessel in those which

15 do not. In the larger animals, such as the embryos of

oxen, the vessels are four in number, and in smaller

animals two
;

in the very little ones, such as fowls, one

vessel only.
3

Of the four vessels that run into the embryo, two pass

through the liver where the so-called gates or portae
4

are, running in the direction of the great vein, and the

20 other two run in the direction of the aorta towards the

point where it divides and becomes two vessels instead of

one. Around each pair of blood-vessels are membranes,

and surrounding these membranes is the navel-string itself,

after the manner of a sheath. 5 And as the embryo grows,

the veins themselves tend more and more to dwindle in

size. And also as the embryo matures it comes down into

25 the hollow of the womb and is observed to move here, and

sometimes rolls over in the vicinity of the groin.

When women are in labour, their pains determine to- 9
wards many divers parts of the body, and in most cases

1 G.A. iv. 9. 777
a
t28; Plin. x. 113.

2
Contra, Harvey, de Gen. p. 397.

3 See the much better account in //. A. vi. 3.
4

Cf. Plato, Tim. p. 390; Hippocr. de Morb. Vitlg. iii. p. 456 K,
v. p. 123 L

; de Anat. viii. p. 538 L.
6

.-4. ii. 4. 740*31,7. 745*26.
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to one or other of the thighs. Those are the quickest to

be delivered who experience severe pains in the region of 30

the belly; and parturition is difficult in those who begin

by suffering pain in the loins, and speedy when the pain

is abdominal. If the child about to be born be a male,

the preliminary flood is watery and pale in colour, but

if a girl it is tinged with blood, though still watery. In

some cases of labour these latter phenomena do not occur,

either one way or the other.

In other animals parturition is unaccompanied by pain,

and the dam is plainly seen to suffer but moderate incon-

venience. In women, however, the pains are more severe,

and this is especially the case in persons of sedentary habits,

and in those who are weak-chested and short of breath.

Labour is apt to be especially difficult if during the process

the woman while exerting force with her breath fails to hold

it in.
1

5

First of all, when the embryo starts to move 2 and the

membranes burst, there issues forth the watery flood
;

3

then afterwards comes the embryo, while the womb everts

and the afterbirth comes out from within.

lo The cutting of the navel-string, which is the nurse s duty,
is a matter calling for no little care and skill. For not only
in cases of difficult labour must she be able to render assist- TO

ance with skilful hand, but she must also have her wits

about her in all contingencies, and especially in the opera
tion of tying the cord. For if the afterbirth have come

away, the navel is ligatured off from the afterbirth with a

woollen thread and is then cut above the ligature ;
and at

the place where it has been tied it heals up, and the remain- 15

ing portion drops off. (If the ligature come loose the child

dies from loss of blood.)
4 But if the afterbirth has not yet

come away, but remains after the child itself is extruded, it

is cut away within 5
after the ligaturing of the cord.

1
Plin. vii. 5.

2
Kivovpevov, Pice., for ywoptvov, codd. et edd.

3
vdpa)\lf is identical with

np6&amp;lt;popos and Ix&pes.
4 eav 8e \v0fi, Trplv 77

-n r]yvvt]rai TO
0.1/j.a, tiTroOvrjo-Kci, Schn. vers. Guil.

6
Reading with Dittm. ?o&amp;gt; OVTOS avrov rov TraiStov, etra) aTrore/ij/erru . . .

A. and W. read OVK cvdvs dirorefiverai.
6 A. and W. reject the traditional reading on the ground that it
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It often happens that the child appears to have been

born dead when it is merely weak, and when, before the

20 umbilical cord has been ligatured, the blood has run out into

the cord and its surroundings. But experienced midwives

have been known to squeeze back the blood into the child s

body from the cord, and immediately the child that a

moment before was bloodless came back to life again.

It is the natural rule, as we have mentioned above, for

2 5 all animals to come into the world head foremost, and

children, moreover, have their hands stretched out by their

sides. And the child gives a cry and puts its hands up to its

mouth as soon as it issues forth.

Moreover the child voids excrement sometimes at once,

sometimes a little later, but in all cases during the first day ;

and this excrement is unduly copious in comparison with

30 the size of the child
;

it is what the midwives call the

meconium or poppy-juice . In colour it resembles blood,

extremely dark and pitch-like, but later on it becomes

milky, for the child takes at once to the breast. Before

birth the child makes no sound, even though in difficult

labour it put forth its head while the rest of the body
remains within.

b In cases where flooding takes place rather before its

time, it is apt to be followed by difficult parturition. But if

discharge take place after birth in small quantity, and in

cases where it only takes place at the beginning and does

not continue till the fortieth day, then in such cases

women make a better recovery and are the sooner ready

5 to conceive again.

Until the child is forty days old it neither laughs nor

weeps during waking hours, but of nights it sometimes does

both
;

l and for the most part it does not even notice being

prescribes identical treatment whether the placenta come away or not.

Bei zuriickbleibender Placenta fiirchtete man (wiewol grundlos) eine

Blutung der Mutter, und schnitt daher die Nabelschnur erst einige
Zeit nach dem Austritte des Kindes. They accordingly reconstruct

the text : eav &e vvvfj~t\6r] TO varepov ea&amp;gt; OVTOS avrov TO?) naidiov, OVK

fvBfWS aTTOTfJ.VfTai ClTToScOtVTOS TOV
O/i&amp;lt;/)GlXoi).

1
Hippocr. de Sept. P. i. p. 454 K, vii. p. 450 L ei&amp;gt; re yap rots

VTTVOIO-L foixnv cv0ea&amp;gt;s 7rr)V yfVdDVTat, yfXoiVTa (paiverai TO. naidia KOI

K\aiovTa, fypyyopoTct re avropaTa cvOfus -yeXa re /cat /cXai ei Trpuo-Qev ?;
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tickled, but passes most of its time in sleep. As it keeps
on growing it gets more and more wakeful

;
and moreover

it shows signs of dreaming, though it is long afterwards 10

before it remembers what it dreams.

In other animals there is no contrasting difference

between one bone and another, but all are properly

formed
;
but in children the front part of the head l

is soft

and late of ossifying. And by the way, some animals are

born with teeth, but children begin to cut their teeth in the

seventh month
;

2 and the front teeth are the first to come 15

through, sometimes the upper and sometimes the lower

ones. And the warmer the nurses milk so much the quicker

are the children s teeth to come.

II After parturition and the cleansing flood the milk comes

in plenty, and in some women it flows not only from the 20

nipples but at divers parts of the breasts, and in some cases

even from the armpits. And for some time afterwards there

continue to be certain indurated parts of the breast called

strangalides, or knots
,
which occur when it so happens

that the moisture is not concocted,
3 or when it finds no outlet

but accumulates within.4 For the whole breast is so spongy
that if a woman in drinking happen to swallow a hair, she 25

gets a pain in her breast, which ailment is called trichia
;

r&amp;gt;

and the pain lasts till the hair either find its own way out

or be sucked out with the milk. 6 Women continue to have

milk until their next conception ;
and then the milk stops

coming and goes dry, alike in the human species and in the

fjfj.epm yevoiaro. Cf. Censor, xi
;

G. A. V. I. 77Q
a II

;

Antig. 123.
1 Or anterior fontanelle, which A. describes as a distinct bone

H. A. i. 7. 49i
a
31; G.A. ii. 6. 744

a
24, v. 8. 788

b
.

2 G.A. ii. 6. 745
b
io; Plin. vii. 15, xi. 63; Hippocr. de S. P. i.

p. 452 K, vii. p. 448 L
; Macrob. de S. Sc. i

;
Auson. in MonosyU.

Indicat in pueris septennia prima novus dens .

3
K7T^6fj A. and W., eKnc^Orj cet.

4 PlCC. crK\?7pa)077, TrXrjptodfj cet.
5
Hippocr. Muliebr. ii. p. 852 K OKOTUV 6 pa^os rp^us- yej^rcu, ubi

Foes ex Erot. Gloss, Tpixido-qrat scribi maluit. Similiter renum vitium

Tpixiao-iv interpretatur Galenus cum per urinam velut capilli albi

excernuntur (Schn.). Littre (viii. p. 366) reads
TOV itXiiKros r eK6T\a&amp;lt;T0 Schn.
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30 quadrupedal vivipara. So long as there is a flow of milk

the menstrual purgations do not take place, at least as a

general rule, though the discharge has been known to occur

during the period of suckling. For, speaking generally, a

determination of moisture does not take place at one and

the same time in several directions
;
as for instance the

menstrual purgations tend to be scanty in persons suffering

from haemorrhoids. 1 And in some women the like happens

owing to their suffering from varices,
2 when the fluids issue

from the pelvic region before entering into the womb. And

588
a
patients who during suppression of the menses happen to

vomit blood are no whit the worse. 3

Children are very commonly subject to convulsions,
4 more 12

especially such of them as are more than ordinarily well-

nourished on rich or unusually plentiful milk from a stout

5 nurse. Wine is bad for infants, in that it tends to excite

this malady, and red wine is worse than white, especially

when taken undiluted
;

5 and most things that tend to induce

flatulency
( are also bad, and constipation too is prejudicial.

The majority of deaths in infancy occur before the child is

a week old, hence it is customary to name the child at that

age,
7 from a belief that it has now a better chance of

10 survival. This malady is worst at the full of the moon
;

*

and by the way, it is a dangerous symptom when the

spasms begin in the child s back. 9

1 H. A. iii. 19. 521* 29 ;
G. A. i. 19. 727* 12.

2
Reading with Pice, dia TO to-xeiv it-ias. $ui TWV ter^tW codd., Bk.

;

iuoi&amp;gt; Scalig., Schn. Cf. Probl. iv. 20. 8/S
b
35 Siu ri at liat TOVS cx VTas

Ku&amp;gt;\vov(Ti ytvvav.
3

Guil. tr. al/xa av/ZTreori?, epeaao-ai ovdev 3Xu7rroi&amp;gt;Tai : cf. Hippocr.
Aph. V. 32 (iii. p. 743 K, iv. p. ^42 L) yvvaiKl alp.a e/j-eovarrj, T&V KiiTa/j.rjvioii

pnytvTtov, \va-is (yiVercu).
4 On infantile convulsions see Hippocr. passim, e.g. ii. p. 187,

v. p. 607, vi. p. 83 L, &c.
5

Cf. de Somn. et Vig. 3. 457
a

14..
c A troublesome word, perhaps implying lentils, peas, or such-like

vegetables that grow in pods : cf. H. A. iii. 21. 522
b
33, viii. 7. 595

b 6.
7 Suid. s. V. deKareveiv ; Harpocrat. s. w. dptyidpofjiia, e

r

/3So/i6i;o/jcVoi&amp;gt;.

Lat. dies lustricus s. nominalis
;

cf. Festustf^. P. Diac. p. 120; Macrob.

Saturn, i. 16
;
Suet. Nero 6.

8 Plin. vii. 5.
9 A symptom of tetanus neonatorum\ a specific ailment arising by

infection through an ill-dressed cord.
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I WE have now discussed the physical characteristics of 588*

animals and their methods of generation. Their habits

and their modes of living vary according to their character

and their food.
1 In the great majority of animals there are traces of

psychical qualities or attitudes,
2 which qualities are

more markedly differentiated in the case of human beings. 20

For just as we pointed out resemblances in the physical

organs,
3 so in a number of animals we observe gentleness or

fierceness, mildness or cross temper, courage or timidity, fear

or confidence, high spirit or low cunning, and, with regard
to intelligence, something equivalent to sagacity. Some of

1 Here A. deals with o-i/W^eia, the principle of continuity ,
funda

mental in Biology and Psychology. Various analyses of the soul are

dialectically possible (cf. Eth. NIC. 1 . 13. 1 io2 a
28, &c.), but the scientific

account is found in the de Anima. There we arrive at a tripartite
division (cf. de An. ii. 3. 4i4

a
12) into dpeTrrtKoi/, cuVtfr/TiKoV, diavorjriKoi ,

in accord with the ascending series of plant (de An. ii. 3. 414*33;
G. A. ii. 4. 74i

a
i), animal (de An. ii. 2. 4i3

b
I

; G.A. ii. 4. 74i
a
2, 3.

736
a
30 ;

P. A. iv. 5. 6;8
b 2

;
de V. et M. 4. 469** 4), and man (de An.

4i4
b

1 8). These p-upm T/}? ^vx^s are not locally separate, nor mutually
exclusive :

17 yap (pixris /ucTO/SoiVec avvex&s dnb T&V afyvx&v eis TCI wa, dia

TO)I&amp;gt; d&amp;gt;VT(t)v
fj.i&amp;gt;

oiiK QVT&V e
(p(dv, ovTws wore 8oK(lv TTafJorav fJUKpov Sta-

(pepfiv Barepov ddrcpov TU&amp;gt; crvvfyyvs ciX\f]\ois (P. A. iv. 5- 68l a
12); and

each lower grade of ^f^ 7
? is implicitly included within the higher, &amp;lt;$

fv Terpaycoyo) rplyatvov (de An. ii. 3. 414^ 31). Thus, TO QperrTiKov is

17 np^Trj fax*) (de An. ii. 4. 4i6
b 18

;
de Resp. 8. 474a 31), the inseparable

concomitant of life itself (de An. iii. 12. 434
a
22) ; and, while the

higher of the three physical stages retain the psychological qualities
of the lower, so also do the lower exhibit adumbrations of the psychical
qualities of the higher. The Kivfaeis of animals are normally deter
mined by fmOvpia or dup,6s ; but we have sometimes in animals traces
of TrpoaiptriKal e eis, the forerunners of that Trpoaipfa-is, or /3ouAeim/o)

opegt?, which appears in man as the efficient cause of goodness or
badness (Eth. Nic. iii. 5. ii 13*10). Again, TO Stni/o^riKov in a fully

developed form is characteristic of man alone, but the actions of
animals seem to exhibit it in a rudimentary form, just as even animals
that are areAr; must be supposed to have (pavTavia, however imperfectly
developed (de An. iii. ii. 433

b
31).

2 VX )
S rpoTToi, a Platonic phrase, Rep. iv. 445 c, &c., equivalent, or

nearly so, to es.
3

eVi TOJI/ /Mepwy: Gaza, quemadmodum, cum de Partibus docerem,
exposui ; Scotus and Alb. M. read eVi ratv p-cAto-acov ;

A. and W. are
inclined to transfer the clause to the following sentence, KaOump yi&amp;lt;p

cnl rG&amp;gt;v fjLfp&v KT\. Dittm. refers to //. A. i. I. 488
b 12.
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25 these qualities in man, as compared with the corresponding

qualities in animals, differ only quantitatively : that is to

say, a man has more or less of this quality, and an animal

has more or less of some other ;
other qualities in man

are represented by analogous and not identical qualities :

for instance, just as in man we find knowledge, wisdom,

30 and sagacity,
1 so in certain animals there exists some

other natural potentiality akin to these. 2 The truth of

this statement will be the more clearly apprehended if we

have regard to the phenomena of childhood : for in children

may be observed the traces and seeds of what will one day

588
b be settled psychological habits, though psychologically a

child hardly differs for the time being from an animal
;
so

that one is quite justified in saying that, as regards man
and animals, certain psychical qualities are identical with

one another, whilst others resemble, and others are analogous

to, each other.

Nature proceeds little by little from things lifeless to

5 animal life in such a way that it is impossible to determine

the exact line of demarcation, nor on which side thereof an

intermediate form should lie.
3

Thus, next after lifeless

things in the upward scale comes the plant, and of plants

one will differ from another as to its amount of apparent

vitality ; and, in a word, the whole genus of plants, whilst

it is devoid of life as compared with an animal, is endowed

10 with life as compared with other corporeal entities.
4

Indeed, as we just remarked, there is observed in plants

a continuous scale of ascent towards the animal. 5
So, in

the sea, there are certain objects concerning which one

would be at a loss to determine whether they be animal

or vegetable.
6 For instance, certain of these objects are

Cf. Eth. Nic. \.
\^&amp;gt;

I
ic&amp;gt;3

a
5, where

&amp;lt;ro$ia, o-iWaiy, and (ppovrjo-is are grouped as dpfral 8tavor]TiKai. Ttyyr] is

strictly a Svvapis, cf. Met. viii. 2. 1046 3, c., and the latter word carries

with it a notion of development or of capacity to develop, dpxal yap

p.Tap\r)TiKai dffiv ev AAa&amp;gt;
r&amp;gt; r;

aXXo
;

cf. de Caefa, iii. 2. 3OI
b

17. On the

dwdfjLfis cf. de An. ii. 3. 414* 29.
2 Cf. H.A. i. i. 488

b ii.
3

Cf. P. A. iv. 5. 68i a 12.

4 Plat. Phaedr. 245 E
;

Arist. de An. i. 2. 4c-3
b
25, ii. 2. 413* 25 ;

cf.

Meteor, iv. 12. 390*, &c.
5 Cf. de An. ii. 3. 4I4

b
33 coore Kaff

1

Znao-rov farrjTfOV, ris endcrrov

otov ris
&amp;lt;f)VTov

Ka i rtv dvOp&nov % dqpiov.
6 //. A. iv. 6. 53*

b
9&amp;gt;
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fairly rooted,
1 and in several cases perish if detached

;

thus the pinna
2

is rooted to a particular spot, and the 15

solen (or razor-shell) cannot survive withdrawal from its

burrow. 3
Indeed, broadly speaking, the entire genus of

testaceans have a resemblance to vegetables, if they be

contrasted with such animals as are capable of progression.
In regard to sensibility, some animals give no indication

whatsoever of it, whilst others indicate it but indistinctly.

Further, the substance of some of these intermediate

creatures is fleshlike, as is the case with the so-called

tethya (or ascidians) and the acalephae (or sea-anemones) ; 20

but the sponge is in every respect like a vegetable. And
so throughout the entire animal scale there is a graduated
differentiation in amount of vitality and in capacity for

motion.

A similar statement holds good with regard to habits of

life. Thus of plants that spring from seed the one function

seems to be the reproduction of their own particular species, 25

and the sphere of action with certain animals is similarly

limited. The faculty of reproduction, then, is common to

all alike.
4

If sensibility be superadded,
5 then their lives

will differ from one another in respect to sexual inter

course through the varying amount of pleasure derived

therefrom, and also in regard to modes of parturition and 30

ways of rearing their young. Some animals, like plants,

simply procreate their own species at definite seasons
;

other animals busy themselves also in procuring food for

their young, and after they are reared quit them and have

no further dealings with them
;
other animals are more in- 589*

telligent and endowed with memory, and they live with their

offspring for a longer period and on a more social footing.

1 H. A. i. i. 48;
b

8, v. 16. 548
b

5, &c.
2 H. A. iv. 4. 528* 33, whence Sylb. Trpoo-Tre^vKao-iv, for Tr

codd. Gaza, adhaerent.
3 Note that it is by an iron rod or spike that the solen is withdrawn

;

cf. iv. 8. 535
a

15.
1 H. A.V.I. 539

a
15 ; Phys. i. 7. I9o

b
i, &c.

5
Reading npoa-ovir^s with Bekker ; Dittm. Trpoiovorjs. Cf. de lui . et

StVZ. 6. 467^ 23 TO, yap (pvra // /ie f, OVK e^ei 8 {liaOrjaiv, roi d ala daveo daL

TO a&amp;gt;ov rrpoy TO /M?) (&amp;lt;pov diopi(ofj.fv : also de An. ii. 3. 4i5
a 2. Hence

Linnaeus, vegetabilia crescunt et vivunt, c.
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The life of animals, then, may be divided into two acts

procreation and feeding ;
for on these two acts all their

5 interests and life concentrate. Their food depends chiefly

on the substance of which they are severally constituted ;

for the source of their growth in all cases will be this

substance. And whatsoever is in conformity with nature

is pleasant, and all animals pursue pleasure in keeping with

their nature.

10 Animals are also differentiated locally : that is to say,

some live upon dry land, while others live in the water. And
this differentiation may be interpreted in two 1 different

ways. Thus, some animals are termed terrestrial as in

haling air, and others aquatic as taking in water
;
and there

IP are others which do not actually take in these elements,
2

but nevertheless are constitutionally adapted to the

cooling influence, so far as is needful to them, of one

element or the other, and hence are called terrestrial

or aquatic though they neither breathe air nor take in

water. Again,
3 other animals are so called from their

finding their food and fixing their habitat on land or in

water: for many animals, although they inhale air and

breed on land, yet derive their food from the water, and

20 live in water for the greater part of their lives
; and these

&s, MSS,, Bekk., Pice.; rpi^ws-, Scalig. after Gaza, A. and W.,
Dittm.

;
cf. 59o

a
13. I retain dix&s, thinking that A. started with two

main dichotomies, one founded on respiration, the other upon habita

tion and diet. The first and fundamental distinction is, among blooded

animals, between those possessed of a lung and those possessed of

gills, those namely which take in air or water for respiration, or (as A.

understood it) for Kantyr^is, the cooling of the blood (dc Resp. 10. 475
1

18). Here a cognate but subsidiary distinction emerges, because
bloodless animals can perform this function in a way sufficient for

their needs (t/cn^wj) through the cooling influence of the surrounding
medium and without taking in either water or air (cf. de Resp. 9.

474
b 26

;
10. 475

b
5, 15; 12. 476b). The second great distinction is

that some animals live and feed on land, and some in water
;
and this

is manifestly quite a different dichotomy to the first. A. is hampered
throughout this discussion by his habitual reluctance to coin a new
nomenclature or to abandon a popular classification embodied in

current speech ; he clings to the terms irsnv and ewdpov after they are

shown to be unfit to connote the sought-for distinctions.
a For ov df\op.va Pice. CJ. ov% Ofj.oia.
3 Read dc T&&amp;gt; with Schn., A. and \V., and Dittm. For other

variants in this difficult passage see Schn., Dittm., and Piccolos.
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are the only animals to which as living in and on two

elements the term amphibious is applicable. There is

no animal taking in water that is terrestrial or aerial or

that derives its food from the land, whereas of the great

number of land animals inhaling air many get their food

from the water
;
moreover some are so peculiarly organized

that if they be shut off altogether from the water they
2 5

cannot possibly live, as for instance, the so-called sea-

turtle, the crocodile, the hippopotamus, the seal, and some

of the smaller creatures, such as the fresh-water tortoise

and the frog : now all these animals choke or drown if

they do not from time to time breathe atmospheric air :

they breed and rear their young on dry land, or near the 30

land,
1 but they pass their lives in water.

But the dolphin
2

is equipped in the most remarkable

way of all animals: the dolphin and other similar aquatic

animals, including the other cetaceans which resemble it
;

3

that is to say, the whale, and all the other creatures that 58g
b

are furnished with a blow-hole. One can hardly allow that

such an animal is terrestrial and terrestrial only, or aquatic

and aquatic only, if by terrestrial we mean an animal that

inhales air, and if by aquatic we mean an animal that

takes in water. For the fact is the dolphin performs both

these processes : he takes in water and discharges it by his 5

blow-hole, and he also inhales air into his lungs;
4

for, by
the way, the creature is furnished with this organ and

respires thereby, and accordingly, when caught in the nets,

he is quickly suffocated for lack of air. He can also live

for a considerable while out of the water, but all this while

he keeps up a dull moaning sound corresponding to the

noise made by air-breathing animals in general ;

5 further- 10

more, when sleeping, the animal keeps his nose above

water, and he does so that he may breathe the air. Now
1 P. omits TO. de TTpos r&amp;lt;o

/pa&amp;gt;.

2 Cf. de Resp. 12. 476* 13.
**

589* 33 omit Kal after eon. Dittm. rejects as follows :
[&amp;lt;a\]

TWV

evuopwv, [fcal T&amp;gt;V a\\&amp;lt;ov KJJTCO&COI ,
otra TOVTOV *Xfl fovrpOTrov]. The JO/TOO^

sometimes include large sharks and especially tunnies (cf. Rohde,
Thynnorum captura, &c., p. n), and are accordingly more strictly
defined here.

4 P. A. iv. 13. 697
a

15. H. A. iv. 9* 53 5
b

32.

AK. H.A, Y
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it would be unreasonable to assign one and the same

class of animals to both categories, terrestrial and aquatic,

seeing that these categories are more or less exclusive

of one another
;
we must accordingly supplement our

definition of the term aquatic or
* marine . For the

fact is, some aquatic animals take in water and discharge

it again, for the same reason that leads air-breathing animals

15 to inhale air: in other words, with the object of cooling

the blood. Others take in water as incidental to their

mode of feeding ;
for as they get their food in the water

they cannot but take in water along with their food, and if

they take in water they must be provided with some organ
for discharging it.

1 Those blooded animals, then, that use

water for a purpose analogous to respiration are provided
with gills ; and such as take in water when catching their

20 prey, with the blow-hole. Similar remarks are applicable

to molluscs and crustaceans
;

for again it is by way of

. procuring food that these creatures take in water.

Aquatic in different ways, the differences depending
on bodily relation to external temperature and on habit

of life, are such animals on*the one hand as take in air

25 but live in water, and such on the other hand as take in

water 2 and are furnished with gills but go upon dry land

and get their living there.&quot; At present only one animal

of the latter kind is known, the so-called cordylus or

water-newt
;

this creature is furnished not with lungs but

with gills, but for all that it is a quadruped and fitted for

walking on dry land.4

In the case of all these animals their nature appears in

30 some kind of a way to have got warped, just as some male

animals get to resemble the female, and some female

animals the male. 5 The fact is that animals, if they be

1 de Resp. 12. 4;6b 23.
2
Guil. has suscipiunt quidem aerem humidum et habent branchias ,

i.e. GO*a Several /xeV depa vypoi
1

.

3 Whether genuine or interpolated, this passage is of the nature

of an afterthought, modifying and correcting the statement of 589* 23.
4

Kop8u\os is in all probability some species of triton or newt, which,
like T. alpestris or Salaniandra atra, retains its larval gills till it is

well grown. Cf. J&amp;gt;. A, iv. 13. 695^ 25 ; dc Resp. 10. 476* 6.

G. A. i. 2. 7i6
b

3.
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subjected to a modification in minute organs, are liable to

immense modifications in their general configuration. This

phenomenon may be observed in the case of gelded

animals : only a minute organ of the animal is mutilated, 59
a

and the creature passes from the male to the female form.

We may infer, then, that if in the primary conformation of

the embryo an infinitesimally minute but absolutely essential

organ sustain a change of magnitude one way or the other,

the animal will in one case turn to male and in the other to

female
;
and also that, if the said organ be obliterated

altogether, the animal will be of neither one sex nor the

other. And so by the occurrence of modification in minute

organs it comes to pass that one animal is terrestrial and 5

another aquatic, in both senses of these terms. 1 And,

again, some animals are amphibious whilst other animals

are not amphibious, owing to the circumstance that in

their conformation while in the embryonic condition there

got intermixed into them some portion of the matter of

which their subsequent food is constituted
; for, as was

said above/ what is in conformity with nature is to every 10

single animal pleasant and agreeable.

Animals then have been categorized into terrestrial and

aquatic in three ways, according to their assumption of

air or of water, the temperament of their bodies,
3 or the

character of their food
;
and the mode of life of an animal 15

corresponds to the category in which it is found. That is

to say, in some cases the animal depends for its terrestrial

or aquatic nature on temperament and diet combined, as

well as upon its method of respiration ;
and sometimes on

temperament and habits alone.

1 With Dittm. we exclude as a gloss the succeeding words &o
i yiyvfo-dai ra fj.ev 7rea ra 6 evvdpa T&V &&amp;gt;a)i/.

2
589* 9 .

3
icpao-iy in this chapter means the interaction or interrelation

between the organism and the surrounding medium by which the

former is cooled (cf. 589
a
14, 22

; fj Kp. rov Trepieorwros aepor, G. A. iv.

2. 767
a
30 ;

and the discussion of xard^v^is in de Resp. 10. 475
b
).

It so comes to mean, on the one hand, the temperament of the organism,
in Galen s sense (cf. Probl. xx. i. 954

b
8), and, on the other, external

temperature (e.g. PI. Phaedo, m b
j, or climate

(//&quot;.
A. viii. 28. 6o6b

3 ;

l. xiv. Trepi Kpdveis).
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Of testaceans,
1
some, that are incapable of motion, subsist

on fresh water, for, as the sea water dissolves into its

20 constituents, the fresh water from its greater thinness

percolates through the grosser parts ;

2 in fact, they live on

fresh water just as they were originally engendered from

the same. Now that fresh water is contained in the sea

and can be strained off from it can be proved in a

thoroughly practical way. Take a thin vessel of moulded

25 wax, attach a cord to it, and let it down quite empty into

the sea : in twenty-four hours it will be found to contain

a quantity of water, and the water will be fresh and

drinkable. :j

Sea-anemones feed on such small fishes as come in their

way. The mouth of this creature is in the middle of its

body ;
and this fact may be clearly observed in the case

30 of the larger varieties. Like the oyster it has a duct for

the outlet of the residuum
;
and this duct is at the top

of the animal.4 In other words, the sea-anemone cor

responds to the inner fleshy part of the oyster, and the

stone to which the one creature clings corresponds to

the shell which encases the other.

The limpet detaches itself from the rock and goes about

in quest of food. Of shell-fish that are mobile, some are

59
b
carnivorous and live on little fishes, as for instance, the

KT\. The long discursive account which
follows of the diet of animals seems to hark back to the end of Chap. I,

the essay on aquatic and terrestrial life reading like a parenthetic

interpolation.
2
Cf. H.A.v. 16. 548

a
27 ;

P. A. iv. 7. 683^ 29. Aelian, ix. 64, attributes

the doctrine to Democritus. Theophr. C. PL ii. 5. 2 describes a strain

ing or selective absorption of sea water by the roots of trees. As to

Sta TWV TTVKVWV cf. P. A. iv. 3. 677
b

25, where it is said that only oily
matters percolate through the omentum, because of its close texture,
dl(l TTVKVOTTJTO. TOV VfJ.fVOS.

3
Cf. Meteor, ii. 3. 358

b
35; Ael. ix. 64 ;

Plin. xxxi. 37. It is curious

that the statement in the text is so often repeated ;
I have been at the

pains to perform the experiment, but in vain. Dr. Ogle suggests
Kcpdnivov for Krjpivcv ;

but the latter, though highly suspicious, is

supported by the parallel passages : Aelian says explicitly ayytlov

4 In the much better account, supra, iv. 6. 53 i
b

8, we read
8e 7ravT\a&amp;gt;s ovdev (baiverai e^owa, aAX 6/zota Kara TOVTO rots (frvrois tariv.

Cf. P. A. iv. 5. 68 i
b
7. The statement in the text reads like a confusion

with the ascidian, rtjOvov, cf. //. A. iv. 6. 531* 15.
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purple mu rex and there can be no doubt that the purple
murex is carnivorous, as it is caught by a bait of fish

;

others are carnivorous, but feed also on marine vegetation.

The sea-turtles feed on shell-fish for, by the way, their

mouths are extraordinarily hard
; (whatever object it seizes, c

stone or other, it crunches into bits, but when it leaves the

water for dry land it browses on grass).
1 These creatures

suffer greatly, and oftentimes die when they lie on the

surface of the water exposed to a scorching sun
; for, when

once they have risen to the surface, they find a difficulty

in sinking again.

Crustaceans feed in like manner. They are omnivorous
; 10

that is to say, they live on stones, slime, sea-weed, and

excrement as for instance the rock-crab and are also

carnivorous. The crawfish or spiny-lobster can get the

better of fishes even of the larger species, though in some
of them it occasionally finds more than its match. Thus,
this animal is so overmastered and cowed by the octopus
that it dies of terror if it become aware of an octopus 15

in the same net with itself.
2 The crawfish can master the

conger-eel,
3 for owing to the rough spines of the crawfish

the eel cannot slip away and elude its hold. The conger-

eel, however, devours the octopus, for owing to the slip-

periness of its antagonist the octopus can make nothing
of it. The crawfish feeds on little fish, capturing them 20

beside its hole or dwelling-place ; for, by the way, it is

found out at sea on rough and stony bottoms, and in such

places it makes its den. Whatever it catches, it puts into

its mouth with its pincer-like claws,
4

like the common 25

crab. Its nature is to walk straight forward when it has

1 There is probably an interpolation here, as the construction indi

cates, on the part of some scribe negligent of the difference between
the turtle and tortoise.

2

Very singularly, Horapolio, ii. 106, gives an opposite account :

faypcKpovaiv OVTOS yap TOVS 7TO\vno8as Kparel, Kcii ra npcorcla
Cuvier (Mem. i. 4) says that the octopus is detested by Medi

terranean fishermen because of the havoc it works upon the choicest
lobsters and crabs: cf. Johnston, Introd. Conch, p. 315.

3 Ael. i. 32, ix. 25, x. 38 ;
Plin. ix. 88

; Opp. Hat. ii. 389-418 ;
Phile

xxx
;

Plut. Sol. An. 27 ; Antig. Mirab. 99.
4 H. A. iv. 2. 526* 13.
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nothing to fear, with its feelers hanging sideways ;
if it be

frightened, it makes its escape backwards, darting off to

a great distance. These animals fight one another with

their claws, just as rams fight with their horns, raising

them and striking their opponents ;

1

they are often also

30 seen crowded together in herds. So much for the mode of

life of the crustacean.

Molluscs 2 are all carnivorous ;
and of molluscs the

calamary and the sepia are more than a match for fishes

59i
a even of the large species. The octopus for the most part

gathers shell-fish, extracts the flesh, and feeds on that ;

in fact, fishermen recognize their holes by the number of

shells lying about.3 Some say that the octopus devours

its own species,
4 but this statement is incorrect

;
it is

doubtless founded on the fact that the creature is often

5 found with its tentacles removed, which tentacles have

really been eaten off by the conger.
5

Fishes, all without exception, feed on spawn in the

spawning season
;
but in other respects the food varies

with the varying species. Some fishes are exclusively

carnivorous, as the cartilaginous genus, the conger, the

10 channa or Scrranus, the tunny, the bass, the synodon or

DenteX) the amia. the sea-perch, and the muraena. The

red mullet is carnivorous, but feeds also on sea-weed, on

shell-fish, and on mud. The grey mullet feeds on mud,

the dascyllus
r&amp;gt; on mud and offal, the scarus or parrot-fish

15 and the melanurus 7 on sea-weed, the saupe on offal and

sea-weed
;

s the saupe feeds also on zostera, and is the

1 Ael. ix. 25.
2 This sentence we have transposed from 1. 21 to this place in

accordance with a suggestion of Scaliger that has the approval of

Schneider and of A. and W.
3 H. A. ix. 37. 622 a

5 ;
Plin. ix. 48.

4 But Johnston has actually found in the stomachs of Loli^o vulgaris
the beaks of small individuals of its own species. Introd. to Conchology,

P- 3M-
r&amp;gt; Hes. Op. 522 ;

Alcae. fr.
; Rhodig. xiii. 32 ; Opp. HaL ii. 250 ;

Ael. i. 27, xiv. 26
;

Plut. Sol. An. 9. 27 ; Antig. Mirab. 25 ;
Plin. ix. 46 ;

Horap. ii. 113, &c. Or by nvpawa, Ael. i. 32.
n

U7rn| Ae-y.
7 Oblata melannra, mod. Gk. p.f\avovpi. Cf. Arist.ap. Ath. vii. 313 ;

Ael. i. 41, xii. 17 ; Opp, HaL i. 98, iii. 443, &c.
8

Cf. Opp. Hal. iii. 414.
9 MSS. have Trpdcnov, J3pd(riov ; Niphus and Karsch cj. Trpuaov. The
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only fish that is captured with a gourd.
1 All fishes devour

their own species, with the single exception of the cestreus

or mullet
;

and the conger is especially ravenous in this

respect. The cephalus
2 and the mullet in general are the

only fish that eat no flesh
;

n
this may be inferred from

the facts that when caught they are never found with flesh ^o

in their intestines, and that the bait used to catch them

is not flesh but barley-cake.
4

Every fish of the mullet-

kind lives on sea-weed and sand. The cephalus, called by
some the ( chelon

, keeps near in to the shore, the peraeas
5

keeps out at a distance from it, and feeds on a mucous

substance exuding from itself, and consequently is always
in a starved condition. 1 The cephalus lives in mud, and is ^
in consequence heavy and slimy ;

it never feeds on any
other fish. As it lives in mud, it has every now and then

former means horehound(^f&amp;lt;?rrtt/ #;;/), and is accordingly inadmissible
;

Trpuo-oz;, besides its usual signification of garlic (Allium\ means also a

marine plant, probably our Zostera : cf. Theophr. H. P. iv. 6 roO yap
(f)vK.ovs TO [lev fan

7rXaTt&amp;lt;pvXXoi&amp;gt;
raiviofides

^pa&amp;gt;p.a
TrocoSey *X.OV ) ^ Ka *

Ttpaaov KaXoC cri ri^f?, ot &e ^awr^pa.
1

drjpeveTai KoKoKvvBr]. This might well mean with the bait of a

gherkin ;
but Apostolides (p. 46) describes a peculiar mode of fishing

for 6p(p6s, Epinephilus gigas^ by means of a gourd (*oXoKiWty). This

fish, on being hooked, retreats into its hole and holds on by dilating
its spiny gill-covers ; accordingly the practice is to attach the line in

a peculiar way to a floating gourd, and to haul in the exhausted fish

a couple of days later. Curiously enough, Ap. states that the saupe
(Box salpe], which is a worthless fish (Ovid, Hal. 122

;
Plin. ix. 32), is

generally used to bait the line. I think it very possible that the

present passage is faulty, and that
77 op&amp;lt;pof

has dropped out.
2 All the fishes next described, /cetpnAoy, Kea-rpevs, and ^eXo^, appear to

be mullets or fish closely allied thereto. Cievolo and chelone are mod.
Ital. for Mugil cephalus and chelo.

3
Cf. Athen. vii. 307 ;

Plut. Sol. Anitn. ix. Mugil capito is the only
fish of which I am able to express my belief that it usually selects for

its food nothing that has life, Couch.
4

IJLU&. This was doubtless a poisoned cake or paste ,
the

lateragna of the Neapolitan fishermen, who prepare it with the

roots of Cyclamen heaeraefolium or C. neapolitanum, and use it

especially for grey mullets, devoH . cf. Opp. Hal. iv. 647-93 pi
*

pia?; cf. also iii. 482 et seq. The plant is perhaps identical with

\htAristolochia rotunda of Plin. xxv. 54 Piscatores Campaniae radicem
earn quae rotunda est venenum terrae vocant, coramque nobis contusam
mixta calce in mare sparsere ;

advolant pisces cupiditate mira, statim-

que exanimati fluitant . On poisons for fish see also //. A. viii. 20.

6o2b 31.
5

(pfpolos Athen., TrapBms Plut. Sol. Anivi. ix. 965 E.
c

Cf. proverb, Kio-rpevs vrjo-ris, and frr. ap. Athen. vii. 307.
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to make a leap upwards out of the mud so as to wash the

slime from off its body. There is no creature known to

prey upon the spawn of the cephalus, so that the species

is exceedingly numerous
; when, however, the fish is full-

so grown it is preyed upon by a number of fishes, and

59i
b
especially by the acharnas l or bass. Of all fishes the

mullet 2
is the most voracious and insatiable, and in con

sequence its belly is kept at full stretch
;
whenever it is not

starving, it may be considered as out of condition. When
it is frightened, it hides its head in mud, under the notion

that it is hiding its whole body.
3 The synodon is car-

5 nivorous and feeds on molluscs. Very often the synodon
and the channa cast up their stomachs 4 while chasing
smaller fishes

; for, be it remembered, fishes have their

stomachs close to the mouth, and are not furnished with

a gullet.
5

Some fishes then, as has been stated, are carnivorous,

and carnivorous only, as the dolphin, the synodon, the gilt-

10 head, the selachians, and the molluscs. Other fishes feed

habitually on mud or sea-weed or sea-moss or the so-called

stalk-weed or growing plants ;
as for instance, the phycis,

the goby, and the rock-fish
; and, by the way, the only

meat that the phycis will touch is that of prawns. Very
15 often, however, as has been stated, they devour one another,

and especially do the larger ones devour the smaller. The

proof of their being carnivorous is the fact that they can

be caught with flesh for a bait. The mackerel, the tunny,

and the bass are for the most part carnivorous, but they do

occasionally feed on sea-weed. The sargue feeds on the

leavings of the trigle or red mullet. The red mullet bur-

1
Cf. Hesych. axapvag&quot; Xd/3pn, quam interpretationem forte duxit

ex loco Aristotelis, unde Athen. vii. 307 excerpsit haec [Schn.]:

^SHTIV ol Kearpelf, K&V dtyatpeQSxri ras Kfpnovs aTrecrOieTCU 8e 6 fj.V K. VTTO

Xd^paKos. The statement is quoted by Athen. vii. 307 from Arist. cv T

irepi (totov f)0G&amp;gt;v
Kal /3tW.

2
Kfvrpfvs, as A. and W. point out, is probably incorrect here.

3 Athen. vii. 308 ;
Plin. ix. 26.

4 As Cuvier and others have noted, it is the swim-bladder and not

the stomach that is apt to be everted as described.
J Arist. ap. Galen, ii. 173 K; //. A. ii. 17. 507* 26.
6 For uaXaKia Dittm. boldly conjectures nc\ayia ; but cf. 591* i.
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rows in the mud, and when it sets the mud in motion and 20

quits its haunt, the sargue settles down into the place

and feeds on what is left behind, and prevents any smaller

fish from settling in the immediate vicinity.
1

Of all fishes the so-called scarus, or parrot-wrasse, is the

only one known to chew the cud like a quadruped.
2

As a general rule the larger fishes catch the smaller ones

in their mouths whilst swimming straight after them in the

ordinary position ;
but the selachians,

3 the dolphin, and 25

all the cetacea 4 must first turn over on their backs, as

their mouths are placed clown below
;

this allows a fair

chance of escape to the smaller fishes, and, indeed, if it

were not so, there would be very few of the little fishes

left, for the speed and voracity of the dolphin is something
marvellous. 5

Of eels a few here and there feed on mud and on chance

morsels of food thrown to them
;
the greater part of them 592*

subsist on fresh water. Eel-breeders are particularly careful

to have the water kept perfectly clear, by its perpetually

flowing on to flat slabs of stone 7 and then flowing off again ;

sometimes they coat the eel-tanks with plaster. The fact

is that the eel will soon choke if the water is not clear, 5

as his gills are peculiarly small. On this account, when

fishing for eels, they disturb the water. 8 In the river

Strymon eel-fishing takes place at the rising of the Pleiads,

because at this period the water is troubled and the mud
raised up

9
by contrary winds

;

10 unless the water be in this

condition, it is as well to leave the eels alone. When dead

the eel, unlike the majority of fishes, neither floats on nor TO

rises to the surface
;
and this is owing to the smallness

1 Plin. ix. 30.
2 H. A. ii. 17. 5o8

b
,

ix. 50; P. A. iii. 14. 675
a

3 ; Plin. ix. 29; Ov.
Hal. 119, &c.

;
cf. /unpu, H. A. ix. 50. 632^ 10.

3 P. A. iv. 13. 696&quot;
ii.

4 A. and W. stigmatize the words relating to the dolphin and other
cetacea.

5
//. A. ix. 48. 63i

a 20
;

Plin. ix. 7.
fi Arist. ap. Athen. vii. 298.
7 Cf. Schol. ad Arat. Dios. 993, and many other refif. in Schneider s

note.
8 Ar. Eg. 864.

9 For VTTO TrvevfjuiTuv Pice. cj. vrroKivflrai TTV.

10 Or by southerly winds blowing against the current .
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of the stomach. A few eels are supplied with fat, but the

greater part have no fat whatsoever. When removed from

the water they can live for five or six days ;

l for a longer

period if north winds prevail, for a shorter if south winds.2

IP If they are removed in summer from the pools to the

tanks they will die
;
but not so if removed in the winter.

They are not capable of holding out against any abrupt

change : consequently they often die in large numbers when

men engaged in transporting
3 them from one place to

another dip them into water particularly cold. They will

also die of suffocation if they be kept in a scanty supply of

20 water. This same remark will hold good for fishes in

general ;
for they are suffocated if they be long confined

in a short supply of water, with the water kept unchanged-

just as animals that respire are suffocated if they be shut

up with a scanty supply of air. The eel in some cases

lives for seven or eight years. The river-eel feeds on his

_\; own species, on grass, or on roots, or on any chance food

found in the mud. 4 Their usual feeding-time is at night,

and during the day-time they retreat into deep water.

And so much for the food of fishes.

Of birds, such as have crooked talons are carnivorous 3

without exception, and cannot swallow corn or bread-food

even if it be put into their bills in tit-bits ; as for instance,

5Q2
b
the eagle of every variety, the kite, the two species of

hawks, to wit, the dove-hawk and the sparrow-hawk and,

by the way, these two hawks differ greatly in size from one

another and the buzzard. The buzzard is of the same

size as the kite, and is visible at all seasons of the year.
5

5 There is also the phene (or lammergeier) and the vulture.

The phene is larger than the common eagle and is ashen

in colour. Of the vulture there are two varieties : one small

and whitish, the other comparatively large and rather more

ashen-coloured than white. Further, of birds that fly by
1 Plin. ix. 38.
2 In other words, longer in cold weather than in warm.
3 Dittm. reads

&amp;lt;f)0eipovaiv
for (pepovviv MSS.

4

[ ] A. and W. 5 Plin. x. 9.
fi The former being the Egyptian vulture, Neophron percnopterus,

the latter including Vitlturfuh us and Gyps cinereiis.
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night, some have crooked talons, such as the night-raven,

the owl, and the eagle-owl. The eagle-owl resembles the

common owl in shape, but it is quite as large as the eagle. TO

Again, there is the eleus, the Aegolian owl, and the little

horned owl. Of these birds, the eleus is somewhat larger

than the barn-door cock, and the Aegolian owl is of about

the same size as the eleus, and both these birds hunt the

jay ;
the little horned owl is smaller than the common owl.

All these three birds are alike in appearance, and all three

are carnivorous.

Again, of birds that have not crooked talons some are 15

carnivorous, such as the swallow. Others feed on grubs,

such as the chaffinch, the sparrow, the ;

batis
,
the green

linnet, and the titmouse. Of the titmouse there are three

varieties. The largest is the finch-titmouse for it is about

the size of a finch
;
the second has a long tail, and from its

habitat is called the hill-titmouse
;
the third resembles the 20

other two in appearance, but is less in size than either of

them. 1 Then come the becca-fico,
2 the black-cap, the bull

finch, the robin, the epilais, the midget-bird, and the

golden-crested wren. This wren is little larger than a

locust, has a crest of bright red
gold,&quot;

and is in every way
a beautiful and graceful little bird. Then the anthus, a 25

bird about the size of a finch
;
and the mountain-finch,

which resembles a finch and is of much the same size, but

its neck is blue,
4 and it is named from its habitat

;
and

lastly the wren and the rook. The above-enumerated

birds and the like of them feed either wholly or for the

most part on grubs, but the following and the like feed on

thistles; to wit, the linnet, the thraupis, and the goldfinch.

All these birds feed on thistles, but never on grubs or any 593*

living thing whatever
; they live and roost also on the

plants from which they derive their food.

1 To wit, the great tit or ox-eye, the long-tailed or the penduline tit,

and lastly the tomtit, coletit, and other allied species.
2 On (TVKuXis and ne\ayKopv(f)os cf. H. A. ix. 49 B. 632

b
. These and

many of the other birds here mentioned are not to be identified.
3

(pnii iKovs is defined by Arist. de Sensu, 3. 440* 10, as being like the

sun seen through a mist, fit dx\vos KOI
4 The blue-throat, Cyanectila suecica.
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There are other birds whose favourite food consists of

insects found beneath the bark of trees
;

as for instance,

5 the great and the small pie, which are nicknamed the wood

peckers. These two birds resemble one another in plumage
and in note, only that the note of the larger bird is the

louder of the two ; they both frequent the trunks of trees

in quest of food. There is also the greenpie, a bird about

the size of a turtle-dove, green-coloured all over, that pecks
at the bark of trees with extraordinary vigour, lives generally

TO on the branch of a tree, has a loud note, and is mostly found

in the Peloponnese. There is another bird called the (

grub-

picker (or tree-creeper), about as small as the penduline

titmouse, with speckled plumage of an ashen colour, and

with a poor note
;

it is a variety of the woodpecker.
1

There are other birds that live on fruit and herbage,

15 such as the wild pigeon or ring-dove, the common pigeon,

the rock-dove, and the turtle-dove. The ring-dove and the

common pigeon are visible at all seasons; the turtle-clove

only in the summer, for in winter it lurks in some hole or

other and is never seen.2 The rock-dove is chiefly visible

in the autumn, and is caught at that season
;

it is larger

20 than the common pigeon but smaller than the wild one
;

3

it is generally caught while drinking.
4 These pigeons bring

their young ones with them when they visit this country.

All our other birds come to us in the early summer and

build their nests here, and the greater part of them rear

their young on animal food,
5 with the sole exception of the

pigeon and its varieties.

The whole genus of birds may be pretty well divided

25 into such as procure their food on dry land, such as frequent

rivers and lakes, and such as live on or by the sea.

Of water-birds such as are web-footed live actually on

the water, while such as are split-footed live by the edge of

1 On the woodpecker cf. H. A. ix. 9. 614*.
2 H. A. viii. 1 6. 6ooa 20

;
but cf. ix. 7. 6i3

b 2 Stdyovat . . . TOV Qepovs ei&amp;gt;

TOtf Xlp.pioiS, TOV 8e
XlfJLO&amp;gt;VOS

fV Tdlf aXefU Otf.

3 H. A. v. 13. 544
b 2.

4 That is to say, by means of a water-trap, still in common use in

Italy.
r

{(dots is so translated by Scaliger, Schneider, and others
;
but the

Greek may be questioned.
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it and, by the way, water-birds that are not carnivorous

live on water-plants, (but most of them live on fish),
1 like

the heron 2 and the spoonbill that frequent the banks of593
b

lakes and rivers
;
and the spoonbill, by the way, is less

than the common heron, and has a long flat bill. There are

furthermore the stork and the seamew; and the seamew,

by the way, is ashen-coloured. There is also the schoenilus,

the cinclus, and the white-rump. Of these smaller birds 5

the last mentioned is the largest, being about the size of

the common thrush
;

all three may be described as wag
tails . Then there is the scalidris, with plumage ashen-

grey, but speckled. Moreover, the family of the halcyons
or kingfishers live by the waterside. Of kingfishers there

are two varieties;
3 one that sits on reeds and sings; the 10

other, the larger of the two. is without a note. Both these

varieties are blue on the back. There is also the trochilus

(or sandpiper). The halcyon also, including a variety

termed the cerylus, is found near the seaside. The crow

also feeds on such animal life as is cast up on the beach,

for the bird is omnivorous. There are also the white gull,

the cepphus, the aethyia, and the charadrius. 15

Of web-footed birds, the larger species live on the banks

of rivers and lakes
;

as the swan, the duck, the coot, the

grebe, and the teal a bird resembling the duck but less in

size and the water-raven or cormorant. This bird is the

size of a stork, only that its legs are shorter
;

it is web-

footed and is a good swimmer
;

its plumage is black. It 20

roosts on trees,
4 and is the only one of all such birds as

these that is found to build its nest in a tree. Further there

is the large goose, the little gregarious goose, the vulpanser,
the horned grebe,

5 and the penelops. The sea-eagle lives

in the neighbourhood of the sea and seeks its quarry in

lagoons.

A great number of birds are omnivorous. Birds of prey 25

feed on any animal or bird, other than a bird of prey, that

they may catch. These birds never touch one of their own

1

Cj. Dittm. 2 H.A. ix. 18. 6i6b 33.
3

Plin. x. 47-
4

Cf. Milton, P. L. iv. 196.
5 A conjectural translation of ai .
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genus, whereas fishes often devour members actually of

their own species.

Birds, as a rule, are very spare drinkers. In fact birds

594
a
of prey never drink at all, excepting a very few, and these

drink very rarely ; and this last observation is peculiarly

applicable to the kestrel. 1 The kite has been seen to drink,

but he certainly drinks very seldom.

Animals that are coated with tessellates such as the 4
lizard and the other quadrupeds, and the serpents are

5 omnivorous : at all events they are carnivorous and

graminivorous ;
and serpents, by the way, are of all

animals the greatest gluttons.

Tessellated animals are spare drinkers, as are also all

such animals as have a spongy lung,
2 and such a lung,

scantily supplied with blood, is found in all oviparous

animals. 3
Serpents, by the by, have an insatiate appetite

10 for wine
;

4

consequently, at times men hunt for snakes by

pouring wine into saucers and putting them into the inter

stices of walls, and the creatures are caught when
inebriated. Serpents are carnivorous, and whenever they
catch an animal they extract all its juices and eject the

creature whole. And, by the way, this is done by all

other creatures of similar habits, as for instance the spider;

only that the spider sucks out the juices of its prey outside,

* 5 and the serpent does so in its belly. The serpent takes

any food presented to him, eats birds and animals, and

swallows eggs entire. 5 But after taking his prey he

stretches himself until he stands straight out to the very

tip, and then he contracts and squeezes himself into little

compass, so that the swallowed mass may pass down his

20 outstretched body;
7 and this action on his part is due to

the tenuity and length of his gullet. Spiders and snakes
1 G. A. m. i. 75o

a
7.

2 P. A. iii. 6. 669* 25 ;
de Resp. 10. 475

b
24.

3 So Schneider and Dittm. MSS. have e^ovo-i Se ao^ov TO. oAiyai/xu
ndvTa Kai TO. (OOTOKU.

4 Plin. x. 93.
5 Plin. x. 92.

*

Cf. Ael. vi. 1 8 eV itKpa rr)s ovpas eo-Tcos.
7 This sentence is obscure and difficult, and has been variously

translated, some making it the serpent and some the egg that is stood

up eVri ro aKpov. I suspect that some Egyptian story of the cobra
underlies the statement.
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can both go without food for a long time
;
and this remark

may be verified by observation of specimens kept alive in

the shops of the apothecaries.

5 Of viviparous quadrupeds such as are fierce and jag- 25

toothed are without exception carnivorous
; though, by

the way, it is stated of the wolf, but of no other animal,

that in extremity of hunger it will eat a certain kind of

earth. 1 These carnivorous animals never eat grass except

when they are sick, just as dogs bring on a vomit by eating

grass and thereby purge themselves,

The solitary wolf is more apt to attack man than the 30

wolf that goes with a pack.
2

The animal called glanus by some and hyaena by
others is as large as a wolf, with a mane like a horse, 594

b

only that the hair is stiffer and longer and extends over

the entire length of the chine. It will lie in wait for a man
and chase him/

3 and will inveigle a dog within its reach by

making a noise that resembles the retching noise of a man

vomiting.
4

It is exceedingly fond of putrefied flesh, and

will burrow in a graveyard to gratify this propensity.

The bear is omnivorous. It eats fruit, and is enabled by 5

the suppleness of its body to climb a tree
;

it also eats

vegetables, and it will break up a hive to get at the honey ;

it eats crabs and ants also, and is in a general way car

nivorous. It is so powerful that it will attack not only the

deer but the wild boar, if it can take it unawares, and also 10

the bull. After coming to close quarters with the bull it

falls on its back in front of the animal, and, when the bull

proceeds to butt, the bear seizes hold of the bull s horns

with its front paws, fastens its teeth into his shoulder, and

drags him down to the ground.
5 For a short time together 15

it can walk erect on its hind legs. All the flesh it eats it

first allows to become carrion.

1
Plin. x. 93.

2 For /xaXXof avruv Pice. cj. /zu\Aoi&amp;gt;
XVTTGOVTCS.

3 Plin. viii. 44 ;
Ael. vii. 22.

4 Schn. quotes Political Magazine, 1786, p. 65 : This howl is very
peculiar. Its beginning resembles a man moaning, and its latter part
as if he were making a violent effort to vomit. Dittm., however,
believes the sentence to be wholly corrupt, and suggests such words as

in 594
1

1 6 r &quot; ^ K/jeu TTUI/TU Karecr& et TrpoafjTrovcra TrputTov.
r

Plin. viii. 54 ;
Ael. vi. 9.

6 A. and W. suggest that this clause may have become detached from
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The lion, like all other savage and jag-toothed animals,

is carnivorous. It devours its food greedily and fiercely,

and often swallows its prey entire without rending

it at all
;

it will then go fasting for two or three days

20 together, being rendered capable of this abstinence by its

previous surfeit.
1

It is a spare drinker. It discharges the

solid residuum in small quantities, about every other day or

at irregular intervals, and the substance of it is hard and dry

like the excrement of a dog. The wind discharged from

off its stomach is pungent, and its urine emits a strong

odour, a phenomenon which, in the case of dogs, accounts

25 for their habit of sniffing at trees ;- for, by the way. the lion,

like the dog, lifts its leg to void its urine. It infects the

food it eats with a strong smell by breathing on it,
3 and

when the animal is cut open an overpowering vapour
exhales from its inside.

Some wild quadrupeds feed in lakes and rivers
;
the seal

30 is the only one that gets its living on the sea. To the

former class of animals belong the so-called castor, the

satyrium,
4 the otter, and the so-called latax, or beaver.

The beaver is flatter than the otter and has strong teeth ;

595
a

it often at night-time emerges from the water and goes

nibbling at the bark of the aspens that fringe the river

sides. The otter will bite a man. and it is said that when

ever it bites it will never let go until it hears a bone crack.

The hair of the beaver is rough, intermediate in appearance
5 between the hair of the seal and the hair of the deer.

Jag-toothed animals drink by lapping, as do also some 6

animals with teeth differently formed, as the mouse. Animals
whose upper and lower teeth meet evenly

5 drink by suction.

the account of vaiva. On the other hand, Trpoo-rjirovo-a may be corrupt
(cf. 77. /. Trpocrewrovcra), perhaps for TrpoXti^ouo-u.

]
Ael. iv. 34.

2 We must either assume the omission of &o-rrfp after diorrfp, or else

suppose that the whole clause diorrep . . . dtvopw is parenthetical and
loosely dependent on the suggestion of oayiij.

3 Hence the story in Ael. v. 39 of how the lion, impregnating with
his foul breath his reserves of food, secures them from molestation.

MSS. have TO u-adepiov KUI TO varvpioV) TO o~ii6piov KCU TO crarreipioi.
Sundevall ascribes both names, together with nda-rtop and Xdra, to the
beaver.

6 (TWodovTa : ana Xey.
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as the horse and the ox
;

the bear neither laps nor sucks,

but gulps down his drink. Birds, as a rule, drink by 10

suction, but the long-necked birds stop and elevate their

heads at intervals
;

the purple coot is the only one (of the

long-necked birds) that swallows water by gulps.
1

Horned animals, domesticated or wild, and all such as

are not jag-toothed, are all frugivorous and graminivorous,

save under great stress of hunger.
2 The pig

3
is an ex- 15

ception ;
it cares little for grass or fruit, but of all animals

it is the fondest of roots, owing to the fact that its snout is

peculiarly adapted for digging them out of the ground ;

4

it is also of all animals the most easily pleased in the

matter of food. It takes on fat more rapidly in proportion
to its size than any other animal

;
in fact, a pig can be 20

fattened for the market in sixty days. Pig-dealers can tell

the amount of flesh taken on, by having first weighed the

animal while it was being starved. Before the fattening pro

cess begins, the creature must be starved for three days ;

5

and, by the way, animals in general will take on fat if sub

jected previously to a course of starvation
;

after the three

days of starvation, pig-breeders feed the animal lavishly.

Breeders in Thrace, when fattening pigs, give them a drink on 25

the first day ; then they miss one, and then two days, then

three and four, until the interval extends over seven days.

The pigs meat used for fattening is composed of barley,

millet, figs, acorns, wild pears, and cucumbers.6 These

animals and other animals that have warm bellies 7 are 3

fattened by repose. [Pigs also fatten the better by being
allowed to wallow in mud.8

They like to feed in batches

of the same age. A pig will give battle even to a wolf.]
9 595

b

1 Athen. ix. p. 398 ;
Plin. x. 63.

2
Plin. x. 93.

3 Some MSS. have KWOS. The passage is apparently faulty, and
Pice, reconstructs (oo-a tie Kap^apoSojTn,} ea) rrjs Kvi/oy, ravrn 5 TJKHTTCI

l
Kap7ro&amp;lt;paya.

4 Plin. xi. 60, xii. 91. Cf. Alex. Aphr. ProM. i. 141.
3

Plin. viii. 77.
fi

Cf. Horn. Od. x. 242 ;
//. A. viii. 21. 603* 27 ; Varro, R. R. iv. 2.

7 Some MSS. have KoiXiav 6epp.fiv aya6rt
v. Pice. CJ. {ya#r}) rj nrpfftia

06 T(IS VS.
9

Apparently somewhat corrupt : cf. Ael. v. 45 Traxvveo-diu Se rr)v vvv

(Trp((pofJLi&amp;gt;r]v
KT\. 9

[ |

A. and \V., Dittm.
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If a pig be weighed when living, you may calculate that

after death its flesh will weigh five-sixths of that weight,

and the hair, the blood, and the rest will weigh the other

sixth. When suckling their young, swine like all other

animals get attenuated. So much for these animals.

5 Cattle l feed on corn and grass, and fatten on vegetables 7

that tend to cause flatulency,
2 such as bitter vetch or

bruised beans or bean-stalks. The older ones also will

fatten if they be fed up after an incision has been made

into their hide, and air blown thereinto/5 Cattle will fatten

also on barley in its natural state or on barley finely

10 winnowed, or on sweet food, such as figs, or pulp from the

wine-press.
4 or on elm- leaves. But nothing is so fattening

as the heat of the sun and wallowing in warm waters. If the

horns of young cattle be smeared with hot wax, you may
mould them to any shape you please,

5 and cattle are less

subject to disease of the hoof if you smear the horny parts
6

15 with wax, pitch, or olive oil. Herded cattle suffer more when

they are forced to change their pasture-ground by frost than

when snow is the cause of change. Cattle grow all the more

in size when they are kept from sexual commerce over a

number of years ;
and it is with a view to growth in size

that in Epirus the so-called Pyrrhic kine 7 are not allowed

intercourse with the bull until they are nine years
8
old;

1 Plin. xviii. 30.
2

&amp;lt;j&amp;gt;vcrr]TLKo
is

)
for which some MSS. and Aldus read ^uo-tKots-, seems

to me not above suspicion. (^ao-^Xots would be a simple and appropriate
, is frequent in similar passages, alwword. (frvo-tiTiKos, however, is frequent in similar passages, always

with reference to beans or such-like leguminous plants. Either the
word itself or some other of which it is a corruption must, I think,
have meant podded vegetables, and has nothing to do with flatulency.

3 This also is stigmatized by A. and W.
;
but cf. Plin. viii. 70.

4
aaTa(f&amp;gt;i(Ti

KOL olvols, MSS. and edd., lit. raisins and wine . I con

jecture a. TOV olvov, in the sense of arepQvXa, La.t.-vitiacea
t
the marc

,

or crushed grapes from the wine-press ;
cf. Varro, R.R. ii. 2, iii. n

;

Colum. vi. 3, c.
5 Plin. xi. 45. Schn. quotes Itiner. Olafseni, i. p. 27 (vers. germ.}, in

witness of a similar practice in Iceland.
6
Kfpara : lit. horns

;
but cf. Cato, 7?. 7?. 72 Boves ne pedes

jSubterant, pice liquida cornua infima unguito . Cf. Colum. vi. 15;
Verg. G. iii. 88, &c.

;
Schn. and Pice, read Kepdnn.

7 H. A. iii. 21. 522
b
24 ;

Ael. iii. 33 ;
Plin. viii. 70 ; Colum. vi. I

;

Varro, A . A*, ii. 5.
8 Plin. /. c. non ante quadrimatum , reading (as Dittm. shows) 8 for 6\
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from which circumstance they are nicknamed the *

unbulled

kine. Of these Pyrrhic cattle, by the way, they say that

there are only about four hundred in the world, that they 20

are the private property of the Epirote royal family, that

they cannot thrive out of Epirus, and that people elsewhere

have tried to rear them, but without success.

8 Horses, mules, and asses feed on corn and grass, but are

fattened chiefly by drink. Just in proportion as beasts of

burden drink water, so will they more or less enjoy their

food, and a place will give good or bad feeding according 25

as the water is good or bad. Green corn, while ripening,
1

will give a smooth coat
;
but such corn is injurious if the

spikes are too stiff and sharp.
2 The first crop of clover

is unwholesome, and so is clover over which ill-scented

water runs
;

for the clover is sure to get the taint of the

water. 3 Cattle like clear water for drinking ;

4 but the horse 30

in this respect resembles the camel, for the camel likes

turbid and thick water, and will never drink from a stream

until he has trampled it into a turbid condition.5
And, by

the way, the camel can go without water for as much as

four days, but after that when he drinks, he drinks in

immense quantities.

9 The elephant
7 at the most can eat nine Macedonian

medimni of fodder 8 at one meal
;
but so large an amount is

unwholesome. As a general rule it can take six or seven 5

medimni of fodder, five medimni of wheat, and five mareis

of wine six cotylae going to the maris? An elephant
has been known to drink right off fourteen Macedonian

metretae of water, and another eight metretae later in

the day,

is probably corrupt ;
I should conjecture eyjcatpor, or possibly

, though these words do not occur elsewhere in A. gpaort? is

Sylburg s emendation for Kpdvis. Cf. Kpaans s. ypdo-ns, xXopo? xPTOf
&amp;gt;

Hesych. ; ypaarifciv tWovy, Geofion. xvi. I. II.
2 So Colum. vi. 3, with regard to prickly shrubs.
3 A. and W. read rf)s 1\vos: MSS. ri)s Troas. Pice. TI
4 Cf. Colum. vi. 22.
3 Aelian xvii. 7 applies this statement to the elephant.

Plin. viii. 26. 7 Cit. Ael. xvii. 7.
8
Dittm., after Camus and Schn., inserts (Kpiduv), from Ael. /. c.

9
Cit. Pollux, x. 47.
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Camels l
live for about thirty

2
years ;

in some ex-

10 ceptional cases they live much longer, and instances have

been known of their living to the age of a hundred. The

elephant is said by some to live for about two hundred

years ; by others, for three hundred.

Sheep and goats are graminivorous, but sheep browse 10

assiduously and steadily, whereas goats shift their ground

rapidly, and browse only on the tips of the herbage.
T 5 Sheep are much improved in condition by drinking, and

accordingly they give the flocks salt ?&amp;gt;

every five days in

summer, to the extent of one medimnus to the hundred

sheep, and this is found to render a flock healthier

and fatter. In fact they mix salt 4 with the greater part

of their food
;
a large amount of salt is mixed into their

20 bran (for the reason that they drink more when thirsty),

and in autumn they get cucumbers with a sprinkling of salt

on them
;

this admixture of salt in their food tends also

to increase the quantity of milk in the ewes. If sheep
be kept on the move at midday they will drink more

copiously towards evening ;
and if the ewes be fed with

salted food as the lambing season draws near they will

get larger udders. Sheep are fattened by twigs of the

25 olive or of the oleaster, by vetch, and bran of every kind
;

and these articles of food fatten all the more if they be

first sprinkled with brine. Sheep will take on flesh all the

better if they be first put for three days through a process

of starving. In autumn, water from the north is more

wholesome for sheep than water from the south/1 Pasture

grounds are all the better if they have a westerly aspect.

Sheep will lose flesh if they be kept overmuch on the

30 move or be subjected to any hardship. In winter time

1
//. A. vi. 26. 578

a
12; Plin. viii. 26: Ael. iv. 55.

2
Probably irfvrfjKnvra : cf. cift.

:? Eust. ad II. p. 919; Colum. I\. R. vi. 4.
4 Schn. suggests dcXtafoprcr, to entice them.

vdtop. It is neither certain nor yet likely that rain is meant, though
A. and W. take it so. Schn. suggests, with much probability, roC /*

Oepovs TO jSopeioy, TOV 8e fj.tTono)pov TO VOTIOV a/mmr. Scotus translates

according to such a reading et in aestate valens est aqua septentrio-
nalis frigida. et in autumno aqua meridionalis tepida .
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shepherds can easily distinguish the vigorous sheep from

the weakly, from the fact that the vigorous sheep are

covered with hoar-frost while the weakly ones are quite

free of it
;

the fact being that the weakly ones feeling 5g6
b

oppressed with the burden shake themselves and so get

rid of it. The flesh of all quadrupeds deteriorates in

marshy pastures, and is the better on high grounds. Sheep
that have flat tails

1 can stand the winter better 2 than

long-tailed sheep, and short-fleeced sheep than the shaggy- 5

fleeced;
3 and sheep with crisp wool 4 stand the rigour of

winter very poorly. Sheep are healthier than goats, but

goats are stronger than sheep.
5

[The fleeces and the wool

of sheep that have been killed by wolves, as also the

clothes made from them, are exceptionally infested with

lice.]

Of insects, such as have teeth are omnivorous
;
such as 10

have a tongue feed on liquids only, extracting
7 with that

organ juices from all quarters. And of these latter some

may be called omnivorous, inasmuch as they feed on

every kind of juice, as for instance, the common fly ;
others

are blood-suckers, such as the gadfly and the horse-fly,

others again live on the juices of fruits and plants. The
bee is the only insect that invariably eschews whatever is 15

rotten
;

8
it will touch no article of food unless it have

a sweet-tasting juice, and it is particularly fond of drinking

1
//. A. viii. 28. 6o6 a

13.
2
Reading efyetjuepwrepot, with the AISS., Bekk., &c. Dittm. em.

Suo-^ei/Aepcore/joi, following Scaliger and Casaubon.
3 On the various sorts of wool cf. Plin. viii. 73, Colum. vii. 4, &c.

As Schn. points out, the oles KoXepai are such as the celebrated Apulae,
breves villo

, commonly called the Tarentine race, but originally

Phrygian (Plin. xxix. 9 ;
Strab. vi. 9. 284, c.).

4 For ouXui some MSS. have alycs, and Pice, reads ouXm wa-Trep nai

myey. Dittm. is inclined to read dva-xfip-epoi de KOI ai atyey, vyiaivurepat

(yap 6Xcoy} p,ev at oiey KT\,
5 H. A. ix. 3. 6iob 33.
*

Plin. xi. 39 ;
Plut. Symp. ii. 9 ;

Ael. i. 38 ; Geopon. xv. I. 5 ;
Phile.

Widespread as this story is, it may well have sprung from some simple
error or misreading, some such word as eXi/co^oar/Ju^oy having been
mistaken for Xvnofiptoros.

7 Schn. prefers tKxvpi&ivaiv, as in viii. 4. 594* 15.
8 H. A. iv. 8. a 2.
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water if it be found bubbling up clear from a spring

underground.
So much for the food of animals of the leading genera.

20 The habits of animals are all connected with either 12

breeding and the rearing of young, or with the procuring

a due supply of food ;
and these habits are modified so as to

suit cold and heat and the variations of the seasons. For all

animals have an instinctive perception of the changes of tem-

25 perature, and, just as men seek shelter in houses in winter, or

as men of great possessions
l

spend their summer in cool

places and their winter in sunny ones, so also all animals

that can do so shift their habitat at various seasons.

Some creatures can make provision against change with-

30 out stirring from their ordinary haunts
;

others migrate,

quitting Pontus and the cold countries after the autumnal

597
a
equinox to avoid the approaching winter, and after the

spring equinox migrating from warm lands to cool lands

to avoid the coming heat. In some cases they migrate

from places near at hand, in others they may be said

to come from the ends of the world, as in the case of the

crane
;

2 for these birds migrate from the steppes of Scythia

5 to the marshlands south of Egypt where the Nile has its

source. 3 And it is here, by the way, that they are said to

fight with the pygmies ;

4 and the story is not fabulous,

but there is in reality a race of dwarfish men, and the

horses are little in proportion, and the men live in caves

underground. Pelicans also migrate, and fly from the

10 Strymon to the Ister. and breed on the banks of this river.

They depart in flocks, and the birds in front wait for

those in the rear, owing to the fact that when the flock

is passing over the intervening mountain range, the birds

in the rear lose sight of their companions in the van.

Fishes also in a similar manner shift their habitat now out of

1 Not improbably referring to the Persian king s migrations between
Susa and Ecbatana, as Aelian (iii. 13^ in his description of the crane,

explicitly does.
2 Herod, ii. 22

;
Ael. ii. I, iii. 13 ;

Plin. x. 30, &c,
3 Cf. Afefeor. i. 13. 35o

b
14, and Ideler s note.

4
//. iii. 6, c. See, for other reff., Gl. of Greek Birds, p. 43.
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the Euxine 1 and now into it. In winter they move from the 15

outer sea in towards land in quest of heat
;

in summer they
shift from shallow waters to the deep sea to escape the heat.2

Weakly birds in winter and in frosty weather come down
to the plains for warmth, and in summer migrate to the

hills for coolness. The more weakly an animal is the 20

greater hurry will it be in to migrate on account of extremes

of temperature, either hot or cold
;

thus the mackerel

migrates in advance of the tunnies, and the quail in

advance of the cranes. The former migrates in the month
of Boedromion, and the latter in the month of Maemacte-

rion. 3 All creatures are fatter in migrating from cold to 25

heat than in migrating from heat to cold; thus the quail
is fatter when he emigrates in autumn than when he

arrives in spring. The migration from cold countries is

contemporaneous with the close of the hot season. Animals

are in better trim for breeding purposes in spring-time,
4

when they change from hot to cool lands.

Of birds, the crane, as has been said, migrates from one 3

end of the world to the other
; they fly against the wind.

The story told about the stone is untrue : to wit, that the 597
b

bird, so the story goes, carries in its inside a stone by
way of ballast, and that the stone when vomited up is a

touchstone for gold.
5

The cushat and the rock-dove migrate, and never winter

in our country, as is the case also with the turtle-dove 6
;

the common pigeon, however, stays behind. The quail 5

also migrates ; only, by the way, a few quails and turtle

doves may stay behind here and there in sunny districts.

Cushats and turtle-doves flock together, both when they
arrive and when the season for migration comes round

again. When quails come to land,
7 if it be fair weather or

if a north wind is blowing, they will pair off and manage 10

pretty comfortably; but if a southerly wind prevail they
1

Perhaps from the open sea .
2 Ael. ix. 57.

3

Boedromion, 22 August-22 September ; Maemacterion, -22 October.
* Here Dittm. rejects u. 5 Ael. ii. I, iii. 13, &c.
Some MSS. insert /cat at ^eXtSo^ey. Pice. cj. *ai at rpvyoves 8 tos at ^f\.

7 A doubtful rendering. Gesner and Camus suggest Trcrui/rat. Serin,
tr. cum incubuerint [alarum remigio ] ;

A. and W. vvenn die Wach-
teln einfallen

; Gaza, cum ceciderint.
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are greatly distressed owing to the difficulties in the way of

flight,
1 for a southerly wind is wet and violent. For this

reason bird-catchers are never on the alert for these birds

during fine weather, but only during the prevalence of

southerly winds,
2 when the bird from the violence of the

wind is unable to fly.
:i

And, by the way, it is owing to

the distress occasioned by the bulkiness of its body that

the bird always screams while flying : for the labour is

15 severe. When the quails come from abroad 4

they have

no leaders, but when they migrate hence, the glottis flits

along with them, as does also the landrail, and the eared

owl, and the corncrake.5 The corncrake calls them in the

night, and when the bird-catchers hear the croak of the

bird in the night-time they know that the quails are on

20 the move. The landrail is like a marsh bird, and the

glottis has a tongue that can project far out of its beak.

The eared owl is like an ordinary owl, only that it has

feathers about its ears
; by some it is called the night-

raven. It is a great rogue of a bird, and is a capital mimic
;

a bird-catcher will dance before it and, while the bird is

mimicking his gestures, the accomplice comes behind and

25 catches it.
6 The common owl is caught by a similar trick.

As a general rule all birds with crooked talons are short-

necked, flat-tongued, and disposed to mimicry. The Indian

bird, the parrot,
7 which is said to have a man s tongue,

answers to this description ; and, by the way, after drinking

wine, the parrot becomes more saucy than ever.

Of birds, the following are migratory the crane, the

30 swan, the pelican, and the lesser goose.

Of fishes, some, as has been observed, migrate from the 13

outer seas in towards shore, and from the shore towards

the outer seas, to avoid the extremes of cold and heat.

1 Plin. x. 33 ;
Solin. xi.

2
Cf. Numbers xi. 31.

3
Propter sui corporis pondus, Gaza. Dittm. reads evdias 6 ov

(KCIKWS 8e) TTtrovrai diet TO f3dpos. Pice, padiuis S ov Trerovrai. The
whole passage is of doubtful value.

4 (KeWei: Sundevall CJ. e/celcre.

5

opTvyo^Tpa and Kvxpapos are not improbably, like landrail and

corncrake, one and the same bird.
G Plin. x. 33 ;

Athen. ix. p. 390; Plut. Sol. Anim. 3.
7 Plin. x. 58 ;

Ctes. ap. Phot., &c.
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Fish living near to the shore are better eating than

deep-sea fish. The fact is they have more abundant and

better feeding, for wherever the sun s heat can reach vege

tation is more abundant, better in quality, and more delicate,

as is seen in any ordinary garden. Further, the black 1

shore-weed grows near to shore
;

the other shore-weed 5

is like wild weed. 2
Besides, the parts of the sea near to

shore are subjected to a more equable temperature ;
and

consequently the flesh of shallow-water fishes is firm and

consistent, whereas the flesh of deep-water fishes is flaccid

and watery.

The following fishes are found near into shore the

synodon,^ the black bream,
4 the meroti/ the gilthead, the 10

mullet, the red mullet, the wrasse, the weaver,
6 the calli-

onymus, the goby,
7 and rock-fishes of all kinds. The

following are deep-sea fishes the trygon, the cartilaginous

fishes, the white conger, the serranus, the erythrinus. and

the glaucus. The braize,
8 the sea-scorpion, the black

1

/xeyay, Med. et vers. Guil.
2

Reading opoios eon TOIS dypiois. The sentence is obscure, and

probably altogether corrupt : I conjecture 6 8e 0d\\os opoi6s eVn rats

dyitvpais. Dittm. cj. rols n/u/iot?.
3

0-u/a&amp;gt;da&amp;gt;i/,
s. &amp;lt;rvv68a&amp;gt;v. Some ichthyological writers have conjectured

Kw68o&amp;gt;v,
and take the name to be descriptive of Dentex vulgaris ;

cf.

crvvaypis, ii. 13. 5O5
a 16.

4

Kavdapos- Cantharus lineatus, the black sea-bream, is in Mod. Gk.

(TKaBdpi, d(TK.d6apos ;
Prov. It. canturu, scantaro, c. The scarcer species

Scatharus graecus is confused with it. The former enters harbours
and is frequently taken by anglers from rocks and pier-heads
(Yarrell).

&quot;

op$&amp;lt;*&amp;gt;?. Probably the merou, or great sea-perch, Scrnmus ( Epi-
nephelus] gigas*, Mod. Gk. o/j (/&amp;gt;&&amp;gt;?. pocpos (Bory de St. Vincent, Aposto-
lides) : it spawns in shallow waters.

&quot;

dpaKcov. Trachinus draco] Mod. Gk. bpaKaiva, rpd^iva] Prov. It.

dragena, tragena, &c.
;
Lat. araneus\ Genoese pesce ragno, &:c. The

name weever is said to be wyvern, i.e. dragon.
7

xco3idf. Various species of Gobius are still called luofiios or yw/iidy.
G. niger is the commonest, and is caught in abundance in the lagoons
of Missolonghi (Apostolides). Cf. Juv. xi. 57.

8

(pdypos. Cf. Arist. ap. Athen. vii. 327. Identified with Pagrus
vulgaris, the braize or becker

;
Mod. Gk. pdypos, ndypos, (pdyovpos

(Rond.), (pdyyapL (Bory de St. V.) ;
\t. pagra, pagar, &c. According to

Heldreich and Erhard, &amp;lt;payypi
or (pdyKpiov is Dentex macrophthalmus^

the braize being called
epvdpo^apov or \vBplviov (i.e. fpvdpivov): the

latter names are given to various red-coloured fishes, e.g. Pagellus
erythrinus. Apostolides gives as the modern name ofPagrus vulgaris

ivi, a Turkish equivalent of fpv
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conger,
1 the muraena, and the piper or sea-cuckoo are

15 found alike in shallow and deep waters. These fishes,

however, vary for various localities
;
for instance, the goby

and all rock-fish are fat off the coast of Crete. Again, the

tunny is out of season in summer, when it is being preyed
on by its own peculiar louse-parasite,

2 but after the rising

of Arcturus, when the parasite has left it, it comes into

20 season again. A number of fish also are found in sea-

estuaries
;
such as the saupe, the gilthead. the red mullet,

and, in point of fact, the greater part of the gregarious

fishes. The bonito also is found in such waters,
3

as, for

instance, off the coast of Alopeconnesus; and most 4
species

of fishes are found in Lake Bistonis. 5 The coly-mackerel
G as

a rule does not enter the Euxine, but passes the summer in

2 5 the Propontis, where it spawns, and winters in the Aegean.
7

The tunny proper, the pelamys, and the bonito penetrate

into the Euxine in summer and pass the summer there
;

as do also the greater part of such fish as swim in shoals

with the currents, or congregate in shoals together. And
most fish congregate in shoals, and shoal-fishes in all cases

have leaders.

3 Fish penetrate into the Euxine for two reasons, and firstly

for food. For the feeding is more abundant and better in

quality owing to the amount of fresh river-water that dis

charges into the sea,
8 and moreover, the large fishes of this

inland sea are smaller than the large fishes of the outer sea.

In point of fact, there is no large fish in the Euxine except

ing the dolphin and the porpoise, and the dolphin is a

1 This may be a dark variety of the common conger, distinguished
as C. niger by Risso

;
but there are also many other species of eels

in the Mediterranean.
2 //. A. v. 31. 557

a
27, viii. 19. 6o2 a

25.
3 Dittm. cj. 6 f\Kfl} Ka\ aplai.

4 Some MSS. Omit 7rXe?o-ra.
5 Near Abdera, in Thrace, Ael. xv. 25.
6

According to Apostolides Scomber colias is in Mod. Gk. KoAio
s-,

Sc. scomber CTKO^PL. The mackerels are the commonest fishes of the

Black Sea. See note to v. 9. 543
a 2.

7
AcymXo), cod. Ven.

;
also Ael. x. 6. Apostolides quotes a Mod.

Gk. proverb : Everything in its season, and the KO\IOS in the month of

August.
8 Plin. ix. 19; Ael. ix. 64.
9 Plin. ix. 15; Ael. ix. 59; Plut. Sol. Anim. 981 D. The parallel

passages all give ^KTJ in place of
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small variety ;
but as soon as you get into the outer sea

the big fishes are on the big scale. Furthermore, fish

penetrate into this sea for the purpose of breeding ;
for

there are recesses there favourable for spawning, and the

fresh and exceptionally sweet water has an invigorating 5

effect upon the spawn. After spawning, when the young
fishes have attained some size, the parent fish swim out

of the Euxine immediately after the rising of the Pleiads,

If winter comes in with a southerly wind, they swim out

with more or less of deliberation
; but, if a north wind be

blowing, they swim out with greater rapidity, from the fact

that the breeze is favourable to their own course. And,

by the way, the young fish are caught about this time

in the neighbourhood of Byzantium very small in size, 10

as might have been expected from the shortness of their

sojourn in the Euxine. 1 The shoals in general are visible

both as they quit and enter the Euxine. The trichiae,
2

however, only can be caught during their entry, but are

never visible during their exit
;

in point of fact, when a

trichia is caught running outwards in the neighbourhood
of Byzantium, the fishermen are particularly careful to

cleanse their nets, as the circumstance is so singular and

exceptional. The way of accounting for this phenomenon 15

is that this fish, and this one only, swims northwards into

the Danube, and then at the point of its bifurcation swims

down southwards into the Adriatic/3

And, as a proof that

this theory is correct, the very opposite phenomenon pre
sents itself in the Adriatic

;
that is to say, they are not

1 At the present day the fishermen maintain that these [autumn]
shoals [of young tunnies] are composed of fishes of the same year : the

uniformity of size is certainly very striking (Ed. Forbes, op. tit.,

p. 206)].
2

rpixia is usually taken to be an anchovy or some similar fish (vi. 15.

569
b
26), but the present account suggests the great shoals of little athe-

rines (see note on m/n r;, 569
a
31), which migrate into the Black Sea in

spring, and are equally abundant in the Adriatic. Having passed the
Straits of Constantinople, the shoals turn northwards, keeping close in

to avoid the current which sweeps down towards the outlet (Ed. Forbes,
op.cit, p. 204).

3 The Argonauts are said to have followed the same route, Apoll.
Rh. iv. 283 ;

but its existence is denied by Strabo, i. p. 153, and Plin.

iii. 1 8. In Plin. ix. 20 the fishes are said to reach the Adriatic
subterraneis venis .
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caught in that sea during their entry, but are caught during
their exit.

Tunny-fish swim into the Euxine keeping the shore on

20 their right, and swim out of it with the shore upon their

left.
1

It is stated that they do so as being naturally weak-

sighted, and seeing better with the right eye.
2

During the daytime shoal-fish continue on their way,
but during the night they rest and feed. 3 But if there be

moonlight, they continue their journey without resting at

all. Some people accustomed to sea-life assert that shoal-

^5 fish at the period of the winter solstice never move at all,

but keep perfectly still wherever they may happen to have

been overtaken by the solstice, and this lasts until the

equinox.

The coly-mackerel is caught more frequently on entering

than on quitting the Euxine. And in the Propontis the

fish is at its best before the spawning season. Shoal-fish,

as a rule, are caught in greater quantities as they leave the

Euxine, and at that season they are in the best condition.
4

30 At the time of their entrance they are caught in very

plump condition close to shore,
5 but those are in compara

tively poor condition that are caught farther out to sea.

599
a
Very often, when the coly-mackerel and the mackerel are

met by a south wind in their exit, there are better catches

to the southward than in the neighbourhood of Byzantium.
So much then for the phenomenon of migration of fishes.

Now the same phenomenon is observed in fishes as in

5 terrestrial animals in regard to hibernation : in other words.

during winter fishes take to concealing themselves in out of

the way places, and quit their places of concealment in the

1

Plin. ix. 20; Plut. Sol. Anim. 29; Athen. vii. p. 301 ;
Ael. ix. 42 ;

Solin. xii. All through the Mediterranean the routes of the tunny arc

minutely defined and seldom vary. Cf. P. Pavesi, Le migrazioni del

tonno, Rendic. R. 1st. Lomb. (2), xx. p. 311, Milano, 1887.
2 Aesch. fr. ap. Ael., Plut., /. citt. TO O-KCUOV

ofj.fj.ci napaftaXwv Ovvvov

diKTjv : cf. also Arist. ap. Athen. vii. 301. MS. Canis. has simply 0wm
OVK 6u pXenovres : Plin. natura non acute videntes.

3 Ael. ix. 46.
4 The fishermen profess to know the shoals as they pass back

again, and can tell how much the fish have gained in weight in the

course of the summer (Ed. Forbes).
5

Guil., Scotus, and Gaza all read rov Alyaiov.
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warmer season. But, by the way, animals go into con

cealment by way of refuge against extreme heat, as well as

against extreme cold. Sometimes an entire genus will

thus seek concealment
;

in other cases some species will

do so and others will not. For instance, the shell-fish 10

seek concealment without exception, as is seen in the

case of those dwelling in the sea, the purple murex, the

ceryx, and all such like; but though in the case of the

detached species the phenomenon is obvious for they
hide themselves, as is seen in the scallop, or they are pro
vided with an operculum on the free surface, as in the case

of land snails in the case of the non-detached the con- 15

cealment is not so clearly observed. They do not go into

hiding at one and the same season ; but the snails go
in winter, the purple murex and the ceryx for about thirty

days at the rising of the Dog-star, and the scallop at about

the same period. But for the most part they go into

concealment when the weather is either extremely cold

or extremely hot.

14 Insects almost all go into hiding, with the exception of 20

such of them as live in human habitations or perish before

the completion of the year. They
l hide in the winter

;

some of them for several days, others for only the coldest

days, as the bee. For the bee also goes into hiding: and

the proof that it does so is that during a certain period 25

bees never touch the food set before them, and if a bee

creeps out of the hive, it is quite transparent,
2 with nothing

whatsoever in its stomach
;
and the period of its rest and

hiding lasts from the setting of the Pleiads until spring

time.

Animals take their winter-sleep or summer-sleep by con

cealing themselves in warm places, or in places where they
have been used to lie concealed.

1 For Tavra Dittm. cj. raXXa.
2

dia(})avrt s is dubious : it was suggested by Scaliger and adopted by
Camus and Schneider from Med., Cam s., and Gaza s tr. ventre trans-

lucente .
u&amp;lt;f&amp;gt;avr)s

is the common reading. n$nvp, feeble,^ would seem
a more fitting word than either.
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30 Several blooded animals take this sleep, such as the 15

pholidotes or tessellates, namely, the serpent, the lizard,

the gecko, and the river- crocodile, all of which go into

hiding for four months in the depth of winter, and during that

599
b time eat nothing. Serpents in general burrow underground
for this purpose ;

the viper conceals itself under a stone.

A great number of fishes also take this sleep,
1 and notably,

the hippurus and coracinus in winter time
; for, whereas

fish in general may be caught at all periods of the year
more or less, there is this singularity observed in these

fishes, that they are caught within a certain fixed period

5 of the year, and never by any chance out of it. The
muraena also hides, and the orphus or sea-perch, and the

conger. Rock-fish pair off, male and female, for hiding

(just as for breeding) ;

2 as is observed in the case of the

species of wrasse called the thrush and the owzel,
3 and

in the perch.

The tunny also takes a sleep in winter in deep waters,

ro and gets exceedingly fat after the sleep. The fishing

season for the tunny begins at the rising of the Pleiads and

lasts, at the longest, down to the setting of Arcturus ;

during the rest of the year they are hid and enjoying im

munity. About the time of hibernation a few tunnies or

other hibernating fishes are caught while swimming about,

in particularly warm localities and in exceptionally fine

15 weather, or on nights of full moon
;

for the fishes are in

duced (by the warmth or the light) to emerge for a while

from their lair in quest of food.

Most fishes are at their best for the table during the

summer or winter sleep.

The primas-tunny conceals itself in the mud
;

4
this may

1 Plin. ix. 24 ;
Ael. ix. 57.

2
(bfTTrcp KCU vOTT(vov&amp;lt;riv is a. doubtful phrase, and is stigmatized by

A. and W.
3 In Mod. Gk. KtxXa is Coricus rostratus

&amp;gt; KOTCV^I Crenilabrus pave
(Heldreich). According to Arist. ap. Athen. vii. 3O5

b
KOO-O-V^OS is

HfXavoariKTos, which would apply to several other species better than to

C. pavo. There are about twenty-four species of wrasse in the Mediter

ranean, and the name turdo in various forms is applied to most of them.
4 Hence the supposed derivation of rrr]\ap.vs from 71-77X09, Etyin. J/.,

&c. The Trpi^d^es seem to be simply the young tunnies, at the time of

their first appearance.
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be inferred from the fact that during a particular period

the fish is never caught, and that, when it is caught after

that period, it is covered with mud and has its fins damaged.
In the spring

1 these tunnies get in motion and proceed 20

towards the coast, coupling and breeding, and the females

are now caught full of spawn. At this time they are

considered as in season, but in autumn and in winter as

of inferior quality; at this time also the males are full

of milt. When the spawn is small, the fish is hard to

catch, but it is easily caught when the spawn gets large, 25

as the fish is then infested by its parasite.
2 Some fish

burrow for sleep in the sand and some in mud, just keeping
their mouths outside.

Most fishes hide, then, during the winter only, but crus

taceans, the rock-fish, the ray, and the cartilaginous species

hide only during extremely severe weather, and this may
be inferred from the fact that these fishes are never by any 30

chance caught when the weather is extremely cold. Some

fishes, however, hide during the summer, as the glaucus or

grey-back ;
this fish hides in summer for about sixty days.

3

The hake 4 also and the gilthead hide
;
and we infer that

the hake hides over a lengthened period from the fact 6oo
that it is only caught at long intervals. We are led also

to infer that fishes hide in summer from the circumstance

that the takes of certain fish are made between the rise and

setting of certain constellations : of the Dog-star in par

ticular, the sea at this period being upturned from the

lower depths.
5 This phenomenon may be observed to best

advantage in the Bosporus ;
for the mud is there brought 5

up to the surface and the fish are brought up along with

is due to Gaza. The MSS. and the versions of Guil. and
Scot, have flprjpevrjv. The latter reading would refer to the rising of

the Pleiads, 599
b n.

2 H. A. v. 31. 557
a
27, viii. 19. 602* 25. Alb. M. tr. quoniam tune

moventur in desiderio coitus.
3 Plin. ix. 25.
4 We follow tradition in translating 6W hake

;
cf. the Mod. It.

rt-y/;/^//&amp;lt;9,andya8o?, Dorion,^. Athen. vii. 3i5
b

. See also Arist. ap. Athen.

315. According to H. A. ix. 36 6W would appear to have a barbel,
which the true hake has not, but which is present in Phycis blennioides

and P. mediterranea^ the fork-beard and Mediterranean hakes.
5 H. A. viii. 20. 602^22, Plin. ix. 25 ;

cf. ii. 40, xii. 68.
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it. They say also that very often, when the sea-bottom is

dredged, more fish will be caught by the second haul than

by the first one. Furthermore, after very heavy rains

numerous specimens become visible of creatures that at

other times are never seen at all or seen only at intervals.

I0 A great number of birds also go into hiding ; they do 16

not all migrate, as is generally supposed, to warmer

countries. Thus, certain birds (as the kite and the swallow)

when they are not far off from places of this kind, in which

they have their permanent abode, betake themselves thither
;

others, that are at a distance from such places, decline the

trouble of migration and simply hide themselves where

5 they are. Swallows, for instance, have been often found in

holes,
1

quite denuded of their feathers, and the kite on its

first emergence from torpidity has been seen to fly from

out some such hiding-place. And with regard to this

phenomenon of periodic torpor there is no distinction

observed, whether the talons of a bird be crooked or

straight ;
for instance, the stork, the owzel, the turtle-dove,

20 and the lark, all go into hiding. The case of the turtle

dove is the most notorious of all, for we would defy any
one to assert that he had anywhere seen a turtle-dove

in winter-time
;

at the beginning of the hiding time it is

exceedingly plump, and during this period it moults, but

retains its plumpness. Some cushats hide
; others, instead

25 of hiding, migrate at the same time as the swallow. The
thrush and the starling hide

;
and of birds with crooked

talons the kite and the owl hide for a few days.

Of viviparous quadrupeds the porcupine and the bear -

17
retire into concealment. The fact that the bear 3 hides

is well established, but there are doubts as to its motive for

30 so doing, whether it be by reason of the cold or from some

1 Schn. suggests ayKfo-i, from Gaza s tr. in angustiis convallium .

Dittm. cj. dyKims, s. (ivTpois, s. (pcoXeots-. The belief survives in White s

Selborne, &c.
2

Cf. H. A. vi. 30. 579
a

;
Plin. viii. 53, 54 ;

Ael. vi. 3 ;
Pint. Sol. Anhn.

p. 974, &c.^!

iiyptai apKToi, the epithet being otiose or spurious.
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other cause. About this period the male and the female

become so fat as to be hardly capable of motion. The
female brings forth her young at this time, and remains

in concealment until it is time to bring the cubs out
;
and 6oob

she brings them out in spring, about three months after

the winter solstice. The bear hides for at least forty days ;

during fourteen of these days it is said not to move at all, but

during most of the subsequent days it moves, and from time 5

to time wakes up. A she-bear in pregnancy has either never

been caught at all or has been caught very seldom. There

can be no doubt but that during this period they eat nothing;
for in the first place they never emerge from their hiding-

place, and further, when they are caught, their belly and

intestines are found to be quite empty. It is also said that

from no food being taken the gut almost closes up, and I0

that in consequence the animal on first emerging takes

to eating arum
l with the view of opening up and distending

the gut.

The dormouse actually hides in a tree, and gets very
fat at that period ;

as does also the white mouse of Pontus.

[Of animals that hide or go torpid some slough off what r 5

is called their
*

old-age .

2 This name is applied to the

outermost skin, and to the casing that envelops the

developing organism.]
3

In discussing the case of terrestrial vivipara we stated

that the reason for the bear s seeking concealment is an

open question. We now proceed to treat of the tessellates.

The tessellates for the most part go into hiding, and if

their skin is soft they slough off their
*

old-age ,
but not 20

if the skin is shell-like, as is the shell of the tortoise for,

by the way, the tortoise and the freshwater tortoise belong
to the tessellates. Thus, the old-age is sloughed off by
the gecko, the lizard, and above all, by serpents ;

and they

1 H. A. ix. 6. 6ii a
35. On this plant see Plin. xxiv. 92 ; Galen, Fac.

SimpL xi. 839 K ;
Diosc. ii. 157, c.

2 H. A. v. 17. 549^ 26.
:: The whole passage enclosed within brackets seems to have been

originally a note appended to explain ^optoi ,
a few lines lower down,

and to have got interpolated into the text. The last clause, *ai . . .

K\v(f)os, is omitted by Scotus.

AR. H.A. A a
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slough off the skin in springtime when emerging from their

25 torpor, and again in the autumn. Vipers also slough off

their skin both in spring and in autumn, and it is not the

case, as some aver, that this species of the serpent family is

exceptional in not sloughing. When the serpent begins to

slough, the skin peels off at first from the eyes, so that

any one ignorant of the phenomenon would suppose the

animal were going blind
;

after that it peels off the head,

and so on, until the creature presents to view only a white

30 surface all over. 1 The sloughing goes on for a day and

a night, beginning with the head and ending with the tail.

During the sloughing of the skin an inner layer comes to

the surface,
2 for the creature emerges just as the embryo

6oia from its afterbirth.

All insects that slough at all slough in the same way ;

as the silphe,
3 and the empis or midge,

4 and all the coleo-

ptera, as for instance the cantharus-beetle. They all slough
after the period of development ;

for just as the afterbirth

breaks from off the young of the vivipara so the outer husk

5 breaks off from around the young of the vermipara, in the

same way both with the bee and the grasshopper. The
cicada the moment after issuing from the husk 5

goes and

sits upon an olive tree or a reed
;

after the breaking up of

the husk the creature issues out, leaving a little moisture

behind, and after a short interval flies up into the air and

sets a-chirping.
10 Of marine animals the crawfish and the lobster 6

slough
1 For \evKrj (fxiiverai Travrav we have presumed to read

TrdvTws (or TrdvToo-f). Several MSS. have
K\v&amp;lt;pr)

for KOI AevKj?, and the

Marcian inserts the latter as an alternative reading (Camus, Not. d.

MSS. v. p. 452).
2 Several MSS. omit eWV and have &amp;lt;/nio/zeVov

for cKSuo/neVou. MS.
Paris, has TOV evros SeppaTos 17

TOV CKTOS a7ro/3oA^ ;
Gaza. et cute altera

intus subnascente ipsa removetur . Schn. accordingly would restore

yiyvfrai de vTrn(pvop.cvov TOV eW6? dfpfj,nros r)
TOV fKTos drro/^oX^.

3
o-i\&amp;lt;pr), though not directly identifiable from the Greek, appears to

be identical with the Lat. blatta (Plin. xi. 28, &c.), and that with the

cockroach, e.g. Blatta germanica.
4
cfj-nisis properly a gnat or midge, d.H.A. i. 5.490*21, v. i9-55i

b
27;

but that interpretation is inapt here, as Sundevall suggests rather one
of the smaller mayflies (ec/x^epn, cf. v. 19. 552 18) whose cast skins arc

common and conspicuous objects.
5 H. A. v. 30. 556

b
7.

6 H. A. v. 17. 549
b
25 ;

Artem. On. ii. 14.
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sometimes in the spring, and sometimes in autumn after

parturition. Lobsters have been caught occasionally with

the parts about the thorax soft, from the shell having there

peeled off, and the lower parts hard, from the shell having
not yet peeled off there

; for, by the way, they do not

slough in the same manner as the serpent. The crawfish 15

hides for about five months. Crabs also slough off their

old-age ; this is generally allowed with regard to the soft-

shelled crabs, and it is said to be the case with the testa

ceous kind, as for instance with the large granny crab. 1

When these animals slough their shell becomes soft all

over, and as for the crab, it can scarcely crawl. These

animals also do not cast their skins once and for all, but 20

over and over again.

So much for the animals that go into hiding or torpidity,

for the times at which, and the ways in which, they go ;
and

so much also for the animals that slough off their old-age,
and for the times at which they undergo the process.

18 Animals do not all thrive at the same seasons, nor do

they thrive alike during all extremes of weather. Further,

animals of diverse species are in a diverse way healthy or 25

sickly at certain seasons
; and, in point of fact, some

animals have ailments that are unknown to others. Birds

thrive in times of drought, both in their general health and

in regard to parturition, and this is especially the case with

the cushat
;

2
fishes, however, with a few exceptions, thrive

best in rainy weather
;

on the contrary, rainy seasons 3

are bad for birds and so by the way is much drinking 30

and drought is bad for fishes.
4 Birds of prey, as has been

already stated, may in a general way be said never to

drink at all,
5
though Hesiod G

appears to have been ignorant 6oib

of the fact, for in his story about the siege of Ninus he

1 pjra r^ y fjiaias rds re ypavs.
2 Elsewhere ^acraat is not infrequently confused in MSS. with

Tt0a&amp;lt;r&amp;lt;rat,
and this may have been the case here.

3 Some MSS. have e

4 The rest of the chapter is stigmatized by A. & W.
15 H. A. viii. 3. 594

a
i.

6 Some MSS. have Herodotus, and Scotus gives Homer; the

reference is unknown.

A a 2
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represents the eagle that presided over the auguries as

in the act of drinking ;
all other birds drink, but drink

5 sparingly, as is the case also with all other spongy-lunged

oviparous animals. Sickness in birds may be diagnosed
from their plumage, which is ruffled when they are sickly

instead of lying smooth as when they are well.

The majority of fishes, as has been stated, thrive l best 19
10 in rainy seasons. Not only have they food in greater

abundance at this time, but in a general way rain is whole

some for them just as it is for vegetation
2

for, by the way,
kitchen vegetables, though artificially watered, derive

benefit from rain
;
and the same remark applies even to

15 reeds that grow in marshes, as they hardly grow at all

without a rainfall. 3 That rain is good for fishes may be

inferred from the fact that most fishes migrate to the

Euxine for the summer
;
for owing to the number of the

rivers that discharge into this sea its water is exceptionally

fresh, and the rivers bring down a large supply of food.

Besides, a great number of fishes, such as the bonito and

20 the mullet,
4 swim up the rivers and thrive in the rivers

and marshes. The sea-gudgeon also fattens in the rivers,

and, as a rule, countries abounding in lagoons furnish

unusually excellent fish. While most fishes, then, are

benefited by rain, they are chiefly benefited by summer
rain

;
or we may state the case thus, that rain is good for

25 fishes in spring, summer, and autumn, and fine dry weather

in winter. As a general rule what is good for men is good
for fishes also.

Fishes do not thrive in cold places, and those fishes suffer

30 most in severe winters that have a stone in their head,
5

as the chromis, the basse, the sciaena,
6 and the braize

;

1 MSS. have cvo-Qcvfl, cvdevei
;
Bekk. cvOrjvel.

2

Theoph. H. PL v. 2.
3

Plin. ix. 23.
4 H. A, vi. 14. 569** 7.

5 Plin. ix. 24; Ael. ix. 7.
6

arKiaiva is one of the three allied Sciaenidae, 6V. aquila, Umbrina
cirrosa&amp;gt; and Corvina niger, to all of which the name ombra, umbrina^
&c., is now applied. The last-named is called in Mod. Gk. O-KIO?,

es, fjLv\aK&amp;lt;
&amp;gt;m (Helclreich), O-IKVUS (? O-KIOS) (Erhard) ;

Umbrina is

also called O-KLOV (Rondelet). According to Erhard, Sciaena aquila is

. Muller,not found in the Aegean. ^po/Mir, according to Cuvier, Joh. Muller, and

others, is one of the same fishes. See notes to iv. 8. 534
a
10, v. 10. 543* 2.
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for owing to the stone they get frozen with the cold,
1 and

are thrown up on shore.&quot;

Whilst rain is wholesome for most fishes, it is, on the

contrary, unwholesome for the mullet, the cephalus, and 6o2a

the so-called marinus, for rain superinduces blindness in

most of these fishes, and all the more rapidly if the rainfall

be superabundant. The cephalus is peculiarly subject to

this malady in severe winters ;
their eyes grow white, and 5

when caught they are in poor condition, and eventually the

disease kills them. It would appear that this disease is

due to extreme cold even more than to an excessive rain

fall; for instance, in many places and more especially in

shallows off the coast of Nauplia, in the Argolid, a number

of fishes have been known to be caught out at sea in 10

seasons of severe cold. The gilthead also suffers in winter
;

the acharnas 3 suffers in summer, and loses condition. The
coracine is exceptional among fishes in deriving benefit

from drought, and this is due to the fact that heat and

drought are apt to come together.

Particular places suit particular fishes
;
some are naturally 15

fishes of the shore, and some of the deep sea, and some are

at home in one or the other of these regions, and others are

common to the two and are at home in both. Some fishes

will thrive in one particular spot, and in that spot only.

As a general rule it may be said that places abounding in

weeds are wholesome
;
at all events, fishes caught in such

places are exceptionally fat : that is, such fishes as inhabit

all sorts of localities as well. The fact is that weed-eating 20

fishes find abundance of their special food in such localities,,

and carnivorous fish find an unusually large number of

smaller fish. It matters also whether the wind be from the

north or south : the longer fish thrive better when a north

wind prevails, and in summer at one and the same spot

1 Ael. I.e. Kai xeifjitovos TOVTO [TO Ai$i&oi/] ^v^porarov yivfrai, Kal

avrov la\vpSts. In Sciaena and its allies the otoliths are exceptionally

large, Cuv. and Val. v. p. 43 : they were worn at the neck as a cure and

prevention of colic, Belon, de Aquat. 1553, p. 118.
2 Or the verb may mean *

degenerate, fall off in condition .

3
Cf. viii. 2. 59i

b
i.
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25 more long fish will be caught than 1
flat fish with a north

wind blowing.
The tunny and the sword-fish are infested with a parasite

about the rising of the Dog-star ;

2 that is to say, about

this time both these fishes have a grub beside their fins

that is nicknamed the *

gadfly .

3 It resembles the scorpion

in shape, and is about the size of the spider. So acute

is the pain it inflicts that the sword-fish 4 will often leap

30 as high out of the water as a dolphin ;
in fact, it sometimes

leaps over the bulwarks of a vessel and falls back on the

deck. The tunny delights more than any other fish in

the heat of the sun. It will burrow for warmth in the sand

6oab in shallow waters near to shore, or will, because it is warm,

disport itself on the surface of the sea.

The fry of little fishes escape by being overlooked, for it

is only the larger ones of the small species that fishes of

the large species will pursue. The greater part of the

spawn and the fry of fishes is destroyed by the heat of

5 the sun,
5 for whatever of them the sun reaches it spoils.

Fishes are caught in greatest abundance before sunrise

and after sunset, or, speaking generally, just about sunset

and sunrise. 6 Fishermen haul up their nets at these

times, and speak of the hauls then made as the nick-of-

time hauls. The fact is, that at these times fishes are parti-

10 cularly weaksighted ;
at night they are at rest, and as the

light grows stronger they see comparatively well.

We know of no pestilential malady attacking fishes, such

as those which attack man, and horses and oxen among the

quadrupedal vivipara, and certain species of other genera,
1

Kai MSS., Bekk.
; fj Aldine, and most commentators.

2 H. A. v. 31. 55 7
a
27, viii. 15. 599^ 26

;
Plin. ix. 21

; Opp. Hal. ii.

506 ;
Athen. vii.

p. 302.
3 These parasites are parasitic copepods ;

that of the sword-fish is

Pennellafilosa (L.), and to its elongated form the present description
seems best to apply. The chief species infesting the tunny is Brachiella

thynni (Cuv.), but Cecrops Latreillii
y Leach, is said also, by Milne

Edwards, to infest that fish. Cf. Steenstrup and Liitken, K. Danske
Vid. Selsk. Skr. (5) v. 421, 186 1.

4 Athen. /. c. omits TOV i$iai/. For apdxvrjs Athen. reads dpdxws.
5 A. & W. cj. 8ia rovs dppfvas. The whole sentence is probably

corrupt : Gaza has translated a very different text, cum enim pisces
desiderio teporis loca foeturae adeunt, liguriunt quicquid attigerint.

6
Plin. ix. 23.



BOOK VIII. 19 6o2b

domesticated and wild
;
but fishes do seem to suffer from 15

sickness
;
and fishermen infer this from the fact that at

times fishes in poor condition, and looking as though they

were sick, and of altered colour, are caught in a large haul

of well-conditioned fish of their own species. So much for

sea-fishes.

20 River-fish and lake-fish also are exempt from diseases of 20

a pestilential character, but certain species are subject to

special and peculiar maladies. For instance, the sheat-fish l

just before the rising of the Dog-star, owing to its swim

ming near the surface of the water, is liable to sunstroke,

and is paralysed by a loud peal of thunder. The carp

is subject to the same eventualities, but in a lesser degree.

The sheat-fish is destroyed in great quantities in shallow 25

waters by the serpent called the dragon.
2 In the balerus

and tilon 3 a worm is engendered about the rising of the

Dog-star, that sickens these fish and causes them to rise

towards the surface, where they are killed by the excessive

heat. The chalcis is subject to a very violent malady ;

4
lice

are engendered underneath their gills in great numbers,
5

and cause destruction among them ; but no other species 3

of fish is subject to any such malady.
If mullein be introduced into water it will kill fish in its

vicinity. It is used extensively for catching fish in rivers and

ponds ;

7
by the Phoenicians it is made use of also in the sea. 6o3

a

There are two other methods employed for catching fish.

1 Plin. ix. 25.
2 Plin. /. c. silurus Caniculae exortu sideratur . I am not aware of

the dragon being a mythical expression for thunder, though it is, in

Semitic literature, for the earthquake (cf. Isa. xxi. 9), and I suspect that

inro SpdicovTos should read VTTO ftpovTfjs ;
the whole phrase may have been

something like iirrb /3p. 177 $\ayi.
3 This is the curious word that Herodotus tells us belonged to the

language of the Macedonian lake-dwellers. I suspect that it is a

synonym of y\dvis, or Silurus, and akin to the S. German Seile,

a name for the same fish. Cf. Kner, SB. Akad. Wien, 1864, p. 336.
4
Plin. ix. 71. As remarked under iv. 9. 535

b
18, this fish is conjectured

to be the John Dory, Zeusfaber. A parasitic copepod, Chondracanthus

zei, is very common and conspicuous on the gills of the fish, but is

scarcely so conspicuous as to confirm the identification.
5
Reading TroXXot. A. & W. prefer no\\ovs.

6 Ael. i. 58.
7 As spurge (Euphorbia cyparissias] is still used in the Adriatic and

in Ireland
;

if indeed the same plant be not meant here also.
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It is a known fact that in winter fishes emerge from the

deep parts of rivers and, by the way, at all seasons fresh

water is tolerably cold. A trench accordingly is dug
5 leading into a river, and wattled at the river end with reeds

and stones, an aperture being left in the wattling through
which the river water flows into the trench

;
when the frost

comes on the fish can be taken out of the trench in weels.

Another method is adopted in summer and winter alike.

They rim across a stream a dam composed of brushwood

10 and stones, leaving a small open space, and in this space

they insert a weel
; they then coop the fish in towards

this place, and draw them up in the weel as they swim

through the open space.
1

Shell-fish, as a rule, are benefited by rainy weather. The

purple murex is an exception ;
if it be placed on a shore

near to where a river discharges, it will die within a day
15 after tasting the fresh water, The murex lives for about

fifty days after capture ; during this period they feed off

one another,
2 as there grows on the shell a kind of sea

weed or sea-moss
;

if any food is thrown to them during

this period, it is said to be done not to keep them alive,

but to make them weigh more.

To shell-fish in general drought is unwholesome. 3
During

20 dry weather they decrease in size and degenerate in quality ;

and it is during such weather that the red scallop is found

in more than usual abundance.4 In the Pyrrhaean Strait

the clam was exterminated, partly by the dredging-machine
used in their capture, and partly by long-continued

droughts. Rainy weather is wholesome to the generality

of shell-fish owing to the fact that the sea-water then

25 becomes exceptionally sweet. In the Euxine, owing to the

coldness of the climate, shell-fish are not found : nor yet

in rivers, excepting a few bivalves here and there. Uni-

1 The original of this passage is very obscure, and the translation

merely tentative. For TTfpieXovres TOVS \i6ovs I conjecture TrepieiXovres
TOVS ix&vs. Cf. the account of fish-weirs, serragli di grigiuoli/ c., in

Faber s Fishes of the Adriatic, p. 123 ;
the best fishing is at the time

of the first frosts, and is known as fraima or friwas, i.e. hoar-frost

(infra hiemeni).
2

Plut. Sol. Anim. 980 c.
3 Xenocr. de Alitn. xix

; Diphil. ap. Athen. p. 90.
4 Gaza tr.

*

et quidem pectines tune magis trahunt rufum colorem .
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valves, by the way, are very apt to freeze to death in

extremely cold weather. So much for animals that live

in water.

21 l To turn to quadrupeds,
2 the pig suffers from three 3

diseases,
3 one of which is called branches,

4 a disease attended

with swellings about the windpipe
5 and the jaws.

6 It may
break out in any part of the body ; very often it attacks 6o3

b

the foot, and occasionally the ear
;
the neighbouring parts

also soon rot, and the decay goes on until it reaches the

lungs, when the animal succumbs. The disease develops

with great rapidity, and the moment it sets in the animal

gives up eating. The swineherds know but one way to 5

cure it, namely, by complete excision, when they detect

the first signs of the disease. There are two other diseases,

which are both alike termed craurus.7 The one is attended

with pain and heaviness in the head, and this is the com

moner of the two, the other with diarrhoea. The latter

is incurable, the former is treated by applying wine fomenta- 10

tions to the snout and rinsing the nostrils with wine. Even

1 The following chapters on veterinary medicine, and indeed all the

remainder of this eighth book, bear evidence of an alien hand.
2 On the diseases of animals known to antiquity, see especially

the Byzantine compilations known as the Hippiatrica (ed. Gryneus,
1537, &c.) and Geoponica (ed. int. aL J. H. Niclas, 1781). See also

A. Baranski, Thiennedicin im Alterthum, Wien, 1886).
3
Verg. G. \\\. 497; Plin. viii. 77; Colum. vii. 10.

4 Under /Spdy^oy, two or more diseases appear to be confused. The

inflammatory swellings about the windpipe and jaws, and the rapid
and fatal course of the disease, correspond to the symptoms of anthrax.

But the affection of the feet suggests more especially foot-and-mouth

disease, or *

epizootic aphtha ,
in which the hooves tend to rot or slough

away. This latter disease in most cases yields to treatment, and to it

the subsequent and disconnected paragraph on ftpdyxos very probably
refers.

6 Note the use of /Spay^m for windpipe, as in de Spiritu, 5. 483
a
22,

both passages being in all probability spurious.
6
Verg. /. c. et quatit aegros Tussis anhela sues, ac faucibus angit

obesis.
7 The two varieties of kpavpos cannot be identified with any approach

to certainty. The drooping head is an early symptom of almost any
disease. Diarrhoea is a common, but not invariable symptom, of the

fatal malady known as swine fever. Suid., s. v. Suippota, describes

ppdyxr), Kpavpa, and didppoia as the three diseases of swine. According
to Varro, R. R. ii. 4, the seller should give a warranty that his pigs are

a febri et a foria perfunctas ,
i. e. free from fever and from diarrhoea .
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this disease is very hard to cure
;

it has been known to kill

within three or four days. The animal is chiefly subject to

branches when it gets extremely fat, and when the heat has

brought a good supply of figs.
1 The treatment is to feed

15 on rnashed mulberries, to give repeated warm baths, and

to lance the under part of the tongue.

Pigs with flabby flesh are subject to measles 2 about the

legs, neck, and shoulders, for the pimples develop chiefly

in these parts.
3 If the pimples are few in number the flesh

is comparatively sweet, but if they be numerous it gets

20 watery and flaccid. The symptoms of measles are obvious,

for the pimples show chiefly on the under side of the

tongue, and if you pluck the bristles off the chine the skin

will appear suffused with blood, and further the animal

will be unable to keep its hind-feet at rest. Pigs never

25 take this disease while they are mere sucklings. The

pimples may be got rid of by feeding on a kind of spelt

called tiphe ;

4 and this spelt, by the way, is very good for

ordinary food. The best food for rearing and fattening

pigs is chickpeas and figs, but the one thing essential is

to vary the food as much as possible, for this animal, like

30 animals in general, delights in a change of diet
;
and it is

said that one kind of food blows the animal out, that

another superinduces flesh, and that another puts on fat,

and that acorns, though liked by the animal, render the

flesh flaccid. Besides, if a sow eats acorns in great quanti-

1 The text is doubtful. Bekk. reads orav TO Bepos eWyieiy ev, which
seems inacceptable : Pice. cj. (VKapniav. Cf. Colum. R. R. vii. 10 Solet

etiam vitiosi splenis dolor eas infestare, quod accidit quum siccitas

magna provenit, et, ut Bucolicum loquitur poema, Strata iacent passim
sua quaeque sub arbore poma .

2 The measles here alluded to are the cysticercus-cysts of the

tape-worm. It is the case that the cysts or pimples are to be detected

chiefly on, or rather under, the tongue, but I am not aware that there

are symptoms of cutaneous suffusion. Indeed the statement as to this

latter symptom is very possibly misplaced ;
the symptom is mentioned

by Pliny as a general sign of ill-health, or of the presence of angina
or struma (Plin. viii. 77 index suis invalidae cruor in radice setae dorso

evulsae, caput obliquum [s. obstipum] in incessu ).
3 Ruf. Ephes. in Oribas. Collect, iv. 2. Cf. also Ar. Eq. 374 and

Scholia.
4
Theophr. H. P. viii. i. I

;
Plin. xviii. 19. Probably a sort of coarse

wheat, Triticum monococcitm, L. Some MSS. have a rivals.
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ties, it will miscarry, as is also the case with the ewe
; and,

indeed, the miscarriage is more certain in the case of the

ewe than in the case of the sow. The pig is the only

animal known to be subject to measles.

22 Dogs suffer from three diseases
; rabies, quinsy, and sore

feet. Rabies drives the animal mad, and any animal what- 5

ever, excepting man, will take the disease if bitten by a

dog so afflicted
;
the disease is fatal to the dog itself, and

to any animal it may bite, man excepted.
1

Quinsy
2 also is

fatal to dogs ;
and only a few dogs recover from disease of

the feet. The camel, like the dog, is subject to rabies. 10

The elephant, which is reputed to enjoy immunity from all

other illnesses, is occasionally subject to flatulency.
3

23 Cattle in herds are liable to two diseases, foot-sickness

and craurus. 4 In the former their feet suffer from eruptions,

but the animal recovers from the disease without even the 15

loss of the hoof. It is found of service to smear the horny

parts with warm pitch.
5 In craurus, the breath comes warm

at short intervals
;

in fact, craurus in cattle answers to fever

in man. The symptoms of the disease are drooping of the

ears and disinclination for food. The animal soon succumbs, 20

and when the carcase is opened the lungs are found to

be rotten.

24 Horses out at pasture are free from all diseases excepting
disease of the feet. From this disease they sometimes lose

1

TT\I]V avdpdmov is absent from most MSS., and is rejected by
Piccolos

;
but it is found in the version of Antigonus, cii. Pollux

v. 53 modifies the statement, TVO.V TO VTTO \VTTH ^op.evov KWOS drj^Ocv

avatpelrnC (ivdptorros de p.6vos OVK. avtv Kivftvvwv Trfpiyiyverai. On the

signs of rabies see Paul. Aegin. v. 3, Glycas Ann. p. 63. On lytta, the
worm in a dog s tongue removed (even to this day) to prevent rabies,

see Plin. xxix. 5, Grat. Cyneg. 386, c.
2 This Kwayxq may very possibly be distemper .

3 Cf. 26. 605* 23.
4

7ro8dypa is very possibly the foot-and-mouth disease. icpavpos

corresponds here to various febrile diseases, of which the drooping ears,
loss of appetite, and laboured breathing are preliminary, rather than

diagnostic symptoms; the diseased lungs, however, suggest contagious
pleuro-pneumonia, a malady which is usually fatal.

5 Cf. 7. 595
b

i5-
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2 5 their hooves : but after losing them they grow them soon

again, for as one hoof is decaying it is being replaced by
another. Symptoms of the malady are a sinking in and

wrinkling of the lip in the middle under the nostrils,

and in the case of the male, a twitching of the right

testicle.
1

Stall-reared horses are subject to very numerous forms

of disease. They are liable to a disease called
*

eileus .

b
Under this disease the animal trails its hind-legs under its

belly so far forward as almost to fall back on its haunches
;

if it goes without food for several days and turns rabid,
2

it

may be of service to draw blood, or to castrate the male. 3

The animal is subject also to tetanus : the veins get rigid,

5 as also the head and neck, and the animal walks with its

legs stretched out straight. The horse suffers also from

abscesses. Another painful illness afflicts them called the

barley -surfeit . The symptoms are a softening of the

palate and heat of the breath
;

* the animal may recover

through the strength of its own constitution, but no formal

remedies are of any avail.

o 5 There is also a disease called nymphia, in which the

1
opxis. Cf. Apsyrt. in Hippiatr. p. 164 01 re op^et? avrov fva\\ovrai

vaX\a Kaff cva K.a\ 6 KCIV\OS TrpoTTiTrrft /cat eVaiperm. The casting of the

hooves is a result of poisoning by ergot, as well as of various eruptive
diseases of the feet.

2 Schn. points out that this sentence is somehow corrupt. I think

that TCIS efJurpoo-Ofv is interpolated by repetition from the line above;
and I imagine that the true reading was eav &amp;lt;5 dcrtr^o-a? ypepas eVra

pfvy. Possibly also eKrepvovrcs (qy. eWer/i^ei/ovy) may have been
drawn in from the next clause

;
in other words, the statement may

have been that lockjaw sometimes follows castration, as is indeed the

case. On tetanus in horses cf. Hippiatr. p. 119.
3

flXtvs probably includes cases of ordinary colic
;
but the descrip

tion further suggests the disease known as
*

staggers ,
or coma somno-

lentum, much commoner in the south of Europe than with us, in which
disease the legs are contorted into curious positions.

4 Cf. Colum.vi. 14. 2 Interdumet tumor palati cibos respuit crebrum-

que suspirium facit
, &c. In the account of KpiQiaans by Apsyrtus, in

Hippiatr. i. c. 7, an ovpavio-Kos /zfTtcopo? is spoken of in connexion with

it, apparently from a notion connected with the doctrine of signatures.

According to Vegetius, iii. 44, KpiQiaais is simply indigestion, or surfeit.
5 The whole chapter is difficult, and this paragraph especially obscure.

Scaliger translates Kare^eo-tfai
l inhiberi . Schneider, on the other hand,

suggests (Cur. post. iv. p. 473) that Kare^f(7^at
= KCITO\OS flvai, i.e. to

be demented, or possessed ;
cf. *. 8alfjLovi rt/t, de Mirab. 166. 846

b
24.

Dittm. cj. K.aTt\f(r6ai ((nT(icrp.a&amp;gt;)
or
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animal is said to stand still and droop its head on hearing

flute-music
;

if during this ailment the horse be mounted,
it will run off at a gallop until it is pulled.

1 Even with

this rabies in full force, it preserves a dejected spiritless

appearance ;
some of the symptoms are a throwing back of

the ears followed by a projection of them, great languor,

and heavy
2
breathing. Heart-ache 3 also is incurable, of 15

which the symptom is a drawing in of the flanks
;

4 and so

is displacement of the bladder,
5 which is accompanied by

a retention of urine and a drawing up of the hooves and

haunches. Neither is there any cure if the animal swallow

the grape-beetle, which is about the size of the sphondyle
or knuckle-beetle. The bite of the shrewmouse 7

is

dangerous to horses and other draught animals as well
;
20

it is followed by boils. The bite is all the more dangerous
if the mouse be pregnant when she bites, for the boils then

burst, but do not burst otherwise. The cicigna
8 called

chalcis by some, and zignis by others either causes

death by its bite or, at all events, intense pain ; it is like

a small lizard, with the colour of the blind snake. In point 25

of fact, according to experts, the horse and the sheep have

pretty well as many ailments as the human species. The

drug known under the name of sandarace or realgar, is

extremely injurious
9 to a horse, and to all draught animals;

it is given to the animal as a medicine in a solution of

water, the liquid being filtered through a colander. The
mare when pregnant is apt to miscarry when disturbed by 3

1

Perhaps, if we may accept Piccolos conjecture eW av ne\\rj Knra-

Tfivas
$eii&amp;gt;,

runs round and round, and then starts off at a gallop.
2

Pice. CJ. Krti (TTVKVOV} rrvel.
3
According to the usual interpretation of P. A. iv. 2. 677

b
4 (cf. iii.

4. 667
a
32) the heart is subject to no diseases (cf. Daremberg, Galien,

\. 401 ; Ogle, ad loc.}.
4

Reading, with A. and W., ras Xannpas aveXttei for Xmrapos &v aXyel.
5
Invagination or eversion of the bladder occurs in the mare and

the cow. 6
Hippiatr. p. 266. 7 Diosc. Theriac. c. viii.

8 The name Cicigna, for a lizard, is said to survive in Sardinia. Cf.

Schol. Nicand. Ther. 817 ; Oken, Jstt, 1829, p. 623.
9 The reading and the sense are very doubtful. If aavdapaKr) be indeed

a preparation of arsenic (Plin. xxxiv. 54, Diosc. v. 122), it was doubtless

given, as at present, to improve the animal s coat. Hence I think that

for 8ia&amp;lt;pdeipTai we should probably read SicKpopfirai ;
i. e. the drug is

used as a diaphoretic ,
the animal is sweated by it.
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the odour of an extinguished candle
;

1 and a similar

6o5
a accident happens occasionally to women in their pregnancy.
So much for the diseases of the horse.

The so-called hippomanes
2
grows, as has been stated,

3

on the foal, and the mare nibbles it off as she licks and

cleans the foal. All the curious stories connected with the

5 hippomanes are due to old wives and to the venders of

charms. What is called the polium or foal s membrane,

is, as all the accounts state, delivered by the mother before

the foal appears.

A horse will recognize the neighing of any other horse

with which it may have fought at any previous period.

The horse delights in meadows and marshes, and likes to

10 drink muddy water
;

in fact, if water be clear, the horse 4

will trample in it to make it turbid, will then drink it, and

afterwards will wallow in it.
5 The animal is fond of water

in every way, whether for drinking or for bathing purposes :

and this explains the peculiar constitution of the hippo

potamus or river-horse. In regard to water the ox is the

opposite of the horse
;
for if the water be impure or cold, or

15 mixed up with alien matter, it will refuse to drink it.

The ass suffers chiefly from one particular disease G which 25

they call melis . It arises first in the head, and a clammy
humour runs down the nostrils, thick and red

;
if it stays in

the head the animal may recover, but if it descends into

the lungs the animal will die. Of all animals of its kind

20 it is the least capable of enduring extreme cold, which

circumstance will account for the fact that the animal is

not found on the shores of the Euxine, nor in Scythia.
7

1
Arist. ap. Ael. ix. 54 ;

Hierocl. in Hippiatr. p. 58.
2 H. A. vi. 18. 572*21, 22. 577

a 10
; Theophr. fr. de Anim. Inv.

;
Plin.

viii. 66, xxviii. 49 ; Juv. vi. 132 ;
Ael. xiii. 17, xiv. 18

; Virg. Aen. iv. 515.
3 MSS. Xe yfrai, but D a eip?;rm.
4 For 01 ITTTTOI Sylburg, Schn. and Dittm. cj. marres.
5 H. A. viii. 8. 595 30 ;

Ael. xi. 36, xvi. 24.
6

fjLoXio-Ta vovov ulav strikes one as suspicious, and possibly the word

fiaXtaa/JLOf lies hid therein. Suid. [M\ia&amp;lt;Tfj.6s vo&amp;lt;ros Trepi TOVS ovovs

ytvofjLfVT) os o-7i Kanippovs fita
fJLVK.TT]f)a)v. Cf. Hesych. fJuiXir) TO TTfpl ra

virovyta iraBos* ore ffrjTTi] : ibid. /uuXts&quot; c^)$a, &amp;lt;p&amp;gt;\(yiJ.ovf).

It appears in

Vegetius, i. 10-20, in the form malleus, where it is a general term for

the diseases of draught animals. As above described, the disease is

probably
*

glanders , which, however, is almost invariably fatal in the

ass. 7 G. A. ii. 8. 748*22.
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26 Elephants suffer from flatulence, and when thus afflicted

can void neither solid nor liquid residuum. 1 If the elephant

swallow earth-mould 2
it suffers from relaxation

;
but if it 25

go on taking it steadily, it will experience no harm. From

time to time it takes to swallowing stones. It suffers also

from diarrhoea : in this case they administer draughts of

lukewarm water or dip its fodder in honey, and either one

or the other prescription will prove a costive. When they
suffer from insomnia, they will be restored to health if

their shoulders be rubbed with salt, olive-oil, and warm 3

water ;
when they have aches in their shoulders they will

derive great benefit from the application of roast pork.
3
6o5

b

Some elephants like olive-oil, and others do not. If there

is a bit of iron in the inside of an elephant it is said that it

will pass out if the animal takes a drink of olive-oil
;

4
if

the animal refuses olive-oil, they soak a root 5 in the oil and

give it the root to swallow. 5

So much, then, for quadrupeds.

27 Insects, as a general rule, thrive best in the time of year
in which they come into being, especially if the season be

moist and warm, as in spring.
6

1 Plin. viii. 10.
2 A very dubious statement and text. A a Ca have Kav yap (adly,

and if this be right /uaXruafcrai is wrong. We might suspect KQV yhp
fa-tily paXdxiv (mallow), the laxative properties of which plant are men
tioned by Plin. xx. 21, Diosc. ii. 144, Mart. x. 48. 7, c.; and I should
then be further tempted to suggest d\0aias for the unlikely \idovs of the
next clause.

3
Arrian, Ind. xiv

;
Ael. xiii. 7.

4 Cuvier (ad Plin. viii. 10, cf. Ael. ii. 18) notes the unlikelihood of
this cure, and suspects that the olive oil was actually given as an
antidote to poison, and that in the original account drawn on by
Aristotle and others there was a confusion between los, a dart, and
tor, venom.

5 The MSS. are at variance, and our text is according to A. and W. s

conjecture. For rbv olvov piav of the MSS. Schn. cj. TOV olvov opvfrs
(cf. Ael. xiii. 8

;
Strabo xv. 53. 709) ;

and this is highly probable, but
the rest of the sentence is not correspondingly clear. It was wine

according to Arrian and Aelian that was the usual medicine for

elephants. Camus cites a Paris MS. of Gaza which gives qui autem
oleum non bibunt, iis radix tyrtami (? dyctami) decocta in vina datur .

6 Gaza tr., in accordance with an identical text, Insectorum maxima
pars eo tempore valet quo gignitur ; videlicet cum annus talis, quale
ver, humidus et tepidus. The text is not merely, as Scaliger puts it,

paulo concisior but, as A. and W. say, ganz ohne Sinn
; moreover,
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In bee-hives are found creatures that do great damage to

10 the combs ;
for instance, the grub that spins a web and

ruins the honey-comb:
1

it is called the cleros . It engen

ders an insect like itself,
2 of a spider-shape, and brings

disease into the swarm. There is another insect resembling

the moth, called by some the pyraustes ,

3 that flies about

a lighted candle: this creature engenders a brood full of

15 a fine down. It is never stung by a bee, and can only be

got out of a hive by fumigation. A caterpillar also is en

gendered in hives, of a species nicknamed the teredo, or

borer
,
with which creature the bee never interferes. Bees

suffer most when flowers are covered with mildew, or in

seasons of drought.

All insects, without exception, die if they be smeared

20 over with oil
;

4 and they die all the more rapidly if you
smear their head 5 with the oil and lay them out in the sun.

6
Variety in animal life may be produced by variety of 28

locality : thus in one place an animal will not be found

at all, in another it will be small, or short-lived, or will not

25 thrive.7 Sometimes this sort of difference is observed in

closely adjacent districts. Thus, in the territory of Miletus,

it is not in spring that insects are most plentiful. The sentence appears
to be parallel to the opening one of c. 19, and there is a somewhat
similar one in P. A. iv. 5. 68oa 28. I look with suspicion on (v fjnfp

o5pa, and conjecture in place thereof /xeroTrcopoi; ;
i.e. insects especially

flourish and abound in autumn, when the season is moist, mild, and

spring-like (/neroTrcopoy vypbv na\ VOTLOV, Probl. i. IO. 86oa
36).

1 H. A. ix. 40. 626b 15 ;
Plin. xi. 16, 20, 21

;
Colum. ix. 7. 13.

2 The words ouoiov eavrw are very doubtful, and Dittm. would omit
them.

3
Transferred, according to Schneider s suggestion, from its usual

place in the text, where it is a synonym of KXijpos. Cf. Suid. Tlvpavarov

p.6pOV TVTrjVOV f(TTl faijfptOV, O 7rpO(TL7rT(ifJ,fVOV Tols \V\VOiS KdlfTdl, KT\.

Cf. also Ael. xii. 8, and Aesch. ibi cit. Schn. and Sundevall agree
that K\rjpo$ is our Trichodes (Clerus] apiarius, a beetle; the moth

(papilio of Pliny, xi. 21, tinea of Vergil, G. iv. 246, and Colum. ix. 14)
is the common wax-moth

,
Galleria cereana or mellonella

;
the cater

pillars called reprjdovfs are the larvae of the last-named (cf. Plin. /. c.).

The avaiikf&v TL x^ov consists of the tubular galleries built by larvae of

the moth out of grains of wax tied together with silken threads. Cf.

Kirby and Spence, i. p. 465.
4 Plin. xi. 21

;
Ael. iv. 1 8.

5 So Pliny, Albertus Magnus, and recent commentators. Neverthe

less, there is evident ambiguity in T^V K((pa\r}v.
6 Dittm. considers this chapter to be derived from Theophrastus,

rrtpl TWV Kara TOTTOVS
dia&amp;lt;j&amp;gt;op3tv,

7 Plin. viii. 83.
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in one district cicadas are found while there are none in

the district close adjoining ;
and in Cephalenia there is a

river on one side of which the cicada is found and not

on the other. 1 In Pordoselene there is a public road on

one side of which the weasel is found but not on the other.2
30

In Boeotia the mole 3
is found in great abundance in

the neighbourhood of Orchomenus, but there are none

in Lebadia though it is in the immediate vicinity, and if 6o6

a mole be transported from the one district to the other

it will refuse to burrow in the soil. The hare cannot live in

Ithaca if introduced there
;

in fact it will be found dead,

turned towards the point of the beach where it was landed.

The horseman-ant 4
is not found in Sicily ;

the croaking 5

frog has only recently appeared in the neighbourhood of

Cyrene.
5 In the whole of Libya

6 there is neither wild boar,

nor stag, nor wild goat ;
and in India,

7
according to

Ctesias no very good authority, by the way there are

no swine, wild or tame, but animals that are devoid of

blood and such as go into hiding or go torpid
8 are all of

immense size there. In the Euxine there are no small 10

molluscs nor testaceans, except a few here and there
;
but

in the Red Sea all the testaceans are exceedingly large.
9

In Syria
10 the sheep have tails a cubit in breadth

;
the

goats have ears a span and a palm long, and some have

ears that flap down to the ground ;

n and the cattle have 15

humps
12 on their shoulders, like the camel. 13 In Lycia goats

1 Plin. xi. 32 ; Ael. v. 9 ; Antig. Mirab. 3 : their absence, according
to Pliny, being due to want of trees, cf. H. A. v. 30. 556

a 21.
2 So also rr]V Pf)veiav rais yaXals fx^pav eifcu, fr. 324. 1532** 6.
3 Ael. xvii. 10

; Ps.-Arist. de Mirab. 124. 842** 3 ; Antig. Mirab. n.
4 Med. oi In-nfls fivp/^/cey : forte vera scriptura (Schn.). Cf. Hesych.

imrfjs Xeyovrm KO.\ /zvp/iTjKes- ovrcos. Plin. xi. 36 has non sunt in Sicilia

pennatae ;
Karsch and Dittm. accordingly read ot Trrrjvol p.vp/j.r)Kfs, or

ol TTTfpcoToi fjLvpp.r]Ks.
5 Ps.-Arist. de Mirab. 68. 835* 33.

6 Herod, iv. 192 ;
Ael. xvii. 10.

7 Ael. xvi. 37, cf. iii. 3 ;
Ctes. ad Phot. xiii.

8
(pioXoCvra. A. and W. cj. (poXiSomi, i. e. scaly animals, reptiles ;

cf. Ctesias account of the Indian worm
,
Ael. v. 3 ;

Phot. xiii. But the
mistake may have been as old as Aristotle.

9 Ael. xvii. 10. 10 //. A. ix. 10. 596
b
4; Plin. viii. 75.

11
Capra mambrica.

12 KaXas = u/3our. Some MSS. have ^curas.
13 The zebu of India and S.W. Asia

;
cf. Plin. viii. 70 Syriacis non

sunt palearia, sed gibber in dorso .



6o6a HISTORIA ANIMALIUM

are shorn for their fleece, just as sheep are in all other

countries. 1 In Libya the long-horned ram 2
is born with

horns, and not the ram only, as Homer 3 words it, but the

20 ewe as well
;

4 in Pontus, on the confines of Scythia, the

ram is without horns.

In Egypt animals, as a rule, are larger than their

congeners in Greece,
5 as the cow and the sheep ;

but some

are less, as the dog, the wolf, the hare, the fox, the raven,

and the hawk
;
others are of pretty much the same size, as

2 5 the crow and the goat. The difference, where it exists, is

attributed to the food, as being abundant in one case and

insufficient in another, for instance for the wolf and the

hawk
;

for provision is scanty
6 for the carnivorous animals,

6o6b
small birds being scarce

;
food is scanty also for the hare

and for all frugivorous animals, because neither the nuts nor

the fruit last long.
7

In many places the climate will account for peculiarities ;

thus in Illyria, Thrace, and Epirus the ass is small, and in

5 Gaul and in Scythia the ass is not found at all owing to the

coldness of the climate of these countries. 8 In Arabia the

lizard is more than a cubit in length,
9 and the mouse 10

is

1
Callisth. ap. Ael. xvi. 30; Varro, R. R. ii. n ; Plin. viii. 76.

2 MSS. Kpiwv. Dittm. cj. KTTJV&V, from Herod, iv. 29.
3 Od. iv. 85. Cf. Herod, iv. 29 ;

Ael. ii. 53.
4 MSS. have lippfves for apves, and it is not certain whether we are to

take Kal raXXa for the ewes also
,
as Gaza and Alb. M. translate, perhaps

reading ra dqXca, or for other horned animals
,
which would be more

in accord with Herodotus account, who says in general (/. c.} ev Tolai

$fp/xoto-i ra^v Trapayivecrdat, TO. Ke
pea&quot;

cv fie TOICTL lirxvpouri ^i^eou V v 4&amp;gt;^ i

Kepea ra Krfjvea apxfjv r) (pvovra (frvei poyis. See also MS. Anon. cit.

Schn. ad loc.
5 Herod, ii. 67.

6 For oXiyg D a reads
17 v\rj ;

and Schn. cj. from Gaza 0X17/7 f) rr\s

apTrayijs vXtj.
7 Sch. Cur. post, iv, p. 479, suggests TOLS fie cnravia Kal rols /zeV

&amp;lt;rapKO(pdyoLS, olov Toly \VKOLS Kal rots icpai-iv, oXiyrj. I cannot but suspect
a deeper confusion, because (i) the scarcity of small birds is unex

plained ; (2) dao-vTToo-t is somewhat singular when the word Xayvs is

used immediately above
;
and (3) the hare, which ought to flourish

where the ox and sheep do, has no direct connexion with aKpobpva
or OTTO)/, which latter are rather the food of the little birds. I con

jecture some^such statement in the original as the following : TO?S fteV

yap vapK., oioj/ rots XVK.OIS Kal rots iepai, oXiyr} rols 8e da^iXrjs, oo*a

p.r] &amp;lt;rapKo(f)dya. (nravia fie ra p,iKpa opi/ea, ort ovr aKpodpva ovr

8 H. A. iii. 21. 522
b

,
viii. 25. 605*20; G. A. ii. 8. 748*25.

9
Cit. Ael. xvi. 41.

10
//. A. vi. 37. 58i

a
3 ;

Ael. xv. 26.
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much larger than our field-mouse, with its hind-legs a span

long and its front legs the length of the first finger-joint.
1

In Libya, according to all accounts, the length of the

serpents is something appalling ;
sailors spin a yarn to 10

the effect that some crews once put ashore and saw the

bones of a number of oxen, and that they were sure that

the oxen had been devoured by serpents, for, just as they

were putting out to sea, serpents came chasing their galleys

at full speed and overturned one galley and set upon the

crew. Again, lions are more numerous in Libya,
2 and in

that district of Europe that lies between the Achelous and 15

the Nessus
;

3 the leopard is more abundant in Asia Minor,

and is not found in Europe at all. As a general rule, wild

animals are at their wildest in Asia, at their boldest in

Europe, and most diverse in form in Libya ;
in fact, there

is an old saying, Always something fresh in Libya.
4

2o

It would appear that in that country animals of diverse

species meet, on account of the rainless climate, at the

watering-places, and there pair together ;
and that such

pairs will often breed if they be nearly of the same size

and have periods of gestation of the same length. For

it is said that they are tamed down in their behaviour to

wards each other by extremity of thirst. And, by the way,
unlike animals elsewhere, they require to drink more in

winter-time than in summer : for they acquire the habit 25

of not drinking in summer, owing to the circumstance that

there is usually no water then
;
and the mice, if they drink,

die.
5 Elsewhere also bastard-animals are born to hetero- 6o7

a

geneous pairs ;
thus in Cyrene the wolf and the bitch will

1 The jerboa, Dipus aegyptiacus or allied species. The text is

uncertain. We read omvQia . . . Trpoadia, with A. and W., but MSS.
have ennpovdev (or irpovBia] . . . onla-Oia. Schn. and Pice. cj. xpi rfjs

TrpcoTTj? KdjuTrf}? ovov TTj^eooy, following Guil. quantum usque ad primam
iuncturam cubitorum .

2

EupcoTH/, MSS. Dittm. cj. At/3m/, from Polyb. xii. 3.
3 The statement rests on the authority of Herodotus, vii. 126, but the

word naXXov is new and inacceptable. Pice. cj. etfp&xrroi p.a\\ov,

probably from Plin. viii. 17 Monge viribus praestantiores iis, quos
Africa aut Syria gignant . Cf. supra, vi. 31. 579

b
5 ;

Xen. Cyneg. II.
4 G. A. ii. 7. 746

b
7 ; Plin. viii. 17.

5 Cf. 6. 595
a 8. But Dittm. takes the statement here to apply only

to the Libyan mice.

B b 1
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couple and breed
;

l and the Laconian hound is a cross

between the fox and the dog.
1*

They say that the Indian

dog is a cross between the tiger and the bitch, not the first

5 cross, but a cross in the third generation ;
for they say that

the first cross is a savage creature. 3
They take the bitch to

a lonely spot and tie her up : if the tiger be in an amorous

mood he will pair with her ;
if not he will eat her up, and

this casualty is of frequent occurrence.

4
Locality will differentiate habits also: for instance, rugged 29

10 highlands will not produce the same results as the soft low

lands. The animals of the highlands look fiercer and bolder,

as is seen in the swine of Mount Athos
;
for a lowland boar

is no match even for a mountain sow.

Again, locality is an important element in regard to the

bite of an animal. Thus, in Pharos and other places, the

15 bite of the scorpion is not dangerous; elsewhere in Caria,
5

for instance, where scorpions are venomous as well as

plentiful and of large size, the sting is fatal to man or

beast, even to the pig, and especially to a black pig,
6
though

the pig, by the way, is in general most singularly indifferent

to the bite of any other creature. If a pig goes into water

ao after being struck by the scorpion of Caria,
5

it will surely die.

There is great variety in the effects produced by the

bites of serpents. The asp is found in Libya ;
the so-called

septic drug is made from the body of the animal, and is

the only remedy known for the bite of the original.
7 Among

the silphium, also, a snake is found, for the bite of which

a certain stone is said to be a cure : a stone that is brought

25 from the grave of an ancient king, which stone is put into

1 Plin. viii. 61. 3 Ael. viii. I. Cf. C. A. ii. 7. 746* 33.
3 We translate according to Plin. /. c. Primo et secundo fetu nimis

feroces putant gigni ;
tertio demum educant .

4 In part from Theophr. nepl T&V KOTO, ronovs SicKfropwis, in part from

TTfpl 8(lKtT(i&amp;gt;V KOI /3X^TtKO)l/ (DittlYl.).
5 Some MSS. have S/cu&a, which reading Pliny and Gaza follow :

Nicand. Ther. 804 and Arist. fr. 562 (p. 1570 Rose) support Kapta.
6

Pliny, xi. 30, likewise speaks of the black pig, but elsewhere it is

the scorpion that is black; cf. Nic. Ther. 775 (6 fie (o(p6eis), and Ael.

Pronot. (cit. Schn. ad loc. Nicandri).
1
Sylburg cj. a\\o6i aviaros, and suggests that the clause ran on,

TOVS de VvXXovs ovdev fiXdnrci : cf. Antig. Mirab. 19 ;
Plin. xi. 30.
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water and drunk off. In certain parts of Italy
1 the bite of

the gecko is fatal. But the deadliest of all bites of

venomous creatures is when one venomous animal has

bitten another
; as, for instance, a viper s after it has bitten

a scorpion. To the great majority of such creatures man s

spittle is fatal.
2 There is a very little snake, by some 30

entitled the holy-snake ,
which is dreaded by even the

largest serpents.
3

It is about an ell long, and hairy-

looking; whenever it bites an animal, the flesh all round

the wound will at once mortify. There is in India a small

snake which is exceptional in this respect, that for its bite

no specific whatever is known.

30 Animals also vary as to their condition of health in

connexion with their pregnancy.

Testaceans, such as scallops and all the oyster-family,
and crustaceans, such as the lobster-family, are best when
with spawn. Even in the case of the testacean we speak

4

of spawning (or pregnancy) ;
but whereas the crustaceans

may be seen coupling and laying their spawn, this is never

the case with testaceans.5 Molluscs are best in the breeding 5

time, as the calamary, the sepia, and the octopus.

Fishes, when they begin to breed, are nearly all good for

the table
;
but after the female has gone long with spawn

they are good in some cases, and in others are out of season.

The maenis, for instance, is good at the breeding time.

The female of this fish is round, the male longer and flatter
;
10

6 when the female is beginning to breed the male turns

black and mottled,
7 and is quite unfit for the table

;
at this

period he is nicknamed the goat .

1

According to Theophrastus ap. Plin. viii. 49, it is in Greece that
the creature s bite is fatal. Cf. Ps.-Arist. de Mirab. 148. 845** 4 ;

Plin.

xxix. 28.
2

Plin. vii. 2
;
Nic. Ther. 86.

3

Cf.&amp;lt;feJ/*&amp;gt;a6.i5i.845
b
l6; Theophr.C7mr.xxviii(xvi). This snake is

apparently the o-ijTrfd&v of Ael. xv. 18 and Nic. Ther. 320. As to datrvs,
Nicander makes the more intelligible statement, T)

de w XP01
^1 \ ^WfP

ddntdos XaCTio) cnidfdpofjLe Tep&amp;lt;pei.
4 For Xcyerac some MSS. have /SXcVcrat.
5 G. A. iii. ii. ;63

b
4. Cf. H. A. iv. 4. 529* I, v. 12. 544

a
17.

6
6o7

b
1 1-24, perhaps from Theophr. nfpl TWV ras- xpoas prra/3uXXo i/Ta&amp;gt;i&amp;gt;

(Dittm.).
7 Plin. ix. 42 ;

Ael. xii. 28
; Opp. Hal. i. 107 ;

Ovid ap. Plin. xxxii. 54.
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T 5 The wrasses called the owzel and the thrush, and the

smaris 1 have different colours at different seasons, as is the

case with the plumage of certain birds
;
that is to say, they

become black in the spring and after the spring get white

again. The phycis also changes its hue : in general it is

white, but in spring it is mottled ; it is the only sea-fish

20 which is said to make a bed for itself, and the female lays

her spawn in this bed or nest. 2 The maenis, as was

observed, changes its colour as does the smaris, and in

summer-time changes back from whitish to black, the

change being especially marked about the fins and gills.

The coracine, like the maenis, is in best condition at

25 breeding time
;
the mullet, the basse, and scaly

3 fishes in

general are in bad condition at this period.
4 A few fish

are in much the same condition at all times, whether with

spawn or not, as the glaucus. Old fishes also are bad

eating ;
the old tunny is unfit even for pickling, as a great

part of its flesh wastes away with age, and the same

30 wasting is observed in all old fishes. The age of a scaly

fish may be told by the size and the hardness of its scales.

An old tunny has been caught weighing fifteen talents,
5

with the span of its tail two 6 cubits and a palm broad.

River-fish and lake-fish are best after they have dis-

6o8a charged the spawn in the case of the female and the milt

in the case of the male : that is, when they have fully

recovered from the exhaustion of such discharge. Some
are good in the breeding time, as the saperdis,

7 and some

bad, as the sheat-fish. As a general rule, the male fish

is better eating than the female
;

but the reverse holds

5 good of the sheat-fish. The eels that are called females

are the best for the table: they look as though they were

female, but they really are not so.
8

1

KaptV, a shrimp, of the MSS. and edd., is probably corrupt, and is

absent from the list in Ael. xii. 28. I conjecture a-papis, which is coupled
with patvis, rpuyos-, &c., Opp. Hal. i. 109. Schn. suggests Kipis, s. mpp is.

(rpapis is probably Smaris vulgaris^ Mod. Gk. a-p-aplSa, fiapidn. The

alleged change of colour probably implies confusion between several

allied species.
2 Plin. ix. 42 ; Ovid, HaL 122

;
Plut. Sol. Anim. p. 981.

3 For XeTTiScoroi Aa C a have AOITTOI TrWoi
;

cf. H. A. ix. 37. 62l b 3.
4

Cf. supra^ vi. 13. 567* 19.
5 Plin. ix. 17.

G Some MSS. have TreVrt.

7 Unknown. According to Athen. vii. 308 =KopaKl.vos, but the latter

is a sea-fish.
8 H. A. iv. n. 538* 10.
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I OF the animals that are comparatively obscure and short- 6o8 z

lived the characters or dispositions
l are not so obvious to

recognition as are those of animals that are longer-lived.

These latter animals appear to have a natural capacity

corresponding to each of the passions : to cunning or 15

simplicity, courage or timidity, to good temper or to bad,

and to other similar dispositions of mind. 2

Some also are capable of giving or receiving instruction

of receiving it from one another or from man : those that

have the faculty of hearing, for instance
; and, not to limit

the matter to audible sound, such as can differentiate the 20

suggested meanings of word and gesture.
3

In all genera in which the distinction of male and female

is found, Nature makes a similar differentiation in the

mental characteristics of the two sexes. This differentiation

1 The
rj&rj

are the natural dispositions or mental characters. On
the fjdr) of different animals cf. H. A. i. I. 488

b
12, viii. I. 588* 18, ix. 3.

6iob 20, &c.
2 In the beginning of the eighth book the psychological characteristics

of animals are treated in a simple and elementary way. In certain

passages of the ethical works, e.g. Efh. Eudem. ii. 2. 1220, the same
characteristics are discussed in a more technical way, with a freer use
of philosophical terms of definition. While here, in the opening of the
ninth book, the subject is more briefly and less lucidly treated than in

the eighth, yet we may remark the employment of a more refined

terminology, to explain which we must have recourse to the passage
in the Eth. Eudem. referred to above. There we are taught the

distinction between the irddri or irad^ara T^S ^v^r* inherent accidents
of the mind, such as fear, shame, appetite, desire : next the dwd^cis TWV

7ra0f/naTcoi/, by which the former are brought into action and one is

hungry or thirsty, afraid or ashamed : and lastly the eeis- rrpbs ra miOr],
the mental dispositions or inclinations, such as sobriety or intemperance,
cowardice or courage, which, according to Aristotle, cause these 8wd/j. is

to subsist in proper or improper degree, oo-at runai Vi rou raCra
77
Kara

\oyov V7r&amp;lt;ipx
fw

T? cvavTitos. On the fjOrj, rra^fiara, and e(is, cf. also

Rhet. ii. 22. I396
b

;
Eth. Ntc. vii. i, &c.

;
Polit. vii. 15. 1334, c., &c.

3
(rnp-aVTiKos yap 8rj TIS ^fofpos ccrT\v

77 (j)uvr), de An. ii. 8. 42O
b

32.
A. and W. s /*} o&amp;lt;rct p,6vov may be right.
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is the most obvious in the case of human kind and in that

of the larger animals and the viviparous quadrupeds. In

25 the case of these latter the female is softer in character, is

the sooner tamed, admits more readily of caressing, is more

apt in the way of learning ; as, for instance, in the Laconian

breed of dogs the female is cleverer than the male.1 Of
the Molossian breed of dogs,

2 such as are employed in the

chase are pretty much the same 3 as those elsewhere
;
but

30 the sheep-dogs of this breed are superior to the others in

size, and in the courage with which they face the attacks

of wild animals. 4

Dogs that are born of a mixed breed between these two

kinds are remarkable for courage and endurance of hard

labour.

In all cases, excepting those of the bear and leopard,
5

the female is less spirited than the male
;
in regard to the

two exceptional cases, the superiority in courage rests with

the female. With all other animals the female is softer

6o8b in disposition than the male, is more mischievous, less

simple, more impulsive, and more attentive to the nurture

of the young ;
the male, on the other hand, is more spirited

than the female, more savage, more simple and less cunning.
The traces of these differentiated characteristics are more

or less visible everywhere, but they are especially visible

5 where character is the more developed, and most of all

in man.

The fact is, the nature of man is the most rounded off

and complete, and consequently in man the qualities or

capacities above referred to are found in their perfection.

1
Cf. H. A. vi. 20. 574

a 16
;

Plin. x. 83 propria in eo genere maribus
laboris alacritas .

2 This passage is foreign to a context that deals with differences of

sex and not of breed, and the phrase TO d
J

duoXovOov rols TrpojSaToi?, as

A. and W. remark, is not Aristotelian. We do not read elsewhere in

Greek, though occasionally in Latin (e.g. Lucan iv. 440), of the
Molossian breed as hunting-dogs, but only (cf. Suid. s. v.) as sheep
dogs, nor of the cross between the Molossian and Laconian breeds.

3
Scaliger has a singular note on ovdev dicxpepa irpos TO napa TCHS nXXois :

Mira locutio philosophica. TO hie significat ^or, Trapd significat non
substantiam sed accidens proprium inhaerens. He is apparently
unwilling to translate duxpcpci rrpos, differs from, which however

occurs, e.g. H.A. iii. 19. $2I
a 21 TO 3e TOI/

6r)\fiG&amp;gt;v [alpa] rrpos TO TWV

8ia&amp;lt;pepei.

4

Opp. Cyn. i. 373.
5 Plin. xi. no.
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Hence woman is more compassionate than man, more

easily moved to tears, at the same time is more jealous,

more querulous, more apt to scold and to strike. She is, 15

furthermore, more prone to despondency and less hopeful

than the man, more void of shame or self-respect, more false

of speech, more deceptive, and of more retentive memory.
She is also more wakeful, more shrinking, more difficult to

rouse to action, and requires a smaller quantity of nutriment.

As was previously stated, the male is more courageous
than the female, and more sympathetic in the way of

standing by to help. Even in the case of molluscs, when

the cuttle-fish is struck with the trident the male stands by
to help the female

;
but when the male is struck the female

runs away.
1

There is enmity between such animals as dwell in the

same localities or subsist on the same food. If the means 20

of subsistence run short, creatures of like kind will fight

together. Thus it is said that seals which inhabit one and

the same district will fight, male with male, and female

with female, until one combatant kills the other, or one

is driven away by the other
;
and their young do even

in like manner. 25

All creatures are at enmity with the carnivores, and the

carnivores with all the rest, for they all subsist on living

creatures. Soothsayers take notice of cases where animals

keep apart from one another, and cases where they con

gregate together ;

2
calling those that live at war with one

another dissociates
,
and those that dwell in peace with

one another *

associates . One may go so far as to say that 30

if there were no lack or stint of food, then those animals

that are now afraid of man or are wild by nature would

be tame and familiar with him. and in like manner with

one another. This is shown by the way animals are treated

1 Arist. ap. Athen. vii. 323 c.
2 We note again a similarity of language with the Eth. Eudem. v. 2.

I236
b IO o&amp;gt;s 01 ndvTds ras

&amp;lt;rvvf8peias
KOI diedpeias Xeyovaiv. Cf. Aesch.

P. V. 488 yafj.\l/(ovvxa&amp;gt;v
re

TTTT)&amp;lt;nv olwvwv a-Kfdpws \ Sitopio- ,
OITIVCS Tf denial

(pixriv | fv(i)vvp,ovs Tf . . . Kat Trpbs a\\r)\ovs rives
\ e^^/vai Tf /cat arepyrjdpa

Kol (Turedpiat : Ael. iii. 9 t ff fdpns opviOow KCU TrTrjcrds TrapafpvXd

Porph. de Abst. iii, p. 243, c.
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in Egypt, for owing to the fact that food is constantly

supplied to them the very fiercest creatures live peaceably

together. The fact is they are tamed by kindness, and in

6og
a some places crocodiles are tame to their priestly keeper
from being fed by him. And elsewhere also the same

phenomenon is to be observed.1

The eagle and the snake are enemies,
2 for the eagle lives

5 on snakes
;

3 so are the ichneumon 4 and the venom-spider,
for the ichneumon preys upon the latter. In the case of

birds, there is mutual enmity between the poecilis, the

crested lark, the woodpecker (?),
and the chloreus, for they

devour one another s eggs ;
so also between the crow and

the owl
;

5
for, owing to the fact that the owl is dim-

1 KOI Kara /nopta TOVTMV. These words are not found in Gaza s version,
and A. and W. omit them from their translation. They are unintelligible
as they stand, but we might perhaps link them with the following sentence,

translating And now, of these (friendly or hostile) animals in detail .

What follows is largely fabulous, partly mystical, and apparently from
another hand. For similar accounts of the friendships or hostilities

of animals see Ael. i. 32, iv. 5, v. 48, vi. 22
;
Plin. x. 95 ;

Plut. de Od.
et Inv.

; Phile, 675-730, c.
2

Aristotle cites about forty instances of hostility between certain

animals
;

of these forty about one-half are mentioned elsewhere,
fourteen or fifteen by Pliny, nine or ten by Phile, about as many by
Aelian, and a few by Plutarch, Antoninus Liberalis, and other authors.

From these authors together we may compile a list of nearly a hundred
such instances. It is highly probable that these form a fragmentary
catalogue of the SieS/nat /ml o-wedpiat observed, as is stated above, by
the soothsayers. In my GL ofGk. Birds and elsewhere I have attempted
to trace in certain cases a correspondence between the animals referred

to and the oppositions or juxtapositions of their stellar namesakes : if

we are indeed dealing with a soothsayer s catalogue, it is all the more

likely that such occasional astrological coincidences should exert their

influence on it. In the Aristotelian list we have a very considerable

number of names not mentioned elsewhere, of unknown meaning, and

very possibly of foreign derivation.
3

e.g. Circaetus gallicus.
4 Not the Egyptian quadruped, but a species of wasp, e.g. Pompilus

or Calicurgus\ cf. P abre, Smw. Entoin. 1882, p. 206
;

Plin. x. 95 (74)
* ichneumones vespae et phalangia aranei [dissident] . Cf. H. A. v. 20

;

Plin. xi. 24 (21). The name as applied to the insects (Sphegidae or

Pompilidae), which lay their eggs in the living bodies of other insects

or of spiders, seems to be connected with an Egyptian fable of the true

ichneumon told in Ael. x. 47, to the effect that the animal is at once
male and female, and that in combat the victor compels his antagonist
to bear and bring forth offspring to him: cf. Phile (98), 1739. On an
ancient Chinese version, cf. Kumagusu Minakatu in Nature, 1, p. 30,

1894.
5 The fabled War of the Owls and Crows, of the Bird of Darkness

and the Bird of Light, of Night and Day, of Sun and Moon, is one of
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sighted by day, the crow at midday preys upon the 10

owl s eggs, and the owl at night upon the crow s, each

having the whip-hand of the other, turn and turn about,

night and day.

There is enmity also between the owl and the wren
;

l

for the latter also devours the owl s eggs. In the daytime
all other little birds flutter round the owl a practice which

is popularly termed admiring him 2 buffet him, and

pluck out his feathers
;

in consequence of this habit, bird- I 5

catchers use the owl as a decoy for catching little birds

of all kinds.

The so-called presbys or old man 3
is at war with the

weasel and the crow, for they prey on her eggs and her

brood
;
and so the turtle-dove with the pyrallis, for they

live in the same districts and on the same food
;
and so

with the green woodpecker and the libyus ;
and so with

the kite and the raven,
4

for, owing to his having the 20

advantage from stronger talons and more rapid flight

the former can steal whatever the latter is holding, so that

it is food also that makes enemies of these. In like manner

there is war between birds that get their living from the

the chief tales of the Mahabharata
;

cf. Ind. Antiquary , March, 1882,

p. 87. Cf. also Ael. iii. 9, v. 48 ; Antig. Mirab. 57 (62) ; Plut. Od. et

Inv. 4; Jul. Imp. Orat. iv. 149; Prov. ap. Suid. ii\\o y\avg a\\o

KopowT] (frOeyyeraC irnpoi^ia eVt rcoy aXX^Xoi? fi^ crv[j.(f)(i}vovvT(i)v.
1 Macb. iv. 2. 9 : The poor wren, the most diminutive of birds, will

fight, her young ones in the nest, against the owl.
2

Qavfuifatv. Cf. Sillogr. Gr., p. 117, ed. Wachsmuth, of fie p.iv rjvrf

y\avK(i -rrepit &amp;lt;rnicu Tfparovvro. It was the wisdom of the owl that the

small birds wondered at
;

cf. Acs. Fab. 106 (Halm), ex Dion. Chrys. 82
fie roG tou pafiiW fj8r] VTTO TU&amp;gt;V avBpw-rraiv aKia-Kop.fva fj-frevoovv KOL

y\avKCi edavfjia^ov eVt rfj ^u^t/SouX/y ... 17 p.fv yap dp^ala y\av T&amp;lt;B oi/rt

re TJV Kal ^v/j-lBovXfvei.v efrvvciTo al fie vvv p.6vov TO. rrrepa (XOVCTIV

,
KT\. Cf. also Aes. Fab. 105, ex Dion. Chrys. xii. But see also

Servius adVerg. G. i. 403 Nyctimene postquam cum patre concubuit . . .

conversa in avem (noctuam), quae pro tanto facinore omnibus avibus.est

admirationi . On bird-catching by help of the owl see Dion, de Avib.
iii. 17; Dio Prus. Orat. 72 and 12 quoted in Schneider s Eel. Phys. i. 48 ;

Ael. i. 29; Phile 468; Diog. L. iv. 42 ;
Timon ap. Hesych.; Horap. ii. 51.

3
7rpe o-/3ur, identical with rpo^Xos, cf. //. A. ix. n. 615*19; Plin. viii.37-

The text is probably faulty, a reference to the eagle having apparently

dropped out
;

cf. Plin. x. 95 aquilae et trochilus . . . noctuae et caeterae

minores aves. Rursus cum terrestribus. mustela et cornix, turtur et

pyralis.
4 Cic. Nat. Deor. ii. 49 Milvo est quoddam bellum quasi naturale

cum corvo. Ergo alter alterius, ubicunque nactus est, ova frangit.
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sea, as between the brenthus, the gull, and the harpe ;

1

and so between the buzzard on one side and the toad and

snake on the other, for the buzzard preys upon the eggs of

25 the two others
;
and so between the turtle-dove and the

chloreus
;
the chloreus kills the dove, and the crow kills

the so-called drummer-bird. 2

The aegolius, and birds of prey in general, prey upon the

calaris, and consequently there is war between it and them
;

and so is there war between the gecko-lizard and the

spider, for the former preys upon the latter
;
and so between

30 the woodpecker and the heron, for the former preys upon
the eggs and brood of the latter.

3 And so between the

aegithus and the ass, owing to the fact that the ass, in

passing a furze-bush, rubs its sore and itching parts against

the prickles ; by so doing, and all the more if it brays,

it topples the eggs and the brood out of the nest, the young
ones tumble out in fright, and the mother-bird, to avenge
this wrong, flies at the beast and pecks at his sore places.

4

6og
b The wolf is at war with the ass, the bull, and the fox, for

as being a carnivore, he attacks these other animals
;
and

so for the same reason with the fox and the circus, for the

circus, being carnivorous and furnished with crooked talons,

attacks and maims the animal. And so the raven is at

5 war with the bull and the ass, for it flies at them, and

strikes them, and pecks at their eyes ;

5 and so with the

eagle and the heron, for the former, having crooked talons,

attacks the latter, and the latter usually succumbs to the

attack
;
and so the merlin with the vulture

;
and the crex

with the eleus-owl, the blackbird, and the oriole (of this

1 Plin. x. 95 Dissident aquaticae et gaviae ; harpe et triorches

accipiter ;
ibid. 96 Harpe et milvus contra triorchem . Aristotelis

locum vitio laborare praeposterae interpunctionis, ex PHnii contextu

intelligimus ,
Harduin ad loc. Possibly the text in Pliny s hands read

ftpcvOos KOI \dpos apnr] Kai rpiopxys rpiopx^s 8e KOI (ppvvos KOI o(pis : cf.

Schneider, iv, p. 8. According to Tzetzes, Chiliad, v. 413 IKTWOS opvis
ris fanv ovnfp KaX. ap7rr)v i cf. Hesych. Ael. v. 48 mentions apnrj and
IKTWOS as friendly, ftpevdos and ndypos [? Aupos-] as hostile

;
cf. also Phile.

2 Phile 688 *opa 8e p.tcrfl rrjv yovqv TWV IKTLVWV
| irdypov de (BpevQos,

Kal
rpvy(&amp;gt;)V TTupaAAiSa, | ^Xcopev? Se r/)i/ rpvyova, /cat TOVTOV Kopa. Cf. Ael.

V. 48.
3 Nicander ap. Ant. Lib. xiv.
4
Antig. Mirab. 58 (63) ;

Ael. v. 48 ;
Dion, de Avib. i. 12

;
Phile 696;

Plin. x. 95.
5 Ael. v. 48 ;

Phile 705.
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latter bird, by the way, the story goes that he was originally 10

born out of a funeral pyre) : the cause of warfare is that

the crex injures both them and their young. The nuthatch

and the wren are at war with the eagle ; the nuthatch

breaks the eagle s eggs, so the eagle is at war with it on

special grounds, though, as a bird of prey, it carries on

a general war all round. The horse and the anthus are

enemies,
1 and the horse will drive the bird out of the field 15

where he is grazing : the bird feeds on grass, and sees too

dimly to foresee an attack
;

it mimics the whinnying of the

horse, flies at him, and tries to frighten him away ;
but the

horse drives the bird away, and whenever he catches it he

kills it : this bird lives beside rivers or on marsh ground ;

it has pretty plumage, and finds its food without trouble.

The ass is at enmity with the lizard, for the lizard sleeps in 20

his manger, gets into his nostril, and prevents his eating.

Of herons there are three kinds : the ash-coloured, the

white, and the starry heron (or bittern). Of these the first

mentioned submits with reluctance to the duties of incuba

tion, or to union of the sexes
;

in fact, it screams during
the union, and it is said drips blood from its eyes ;

2
it

lays its eggs also in an awkward manner, not unattended 25

with pain. It is at war with certain creatures that do it

injury: with the eagle for robbing it, with the fox for

worrying it at night, and with the lark for stealing its eggs.
3

The snake is at war with the weasel and the pig ; with

the weasel when they are both at home, for they live on

the same food
;
with the pig for preying on her kind. The 3

merlin is at war with the fox
;

4
it strikes and claws it, and,

1 With the above fabulous account cf. Ael. v. 48, vi. 19 idtdfa Se rats

plpfjfffffl T&V TOIOVTWV O TC avQoS KCl\. . . . KCll 6 p.fV (ivQoS VTTOKpiveTdl XP f
l
jL^~

7-107*0 tTTTTou, also Plin. x. 57. See also Boios ap. Ant. Lib. vii, where
Anthus is a son of Autonous and Hippodameia, killed by his father s

horses and metamorphosed into the bird avtios. In Phile 705 it is the
fish avOias that is said to be hostile to the horse. On the relation

between avOos and aKavdis, whose attributes are the converse of one
another, cf. Gl. of Gr. Birds

t p. 33.
2 Plin. x. 79 hi in coitu anguntur . Cf. Et. M. sub voce f

pa&amp;gt;8i6s.

nopa TO lap, 6
ffTjpaivfi TO alp.a fv yap rais

p.it;fvii&amp;gt;,
&s

(j&amp;gt;a&amp;lt;ru&amp;gt;,

6 fpvdibs ai/xa

idpol . . .

3
Plut. Sol. Anim. 98 1

b
.

4
Ael. ii. 51 ; Antig. Mirab. 61 ; Plin. x. 95.
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as it has crooked talons, it kills the animal s young. The
raven and the fox are good friends, for the raven is at

enmity with the merlin
;
and so when the merlin assails

the fox the raven comes and helps the animal. The
vulture and the merlin are mutual enemies, as being both

furnished with crooked talons. The vulture rights with the

6ioa
eagle, and so, by the way, does the swan

;
and the swan is

often victorious : moreover, of all birds swans are most

prone to the killing of one another.1

In regard to wild creatures, some sets are at enmity with

other sets at all times and under all circumstances
; others,

as in the case of man and man, at special times and under

incidental circumstances. The ass and the acanthis are

5 enemies
;
for the bird lives on thistles, and the ass browses

on thistles when they are young and tender. The anthus,

the acanthis, and the aegithus are at enmity with one

another
;

it is said that the blood of the anthus will not

intercommingle with the blood of the aegithus.
2 The crow

and the heron are friends, as also are the sedge-bird and

lark, the laedus and the celeus or green woodpecker ;

3 the

woodpecker lives on the banks of rivers and beside brakes.

10 the laedus lives on rocks and hills, and is greatly attached

to its nesting-place. The piphinx,
4 the harpe, and the kite

are friends
;
as are the fox and the snake, for both burrow

underground ; so also are the blackbird and the turtle-dove.
5

The lion and the thos or civet 6 are enemies, for both are

carnivorous and live on the same food.

15 Elephants fight fiercely with one another, and stab one

another with their tusks
;

of two combatants the beaten

one gets completely cowed, and dreads the sound of his

conqueror s voice. These animals differ from one another

1 6loa 2 reads d\\r)\o&amp;lt;pdyot. Plin. x. 32 iidem mutua carne vescuntur

inter se
,
thus apparently reading d\\r)\off)dyoi. On the other hand Athen.

ix, p. 393d d\\r)\oKTovel ;
Ael. V. H. i. 14 aXX^Xovs d-rreKTCLvav. Sundevall

CJ. aXXrjXo^iAo/.
2 Plin. x. 95; cf. Antig. Mirab. 114. Ael. x. 32 has anavdos and

alyida\os; Plut. Od. ^/ Inv. 537
b
alyl6a\os and nKuz/&amp;lt;9uXXi s.

5 Xae&os /cat KeXeos. In place of these words the corresponding passage
in Aelian v. 48 gives /cat Xdpov TG&amp;gt; KaX. /coXoia&amp;gt; *cal iKTiVtp apnrjv.

4
7ri0iy* Kopv8a\os, Hesych.

s Plin. x. 95, 96.
6 See notes, ii. 17. so;

b
17, vi. 35. 58o

a
27.
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to an extraordinary extent in the way of courage.
1 Indians

employ these animals for war purposes, irrespective of sex
;

the females, however, are less in size and much inferior in 20

point of spirit.
2 An elephant by pushing with his big

tusks can batter down a wall, and will butt with his forehead

at a palm until he brings it down, when he stamps on it

and lays it in orderly fashion on the ground.
3 Men hunt

the elephant in the following way : they mount tame

elephants of approved spirit and proceed in quest of wild 25

animals
;
when they come up with these they bid the tame

brutes to beat the wild ones until they tire the latter com

pletely. Hereupon the driver mounts a wild brute and

guides him with the application of his metal prong ;

4 after

this the creature soon becomes tame, and obeys guidance.
Now when the driver is on their back they are all tractable, 30

but after he has dismounted, some are tame and others

vicious
;

in the case of these latter, they tie their front-legs

with ropes to keep them quiet. The animal is hunted

whether young or full grown.
5

Thus we see that in the case of the creatures above

mentioned their mutual friendship or enmity is due to the

food they feed on and the life they lead.

2 Of fishes, such as swim in shoals together are friendly to 6iob

one another
;
such as do not so swim are enemies. Some

fishes swarm during the spawning season
;

others after

they have spawned. To state the matter comprehensively,
we may say that the following are shoaling fish: the tunny,
the maenis, the sea-gudgeon, the bogue,

6 the horse-mackerel,
7

1 Cf. Plin. vi. 24 Onesicritus elephantos ibi (in insula Taprobane)
maiores bellicosioresque quam in India gigni scripsit ;

Ael. xvi. 18.

That the African elephants (which are mentioned by A., de Caelo,
ii. 14. 298*) surpass the Indian in size and strength is stated by Plin.

viii. 9; Liv. xxxvii. 39 ; Polyb. v. 84, &c. 2
Plin. viii. 8.

3 Plin. viii. 8-10
;
Ael. v. 55 ;

Ctes. ap. Ael. xvii. 29.
4

SpeTrdvoo : the elephant goad or ankus
; apnrj, Ael. xiii. 9 and 22

;

opnr], ayyopnis, Hesych.
6 On the capture and taming of elephants cf. Ael. x. 10, x. 17, xii. 44 ;

Plin. viii. 8 ; Strabo xv. I. 42.
6
/3w: Mod. Gk. /SouTra, ya&amp;gt;7ra;

It. boga t bugu, &c.; Boxboops, Bp.
Cf. Arist. ap. Athen. vii. 286b v^roypanra : it has three or four narrow

golden lines down its sides.
7

o-avpos, the horse-mackerel, Caranx trachurus : Lat. lacerta, Juv.
xiv. 131 ;

Mart. x. 48 ;
Cels. ii. 18, &c.; saurus, Plin. xxxii. 28

;
It. lacerta^

sauru
; Mod. Gk.

&amp;lt;ravpidi.
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5 the coracine, the synodon or dentex, the red mullet, the

sphyraena, the anthias, the eleginus,
1 the atherine, the

sarginus, the gar-fish,
2

[the squid,] the rainbow-wrasse,
3

the pelamyd, the mackerel, the coly-mackerel. Of these

some not only swim in shoals, but go in pairs inside the

shoal ; the rest without exception swim in pairs, and only

swim in shoals at certain periods : that is, as has been said,

10 when they are heavy with spawn or after they have

spawned.
The basse and the grey mullet are bitter enemies, but

they swarm together at certain times
;

for at times not

only do fishes of the same species swarm together, but also

those whose feeding-grounds are identical or adjacent, if the

food-supply be abundant. The grey mullet is often found

15 alive with its tail lopped off, and the conger with all that

part of its body removed that lies to the rear of the vent
;

4

in the case of the mullet the injury is wrought by the

basse, in that of the conger-eel by the muraena.5 There

is war between the larger and the lesser fishes : for the big

fishes prey on the little ones. So much on the subject of

marine animals.

20 The characters of animals, as has been observed,
6

differs

in respect to timidity, to gentleness, to courage, to tame-

ness, to intelligence, and to stupidity.
7

The sheep is said to be naturally dull and stupid.
8 Of

all quadrupeds it is the most foolish : it will saunter away
to lonely places with no object in view

;
oftentimes in

1

e\eylvos: unidentified.
2 While /SeXoyr/ in vi. 12, &c., is certainly the pipe-fish, Syngnathus,

here it may be assumed to mean Belone acus, the garfish : Mod. Gk.

/3eXoj/t5i, o-apydvvos, aapytavvos ; It. aguglia. aapyivos and
f3e\6i&amp;gt;r)

are

probably synonymous, and one or other of them is interpolated.
3

fovXir. Probably Cons iulis
;
Mod. Gk, Ifoos, lv\os, yv\os, &c.

Cf. Opp. Hal. ii. 434, iii. 186
;
Ael. ii. 44; Marc. Sid. 15.

4
Nigid. ap. Plin. ix. 88. Ael. v. 48.

6 H.A. ix. i. 6o8a ii.
7 The six qualities enumerated fall imperfectly into pairs, dypioTTjra

is suggested by Piccolos in place of
j^epoi-j/ra,

and by A. and W. in

place of Trpaorrjra. Gaza translates fortitudine, ignavia, mansuetudine,
ferocitate, mente, dementia

,
and probably therefore read dvdpiav /cat

SeiX/ay, KOI rjfJiepoTrjTa KOI ayptor^ra.
8 Plin. viii. 75 Ouam stultissima animalium lanata. Qua timuere

ingredi, unum cornu raptum sequuntur.
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stormy weather it will stray from shelter
;

if it be over- 25

taken by a snowstorm, it will stand still unless the

shepherd sets it in motion
;

it will stay behind and perish

unless the shepherd brings up the rams
;

it will then follow

home.
1 If you catch hold of a goat s beard at the extremity

the beard is of a substance resembling hair all the com- 30

panion goats will stand stock still, staring at this particular

goat in a kind of dumbfounderment.

You will have a warmer bed in amongst the goats than

among the sheep, because the goats will be quieter and

will creep up towards you ;
for the goat is more impatient

of cold than the sheep.
2

1 Read orav TIS p.ias Xu/S?/. This sentence is not a little obscure. The
sense of the text is followed by Pliny, viii. 76 (50) Dependet omnium
caprarum mento villus, quern aruncum vocant. Hoc si quis appre-
hensam ex grege unam trahat, ceterae stupentes spectant. Id etiam

evenire, cum quandam herbam aliqua ex eis inomorderit. Aruncus
does not occur elsewhere in Latin (spirillum is given as a goat s beard

ap. Festus, p. 330, Mtill.), and in Greek fjpvyyos or rjpvyyiov is elsewhere

always the herb Goat s-beard. The expression in the text, eon b* olov

6pi%, would certainly seem to refer to the plant ;
other writers who

tell the story tell it without exception of the herb, e. g. Antig. Mirab.

115 TU&amp;gt;V 5 alywv OTO.V /ziu TIS
Xd/3&amp;gt;/

TO tixpov TOV opvriov [cpvyytov], ecrriv

& olov $pi, TCIS aXXas eorcivai oiov /ie/ncopcopei/ay, cp.fB\e7rovo~as ds fKeivrjv,

Cf. Theophr. fr. clxxv, ap. Phot. Bibl. 278. 8
;

Plut. Symp. Q. 700 c,

de Sera num. wind. 558 E; Schol. ad Nicand. Ther. 645. Salmas.
de Homonym, p. 77 concludes that Aristotle was speaking of the

plant,
as does Beckmann in loc. Antig, It is very likely that this is

indeed the case, also that Antigonus preserves so far the correct

reading, and that Pliny s two separate statements are merely two

interpretations of Aristotle s one. We may translate one way or the other,

according as we read orav TIS pias Xa/3fl with Bekker, or /zia ns with

Salmasius, Beckmann, and Dittmeyer. The version of Guil. de Moer-

beke, Caprarum autem cum unius cepit quis summitatcm inflexionis

tybiae, est autem velut
pains,

3

is interesting for Schneider s most

ingenious elucidation of it ; after emending pilus for palus, Schn.
shows that the reference to tibiae probably comes from a faulty gloss
in HesychillS, fjpvynfv m KannvXar^res TWV

o-KeXo&amp;gt;i&amp;gt;,
KOI Troay ft^of.

2 The above is simply an attempt to render a text that is almost

certainly corrupt, and whose original meaning was in all probability

widely different. Many different versions have been given by former
editors. De Moerbeke has, as in the present text, in dormiendo

frigidiores ; Gaza, apparently reading xaXen-arcpni for ^vxpoTfpai,
cubant difficilius oves quam caprae, magis enim caprae quiescunt.

Scaliger, reading ^pvKd^ovcn for f)o-vxuvo~i, frigidioribus locis

libentius cubant oves; caprae autem plus ruminant et facilius

accedunt ad hominem, et aegrius ferunt frigus. Albertus M. omits

eyKfidevdeiv,
( oves tamen magis sunt quietae. Schneider, comparing

Pliny, viii. 76 ideo fortassis anima his quam ovibus ardentior, cali-
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Shepherds train sheep to close in together at a clap of

their hands, for if, when a thunderstorm comes on,
1 a ewe

stays behind without closing in, the storm will kill it if it

6na be with young ; consequently if a sudden clap or noise is

made, they close in together within the sheepfold by reason

of their training.

Even bulls, when they are roaming by themselves apart

from the herd, are killed by wild animals. 2

Sheep and goats lie crowded together, kin by kin. When
5 the sun turns early towards its setting, the goats are said to

lie no longer face to face, but back to back.3

Cattle at pasture keep together in their accustomed 4

herds, and if one animal strays away the rest will follow
;

consequently if the herdsmen lose one particular animal,

they keep close watch on all the rest.
4

dioresque concubitus
,
and Varro, 7\. R. ii. 2, 3 ovium semen tardius

esse, quo hae sunt placidiores ,
would read avyKadevfatv for eyKadeudfiv.

Piccolos imagines a lacuna, to be filled up somewhat as follows :

at yap alyes \ayvicrTepai KOI aypVTtvoTepai, at 6 oies juaXXov j/cr^a^ouo-i *rX.

The only passage which suggests itself for comparison is G. A. ii. 8.

748
a 22 ert $ ^vxpov TO wov 6 ovos eor/, dionfp cv TOLS xetpfpivols

ov OeXfi yivfaQai TOTTOIS Sia TO dvapiyov elvai TI]V (f)v(nv. It will be
noticed that here the same animal is ^vxpov and Sucrpiyov, a further

indication that the text above translated is corrupt.
1 Plin. viii. 72

* Tonitrua solitariis ovibus abortus inferunt. Reme-
dium est congregare eas, ut coetu iuventur. There is a cognate
allusion in Ps. xxix. 9 The voice of the Lord maketh the hinds to

calve .

2
aTip.aye\r]cravTs. Cf. H. A. vi. iS. 572

1 iS TOV de TrpoTfpov xpoi/o//

/nfr aXX^XoJv flcrlv [01 raCpot], 6 KaXelrai drt/iayeXet^. The sentence is

omitted, as out of place here, by Gaza and Scaliger.
3 But cf. Antig. Mirab. 65 TOVS atTroXous- 5e (f^rjal Xeyfiv, on OTOV ra^iora

6 77X10? rpaTT/;, a^n/3Xe7roi crai (WTCO al alyes KaTtiKeivTai. That Pliny (viii.

76) took this statement to apply to the setting of the sun rather than to

the tropic does not prove that this interpretation is correct. The story
is akin to the Egyptian fables of the goats and other animals that salute

the heliacal rising of the dog-star, as the oryx does undoubtedly salute

the rising and setting sun
;

cf. Ael. vii. 8
;

Pint. SolL Aniin. 974 F
;

Antig. Mirab. c. 66.
4 The passage is obscure. Seal, translates Idcirco bubulci, unam si

amiserint, omnes praeterea continuo pervestigant , adding the explana
tion

irtrfrov&amp;lt;rW TO eni significat eVoXXj/v TI]I&amp;gt; aTTon\avri6tla-av\ Piccolos

suggests lav pi] dixvpuvi, which would merely mean when they lose

them, look for them
;
one might perhaps suggest eirifryao-w, that is

to say, when they have lost one, they make sure of the others. The
passage o/rdAXwrm de /ecu oi ravpoi, inserted in the preceding chapter,

probably has its proper place here, as Scaliger suggests.
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When mares with their colts pasture together in the

same field, if one dam dies the others will take up the 10

rearing of the colt. In point of fact, the mare appears to

be singularly prone by nature to maternal fondness
;

in

proof whereof a barren mare will steal the foal from its

dam, will tend it with all the solicitude of a mother, but,

as it will be unprovided with mother s milk, its solicitude

will prove fatal to its charge.

5 Among wild quadrupeds the hind appears to be pre- 15

eminently intelligent ;
for example, in its habit of bringing

forth its young on the sides of public roads, where the fear

of man forbids the approach of wild animals. 1

Again, after

parturition, it first swallows the afterbirth,
2 then goes in

quest of the seseli shrub,
3 and after eating of it returns to

its young. The mother takes its young betimes to her

lair, so leading it to know its place of refuge in time of 20

danger ;

4
this lair is a precipitous rock, with only one

approach, and there it is said to hold its own against all

comers. The male when it gets fat, which it does in

a high degree in autumn, disappears, abandoning its usual

resorts, apparently under an idea that its fatness facilitates

its capture.
5

They shed their horns in places difficult of 25

access or discovery, whence the proverbial expression of

the place where the stag sheds his horns
;

6 the fact being

that, as having parted with their weapons, they take care

a ras 6&ovs. Cf. H. A. vi. 29. 5;8
b

17; Plin. viii. 50 in

pariendo semitas minus cavent, humanis vestigiis tritas, quam secreta
ac feris opportuna . Cf. Plut. Soil. Anim. 971 E; Antig. Mirab. 35 ;

Opp. Cyn. ii. 207. A somewhat confused account is given in Ael.
vi. ii.

&quot;

\opiov. Seal, secundas
|
Gk. Scurfpa, varf/ja.

3
o-e o-eXi. Probably Tordylium officinale, Littre, ad Hipp. Acut. 387.

On its medicinal properties cf. Hipp. Nat. mutter. 572, 587, Mori).
mill. i. 603*- ,

626
;
Diosc. iii. 60. Cf. Plin. viii. 50

&amp;lt; feminae ante partum
purgantur herba quadam, quae seselis dicitur, faciliore ita utentes
utero. A partu duas, quae aros (cf. Plin. xxiv. 91) et seselis appellantur,
pastae, redeunt ad fetum. See also Ael. V. //. xiii. 35 (who speaks of

arfXivov) ; Cic. de Nat. Deor. ii. 50; Plin. xx. 18, 87, xxv. 52.
4

Plin. viii. 50 has ad praerupta ducunt, saltumque demonstrant
,

and Solin. xix et assuescunt salire per abrupta . Cf. H. A. vi. 29.

578
b
21, Antig. Mirab. 35.

5 Plin. I.e. ; Plut. Soil. Anim. 971 F
; Ael. vi. n.

Zenob. Cent. v. 52 ;
Suid.

C c 2
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not to be seen. The saying is that no man has ever seen

the animal s left horn
;

5 that the creature keeps it out of

30 sight because it possesses some medicinal property.

In their first year stags grow no horns, but only an

excrescence indicating where horns will be, this excrescence

being short and thick. In their second year they grow
their horns for the first time, straight in shape, like pegs

for hanging clothes on
;
and on this account they have an

appropriate nickname. 2 In the third year the antlers are

bifurcate ;
in the fourth year they grow trifurcate;

3 and so

they go on increasing in complexity until the creature is six

6nb
years old :

4 after this they grow their horns without any

specific differentiation, so that you cannot by observation

of them tell the animal s age. But the patriarchs of the

herd may be told chiefly by two signs ;
in the first place

they have few teeth or none at all, and, in the second

5 place, they have ceased to grow the pointed tips to their

antlers. The forward- pointing tips of the growing horns

(that is to say the brow-antlers), with which the animal

meets attack, are technically termed its defenders
;
with

these the patriarchs are unprovided, and their antlers

merely grow straight upwards. Stags shed their horns an

nually, in or about the month of May ;
after shedding, they

10 conceal themselves, it is said, during the daytime, and,

to avoid the flies,
5 hide in thick copses ; during this time,

until they have grown their horns, they feed at night

time. The horns at first grow in a kind of skin envelope,

1 The story is told by Plin. viii. 50; Theophr./r. 175 ; Ael. iii. 17 ;

Arist. de Mirab. 75. 835
b
27; Antig. Mirab. 24, according to all of

whom it is the right horn that is not to be obtained. They all also use
the expression defodere or KnropiVreii ,

which latter word Schn. would
therefore substitute in the text for aTroK^iWar. Cf. also Ael. iv. 5.

On the hart s horn and its virtues cf. H. A. iv. 8. 534 ;
Nicand. Ther.

36; Phile 1245; Lithicci) 242-56 ; Theophr./r. &quot;/.,
&c.

,
Eust. 711. 38 ; arraBivaa, Schol. ad Ap. Rhod.

iv. 175 ; Anglicet
a brocket. L. sitbulo, Plin. xi. 45, xxviii. 53 (67)

3
Tpaxi&amp;gt;Tpoi&amp;gt; is, I think, obviously wrong. The word was probably

rpiKopvdov, rpt^^aSiov, rpiKpoov, or the like. Gaza translates Trimis, rpiKpoov, or the like. Gaza translates Trimis
bifida. exeunt, quadrimis trifida

,
and A. and W. have already suggested

rpiKpavrj.
4

Plin. viii. 50; cf. Solin. xix.
6 For fjivias Albertus M. has lupos. A. and W. suggest ayvuis ;

cf.

napa ras 65ouy, supra. Cf. Beckmann ad Arist. de Mirab. p. 21.
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and get rough by degrees ;

1 when they reach their full size

the animal basks in the sun, to mature and dry them. 15

When they need no longer rub them against tree-trunks

they quit their hiding-places, from a sense of security

based upon the possession of arms defensive and offensive.

An Achaeine stag has been caught with a quantity of

green ivy grown over its horns,
2

it having grown appar

ently, as on fresh green wood, when the horns were young 20

and tender. When a stag is stung by a venom-spider or

similar insect, it gathers crabs and eats them
;

3
it is said to

be a good thing for man to drink the juice, but the taste is

disagreeable. The hinds after parturition at once swallow

the afterbirth, and it is impossible to secure it, for the

hind catches it before it falls to the ground : now this 2 5

substance is supposed to have medicinal properties. When
hunted the creatures are caught by singing or pipe-playing
on the part of the hunters

; they are so pleased with the

music that they lie down on the grass.
4 If there be two

1
//. A. ii. i. 5co

a
9 ;

cf. iii. 9. 5i7
a
25 ;

Plin. viii. 50 ;
Ael. vi. 5 ;

Arist. tie Mini). 5 ; Theoph. Simoc. i. 5, &c.
2 Cf. Athen. viii. p. 353 ; Theophr. C. P. ii. 17. The story is told more

frequently than the interest of the simple fact would seem to warrant
;

probably a stag or fawn with the Dionysiac plant about its horns would
be looked on as something portentous. By Antig. Mirab. 35 it is related

also of an a^awrjv e\a&amp;lt;oi/. On this word cf. Schneider, iv. p. 36, and Niclas
ad Arist. de Mirab.

,
ed. Beckmann, p. 20. It probably has neither

geographical nor specific significance. Cf. Hesych. o^at* vfpp&v e Xu&amp;lt;a&amp;gt;i/

ijXiKiai : Eust. ad II. viii. p. 711. 38 e/\a&amp;lt;/&amp;gt;&&amp;gt;i&amp;gt;

ru /nei/ vea, i&amp;gt;e/3poi ,
at Se dprias

fK v?(3p)V eV f\a(povs /iera/3uAXou(rai /ce/za&es* TU 5? reXeta OVK aXXo rt ^

eXafpot, fi
p.ij cipa [07/0&quot;^]

ol a^atVat KCU ol crrraQivtu Xe-yd/aei/ot j^XiKia nvl

8ia(pepov(riV) T)
e idfi Kal KcpuTWV IdioTrjTi K.ai p-eytdei. The Scholiast on

Apoll. Rhod. iv. 174 gives three discrepant interpretations, one geo
graphical, one specific, and one relating to a particular age or period
of growth. See also H. A. ii. 15. 506* 23.

J The reading TOVS KapKivovs seems dubious, though followed by
Pliny viii. 41, Ael. V. H. xiii. 35: especially in view of the singular
verb, which can scarcely refer to

&amp;lt;pa\(iyyiov,
in the next clause. The

allusion to dittany in the next chapter is told of the stag by Pliny, /. c.
;

Solin. xix. 19; Apuleius, 72, &c. Were we inclined to read here TO

diKTafjivov for TOUS
Kap&amp;lt;ivovs we might find some little support in Pliny s

description, xxv. 53 fervens et acre gustu . . . minima portione accendit
os . Gaza has cancros edunt, quod idem homini etiam prodesse putatur .

4
Plin. viii. 50 ;

Plut. Soil. Anim. 31 ;
Xen. in Geopon. xix. 5 ; Antig.

Mirab. 35- Antig. I.e. has dXto ^ecr^ai Se eXd^ouy /cat (ru/jtrroircoj/ /cat

adoi/rooi
,
wore Kal /cara/cXt i/ecr^nt VTTO TTJS rjdovijs, and MS. Camot. has

Kara*XiVoi/rat in the text, a reading apparently followed by Moerbeke,
et inclinantur a delectione. For KarcueXii/oiTut Aa has KnraKrj\ovvTai,
which Schn., Pice., and A. and W. accept ;

cf. Plin. viii. 50 mulcentur
fistula pastorali .
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hunters, one before their eyes sings or plays the pipe, the

other keeps out of sight and shoots, at a signal given by
30 the confederate. 1 If the animal has its ears cocked, it can

hear well and you cannot escape its ken
;

if its ears are

down, you can.

When bears are running away from their pursuers they 6

push their cubs in front of them, or take them up and

carry them
;

2 when they are being overtaken they climb

up a tree. When emerging from their winter-den, they at

once take to eating cuckoo-pint, as has been said,
3 and

6ia a chew sticks of wood as though they were cutting teeth.

Many other quadrupeds help themselves in clever ways.
Wild goats in Crete are said, when wounded by arrows,

to go in search of dittany, which is supposed to have the

5 property of ejecting arrows in the body.
4

Dogs, when they
are ill, eat some kind of grass and produce vomiting.

5

The panther, after eating panther s-bane, tries to find some

human excrement, which is said to heal its pain.
G This

panther s-bane kills lions as well. Hunters hang up human
10 excrement in a vessel attached to the boughs of a tree,

to keep the animal from straying to any distance ; the

animal meets its end in leaping up to the branch and

trying to get at the^ medicine. They say that the panther
has found out that wild animals are fond of the scent it

emits;
7

that, when it goes a-hunting, it hides itself; that

the other animals come nearer and nearer, and that by this

15 stratagem it can catch even animals as swift of foot as

stags.

The Egyptian ichneumon, when it sees the serpent called

the asp, does not attack it until it has called in other

1 PI in. viii. 50.
2 Ael. vi. 9.

3 H. A. viii. 17. 6oob H
;
Plin. viii. 54.

4
Verg. Aen. xii. 415 non ilia feris incognita capris Gramina, cum

tergo volucres haesere sagittae*. Cf. Theophr. H. P. ix. 16; Antig.
Mirab. 30 (36) ;

Ps.-Arist. Mirab. 4. 83o
b 20

;
Plut. Soil. Anim. 974 D ;

Ael. V. H. i. 10. Of deer, Plin. viii. 41, xxv. 53 ; Apul. Ixxiii. 3, c.

6 H. A. viii. 5. 594
a 18

;
Ael. v. 46, viii. 9 ;

Plin. xxv. 51.
6 Plin.viii. 4i,xx. 23,xxvii. 2; Ael.iv.49; Ps.-Arist. Mirab. 6. 83 i

a
4;

Cic. N. D. ii. 50; Xen. Cyneg. ii
;
Schol. ad Nic. Alex. 38.

7 Plin. viii. 23, xxi. iS: Theophr. C. P. vi. 5. 2; Ael. v. 40; Arist.

Probl. xiii. 4. 907
b
35.
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ichneumons to help ;
to meet the blows and bites of their

enemy the assailants beplaster themselves with mud, by
first soaking in the river and then rolling on the ground.

1

When the crocodile yawns, the trochilus 2
flies into his 20

mouth and cleans his teeth. The trochilus gets his food

thereby, and the crocodile gets ease and comfort
;

it makes

no attempt to injure its little friend, but, when it wants

it to go, it shakes its neck 3 in warning, lest it should

accidentally bite the bird.

The tortoise, when it has partaken of a snake, eats

marjoram ;
this action has been actually observed.4 A man 25

saw a tortoise perform this operation over and over again,

and every time it plucked up some marjoram go back

to partake of its prey ;
he thereupon pulled the marjoram

up by the roots, and the consequence was the tortoise died.

The weasel, when it fights with a snake, first eats 5 wild

rue, the smell of which is noxious to the snake. The

dragon, when it eats fruit, swallows endive-juice;
7

it has 30

been seen in the act. Dogs, when they suffer from worms,
eat the standing corn. 8

Storks, and all other birds, when

they get a wound fighting, apply marjoram to the place

injured.
9

1
Plin. viii. 36 ;

Ael.iii.22 ;
Plut. Soil. Anim. 966 D ; Nicand. Ther.

190; Antig. Mirab. 38; Phile, 133; Opp. Cyneg. iii. 407; Strabo,
xvii. i. 39, 2. 4.

2 The Egyptian plover, Pluvianus aegyptiacus, s. Charadrius

melanocephalus, first identified by G. St. Hilaire, Descr. de rEgypte
(2), xxiv. p. 440, Mem. du Museum, xv. p. 466 ;

a recent writer,

however, states that the true crocodile-bird is a somewhat larger

species, the spur-winged plover, Hoplopterus spinosus (Ibis, 1893,

p. 277). Cf. Herod, ii. 68
;

Arist. Mirab. 7. 831* II
;
Ammian. xxii.

15, 19; Antig. Mirab. 33; Ael. iii. II, viii. 25; Plut. Soil. Anim.
980 D

;
Phile 97 (82) ;

Plin. viii. 37. According to Ael. xii. 14, the

name rpo^tXo? is generic, ou rrpos irav TO T&V rpo^tAwi/ yeVo? eorl rcofie

TO) drjpia; eV(T7rof8a . . . p.6vov de TOV KO\. K\adapopvyxov eraipov &amp;lt;ai (pi Aoi/

e^a, SvvciTai yap OVTOS nXinrcos exXeyety aurcp ray /3SeAXa$-. Plin. /. C. (cf.

x. 95) confuses the bird with the wren, parva avis, quae trochilos ibi

vocatur, rex avium in Italia.
3 For avxeva A. and \V. would substitute criayova ;

cf. Plut. Sol!.

Anim. 980 F.
4 Plin. viii. 41 ; Antig. Mirab. 40; Arist. de Mirab. 10. 831* 27;

Plut. Q.Nat. 9180; Geop.xv.i; Basil. Hex. ix. p. 115; Ael. iii, 5, vi. 12;
Nicand. Ther. 626.

5
e

&amp;gt;

7T&amp;lt;r0iet, MSS. ; Scaliger cj. 7rpoeo-$i ei from Antig. 41.
&quot;

Antig. Mirab. 41 ;
Plin. viii. 41, xx. 51, xxix. 16.

1
Plin. viii. 41 ;

Ael. vi. 4.
8 Ael. v. 46.

9
Antig. Mirab. 42.
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Many have seen the locust, when fighting with the snake

get a tight hold of the snake by the neck.1 The weasel

6i2b has a clever way of getting the better of birds
;

it tears

their throats open, as wolves do with sheep. Weasels fight

desperately with mice-catching snakes, as they both prey
on the same animal. 2

In regard to the instinct of hedgehogs, it has been

5 observed in many places that, when the wind is shifting

from north to south, and from south to north, they shift

the outlook of their earth-holes, and those that are kept in

domestication shift over from one wall to the other. 3 The

story goes that a man in Byzantium got into high repute

for foretelling a change of weather, all owing to his having
noticed this habit of the hedgehog.

10 The polecat or marten 4
is about as large as the smaller

breed of Maltese dogs.
5 In the thickness of its fur,

in its look, in the white of its belly, and in its love of

mischief, it resembles the weasel
;

it is easily tamed
;
from

its liking for honey it is a plague to bee-hives
;

it preys on

1
Aldina, luntina, Camotiana do-rrida nominant, Gazae vero versio et

Thomae locustam. Scoti et Albert! hoc membrum toturn omisit (Schn.).
For aKpida A. and W. are inclined to substitute iimSa

;
Schneider on

the other hand would justify the reading of the text from the following

parallel passages : Plin. xi. 35 (29) (de locustis) serpentem, quum libuit,

necant singulae, faucibus eius apprehensis mordicus
; Philo, de Opif.

p. 39 TOV 0(^10p.axrjv eTTiKoKovpcvoV ep7rer6i&amp;gt;
6 eVrti/ e\ov dvarepo) TWV CTKC^COU,

ols TTffpvKev d-rroyrjs TrrjSqvKaliJi&Te&povaipcaOai, Ka&zyrep TO rcov aKpidwv yevos :

Hesych. ofpio/jni^ns Ixvtvpav KOL
aKpi8a&amp;gt;v yevos, p-r) \ov nrepov ;

cf. Suid.

It is the da-ciptiKos of Diosc.ii.57. Bochart (ii. p. 449) cites Simon Majolus,

Dialog, x olitorem suum ex agro venientem, locustam conspexisse,

quae serpentem gutture apprehenderit, atque ita citra pugnam intere-

merit . The Vulgate renders by ophiomachus the Heb. 713111,

chargol (Levit. xi. 22), which, according to Levysohn, Zool. d. Talmud,
p. 290, is Locusta viridissima\ the name, as Bochart points out, is

apparently identical with dpyoAat, which Suidas interprets as a species
of serpent taken by Alexander from Argos to Egypt for the purpose of

destroying the asps: cf. Arist. de Mirab. 130. 844
b
23 fv&quot;Apyet

8e

(f)acri yivecrOat dxpidos n yevos o KaXetrai OKopTnop.a\ov^ KT\. For my own
part I suspect an ancient misunderstanding of an alien word in an
oriental tale

;
to wit, ao-tdn, i. e. chasida, nTDn, the stork !

2 H.A.v\. 37. 580^26.
3

Plut. Soil. Anim. 979 A ;
Plin. viii. 56 and (of squirrels) 58. Basil.

Hex. ix. p. 115.
4

Plin. xxix. 4; Eust. ad 1L x. 355 ;
Nic. Ther. 196. Probably Mus-

tela I occamela, Cetti
;

cf. Martens, Arch.f. Naturg., 1858, p. 121.

Cf. Probl. x. 12. 892
:i ii. 21.
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birds like the cat. Its genital organ, as has been said, 15

consists of bone :

1 the organ of the male is supposed to be

a cure for strangury ;
doctors scrape it into powder, and

administer it in that form.

7 In a general way in the lives of animals many resem

blances to human life may be observed. Pre-eminent

intelligence will be seen more in small creatures than in 20

large ones, as is exemplified in the case of birds by the

nest-building of the swallow. 2 In the same way as men

do,
3 the bird mixes mud and chafif

4
together; if it runs short

of mud, it souses its body in water and rolls about in the

dry dust with wet feathers
; furthermore, just as man does, 25

it makes a bed of straw, putting hard material below for

a foundation, and adapting all to suit its own size. Both

parents co-operate in the rearing of the young; each of

the parents will detect, with practised eye, the young one

that has had a helping, and will take care it is not helped
twice over

;

5 at first the parents will rid the nest of excre

ment, but, when the young are grown, they will teach their 30

young to shift their position and let their excrement fall

over the side of the nest.G

Pigeons exhibit other phenomena with a similar likeness

to the ways of humankind. In pairing the same male and

the same female keep together ;
and the union is only

broken by the death of one of the two parties.
7 At the

time of parturition in the female the sympathetic attentions

1
//. A. ii. I. 5co

b
24; Plin. xi. 109; Antig. Mirab. 73 and 116;

Ps.-Arist. de Mirab. 12. 83i
b

i.

2
Cf. Ael. iii. 24, 25 ; Antig. Mirab. 43 ;

Plut. SolL Anim. 996 D
;

Ovid, F. i. 157; Basil. Hex. viii, p. 104. These descriptions all apply
to the house-martin, Hirundo urbica

;
in Plin. x. 49 (33) the nest

of that species and those of the swallow and the sand-martin are
all described.

3
Cf. Plin. vii. 57.

4

dxvpaxns seems to be technical for the admixture of chaff with
bricks or with the fabric of a mud-wall, and is so used by Vitruv.
ii. i; cf. lutum paleatum, Colum. v. 6, xii. 43, Plin. xv. 18; and
lutum aceratum, Fest. ad Non. 5. 97.

Plin. x. 49 ;
Ael. iii. 25 ; Antig. Mirab. 37, &c.

11

Plut. Soil. Anim. 962 F
; Symp. viii. 7.

7 Plin. x. 52 ; Ael. iii. 44 ; Antig. 38 (44) ;
Athen. ix. 394 ; Horap. i.

57, ii. 33, &c.
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of the male are extraordinary ;
if the female is afraid on

account of the impending parturition to enter the nest, the

male will beat her and force her to come in. When the

young are born, he will take and masticate pieces of

suitable food,
1

will open the beaks of the fledglings, and

inject these pieces, thus preparing them betimes to take

5 food. [When the male bird is about to expel the young
ones from the nest, he cohabits with them all.

2

]
As a

general rule these birds show this conjugal fidelity, but

occasionally a female will cohabit with other than her mate/ 5

These birds are combative, and quarrel with one another.

and enter each other s nests, though this occurs but seldom
;

10 at a distance from their nests this quarrelsomeness is less

marked, but in the close neighbourhood of their nests they
will fight desperately. A peculiarity common to the tame

pigeon, the ring-dove and the turtle-dove is that they do

not lean the head back when they are in the act of drink

ing,
4 but only when they have fully quenched their thirst.

The turtle-dove and the ring-dove both have but one mate,
1 5 and let no other come nigh; both sexes co-operate in the

process of incubation. It is difficult to distinguish between

the sexes except by an examination of their interiors.

Ring-doves are long-lived ;
cases have been known where

such birds were twenty-five years old, thirty years old, and

in some cases forty.
5 As they grow old their claws increase

20 in size, and pigeon-fanciers cut the claws
;
as far as one can

see, the birds suffer no other perceptible disfigurement

by their increase in age. Turtle-doves and pigeons that

1 Read VCOTTUV (ppovri&i Trjs dpfjLOTTOva-rjs rpo^rjs T}S

Most MSS. and edd. have a\nvpi(ovo-r)s yr?y, saltish clay ,
which was

also Pliny s reading : Guil. de Moerbeke has, with us, sollicitatur de

opportune alimento, quod cum masticavit, inspexit. As an explana
tion of eio-TTTvew, Athen. /. c. and Ael. V. H.\. 15 add &&amp;gt;s p.r] pao-KavQvo-i.

2 A fable told of the partridge, cf. vi. 8. 564* 24 ;
alien to all accounts

of the pigeon. For iravras A. and W. would substitute naXiv, for the
bird s reputation s sake.

3 No such exception to the pigeon s habitual chastity is mentioned
elsewhere

;
unless indeed the phenomenon alluded to be that described

by Ael. /. C, 7rpoo~Ti0?&amp;lt;n
8e TOVTOLS KCII e/cftvo, on KOI cd 6r)\eiai d

dva(3aivov(Tiv, ornv rrjs rrpbs cippeva /Mt eco? drv^cro^ai.
4 Alex. Mynd. a-p. Athen. /. c.

5 H. A. vi. 4. 563* 2
;

Plin. x. 52 ;
Athen. ix. 394.
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are blinded by fanciers for use as decoys, live for eight

years. Partridges live for about fifteen years. Ring-doves

and turtle-doves always build their nests in the same 25

place year after year. The male, as a general rule, is more

long-lived than the female ;
but in the case of pigeons some

assert that the male dies before the female, taking their

inference from the statements of persons who keep decoy-

birds in captivity. Some declare that the male sparrow
lives only for a year, pointing to the fact that early in 3

spring the male sparrow has no black beard, but has one

later on, as though the black-bearded birds of the last year

had all died out
; they also say that the females are the

longer lived, on the grounds that they are caught in

amongst the young birds and that their age is rendered 6i3
b

manifest by the hardness about their beaks. Turtle-doves

in summer live in cold places, (and in warm places during

the winter) ;

J chaffinches affect warm habitations in summer, 5

and cold ones in winter.

8 Birds of a heavy build, such as quails, partridges, and the

like, build no nests
;

2
indeed, where they are incapable of

flight, it would be of no use if they could do so. After

scraping a hole on a level piece of ground and it is only
in such a place that they lay their eggs they cover it over

with thorns and sticks 3 for security against hawks and 10

eagles,, and there lay their eggs and hatch them
;
after the

hatching is over,
4
they at once lead the young out from

the nest, as they are not able to fly afield for food for

them. Quails and partridges, like barn-door hens, when

they go to rest, gather their brood under their wings. Not 15

to be discovered, as might be the case if they stayed long
in one spot, they do not hatch the eggs where they laid

1

(TOU 8e xeipfovos eV Tols uAeavor?}, absent from the MSS., inserted

in the Aldine. Gaza hieme tepidis .

2 H.A. vi. I. 558*31.
Pirn. x. 51 ;

Ael. iii. 16, x. 35 ;
Ov. Met. viii. 258.

cK\tyavrcs. Aquinas translates/^nm/^j, readingK\tyavTcs(J.G.S. ).

That the partridge stole the eggs or young of its neighbours was
a common belief; see, for many reff., patristic, Arabic, &c., Bochart,
Hicroz. ii. p. 84. c.
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them. 1 When a man comes by chance upon a young
brood, and tries to catch them, the hen-bird rolls in front

of the hunter, pretending to be lame :

2 the man every
moment thinks he is on the point of catching her, and so

20 she draws him on and on, until every one of her brood

has had time to escape ; hereupon she returns to the nest

and calls the young back. The partridge lays not less

than ten eggs, and often lays as many as sixteen. As has

been observed, the bird has mischievous and deceitful

habits. In the spring-time, a noisy
3
scrimmage takes place,

25 out of which the male-birds emerge each with a hen.

Owing to the lecherous nature of the bird, and from

a dislike to the hen sitting, the males, if they find any

eggs, roll them over and over until they break them in

pieces ;
to provide against this the female goes to a distance

and lays the eggs, and often, under the stress of parturition,

lays them in any chance spot that offers
;

4
if the male bird

30 be near at hand,
5 then to keep the eggs intact she refrains

from visiting them. If she be seen by a man, then, just as with

her fledged brood, she entices him off by showing herself

close at his feet until she has drawn him to a distance. When
the females have run away and taken to sitting, the males

6i4
a in a pack take to screaming and fighting; when thus engaged,

they have the nickname of widowers . The bird who is

beaten follows his victor, and submits to be covered by him

only ;
and the beaten bird is covered by a second one or by

any other, only clandestinely without the victor s knowledge ;

this is so, not at all times, but at a particular season of the

5 year, and with quails as well as with partridges.
7 A similar

1
Cf. Plin. /. c. Alb. M. gives a loose, but possibly correct inter

pretation : Non habet nidum certuin et stabilem per annos multos,
sicut gallina, sed uno anno ovant in loco uno et in alio loco in alio, et

hoc ideo faciunt ne venator cognoscat nidum eius. The same story is

told of (pao-o-a, Eust. Hex. p. 24.
2

Plut. Soil. Anim. 971 c. Cf. Ar. A-v. 768 and Schol.
3

Si
(odijs. Aquinas, reading Si w8ivos, translates propter partiun.

4 A different account in H. A. vi. 8. 564* 20.

Read K&V impy 6 dpprjv, o/rco?.
6 There are traces of Egyptian influence in this and other stories

about the partridge. Cf. Horap. ii. 95 7r&amp;lt;uSepaoTiaz&amp;gt; Pov\6p.evoi 0-rjiJ.fjvni

dvo nepdiKas a)ypa&amp;lt;puva iv (Kflvoi yap eirav ^peuVcoaij ,
eavjols dnoKe-

Ael. iv. 16.
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proceeding takes place occasionally with barn-door cocks :

for in temples, where cocks are set apart as dedicate

without hens,
1
they all as a matter of course tread any

new-comer. Tame partridges tread wild birds, peck at

their heads,
2 and treat them with every possible outrage.

The leader of the wild birds, with a counter-note of 10

challenge,
3
pushes forward to attack the decoy-bird,

4 and

after he has been netted,
5 another advances with a similar

note. 6 This is what is done if the decoy be a male
;

but

if it be a female that is the decoy and gives the note, and

the leader of the wild birds give a counter one, the rest of

the males set upon him and chase him away from the 15

female for making advances to her instead of to them
;

in consequence of this the male often advances without

uttering any cry, so that no other may hear him and come

and give him battle
;
and experienced fowlers assert that

sometimes the male bird, when he approaches the female,

makes her keep silence, to avoid having to give battle to 20

other males who might have heard him. The partridge
has not only the note here referred to, but also a thin

shrill cry and other notes. 7 Oftentimes the hen-bird rises

from off her brood when she sees the male showing atten

tions to the female decoy ;
she will give the counter-note

and remain still, so as to be trodden by him and divert him 25

from the decoy. The quail and the partridge are so intent

upon sexual union that they often come right in the way
1 As in the temple of Hercules and Hebe, ev rrj EvpojTTfl, Mnas. ap.

Ael. xvii. 46 ;
or to this day on Mount Athos. Cf. Plut. Quaest. Symp.

696 E
;
Paus. ii. 148.

2 We read, with Bochart (ii. col. 89), cirtKoppifawn, i.e. eVi Koppys
TVTTTovo-i. The usual reading is cniKopifrvo-i, which also does not occur

elsewhere, and which might be taken as equivalent to VTTOKOploveri, i.e.

pet or fondle .

3
avrqo-as, Schn. for rtirmo-as, codd. Cf. Ael. iv. 1 6 o di] rwv aypiduv

Kopv(palos avTiqo-as irpb TTJS ayeXrjs OK paxovpevos epx^rni.
4

6r]pVTrjv. QripfvoiTa ap. Athen. ix. 389 ;
cf. Plin. x. 51. On decoy

partridges see also Xen. Mem. ii. 1.4; they are said to be still used in

Spain.
5 TOVTOV de aXovrof. Guil. has hoc autein cantante, i.e. a&amp;lt;Wro? : but

Athen. /. C. a\6vros Se TOVTOV, fTepos ep^erai /za^ou/zej/os- ;
Plin. I.e. capto

ep procedit alter . Tr^K-rats, Seal, cavea I iminea
;

cf. Ar. Av. 528, Schol.

floos dtKTvov. Cf. also Dion, de Avid. iii. 7 ; Hesych. s.v. KapTaXov, &c.
c A different, but somewhat more intelligible account in Ael. iv. 6.
7 H. A. iv. 9. 536

b
14; Athen. ix. 390; Plut. Quaest. Symp. 727 D.
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of the decoy-birds, and not seldom alight upon their

heads. 1 So much for the sexual proclivities of the par

tridge, for the way in which it is hunted, and the general

30 nasty habits of the bird.

As has been said, quails and partridges build their nests

upon the ground, and so also do some of the birds that are

capable of sustained flight.
2

Further, for instance, of such

birds, the lark and the woodcock, as well as the quail, do

not perch on a branch, but squat upon the ground.

6i4
b The woodpecker does not squat on the ground, but 9

pecks at the bark of trees to drive out from under it

maggots and gnats ;

3 when they emerge, it licks them up
with its tongue, which is large and flat.

4
It can run up and

down a tree in any way, even with the head downwards,
like the gecko-lizard.

5 For secure hold upon a tree, its

5 claws are better adapted than those of the daw
;

6
it makes

its way by sticking these claws into the bark. One species

of woodpecker
7

is smaller than a blackbird, and has small

reddish speckles ;
a second species is larger than the black

bird, and a third is not much smaller than a barn-door

TO hen. 8
It builds a nest on trees,

9 as has been said, on

olive trees amongst others. It feeds on the maggots and

ants that are under the bark: it is so eager in the search

for maggots that it is said sometimes to hollow a tree out

to its downfall. A woodpecker once, in course of domesti-

15 cation, was seen to insert an almond into a hole in a piece

of timber, so that it might remain steady under its

1 Kadiavov(Tiv eVt ras K(f)a\u$. Athen. /. C. eirl TUV Kepii/iav. Plin.

understands by TOVS ^peuorra?, not the decoy-birds, but the sportsmen,
ut in capite aucupantium saepe caecae metu sedeant.

2 Dittm. cj. TWV (w) TTTrjTiKw ;
cf. H. A. vi. I. 558

b
31, ix. 8. 6i3

b
7.

3 Plin. x. 20; Ps.-Arist. Mirab. 13. 83i
b

5 ;
Pint. Q. A\ 269 A.

4 nharelav is inapplicable to the long, sharp tongue of the wood

pecker: either the word is corrupt (Pro^emi/) or a phrase has dropped
out.

5
Plin. /. c. has in subreptum [s. subrectum] felium modo .

n Schn. suggests KO\UOV
}

s. KeAewy.
7 H. A. viii. 3. 593

a
5.

8
Probably (i) the lesser and greater spotted woodpeckers, (2) the

green woodpecker, and (3) the great black woodpecker.
9 Schn. proposes *v rots- Sevdpeaiv, which more accurate statement

Gaza and de Moerbeke appear to follow. There is no passage to

which &a-7T(p e lprjrai is clearly referable.
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pecking ;
at the third peck it split the shell of the fruit,

and then ate the kernel.

10 Many indications of high intelligence are given by
cranes. They will fly to a great distance and high up
in the air, to command an extensive view

;
if they see 20

clouds and signs of bad weather they fly down again and

remain still.
1

They, furthermore, have a leader in their

flight, and patrols that scream on the confines of the

flock so as to be heard by all. When they settle down,
the main body go to sleep with their heads under their

wing, standing first on one leg and then on the other, 25

while their leader, with his head uncovered, keeps a sharp
look out, and when he sees anything of importance signals

it with a cry.

Pelicans that live beside rivers 2 swallow the large smooth

mussel-shells : after cooking them inside the crop that pre
cedes the stomach, they spit them out, so that, now when
their shells are open, they may pick the flesh out and

eat it.
3 so

11 Of wild birds, the nests are fashioned to meet the exigencies

of existence and ensure the security of the young. Some
of these birds are fond of their young and take great care

of them, others are quite the reverse
;
some are clever in

procuring subsistence, others are not so. Some of these

birds build in ravines and clefts,
4 and on cliffs, as, for

instance, the so-called charadrius, or stone-curlew ;
this bird 6i5

a

is in no way noteworthy for plumage or voice ;
it makes an

appearance at night, but in the daytime keeps out of sight.

The hawk also builds in inaccessible places. Although
a ravenous bird, it will never eat the heart of any bird it

catches
;

&quot;

this has been observed in the case of the quail, 5

1 H. A. viii. 12. 597* 4 ; Eurip. Hel. 1478 j
Plin. x. 30; Ael. iii. 14,

vii. 7 ;
Cic. N. D. ii. 49 ; Horap. ii. 49, c.

2
i.e. the TreXiKaycs, as distinguished from the TrfXfKcWes-, the wood

peckers ;
cf. Ar. Av. 1155, &c -

3 Ael. iii. 23, v. 35 ;
Ps.-Arist. Mirab. 14. 83i

a
10; Antig. 47; Dion.

de Avib. ii. 6
;

Plin. x. 56 ;
Cic. N. D. ii. 49.

* Read xapddpas /cat %r)pap.ovs.
c

Plin. x. 10
;
Ael. ii. 42 ;

an Egyptian myth.
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the thrush, and other birds. They modify betimes their

method of hunting,
1 for in summer they do not grab their

prey as they do at other seasons. 2

Of the vulture, it is said that no one has ever seen either its

young or its nest
;

3 on this account and on the ground that

all of a sudden great numbers of them will appear without

any one being able to tell from whence they come. Hero

ic dorus, the father of Bryson the sophist, says that it belongs
to some distant and elevated 4 land. The reason is that the

bird has its nest on inaccessible crags, and is found only
in a few localities. The female lays one egg as a rule,

and two at the most.

15 Some birds live on mountains or in forests, as the

hoopoe and the brenthus ;

5 this latter bird finds his food

with ease and has a musical voice. The wren lives in

brakes and crevices
;

it is difficult of capture, keeps out of

sight, is gentle of disposition, finds its food with ease, and

is something of a mechanic. It goes by the nickname of

old man or king ;

G and the story goes that for this

reason the eagle is at war with him. 7

20 Some birds live on the sea-shore, as the wagtail ;
the 12

bird is of a mischievous nature, hard to capture, but when

(iv is often used of the hawk, but always of its supposed
metamorphosis with the cuckoo. The expression here is a singular

one, and from the analogy of H. A. vi. 7. 563
b
24 we might suspect

the true reading to be pera TO Qepos.
2 Albertus M. aliam praedam capiunt in aestate et aliam in

hieme .

3 That the vulture laid no eggs, but was impregnated by the east

wind and brought forth her young alive and feathered, was an Egyp
tian myth, connected with the association of the bird with Maut, the

goddess of maternity. For reff. see GL ofGk. Birds, p. 48. The rest

of the paragraph is an inaccurate transcript of//. A. vi. 5. 563** 6.
4

cT6pas fjLfTfoapov yr,s. A very suspicious phrase, especially inasmuch
as what seems to be the parent passage (vi. 5) has simply d$ erepns-

y^?. I should be inclined to conjecture ^TOIKOV, and perhaps to

compare Aesch. Ag. 57.
5

fipevGot. Hesych. KoWi^or. Cf. //. A. ix. I. 6o9
a

23, where
I suspect /3p. to be an interpolation.

c In my GL of Gk. Birds (pp. 126, 171) I have hazarded the

conjecture that rpo^Xor is Egyptian, and further that in the likeness

between Copt, oura, avis, and ouro, rex, may lie the connexion between

the bird and its appellation king .

7 Cf. Plin. x. 95. It is to the owl that op^iXo? is said to be hostile,

//. A. ix. i. 6o9
a 12.
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caught capable of complete domestication
;

it is a cripple,

as being weak in its hinder quarters.
1

Web-footed birds without exception live near the sea

or rivers or pools, as they naturally resort to places 25

adapted to their structure.
2 Several birds, however, with

cloven toes live near pools or marshes, as, for instance, the

anthus 3 lives by the side of rivers
;
the plumage of this

bird is pretty, and it finds its food with ease. The
catarrhactes 4 lives near the sea

;
when it makes a dive, it

will keep under water for as long as it would take a rnan 30

to walk a furlong ;
it is less than the common hawk.

Swans are web-footed, and live near pools and marshes
;

they find their food with ease, are good-tempered, are fond

of their young,
5 and live to a green old age. If the eagle

attacks them they will repel the attack and get the better 6is
b

of their assailant, but they are never the first to attack. 6

They are musical, and sing chiefly at the approach of

death
;

7 at this time they fly out to sea, and men, when

sailing past the coast of Libya, have fallen in with many
of them out at sea singing in mournful strains, and have 5

actually seen some of them dying.
8

The cymindis
9

is seldom seen, as it lives on mountains
;

it is black in colour, and about the size of the hawk called

the dove-killer
;

it is long and slender 10 in form. The

KrA., cf. Ael. xii. 9 da-devts TO KaTomv, statements not

very consonant with (e.g.) Hesych. KiyK\os opveov -nvKvais KIVOVV T^V
ovpdv n&amp;lt; ov Km TO KiyK\ieiv, o eWt 8iucmW$ai. Cf. Prov. Trrco^orepos-

Kiy/&amp;lt;Aou,
Menand. ap. Suid., and Ael. /. c., &c. It is not clear whether

KiynXos was a wagtail, or, as Sundevall and others take it, a sand

piper (cf. supra, viii. 4. 593
b

5). There is a lurking unpleasantness in

the allusions, in the Comic Frr. and elsewhere, to KiyxXos, veta-onvyis, &c.
2

Cf. Theophr. C. P. vi. 4. 6 eWa
(&&amp;gt;}

KOI aura eaurotV evplarKd ra

TTpoa-cpopa.
3 H. A. viii. 3. 592

b
25, ix. i.

6c&amp;gt;9

b
14.

4 H. A. ii. 17. 509* 4 ; Aristoph. H. A. Epit. i. 24 ;
Dion, tie Avib.

ii. 2
;

Plin. x. 61.
5

evTCKvoi. The meaning is not very clear : cf. Ael. V. //. i. 14
Aeyei Ap. TOV K.VKVOV KaAAoraida elvai Kai TroXuTraiSa.

6 Ael. v. 34, xvii. 24 ; Athen. ix. p. 393 ;
Dion, de Avib. ii. 19, c.

7 For the very numerous references to the swan s song see Gl. of
Gk. Birds, pp. 106, 107.

8
Cit. ap. Ael. x. 36.

9
KVMCpdtr, in many MSS. KV&IV&IS, Aid. xa^ K ^&amp;gt; For many reff. and

Scholia see Schneider s note and my GL of Gk. Birds, p. 108. The
word is possibly akin to the Indian govinda, a kite.

10 AeTTTos. MSS. XevKos. Schn. and Pice, add, from P^ustath. ad JL
xiv. 291 xaXnifav Trjv xpoidv oOtv ^aA/as Aeyera/.

AR. H.A. D d
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lonians call the bird by this name
;
Homer in the Iliad

mentions it in the line
*

:

10 Chalcis its name with those of heav nly birth,

But called Cymindis by the sons of earth.

The hybris, said by some to be the same as the eagle-

owl, is never seen by daylight, as it is dim- sighted, but

during the night it hunts like the eagle ;

2
it will fight the

eagle
2 with such desperation that the two combatants are

15 often captured alive by shepherds ;
it lays two eggs, and,

like others we have mentioned, it builds on rocks and in

caverns. Cranes also fight so desperately among them

selves as to be caught when fighting, for they will not leave

off
;

3 the crane lays two eggs.

The jay has a great variety of notes : indeed, one might 13

20 almost say it had a different note for every day in the

year.
4 It lays about nine eggs ;

builds its nest on trees,

out of hair and tags of wool
;
when acorns are getting

scarce,
5

it lays up a store of them in hiding.

It is a common story of the stork that the old birds are

fed by their grateful progeny.
6 Some tell a similar story

25 of the bee-eater, and declare that the parents are fed by
their young not only when growing old, but at an early

period, as soon as the young are capable of feeding them
;

and the parent-birds stay inside the nest. 7 The under part

of the bird s wing is pale yellow ;
the upper part is dark

1
//. xiv. 291.

2 For aeroi, aeroV Dittm. reads
&&amp;gt;roi, &TOV, the eared owl

;
cf. viii.

12.
597^18,

22.
3

uTro/iei/ovori yap. An obscure and dubious reading ; according to Gaza,
hominem enim exspectare potius quam pugna desistere patiuntur :

Seal. resistunt enim : Guil. ut et ambae capiantur viventes et ipsae
a pastoribus pugnantes . Hence Schneider conjectures that Guil.

read coo-re ai
a/i(/&amp;gt;a) AayM,3az&amp;gt;e(T$ai &xra? *ai aura? vnb T&V vopeuv /^a^o-

/MeVa?, a statement similar to that made immediately above regarding
the eagle.

4 Ael. vi. 19; Plut. Soil. An. 973 c
;
Dion, de Avib. \. 18; Porph.

de Abstin. iii. 4.
6 OTCIV uTToXiTrcoo-i. Gaza cum deficiant

;
Alb. M. cum cadunt

glandes ,
as though reading vnomTTTuxn.

6
Soph. El. 1058 ;

Ar. Av. 1355; Plut. Aldb. i. I35
d

;
Ael. iii. 23 ;

Aes. 100, ioob
;
Babr. 13 ; Horap. ii. 55, &c.

7 Plin. x. 51 ;
Ael. xi. 30.
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blue, like that of the halcyon ;
the tips of the wings are

red.
1 About autumn-time 2

it lays six or seven eggs, in 30

overhanging banks where the soil is soft
;
there it burrows

into the ground to a depth of six feet.

The greenfinch, so called from the colour of its belly,

is as large as a lark
;

it lays four or five eggs, builds

its nest out of the plant called comfrey, pulling it up 6i6a

by the roots, and makes an under-mattress to lie on of hair

and wool. 3 The blackbird and the jay build their nests after

the same fashion. The nest of the penduline tit shows

great mechanical skill
;

it has the appearance of a ball of 5

flax, and the hole for entry is very small.4

People who live where the bird comes from say that

there exists a cinnamon bird which brings the cinnamon

from some unknown localities, and builds its nest out of it ;

5

it builds on high trees on the slender top branches. They 10

say that the inhabitants attach leaden weights to the tips

of their arrows and therewith bring down the nests, and

from the intertexture collect the cinnamon sticks.

14 The halcyon is not much larger than the sparrow. Its

colour is dark blue, green, and light purple ;
the whole 15

body and wings, and especially parts about the neck, show

these colours in a mixed way, without any colour being

sharply defined
;
the beak is light green, long and slender: 6

such, then, is the look of the bird. Its nest 7
is like sea-

1 ra 8 eV
a*c/&amp;gt;coi/

TU&amp;gt;V mepvyiav epvdpd. Plin. x. 58 primori (?)

subrutilo.
3 These statements are incorrect : it would be correct to say

TCI 8 UTTOKUTO). Guil. translates quae autem circa alas rubra .

2 vno TIJV onwpav. This statement is so far incorrect, and the reading
probably false : cf. H. A. vi. I. 559

a
4 fls ras OTTOS- eV rfj yfj Ka.Ta8vofj.tvos

3 Ael. iv. 47.
4

Plin. x. 50.
5 Herod, iii. ill

;
Ael. ii. 34, xvii. 21

; Antig. Mirab.^ ;
Plin. x. 50,

xii. 42 ;
Eust. ad Dionys. Perieget. 939, 944, &c. The bird is confused

with the phoenix, Ov. Met. xv. 399 ;
Stat. Silv. ii. 6. 87, c. Bochart

compares Heb. D^ap, kinnim, i.e. nests.
6

Plin. x. (32) 47 gives what is probably an inaccurate translation :

Ipsa avis paulo amplior passere, colore cyaneo ex parte maiore, tantum

purpureis et candidis (?) admixtis pennis, collo (?) gracili ac procero .

7 8e . The nest of the kingfisher is a deep excavation,

widening within, in a river-bank, and more or less filled with fish

bones, the debris of food. It is impossible to understand why A. does

not give a plain account of this nest (as he does of the somewhat

D d 2
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20 balls, i. e. the things that go by the name of halosachne l

or sea-foam, only the colour is not the same. The colour

of the nest is light red, and the shape is that of the long-

necked gourd. The nests are larger than the largest

sponge, though they vary in size
; they are roofed over,

25 and great part of them is solid and great part hollow. 2 If

you use a sharp knife it is not easy to cut the rest through ;

but if you cut it, and at the same time bruise it with your

hand, it will soon crumble to pieces, like the halosachne.

The opening is small, just enough for a tiny entrance,&quot;

so that even if the nest upset
4 the sea does not enter in

;

30 the hollow channels are like those in sponges. It is not

known for certain of what material the nest is constructed
;

it is possibly made of the backbones of the gar-fish ;

5
for.

by the way, the bird lives on fish. Besides living on the

similar nest of p-epo\l/) ;
nor is it easy to say whether we are dealing

with a connected account of some object totally different, or with
a corrupt passage, of which isolated phrases agree fairly well with the

true character of the nest. The account in Aelian is similar, but

wholly fabulous. That there was some religious mystery associated
with the so-called nest is indicated by the conclusion of Plutarch s

description, Soil.Amw.qSs E e juot Se TroXXciKts Idovn KOI Biyovn napia-TaToi

\tyeiv KCU aSetv A^Xro 8/j Trore rolov ArroXXwvos Trapa vati) .

1
Kai rals KaXou

fj.eva.is aXocra^^ais
1

,
S. aXbs a^vais. Pliny, x.

47&amp;gt;
trans

lates literally, ut spuma arida maris. By others it is described as

a special marine substance or organism ; cf. Diosc. v. 136, Theophr.
(fe Odor. iv. 8, &c.

2 Gaza transl. crebro solido et cavo constant
,
and Scaliger adds

Recte
;

iccirco spongiis assimilavit mox . Seal, gives
*

soliditate et

cavitate crebra constant
;
and Schneider *

soliditate et raritate . Never

theless, the phrase is difficult, and one is tempted to think TO a-reptw
at fault.

8
Reading, with Casaubon and A. and W., Saov (ets) eur(Wii&amp;gt;. Dittm.

reads oa-ov (e^ &quot;)
&quot;o^voriv.

*
dvarpenfa-dut is the proper word for to capsize ,

and I cannot
translate this passage otherwise. Gaza similarly, ut etiam si vertatur

mare influere nequeat. On the other hand, Seal, adeo, ubi subvortatur

mare, ut ne turn quidem ingrediatur ;
Schn. adeo, ubi subvertitur

mare
,
&c.

;
A. and W. so dass das Meerwasser nicht eindringt, auch

wenn es hoher steigt . Whatever A. is actually describing, it is

plainly something floating on the sea, and not the real nest of the

kingfisher.
6

Vc TO&amp;gt;I&amp;gt; a&amp;lt;av6a&amp;gt;v rris fkXovrjs.
Plin. x. 147 putant ex spinis aculeatis

,

where Gronov. substitutes acutarttm, as in xxxii. n belonae, quos
aculas vocamus (Schn.). If we ask why of all fishes the faXovrj is

specified, it may be because the backbone of the gar-fish has a peculiar

green colour. According to Dion, tie Ai ib. ii. 7 ftpva de KOI

Kai jSoo-rpvxas KCU wraKiSas KOI ftordvas trfpus fK TOV neX iyovs
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shore, it ascends fresh-water streams. It lays generally

about five eggs, and lays eggs
l

all its life long, beginning
to do so at the age of four months.

15 The hoopoe usually constructs its nest out of human
excrement. 2

It changes its appearance
3 in summer and 6i6b

in winter, as in fact do the great majority of wild birds.

(The titmouse is said to lay a very large quantity of eggs ;

next to the ostrich the blackheaded tit is said by some to

lay the largest number of eggs ;
seventeen eggs have been 5

seen
;

it lays, however, more than twenty ;
it is said always

to lay an odd number. Like others we have mentioned,

it builds in trees
;

it feeds on caterpillars.) A peculiarity of

this bird and of the nightingale is that the outer extremity
of the tongue is not sharp-pointed.

4

The aegithus
5 finds its food with ease, has many young, 10

and walks with a limp. The golden oriole 6
is apt at

learning, is clever at making a living, but is awkward in

flight and has an ugly plumage.

16 The reed-warbler makes its living as easily as any other

bird, sits in summer in a shady spot facing the wind, in

winter in a sunny and sheltered 7
place among reeds in a 15

marsh
;

it is small in size, with a pleasant note. The

MSS.
; oxevfTdt Schn. and Pice.

2
Cf. H. A. vi. i. 559

a 8
;
Ael. iii. 26. The nest is not made eVc

Korrpov tlvflptonivrjs, but has a very offensive odour arising from accumu
lated excrement, as well as from a peculiar secretion of the bird (cf.

Arch. f. Naturgeschichte, i, p. 11, 1852, &c.) : from this cause, and
from the bird s seeking its food amidst dung ( avis obsceno pastu ,

Plin. x. 44), the hoopoe receives various characteristic epithets in

countries where it abounds, e.g. Coq puant, Kothhahn, Mistvogel,
Stinkvogel, &c.

3 Aesch. (?) fr. 297, up. H. A. ix. 49 B. 633* 19.
4

TIJS yXwTr^y TO 6v. Plin. x. 43 (of the nightingale only) Minguis
earum tenuitas ilia prima non est quae ceteris avibus . As Schn.

points out, the remark here is an interpolation, and applies not to

nlyida\os or /leXccyKopixpo?, but to fVov//-.
5

Cf. Antig. Mirab. 21, and Pliny, x. 9, who speaks of aiytdos as
a hawk.

6
Cf. Ael. iv. 47 fr* TOV /3ioi/ ^r/^ai iKoS) fj.a0clv Tf ndv

OTIOVV ayndos Kal
T\rjp.&amp;lt;ttv t7ro/zWi/ rfjv ev r&amp;lt;u ^invOavfiv ftavavov, whence

Schn. cj. KaK077nBr]s for KOKOTrrr^f, sitpra.
fTrei Bk. Theophr. uses 610-^777)9 in conjunction with o^Xto?
,
H. P. iv. i

;
C. P. i. 15.
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so-called chatterer has a pleasant note, beautiful plumage,
makes a living cleverly, and is graceful in form

;
it appears

to be alien to our country ;
at all events it is seldom seen

at a distance from its own immediate home.

20 The crake l
is quarrelsome, clever at making a living, but 17

in other ways an unlucky bird. 2 The bird called sitta is

quarrelsome, but clever and tidy, makes its living with

ease, and for its knowingness is regarded as uncanny ;

it has a numerous brood, of which it is fond, and lives by
2 5 pecking the bark of trees. The aegolius-owl flies by night,

is seldom seen by day ;
like others we have mentioned,

it lives on cliffs or in caverns
;

it feeds on two kinds of

food
;

3
it has a strong hold on life and is full of resource.

The tree-creeper is a little bird, of fearless disposition ;
it

lives among trees, feeds on caterpillars, makes a living with

30 ease, and has a loud clear note. The acanthis finds its

food with difficulty ; its plumage is poor, but its note is

musical.

Of the herons, the ashen-coloured one, as has been said, 18

unites with the female not without pain ;

4
it is full of

resource, carries its food with it, is eager in the quest of it,
5

and works by day ;
its plumage is poor, and its excrement

6i7
a

is always wet. Of the other two species for there are

three in all the white heron has handsome plumage, unites

Cf. H. A. ix. i. 6o9
b

9, Ael. iv. 5. A very doubtful bird.

usually identified with the corn-crake, but more likely to be the black-

winged stilt, Himantopus rufipes, from its size, which is like that of

the ibis (Herod, ii. 76), and its rudimentary hind-toe (P. A. iv. 12.

695
a
2i).

2
KaKonor/Jios o/&amp;gt;m.

Schol. ad Ar. Ai&amp;gt;. 1138 opveov bvo-oiavurrov rols

yap.oi 0-Lv : Hesych., repeating the statement, adds rao-o-frni 8e Km eVi

Tpo^oO, a proceeding unlikely in the case of so large a bird as either the

corn-crake or the stilt, and apparently indicating a confusion with
u&amp;lt;y.

Cf. also Lycophron 513, where Helen is 8va-apnayos Kp%, and Euphor. 4

(quoted by Tzetzes in Lycophron) ov & rjeurf ya^ov KCIKOV ftfopevos Kpct:.
3

Si tfaXXos-. Gaza transl. I ictits geniini, and so L. and S.
;

Guil.

divaricately whence Schn. suspects him of reading ^aXoy s. 8*^17X0?.

Pice. cj. SiurdviJios, A. and W. 5eiX(k, Dittm. 8i&amp;gt;(r6(p6a\p.os. To these

conjectures we might add
i^&amp;gt;.iXeop,

i.e. sagacious ;
but the true reading

and significance are quite unknown.
4 H. A. ix. 2. 6o9

b 21
;
Callim. in Schol. Venet. //. x. 274 ;

cf. Schn.

ii. p. 16; O. Schneider in Callim. ii. p. 296.
5

eiraypos linat; Xey.
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without harm to itself
1 with the female, builds a nest and

lays its eggs neatly
2 in trees

;
it frequents marshes and

lakes and plains and meadow land. The speckled heron, 5

which is nicknamed the skulker
,
is said in folklore stones

to be of servile origin, and, as its nickname implies, it is the

laziest bird of the three species.
3 Such are the habits

of herons. The bird that is called the poynx
4 has this

peculiarity, that it is more prone than any other bird to

peck at the eyes of an assailant or its prey ;
it is at war 10

with the harpy, as the two birds live on the same food.

19 There are two kinds of owsels
;

the one is black, and

is found everywhere, the other is quite white,
5 about the

same size as the other, and with the same pipe. This latter

is found on Cyllene in Arcadia, and is found nowhere

else. The laius, or blue-thrush, is like the black owsel, 15

only a little smaller
;

it lives on cliffs or on tile roofings ;

it has not a red beak as the black owsel has.

20 Of thrushes there are three species.
7 One is the missel-

thrush
;

it feeds only on mistletoe and resin
;

it is about

. Callim. aKiv8vvu&amp;gt;$.

seems to me doubtful
; qy. oXco?, or, more likely, eVi K\wai,

i.e. eVi K\d8ois.
J On the species of heron cf. Dion, de Avib. ii. 8. In Aristotle the

accounts of neXXos and aarepias are corrupt and fabulous, and the

same two names occur conjoined as proper names in Apoll. Rh. i. 176.
The usual identification with the common heron and the bittern has
a very slender basis in the supposed colour-significance of the names.

4

&amp;lt;p5)v.
The glosses of Hesych., Suid. and Et. M. are unsatisfactory.

The word is quite as likely to be a foreign word for heron as it is to be
a more specific designation.

5 Cf.Anton.Lib. 5; Ael.ii.47; Plin.x.45 ; Pausan.viii.17.3; Sostrat./?^.
Ael. v. 27 ;

Ps.-Arist. de Mirab. 15. 831
b
14, &c. The story of the white

blackbirds on Cyllene is widespread. Some authors state that all the

blackbirds on Cyllene are white, and some that the white are not found
elsewhere. Lindermeyer ( Vbgel Griechenlands, 1 860, p. 86), mentioning
a white blackbird shot near Athens, repeats the statement of their

common occurrence on Cyllene. While white blackbirds occur occa

sionally everywhere, the permanent existence of a white race in a

particular locality would be a remarkable and unparalleled occurrence.
I am inclined to discredit the whole story, and to suspect an old

blunder, dialectic misunderstanding, or play of words on the \evxas

Kopvcfrds of the mountain.
6 \aios. Guil. harum nigrae merulae est fuscus laios : is igitur

iuxta nomen laii vocabulum (frmos pro ftaios scriptum legit ,
Schn.

Gaza appears to have read ^oto s or /3mos alone est etiam ex hoc

genere, quae similis nigrae sit, sed fusca colore .

7
Arist. ap. Athen. ii. p. 65.
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20 the size of the jay. A second kind is the song-thrush ;

it has a sharp pipe, and is about the size of the ovvsel.

There is another species called the Illas;
1

it is the smallest

species of the three, and is less variegated in plumage than

the others.

There is a bird that lives on rocks, called the blue-bird 21

from its colour. 2
It is comparatively common in Nisyros/

2 5 and is somewhat less than the owsel and a little bigger

than the chaffinch. It has large claws,
4 and climbs on the

face of the rocks. It is steel-blue all over
;

its beak is

long and slender
;

its legs are short, like those of the

woodpecker.

The oriole 5
is yellow all over

;
it is not visible during 22

winter, but puts in an appearance about the time of the

30 summer solstice, and departs again at the rising of Arcturus ;

it is the size of the turtle-dove. The so-called soft-head

(or shrike) always settles on one and the same branch,

6i7
b where it falls a prey to the bird-catcher. Its head is big,

and composed of gristle ;
it is a little smaller than the

thrush
;

its beak is strong, small, and round
;

it is ashen-

coloured all over
;

is fleet of foot, but slow of wing. The
5 bird-catcher usually catches it by help of the owl. 6

There is also the pardalus, As a rule, it is seen in flocks 23

and not singly ;
it is ashen-coloured all over, and about the

size of the birds last described
;

it is fleet of foot and strong
of wing, and its pipe is loud and high-pitched. The collyrion

10 (or fieldfare) feeds on the same food as the owsel
;

is of

the same size as the above-mentioned birds
;
and is trapped

usually in the winter. All these birds are found at all

or tXtdy may possibly= ixAn9 and be akin to ca^Ar/, the modi
fications of which word are many.

2 The description of this little bird is unusually detailed. Save for

Kvavovs 6Aos, which describes inadequately its brilliant colouring, the

description agrees with the scarce and local wall-creeper, Tichodroma
muraria. So Simdevall

;
but other commentators say the Blue-thrush,

cf. \ai6s.
3

NrtJp&amp;lt;B, vulg. 2*i;pa&amp;gt;,
cf. Ael. iv. 59. Cf. Strabo, xiv. 2. 15.

*
fjLfyaXoTrovs. Alb. M. has est nigrorum pedum ,

wherefore Schn.
and Pice, substitute fjifXavonovs.

5
Plin. x. 45 ;

Ael. iv. 47. //. A. ix. i. 6o9
a

15.
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times. 1
Further, there are the birds that live as a rule

in towns, the raven and the crow. These also are visible

at all seasons, never shift their place of abode, and never

go into winter quarters. 15

24 Of daws there are three species. One is the chough ;

it is as large as the crow, but has a red beak. There is

another, called the wolf
;

2 and further there is the little

daw, called the railer . There is another kind of daw
found in Lydia and Phrygia, which is web-footed.3

25 Of larks there are two kinds. One lives on the ground 20

and has a crest on its head
;

4 the other is gregarious, and

not sporadic like the first
;

it is, however, of the same

coloured plumage, but is smaller, and has no crest
;

it is an

article of human food.

26 The woodcock is caught with nets in gardens. It is

about the size of a barn-door hen
; it has a long beak, and 25

in plumage is like the francolin-partridge. It runs quickly,

and is pretty easily domesticated. The starling is speckled ;

it is of the same size as the owsel.

27 Of the Egyptian ibis there are two kinds, the white and

the black.
5 The white ones are found all over Egypt,

excepting in Pelusium
;

the black ones are found in 3

Pelusium, and nowhere else in Egypt.

28 Of the little horned owls 6 there are two kinds, and one is

1 Read ncivra fita navros.
2 6 \VKOS KflA. Alb. M. XevKos. Hesych. Awaos&quot; KoAoioO eiSos.
3

6 (TTfyavoirow eVrtV. Probably the little cormorant, Phalacrocorax

pygmaeiis. The large or common cormorant, Ital. corvo marine, is simi

larly known as Kopo|, H. A. viii. 3. 593
b 18. Ar. Ach. 875 (883) vdaaas,

/coXotcby, KrX., is quoted by Athen. ix. p. 395
e as a list of water birds.

4
Cf. Simonid. fr. Tram Kopv$a\\icriv &amp;lt;pu&amp;lt;rfL \6(f)os eVerrn.

1

Herod, ii. 75 ;
Plin. x. 40, 45 ; Strabo, xvii. 2. 4 ;

Eust. ad Dionys.
Perieg. 262

;
Ael. ii. 38. The white ibis (first recognized by Bruce)

is Ibis religiosa, Cuv.
;
the black or glossy ibis is I. falcinellus^ Temm.

Cf. Cuv. Ann. du Museum, iv. p. 103.

Cf..//.ylviii.3.592
b
i3. The description of Alexander Myndius (ap.

Athen. ix. 391) is diagnostic of the little horned owl, Ephialtes scops, L.,
and is an example of that writer s superiority in description to the present
context

;
it is quoted by Ael. xv. 28, without ascription to Alexander.

While Athene noctua (yhavj;) is permanently resident in Greece,

Ephialtes scops is a migrant ;
it breeds in Greece, but not abundantly,
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visible at all seasons, and for that reason has the nickname

of all-the-year-round owl
;

it is not sufficiently palatable
6i8a to come to table ; another species makes its appearance

sometimes in the autumn, is seen for a single day or at

the most for two days, and is regarded as a table delicacy ;

it scarcely differs from the first species save only in being

5 fatter
;

it has no note, but the other species has. With

regard to their origin, nothing is known from ocular

observation
;
the only fact known for certain is that they

are first seen when a west wind is blowing.

The cuckoo,
1 as has been said elsewhere, makes no nest, 29

but deposits its eggs in an alien nest, generally in the

10 nest of the ring-dove, or on the ground in the nest of the

hypolais
2 or lark, or on a tree in the nest of the green

and those pass through Greece that breed in Hungary and Germany
(Kriiper, p. 181). The Aristotelian account is not very clear: the

birds of passage differ from the residents in more than their fatness,
viz. in being mute instead of vocal

;
this (in spite of a lack of reference

to the visible distinction of the ear-tufts) would lead one to suppose
that the ada-Kanrcs were really y\avK($, whose cry (which the modern
Greek name KovKovfiatn resembles) is persistent and characteristic, and
I am not sure but what this is actually asserted by Callimachus (ap.
Athen. /. r.), from whom the Aristotelian passage is borrowed : K. 8e 0r/rr f

ftuo yevr] elvai crKcoTrooy, Kin TOVS p.ev (fodeyyecrdai, TOVS de ov 810 KOI KaXflcrOai

TOVS
p.fi&amp;gt;

(TKwnas avTu&amp;gt;v, TOVS &e aeirr/coJTras ftcri fie yXnvKoi (? y\aiKfs). The
borrowing from Callimachus is patent in this passage, and affects, in

all probability, much of the adjacent text.
1 H. A. vi. 7. 56s

b
14.

2
fv vrroXaioos. This bird is frequently quoted as one of those in

whose nest the cuckoo lays her egg, but in no other connexion
whatsoever: cf. H. A. vi. 7. 564* 2, Antig. Mirab. ico (109), Theophr.
C. PI. ii. 17. 9. In a corresponding passage in Ael. iii. 30, its place
is taken by Trinrnos. The meaning of both alike is quite unknown.
Sundevall s conjecture of the wheatear, which makes its nest under
a stone, has no more grounds than the apparent connexion with \aas,
which is more than doubtful. That the cuckoo lays in the nest of

&amp;lt;o\//-

or
j&amp;gt;arra

(or TTCJTTTTOS), as stated in all the above passages (cf. also Ps.-

Arist. de Mirab. 3. 830* 1 1, Plin. x. 1 1), is inexplicable. We may grope
for a solution by supposing a confusion between (v)rro\ms and TrfXeick

;

or that the statement is of foreign origin and referred originally to

some Oriental species ;
or that it is connected with eastern myths,

such as are still current in China, where the dove and cuckoo are often

confused, and the former is said to metamorphose into the hawk and
to lay in the magpie s nest (cf. T. Waiters, Chinese Notions about

Pigeons and Doves, Tr. N. China
Z&amp;gt;r.,

R. Asiat. Soc., iv. pp. 225-42.

1867). The orphean warbler is the bird in whose nest the cuckoo
in Greece oftenest lays her egg, and this or an allied species is the

Lat. curruca (cf. Juv. Sat. vi. 275 and Schol.).
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linnet. It lays only one egg
1 and does not hatch it itself, but

the mother-bird in whose nest it has deposited it hatches

and rears it
; and, as they say, this mother bird, when the

young cuckoo has grown big, thrusts her own brood out

of the nest and lets them perish; others say that this 15

mother-bird kills her own brood and gives them to the

alien to devour, despising her own young owing to the

beauty of the cuckoo. 2 Personal observers agree in telling

most of these stories, but are not in agreement as to the

destruction of the young. Some say that the mother- 20

cuckoo comes and devours the brood of the rearing mother;
others say that the young cuckoo from its superior size

snaps up the food brought before the smaller brood have

a chance, and that in consequence the smaller brood die

of hunger ;
others say that, by its superior strength, it

actually kills the other ones whilst it is being reared up
with them. The cuckoo shows great sagacity in the dis- 25

posal of its progeny ;
the fact is, the mother-cuckoo is

quite conscious of her own cowardice and of the fact that

she could never help her young one in an emergency, and

so, for the security of the young one, she makes of him

a supposititious child in an alien nest. The truth is, this

bird is pre-eminent among birds in the way of cowardice
;

it allows itself to be pecked at by little birds, and flies

away from their attacks. 3

30 It has already been stated that the footless bird, which

some term the cypselus,
3 resembles the swallow

; indeed,

it is not easy to distinguish between the two birds, excepting
in the fact that the cypselus has feathers on the shank.

These birds rear their young in long
4

cells made of mud,
and furnished with a hole just big enough for entry and

Cf. de Gen, iii. I. 75O
a 16 ovdels yap /J.OVOTOKOS opvis rrXrjV 6 KOKKV^, &amp;lt;al

OVTOS eVtore StroKeZ.
2 Ps.-Arist. Mirab. 3. 83o

b II
;

Plin. x. n.
3

Cf. H. A.\.i. 487^ 25. The Aristotelian account, while inadequate
for precise identification, inclines us rather to think of the sand-martin,
which identification Sundevall adopts. Pliny, x. 55, on the other hand,
describing the lengthy and continuous flight of the bird, appears to be

describing the swift, with which species his statement nidificant in

scopulis also agrees.
4 A. and W. cj. fiiKpals.
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exit
; they build under cover of some roofing under a

rock or in a cavern for protection against animals and men.

The so-called goat- sucker lives on mountains
;

it is

a little larger than the owsel, and less than the cuckoo
;

it lays two eggs, or three at the most, and is of a sluggish

5 disposition. It flies up to the she-goat and sucks its milk,

from which habit it derives its name
;

it is said that, after

it has sucked the teat of the animal, the teat dries up and

the animal goes blind.1
It is dim-sighted in the day-time,

but sees well enough by night.

In narrow circumscribed districts where the food would 31

10 be insufficient for more birds than two, ravens are only
found in isolated pairs ;

2 when their young are old enough
to fly, the parent couple first eject them from the nest,

and by and by chase them from the neighbourhood. The
raven lays four or five eggs. About the time when the

mercenaries under Medius :&amp;gt;&amp;gt; were slaughtered at Pharsalus,

15 the districts about Athens and the Peloponnese were left

destitute of ravens, from which it would appear that these

birds have some means of intercommunicating with one

another.4

Of eagles there are several species.
5 One of them, called 32

the white-tailed G

eagle ,
is found on low lands, in groves,

20 and in the neighbourhood of cities
;
some call it the heron-

1 Ael. iii. 39 r^Xot yap rbv ^avOov ;
cf. Antig. Mirab. 51. Hence Schn.

suggests in the text, (aai de, orav #17X0077, TOV paa-Qov diroaftevvva Qai TC

Km drroTv(f)\ov(T0ai. Thomas tr. aTrorv^ovvQai exsiccari. Pliny, on the

other hand, qua iniuria uber emoritur, caprisque caecitas, quas ita

mulsere, oboritur, an interpretation undoubtedly erroneous.
2 Ael. ii. 50 ;

Plin. x. 15 ; Antig. Car. xv, c.

:! 01 Mqfitou |ei/oi. Pliny s rendering, Mediae hospites, seems to

show a complete misconception ;
cf. Schn., in loc., and ad Xen.

HeUen. ii. 3. 4, p. 87 ;
also Diod. xiv. 82.

4
drjXuvftos. Gaza tr. literally, quasi sensum haberent aliquem,

quo inter se rerum eventa significarent et moverentur. Scaliger, on
the other hand, quasi sensu quodam perciperent rerum vicissitudines,

quoting Plin. x. 15 Cor\i in auspiciis soli videntur intellectum habere

significationum suarum . Scotus has quasi intelligerent nutibus et

signis, et hoc fuerit signum desolationis illius loci
;
and Alb. M.

similarly ;
these two writers apparently, therefore, read

Another obsolete reading was eS^S^o-eo)? ;
cf. Viet, xxxvii. 2.

5 Ael. ii. 39; Plut. Amat. 750 F
;
Plin. x. 3, &c.

Cf. Aesch. A?. 115.
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killer . It is bold enough to fly to mountains and the

interior of forests. The other eagles seldom visit groves

or low-lying lands. There is another species called the

plangus ;
it ranks second in point of size and strength ;

it lives in mountain combes and glens, and by marshy

lakes, and goes by the name of duck-killer and swart- 25

eagle -

1
It is mentioned by Homer 2 in his account of the

visit made by Priam to the tent of Achilles. There is

another species with black plumage, the smallest but

boldest of all the kinds. It dwells on mountains or in

forests, and is called the black-eagle or the hare-killer
;
it

is the only eagle that rears its young thoroughly and takes

them out with it. It is swift of flight, is neat and tidy 30

in its habits, too proud for jealousy, fearless, quarrelsome ;

it is also silent, for it neither whimpers nor screams. There

is another species, the percnopterus, very large, with white

head, very short wings, long tail-feathers, in appearance
like a vulture. It goes by the name of mountain-stork

or half-eagle .

3
It lives in groves ;

has all the bad quali

ties of the other species, and none of the good ones
;
for it

lets itself be chased and caught by the raven and the other 6ig
a

birds. It is clumsy in its movements, has difficulty in

procuring its food, preys on dead animals, is always

hungry, and at all times whining and screaming. There

is another species, called the sea-eagle or osprey . This

bird has a large thick neck, curved wings, and broad tail- 5

feathers
;

it lives near the sea, grasps its prey with its

talons, and often, from inability to carry it, tumbles down
into the water. There is another species called the true-

bred
;

4
people say that these are the only true-bred

birds to be found, that all other birds eagles, hawks, and

the smallest birds are all spoilt by the interbreeding ofio

different species. The true-bred eagle is the largest of all

eagles ;
it is larger than the phene ;

is half as large again

1 The supposed connexion of
p.6p&amp;lt;f)vos

with opfaos, dusky, is very
doubtful. I am rather inclined to think it related to the Egyptian
mer, a vulture

;
vide Brugsch, ii. 721.

2
//. xxiv. 316; cf. Hes. Scut. 134.

3 Anton. Lib. xx.
4

yw;onos. Plin. x. 13 solumque incorruptae originis .
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as the ordinary eagle, and has yellow plumage ;

l
it is

seldom seen, as is the case with the so-called cymindis.

The time for an eagle to be on the wing in search of prey

15 is from midday to evening ;
in the morning until the

market-hour 2
it remains on the nest. In old age the upper

beak of the eagle grows gradually longer and more crooked,

and the bird dies eventually of starvation
;

3 there is a folk

lore story that the eagle is thus punished because it once

20 was a man and refused entertainment to a stranger. The

eagle puts aside its superfluous food for its young ;
for

owing to the difficulty in procuring food day by day, it at

times may come back to the nest with nothing. If it catch

a man prowling about 4 in the neighbourhood of its nest, it

will strike him with its wings and scratch him with its talons.
5

25 The nest is built not on low ground but on an elevated spot,

generally on an inaccessible ledge of a cliff; it does, how

ever, build upon a tree. The young are fed until they can

fly ; hereupon the parent-birds topple them out of the nest,

and chase them completely out of the locality. The fact is

that a pair of eagles demands an extensive space for its

30 maintenance, and consequently cannot allow other birds

to quarter themselves in close neighbourhood. They do

not hunt in the vicinity of their nest, but go to a great

distance to find their prey. When the eagle has captured

a beast, it puts it down 7 without attempting to carry it off

at once
;

if on trial it finds the burden too heavy, it will

leave it. When it has spied a hare, it does not swoop on

6ig
b it at once, but lets it go on into the open ground ;

neither

does it descend to the ground at one swoop, but goes

gradually down from higher flights to lower and lower :

1

xPP-a avQ6s. We do not find in Arist. xpuo-aero?, which is probably
merely the golden hawk of Egyptian Horus.

2
/xex/jt uyopas Tr\r]6vov(rr)s. From nine o clock to noon

;
cf. Herod,

iv. 181, Theophr. Char, xiii (xi), &c.
3 An Egyptian myth ;

cf. Horap. ii. 96 yepovra. VTTO Ai/uoO unodavoura

6e\oi&amp;gt;Ts S//\cocrai, aerov a7roKK.ap.p,evov e^ovra TO pdp(pos a&amp;gt;ypa(povariv
KT\.

Cf. also Antig. Mirab. 52, &c.
4
aKevupia is used of the attention of the mother-bird, infra c. 49,

and the meaning here is not altogether certain.
5 Ael. ii. 40.

u
Plin. x. 4 ;

Ael. ii. 39.
7

Ti6r)&amp;lt;ri;
some MSS. have Kivrjnr) ;

Dittm. cj. lo-r^o-i, tries its

weight.
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these devices it adopts by way of security against the

stratagem of the hunter. It alights on high places by
reason of the difficulty it experiences in soaring up from 5

the level ground ;
it flies high in the air to have the more

extensive view
;
from its high flight it is said to be the

only bird that resembles the gods.
1 Birds of prey, as

a rule, seldom alight upon rock, as the crookedness of their

talons prevents a stable footing on hard stone. The eagle

hunts hares, fawns, foxes, and in general all such animals 10

as he can master with ease. It is a long-lived bird, and

this fact might be inferred from the length of time during

which the same nest is maintained in its place.

33 In Scythia
2 there is iound a bird as large as the great

bustard. The female lays two eggs, but does not hatch

them, but hides them in the skin of a hare or fox and 15

leaves them there, and, when it is not in quest of prey, it

keeps a watch on them on a high tree
;

if any man tries to

climb the tree, it fights and strikes him with its wing, just

as eagles do.

34 The owl and the night-raven and all the birds that see

poorly in the daytime seek their prey in the night, but not 20

all the night through, but at evening and dawn. 3 Their food

consists of mice, lizards, chafers and the like little creatures.

The so-called phene, or lammergeier, is fond of its young,

provides its food with ease, fetches food to its nest,
4 and

is of a kindly disposition. It rears its own young and those

of the eagle as well ; for when the eagle ejects its young 25

from the nest, this bird catches them up as they fall and

feeds them. For the eagle, by the way, ejects the young
birds prematurely, before they are able to feed themselves,

5

1

Again Egyptian ;
cf. Horap. i. 6 Qeov /SouXo/xei/oi &amp;lt;rrj^vai rj fyos . . .

lepaKo, ^(oypa(f)ovo iv KT\.
2 Plin. x. 50.
3

aKpfo-TTfpov. Arist. ap. Athen. viii. 353
a
dp^o-TTfpov. ax

Aldine, Sylb.
4

8eirrvo(f)6pos. Cf. supra, ix. iS. 6l6b 34 o TreXXos . . . evp.f)xuvos

crt /3iow Seo/Mf i/a. Gaza, adhuc parentis operam desiderantes ;

Guil. adhuc cura indigentes . Schn. supposes the reading to be

corrupt.
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or to fly. It appears to do so from jealousy ;
for it is by

nature jealous, and is so ravenous as to grab furiously at its

30 food
;
and when it does grab at its food, it grabs it in large

morsels. It is accordingly jealous of the young birds as

they approach maturity, since they are getting good appetites,

and so it scratches them with its talons. The young birds

fight also with one another, to secure a morsel of food or

a comfortable position, whereupon the mother-bird beats

them and ejects them from the nest; the young ones scream

at this treatment, and the phene hearing them catches them

62Oa as they fall. The phene has a film over its eyes and sees

badly, but the sea-eagle is very keen-sighted, and before its

young are fledged tries to make them stare at the sun,
1 and

beats the one that refuses to do so, and twists him back in

the sun s direction
; and if one of them gets watery eyes in

5 the process, it kills him, and rears the other. It lives near

the sea, and feeds, as has been said, on sea-birds ;

2 when in

pursuit of them it catches them one by one, watching the

moment when the bird rises to the surface from its dive.

When a sea-bird, emerging from the water, sees the sea-

eagle, he in terror dives under, intending to rise again else-

10 where ;
the eagle, however, owing to its keenness of vision,

keeps flying after him until he either drowns the bird or

catches him on the surface. The eagle never attacks these

birds when they are in a swarm, for they keep him off by

raising a shower of water-drops with their wings.

The cepphus is caught by means of sea-foam
;

y the bird 35

snaps at the foam, and consequently fishermen catch it by

sluicing with showers of sea-water. These birds grow to

15 be plump and fat
;

their flesh has a good odour, excepting

the hinder quarters, which smell of shore-weed.

Of hawks, the strongest is the buzzard
;

the next in 36

point of courage is the merlin
;

and the circus ranks

1

npbs TOV rj\iov /SXeVeii/. An Egyptian myth ;
cf. Horap. i. 6

r)\iov vTrdp^eiv, Trapa TTUI/TU TO. Trereti/a Trpbs TCIS avrov OKTIKIS

6v(t&amp;gt;Trovv . . . odtv Kal TOV TJXiov u&amp;gt;s Kvpiov ovTa opacrecoy,

faypa(pov&amp;lt;nv.
Cf. Plin. x. 3 ; Antig. Mirab. 46 (52) ;

Ael. ii. 26
; Phile,

i. 14, &c. 2 H. A. viii. 3. 593
b

23.
3 Nicand. Alex. 165. Cf. Tz. ad Lye. 76.
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third
;

other diverse kinds are the asterias, the pigeon-

hawk, and the pternis ;
the broader-winged

1 hawk is called

the half-buzzard
;
others go by the name of hobby-hawk, 20

or sparrow-hawk, or smooth-feathered
,

2 or toad-catcher .

Birds of this latter species find their food with very little

difficulty, and flutter along the ground. Some say that

there are ten species
3 of hawks, all differing from one

another. One hawk, they say, will strike and grab the

pigeon as it rests on the ground, but never touch it while it 25

is in flight ;
another hawk attacks the pigeon when it is

perched upon a tree or any elevation, but never touches it

when it is on the ground or on the wing ;
other hawks

attack their prey only when it is on the wing. They say

that pigeons can distinguish the various species : so that,

when a hawk is an assailant, if it be one that attacks its 3

prey when the prey is on the wing, the pigeon will sit still
;

if it be one that attacks sitting prey, the pigeon will rise up
and fly away.

In Thrace, in the district sometimes called that of Cedri-

polis, men hunt for little birds in the marshes with the aid

of hawks.4 The men with sticks in their hands go beating at

the reeds and brushwood to frighten the birds out, and the 6aob

hawks show themselves overhead and frighten them down.

The men then strike them with their sticks and capture

them. They give a portion of their booty to the hawks
;

that is, they throw some of the birds up in the air, and the

hawks catch them. 5

In the neighbourhood of Lake Maeotis, it is said, wolves

act in concert with the fishermen, and if the fishermen

decline to share with them, they tear their nets in pieces

as they lie drying on the shore of the lake.

1

7r\a.TVTcpoi. Schn. cj. TrXaruTTTcpoi, cf. Guil. latarum autem alarum

accipitres .

2
Xetot. Gaza, laeves. Seal. cj. ot 5 eXeio/. Hesych. eAeior* elSos

lepaKos. Cf. epileus, Plin. x. 9. Not improbably a foreign word, and
here meaningless.

3 Plin. x. 3 accipitrum genera sedecim invenimus
, where, according

to Schn., Pintian corrects
*

sunt decem, non minus : cf. Callim. fr.

p. 468 (Bentley), ap. Et. M. OVK AarTO) ra&amp;gt;i&amp;gt; e*a : Ael. xii. 4, &c.
4

Plin. x. 10
;

Arist. Mirab. 118. 84i
b

15 ;
Ctesias ap. Phot, et Ael.

iv. 26
;
Ael. ii. 42 ; Antig. Mirab. 28 (34).
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So much for the habits of birds. 37
10 In marine creatures, also, one may observe many inge

nious devices adapted to the circumstances of their lives.,

For the accounts commonly given of the so-called fishing-

frog are quite true
;
as are also those given of the torpedo.

1

The fishing-frog has a set of filaments that project in front

of its eyes ;

2
they are long and thin like hairs, and are round

15 at the tips; they lie on either side, and are used as baits.

Accordingly, when the animal stirs up a place full of sand

and mud and conceals itself therein, it raises the filaments,

and, when the little fish strike against them, it draws them

in underneath into its mouth. The torpedo
3 narcotizes the

creatures that it wants to catch, overpowering them by the

20 power of shock 4 that is resident in its body, and feeds upon
them

;
it also hides in the sand and mud, and catches all

the creatures that swim in its way and come under its

narcotizing influence. This phenomenon has been actually

observed in operation. The sting-ray also conceals itself,

but not exactly in the same way.
5 That the creatures get

25 their living by this means is obvious from the fact that,

whereas they are peculiarly inactive, they are often caught

1 Ael. ix. 24 ; Antig. Mirab. lii
;
Cic. N. D. ii. 49 ;

Plut. Soil. Anim.
978 B; Opp. Hal. ii. 86.

2

Trpo TO&amp;gt;V
6(pda\fjia&amp;gt;v.

More accurately in Aelian s description (ix. 24),
ra&amp;gt;i/ o$aXLta&amp;gt;;/ et TroKeis- riar eira

Ael. ix. 14 ; Antig. liii
;

Plin. ix. 67; Plut. Soil. Anim. 978 B
; Opp.

Hal. ii. 62
; Claudian, Id. iii. Cf. v. Olbers, Die Gattung Torpedo in

ihr. naturh. u. antiq. Beziehungen erlautert, Berlin, 1831 ; Lorenzini,
Oss.int. alle Torpedini, Firenze, 1678, c. The torpedo s shock was
first shown to be electrical by Walsh, Phil. Trans. 1774.

4 Read roi
rpo/zo&amp;gt;

ov e^a tv ro&amp;gt; (roo/jan. The editions have reo TpoVo)
ov fx t f&amp;gt;v T&amp;lt;P vrapaTi. As here restored, the passage corresponds

precisely
to Gaza s translation, Torpedo pisces, quos appetit, afficit ea

ipsa quam suo in corpore continet iacultate torpendi. Piccolos had

already suggested ro&amp;gt; rpo/iw ov e/f^ft r&) TV/JL^CITI, and Camus and Schn.
had already restored o-wpart for a-rofinTi. According to Diphilus
Laod., ad Nicand. Alex., cit. Athen. vii. 3i4

d ^ nav TO
&amp;lt;$6v (prjo-i vapttav

(fjLrroiflv, fj.fpos Se n nvTtjs. For other reff. see Athen. /. c.
6 The account, as Schn. remarks, is incomplete: cf. Plin. ix. 67
Nam pastinaca latrocinatur ex occulto, transeuntes radio, quod teluin

est ei, figens. Argumenta solertiae huius, quod tardissimi piscium hi

mugilem velocissimum omnium habentes in ventre reperiuntur. The
sting, or KeWpoy, of rpvyvv is described by Ael. viii. 26, ix. 40, ii. 36, 50,
i. 56 ; Opp. Hal. ii. 470 ;

Plin. ix. 72 ; Celsus, vi. 9 ; Ambros. Hex.
ix. 48.
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with mullets in their interior, the swiftest of fishes. Fur

thermore, the fishing-frog is unusually thin when he is

caught after losing the tips of his filaments, and the

torpedo is known to cause a numbness even in human

beings. Again, the hake, the ray, the flat-fish, and the 30

angel-fish burrow in the sand, and after concealing them

selves angle with the filaments on their mouths,
1 that

fishermen call their fishing-rods, and the little creatures

on which they feed swim up to the filaments taking them

for bits of sea-weed, such as they feed upon.

Wherever an anthias-fish is seen, there will be no danger
ous creatures in the vicinity, and sponge-divers will dive in

security, and they call these signal-fishes
*

holy-fish .

2
It is 35

a sort of perpetual coincidence, like the fact that wherever

snails are present you may be sure there is neither pig nor 621*

partridge in the neighbourhood ;
for both pig and partridge

eat up the snails.3

The sea-serpent
4 resembles the conger in colour and

shape, but is of lesser bulk 5 and more rapid in its move
ments. If it be caught and thrown away,

6
it will bore

i. These words seem to me dubious
; they are omitted

by Plin. ix. 67 in the corresponding passage Simili modo squatina

[i.e. rhina, cf. xxxii. n] et rhombus abditi pitinas exsertas movent

specie vermiculorum, itemque quae vocantur raiae . The singular
verb is also peculiar, and furthermore, unless perhaps ovos be the fork-

beard hake, none of these fishes have any barbels or oral tentacles.

It is plain that the order of this and the foregoing sentences is very
confused, and I rather think the statement applies only to /Sarpa^oy,
the clause Kada/j./j.ic&amp;gt;v(n

. . . pivr), like the preceding KaraKpinrrfi o/xoiW,

being an interpolation. We have no close parallel elsewhere to the

present use of paftdiov, unless we may compare the radius of pastinaca,
according to Pliny.

2 Athen. vii. 282b
;

Plut. Soil. An. 981 D
;

Plin. ix. 70 certissima est

securitas vidisse pianos [Cuvier cj. anthias\ pisces .
3
Ael. x. 5.

4
6cptr 6 da\a.TTios, Draco marinus of Plin. ix. 43, enhydris s. colubra

in aqua invens^ id. xxxii. 26. Cuvier (in loc.} takes Pliny s draco
mar. to be identical with dracaena, s. dpanaiva ; cf. note, viii. 13. 598* 13.
The interpretation is unsatisfactory, and the reference here is probably
to some other species of eel, e.g. Ophisurus colubrinus. True sea-snakes
are described by Ael. xvi. 8.

5
/uvoupoTtpo?, restored by A. and W. from D a

,
for duauporepos of other

MSS. and edd.
6

eai S&amp;lt;?

\rj&amp;lt;j)0fi.
The Codd. and Aid. have

&amp;lt;j&amp;gt;o(3r)0fj,
which reading is

adopted by A. andW. Camus and Schneider read Xrj^flfj, foliowing Gaza,
*
si capta dimittatur foris.

kri&amp;lt;f&amp;gt;0fj
is supported by Plin. /. c.

l Rursus
draco marinus, captus atque immissus in arenam cavernam sibi rostro

mira celeritate excavat
,
where Harduin corrects captus atque missus .

E e 2
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5 a hole with its snout and burrow rapidly in the sand
;

its

snout, by the way, is sharper than that of ordinary serpents.
The so-called sea-scolopendra,

1 after swallowing the hook,
turns itself inside out until it ejects it, and then it again turns

itself outside in. The sea-scolopendra, like the land-scolo-

pendra, will come to a savoury bait
;

the creature does not

10 bite with its teeth, but stings by contact with its entire body,
like the so-called sea-nettle. The so-called fox-shark,

2

when it finds it has swallowed the hook, tries to get rid of

it as the scolopendra does, but not in the same way ;
in

other words, it runs up the fishing-line, and bites it off

15 short
;

it is caught in some districts in deep and rapid

waters, with night-lines.
3

The bonitos 4 swarm together when they espy a dangerous

creature, and the largest of them swim round it, and if

it touches one of the shoal they try to repel it ; they
have strong teeth. 5

Amongst other large fish, a lamia-

ao shark, after falling in amongst a shoal, has been seen to

be covered with wounds.

Of river-fish, the male of the sheat-fish 6
is remarkably

attentive to the young. The female after parturition goes

away ;
the male stays and keeps on guard where the spawn

is most abundant, contenting himself with keeping off all

25 other little fishes that might steal the spawn or fry, and

this he does for forty or fifty days, until the young arc

sufficiently grown to make away from the other fishes

What animal is meant is unknown. Cuvier (ad Plin.

ix. 67) supposes some annelid, e. g. a large Nereis, whose protrusible

proboscis might have suggested a turning inside out, and O. F. Miiller

and Schneider lean to the same opinion. These animals, however, have
no urticating properties. Cf. Plut. S. Nttm. Vind. 567 D; Ael. vii. 35 ;

Opp. Hal. ii. 424; Diosc. ii. 16.
2 Plin. x. 67, xxxii. 53; Ael. V. H. i. 5 ;

Plut. Sol. An. 977 B;

Antig. Mirab. xxi
; Opp. Hal. iii. 144.

3
noXvayKiarpois. Cf. Opp. Hal. iii. 78.

4
d/zim, Trapa TO a/za tVrai rats TrapaTrX^trtais

1

,
Ar. fr. ap. Athen. vii. 277

C
5

cf. ibid. 304
d

.

6 686vTa$
i&amp;lt;r\vpovs.

Cf. Cuv. and Val. viii. p. 154 il y a a chaque
machoire une rangee de dents coniques, greles, un peu comprimees,
tres pointues ,

&c.
;

cf. also Cuv. ad Plin. ix. 19 solus e thynnis iste

Scomber sarda dente pollet valido
;

cf. Opp. Hal. ii. 553. Plut. Soil.

An. 977 A, however, speaks of d/zm as fj.iKp6a-TOfj.os ,
cf. also Ael. i. 55

7Tp\ TOV KdA. TpWKTOV.
6 Cf. H. A. vi. 4. 568* 25.
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for themselves. The fishermen can tell where he is on

guard : for, in warding off the little fishes, he makes a rush

in the water and gives utterance to a kind of muttering

noise. He is so earnest in the performance of his parental

duties that the fishermen at times, if the eggs be attached 30

to the roots of water-plants deep in the water,
1

drag them

into as shallow a place as possible ;
the male fish will still

keep by the young, and, if it so happen,
2

will be caught

by the hook when snapping at the little fish that come by ;

if, however, he be sensible by experience of the danger of

the hook, he will still keep by his charge, and with his 62ib

extremely strong teeth will bite the hook in pieces.

All fishes, both those that wander about and those that

are stationary, occupy the districts where they were born

or very similar places, for their natural food is found there.

Carnivorous fish wander most
;
and all fish are carnivorous 5

with the exception of a few, such as the mullet, the saupe,

the red mullet, and the chalcis. The so-called pholis
3
gives

out a mucous discharge, which envelops the creature in

a kind of nest. Of shell-fish, and fish that are finless, the

scallop moves with greatest force and to the greatest 10

distance, impelled along by some internal energy ;
the

murex or purple-fish, and others that resemble it, move

hardly at all. Out of the lagoon of Pyrrha
4

all the

fishes swim in winter-time, except the sea-gudgeon ;

they swim out owing to the cold, for the narrow waters

are colder than the outer sea, and on the return of the early

summer they all swim back again. In the lagoon no 15

scarus is found, nor thritta,
5 nor any other species of the

1 ra &amp;lt;ua npoo-fj. Guil. si profundis radicibus ova connexa fuerint,
whence Schn. cj. ra &amp;lt;ua Trpoa-exn %

2 cav pen Ti&amp;gt;xr}-
Gaza. tune, si minor sit natu, minusque usu exerci-

tatus
;
hence Camus and later editors insert veos, which is neither in

the MSS., nor in the version of Guil.
;
neither does it appear to be

necessary.
3

(po&amp;gt;\is.
This may be one of the nest-building fishes, Gobius (cf.

fpvKTjs, note to vi. 13. 56;
b
20) or Gasterosteus.

* The Pyrrhaean Euripus, in Lesbos, Strabo, xiii. 2. 2.
6
0piVra; traditionally identified with the shad, Alosa vulgaris. Ac

cording to Hoffmann Bpiaa-a in Mod. Gk. is Sardinella aurita. Qplacra

(Ael. vi. 32) or rpi^iay (Arist. ap. Athen. vii. 328 f.) is said to delight in

music, and the same has been reported of the shad in later times
;

cf.

Schneider ad Ael. p. 197.
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spiny fish, no spotted dogfish, no spiny dogfish, no sea-

crawfish, no octopus either of the common or the musky
kinds, and certain other fish are also absent

;
but of

fish that are found in the lagoon the white gudgeon is

not a marine fish. Of fishes the oviparous are in their

20 prime in the early summer until the spawning time
;
the

viviparous in the autumn, as is also the case with the

mullet, the red mullet, and all such fish. In the neighbour
hood of Lesbos,

1 the fishes of the outer sea, or of the

lagoon, bring forth their eggs or young in the lagoon ;

sexual union takes place in the autumn, and parturition

in the spring. With fishes of the cartilaginous kind, the

25 males and females swarm together in the autumn for the

sake of sexual union
;

in the early summer they come

swimming in, and keep apart until after parturition ;
the

two sexes are often taken linked together in sexual union.

Of molluscs the sepia is the most cunning, and is the

only species that employs its dark liquid for the sake of

30 concealment as well as from fear: the octopus and cala-

mary make the discharge solely from fear. These creatures

never discharge the pigment in its entirety ;
and after a

discharge the pigment accumulates again. The sepia, as

has been said, often uses its colouring pigment for con

cealment
;

it shows itself in front of the pigment and then

622a retreats back into it
;

2
it also hunts with its long tentacles

not only little fishes, but oftentimes even mullets. The

octopus is a stupid creature, for it will approach a man s

hand if it be lowered in the water; but it is neat and

5 thrifty in its habits : that is, it lays up stores in its nest,
3

and, after eating up all that is eatable, it ejects the shells

and sheaths of crabs and shell-fish, and the skeletons of

little fishes. It seeks its prey by so changing its colour 4 as

to render it like the colour of the stones adjacent to it
;

10 it does so also when alarmed. By some the sepia is said to

1 Read roiaira ncivra. yrept Se rr/v Aeo-/3oy Kal ra rreXaym.
2

dvaa-TpetyeTai (is TOV 6o\6v. Cf. Athen. vii. 323 biuxo^vr] re
17

roy 8o\ov
d(f)irj(Ti

Kal fi&amp;gt; avT(S Kpvnrcrai ffjLCprjvaoa (frfvydv els

cf. also P. A. iv. 5. 679
a

5, Plut. SolL An. 978 A, c.
3

Plin. ix. 29 ; Antig. Mirab. Iv.
4

Theophr. fr. 171-3 ;
Athen. vii. 317; Plut. Soil. An. 9780
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perform the same trick
;

that is, they say it can change
its colour so as to make it resemble the colour of its

habitat. 1 The only fish that can do this is the angel-fish,

that is, it can change its colour like the octopus. The

octopus as a rule does not live the year out. It has a 15

natural tendency to run off into liquid ; for, if beaten and

squeezed,
2

it keeps losing substance and at last disappears.

The female after parturition is peculiarly subject to this

colliquefaction ;
it becomes stupid ;

if tossed about by waves,

it submits impassively ;

3 a man, if he dived, could catch

it with the hand
;

it gets covered over with slime, and 20

makes no effort to catch its wonted prey. The male be

comes leathery and clammy. As a proof that they do not

live into a second year there is the fact
4
that, after the birth

of the little octopuses in the late summer or beginning of

autumn, it is seldom that a large-sized octopus is visible,

whereas a little before this time of year the creature is 25

at its largest. After the eggs are laid, they say that both

the male and the female grow so old and feeble 5 that

they are preyed upon by little fish, and with ease dragged
from their holes

;
and that this could not have been done

previously ; they say also that this is not the case with

the small and young octopus, but that the young creature 30

is much stronger than the grown-up one. Neither does

the sepia live into a second year. The octopus is the only
mollusc that ventures on to dry land

;
it walks by preference

on rough ground ;
it is firm all over when you squeeze

it, excepting in the neck. So much for the mollusca. 622b

c
It is also said that they make a thin rough shell about

1 In a passage from the lost work nepl ZuiK&v Kal I^tfiW, ap. Athen.
/.

&amp;lt;:.,
Aristotle appears to divide the 7ro\vnodes into vavriXos and rpc^t-

Xpws ;
the latter word, however, Schn. argues, should be dpv^ixpos, i.e.

soft-skinned, shell-less.
2

TTiXovp.evoS) i.e. to make it tender : cf. fr. ap. Suid. 51? eVra 7r\rjya is

TToXvTTOVS TTlXovp-eVOS
-

7TCtp6(TOV 6 TToA. OrjpevdilS TVTTTCTdl 7TO\\(JLKLS TTpOS TU

TTLUV [Schn. TreVcav] ytvtcrQai : cf. Plin. xxxii. 42.
3

Kvp.aTi^&amp;gt;iJLvoi alcrddvovrai. Gaza, ut neque undis iactatae sentiunt.

On the other hand, Guil. a cavernis eductae sentiunt, capique manu, c.
4

Plin. ix. 48 ;
Ael. vi. 28.

5 Ael. ix. 45 ; Opp. Hal. i. 305, 535.
6 ras fie noyxas KT\. There is either a lacuna here, as Schn. argues,

or else a corruption. The preceding clause is peculiar ;
rovrov e^ TQV



622b HISTORIA ANIMALIUM

them like a hard sheath, and that this is made larger and

larger as the animal grows larger, and that it comes out

of the sheath as though out of a den or dwelling-place.
1

5 The nautilus (or argonaut) is a poulpe or octopus, but one

peculiar both in its nature and its habits.2
It rises up from

deep water and swims on the surface
;

it rises with its shell

down-turned in order that it may rise the more easily and

swim with it empty, but after reaching the surface it shifts

the position of the shell. In between its feelers it has a

10 certain amount of web-growth,
3
resembling the substance

between the toes of web-footed birds
; only that with these

latter the substance is thick, while with the nautilus it is

thin and like a spider s web. It uses this structure, when

a breeze is blowing,
4 for a sail, and lets down some 5 of

its feelers alongside as rudder-oars. 6 If it be frightened,

15 it fills its shell with water and sinks. With regard to the

mode of generation and the growth of the shell knowledge
from observation is not yet satisfactory ;

the shell, however,

does not appear to be there from the beginning, but to

grow in their case as in that of other shell-fish
;
neither is it

ascertained for certain whether the animal can live when

stripped of the shell.

should have, or usually has, a nominative before it
; moreover,

we are not leaving the subject of the pa\aKia, but proceeding to discuss

an aberrant member of the group. Furthermore, I cannot take, as

A. and W. do, Koxxa* to be the ace. before, but offer 7roieto-#m.

I should be inclined to read somewhat as follows: TO. ev ovv TW
TOVTOV fx l T v rponov ra e Koyxas a(ri fnrra? KOL rpa\fa$
Trfp\ avTti KT\. This would be a good account of the growth of

the argonaut-shell.
1

j}
otKias. Guil. in latibulo quodam aut ventre. Legit igitur

scriptum fj KoiXias, Schn.
2

Arist. fr. ap. Athen. vii. 317 ;
Plin. ix. 47 ; Antig. Car. 56 ; Opp.

HaL i. 338 ;
Ael. ix. 34.

3 eni TI o-vvvfas. A most dubious reading, though paralleled in

Antig. /. C. fX lv ^
fJL(Tai&amp;gt;

TWV TrXfKTavoov eiri TI awf^ls, 0101*
i&amp;gt;p.eva.

Gaza transl. Habet inter sua brachia membranulam quandam an-

nexam similem iis quae ,
&c.

;
and hence Sylburg substitutes \enos

for cVt. Schn. suggests p.cpos TI, but finally erases eVn, comparing
Guil. plectanarum quoddam contextum sicut steganopedibus . Perhaps
this is one of the many cases where eVt has been substituted for en.

4 Bekk. oTav Trvevpa. TI 77. Antig. I.e. TrvcvpaTtov 17,
and so also D a

and Dittm.
5

&amp;lt;Sm&amp;gt;&amp;gt;

add Schn., Pice., Dittm. ; om. MSS., Bekk., and Antig.
6 Cf. H. A. iv. 7. 532

a 28
; 9. 535

b 12.
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38 Of all insects, one may also say of all living creatures, 20

the most industrious are the ant, the bee, the hornet, the

wasp, and in point of fact all creatures akin to these
;
of

spiders some are more skilful and more resourceful than

others. 1 The way in which ants work is open to ordinary

observation
;
how they all march one after the other when 25

they are engaged in putting away and storing up their food
;

all this may be seen, for they carry on their work even

during bright moonlight nights.
2

39 Of spiders
3 and phalangia there are many species. Of

the venomous phalangia there are two
;
one that resembles

the so-called wolf-spider, small, speckled, and tapering 30

to a point ;
it moves with leaps, from which habit it is

nicknamed the flea
J

: the other kind is large, black in

colour, with long front legs ;
it is heavy in its movements,

walks slowly, is not very strong, and never leaps. (Of all

the other species wherewith poison-vendors supply them

selves, some give a weak bite, and others never bite at all. 623
a

There is another kind, comprising the so-called wolf-

spiders.) Of these spiders the small one weaves no web,

and the large weaves a rude and poorly built one on the

ground or on dry stone walls.4 It always builds its web

over hollow places inside of which it keeps a watch on the

end-threads, until some creature gets into the web and 5

begins to struggle,
5 when out the spider pounces. The

speckled kind makes a little shabby web under trees.

There is a third species of this animal, pre-eminently
clever and artistic.

6
It first weaves a thread stretching to

1
I follow A. and W. in omitting Xa-ynpcortpot, though the word

occurs in all the MSS. It is hardly intelligible, and seems to be
a reduplication of yXcxpvpwTepoi.

2 Ael. iv. 43.
3
dpaxv&v, A. and W.

;
Schn. retains, dubitatively, apaxviW. This

account of spiders is closely followed by Plin. xi. 28
;

his much fuller

account in xxix. 27 is taken from Nicander, Ther. 715 et seq. Cf.

H. A. v. 27. 555
a
27.

4
alfj-aaiais. Plin. cavernis

; Guil., more accurately, Mapidum
congeries ; Gaza, sepes. (In Plin. for interna et cavernis exigua
vestibula

,
read in terra .)

5
Reading KivrjOfj. Gaza, Schn. and Pice, read KIVTJO-T],

sets it

vibrating.
6 A. now proceeds to describe the most perfect type of web, that of

a geometric spider, e. g. Epeira.
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all the exterior ends of the future web
;

J then from the

10 centre, which it hits upon with great accuracy, it stretches

the warp ;
on the warp it puts what corresponds to the

woof, and then weaves the whole together.
2

It sleeps and

stores its food away from the centre, but it is at the centre

that it keeps watch for its prey. Then, when any creature

touches the web and the centre is set in motion, it first

ties and wraps the creature round with threads until it

15 renders it helpless, then lifts it and carries it off, and, if

it happens to be hungry, sucks out the life-juices for that

is the way it feeds
; but, if it be not hungry, it first mends

any damage done and then hastens again to its quest of

prey. If something comes meanwhile into the net, the

spider at first makes for the centre, and then goes back

20 to its entangled prey as from a fixed starting-point. If any
one injures a portion of the web, it recommences weaving at

sunrise or at sunset, because it is chiefly at these periods

that creatures are caught in the web. It is the female that

does the weaving and the hunting, but the male takes a share

of the booty captured.
3

Of the skilful spiders, weaving a substantial web, there

25 are two kinds, the larger and the smaller. The one has

long legs and keeps watch while swinging downwards from

the web: from its large size it cannot easily conceal itself,

and so it keeps underneath, so that its prey may not be

1 Ael. vi. 57.
2

ixpaivei yap Trpa&amp;gt;Toi&amp;gt;.
Plin. Texere a medio incipit, circinato orbe

subtegmina annectens
; maculasque paribus semper intervallis, sed

subinde crescentibus, ex angusto dilatans indissolubili nodo implicat.

Though dictTfivav wpos TO. Trepara is not very clear, and is perhaps on
that account left untranslated by Pliny, it may probably be taken to

refer to what is actually the first process of construction, the laying of

the foundation or boundary threads to which afterwards the radii

are attached, elra o-rrifjiovi&Tai KT\. The latter words clearly refer to

the laying of the stamina or warp, i. e. the radiating threads, while the

KpoKai are the weft or filling or subtegmina^ in this case the concentric

or spiral threads. These last (of which the first series are woven from

the centre outwards, the later from the periphery inwards) she glues
one by one, as she spins them, to the radii, nodo implicat^ or awvQuivct.
Cf. Ovid, Met. vi. 55, Senec. Ep. 90, &c. See also Blancanus, Comm.
on Aristotle

; Redi, De Insectis ; Blackwell,
* On the Manner in which

the Geometrical Spiders construct their Nets, Zool. Joitm., v. p. 181;

Kirby and Spence, c. xiii, &c.
3

Plin. /. c. Serv. in Verg. G. iv. 246
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frightened off, but may strike upon the web s upper sur

face
;

the less awkwardly formed one lies in wait on the

top, using a little hole for a lurking-place. Spiders can 30

spin webs from the time of their birth, not from their

interior as a superfluity or excretion, as Democritus avers,

but off their body as a kind of tree-bark, like the creatures

that shoot out with their hair, as for instance the porcupine.
1

The creature can attack animals larger than itself, and

enwrap them with its threads : in other words, it will attack

a small lizard, run round and draw threads about its mouth 2
623**

until it closes the mouth up ;
then it comes up and bites it.

40 So much for the spider. Of insects, there is a genus that

has no one name that comprehends all the species, though 5

all the species are akin to one another in form
;

it consists

of all the insects that construct a honeycomb : to wit, the

bee, and all the insects that resemble it in form. There are

nine varieties, of which six are gregarious the bee, the

king-bee, the drone-bee, the annual wasp, and, furthermore, 10

the anthrene (or hornet), and the tenthredo (or ground-

wasp) ;
three are solitary the smaller siren,

3 of a dun

colour, the larger siren, black and speckled, and the third,

the largest of all, that is called the humble-bee. Now ants

never go a-hunting, but gather up what is ready to hand
;

the spider makes nothing, and lays up no store, but simply 15

goes a-hunting for its food
;

while the bee for we shall

by and by treat of the nine varieties does not go

a-hunting, but constructs its food out of gathered material

and stores it away, for honey is the bee s food. This fact is

shown by the bee-keepers attempt to remove the combs
;

for the bees, when they are fumigated, and are suffering 20

great distress from the process, then devour the honey most

1 On the porcupine shooting out its bristles cf. Claudian, de Hystrice,
15 ;

Ael. i. 31 ; Opp. Cyn. iii. 400 ;
Phile 59.

2 MSS. Sundevall cj. o-oi/jia, which Dittm. accepts.
3

aciprjv. By this name, which, unlike all the rest, is not mentioned
elsewhere by A., we must understand some species of the solitary

wasps, e.g. Enmenes, Synagris, &c. Cf. Suid., Eust. ad Od. p. 471,

&c., from whom, however, we learn little. In Ael. v. 42 we seem to

have adpijves for KT)(pi]VS r)yfp,6ves KaXovvrai rives KHI aXXai o-fiprjves, KOI

(pyofyopoi rives, KOI erepai TrXaortSej. Cf. Plin. xi. 16 Cetera turba cum
formam capere coepit, nymphae vocantur, ut fuci seirenes aut cephenes .
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ravenously, whereas at other times they are never observed

to be so greedy, but apparently are thrifty and disposed to

lay by for their future sustenance. 1

They have also another

food which is called bee-bread
;

2
this is scarcer than honey

and has a sweet fig-like taste
;

this they carry as they do

25 the wax on their legs.

Very remarkable diversity is observed in their methods

of working and their general habits. When the hive has

been delivered to them clean and empty, they build their

waxen cells,
3
bringing in the juice

4 of all kinds of flowers

and the *

tears or exuding sap of trees, such as willows

and elms and such others as are particularly given to the

30 exudation of gum.
5 With this material they besmear the

ground-work, to provide against attacks of other creatures ;

the bee-keepers call this stuff stop-wax .

6
They also with

the same material narrow by side-building the entrances to

the hive if they are too wide. They first build cells for

themselves
;
then for the so-called kings and the drones

;

7

624
a
for themselves they are always building, for the kings only
when the brood of young is numerous, and cells for the

drones they build if a superabundance of honey should

suggest their doing so. They build the royal cells next to

their own,
8 and they are of small bulk

;
the drones cells

1 Plin. xi. 15 ; Antig. Mirab. Ivii.
2 Plin. xi. 7; Varro, R. R. iii. 16. Cf. supra, v. 19.
3

Plin. xi. 5, xxiii. 3, xxiv. 32.
4

Reading, with Pice., TOV ^U/LIOI/ ra&amp;gt;v dvdecw. Dittm. stigmatizes the

clause.
5

Cf. Verg. G. iv. 40. It was the younger Huber who first discovered

that wax is an exudation from the bee s body, secreted between the

abdominal rings.
6

KopfjLoxj-iv. Though A. and W., as well as Bekker, reject, in

favour of KOVKTIV, this admirable conjecture of Schneider s, it seems
to be substantiated (i) by Guil. gommosem (Lips, gemmosem)^ (2) by
Hesych. Kop-n^aris . . . VTTO rwv

fji\iTTOVpya&amp;gt;v f)
TOV o~p.rjvovs 8id)(pio~is, (3)

by Plin. xi. 6 Prima fundamenta commosin vocant periti, secunda

pissoceron, &c. . . . Commosis crusta est prima, saporis amari . Cf.

note to 624
a

18, on next page.
7 H. A. v. 21

; cf. G. A. iii. 10; Plin. xi. 10
;
Colum. ix. 15.

8
?rp6f rots- avTwv. These words, and great part of the context, are

very obscure. The queen-cells are not the least, but the largest, and
are not united in combs, but are more or less separate from the latter :

cf. Plin. xi. 12 Regias imperatoribus futuris in ima parte alvei ex-

struunt amplas,magnificas, separatas, tuberculo eminentes
;
the drones

cells are bigger than those of the workers, cf.624
b
18, &amp;lt;rl Se /iei
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they build near by, and these latter are less in bulk than

the bees cells. They begin building the combs down- 5

wards from the top of the hive, and go down and down

building many combs connected together until they reach

the bottom. The cells, both those for the honey and those

also for the grubs, are double-doored
; for two cells are

ranged about a single base, one pointing one way and one

the other, after the manner of a double (or hour-glass-

shaped) goblet The cells that lie at the commencement 10

of the combs and are attached to the hives, to the extent

of two or three concentric circular rows, are small and

devoid of honey ; the cells that are well filled with honey
are most thoroughly luted with wax. 1 At the entry to the

hive the aperture of the doorway is smeared with mitys;
2

this substance is a deep black, and is a sort of dross or 15

residual by-product of wax
;

it has a pungent odour, and

is a cure for bruises and suppurating sores. The greasy
stuff that comes next is pitch-wax ;

it has a less pungent
odour and is less medicinal than the mitys. Some say
that the drones construct combs by themselves in the same

hive and in the same comb that they share with the bees
;
20

but that they make no honey, but subsist, they and their

grubs also, on the honey made by the bees. The drones,

as a rule, keep inside the hive
;
when they go out of doors,

they soar up in the air in a stream,
3
whirling round and

round in a kind of gymnastic exercise
;
when this is over, 25

they come inside the hive and feed to repletion ravenously.
4

The kings never quit the hive, except in conjunction with

the entire swarm, either for food or for any other reason.5

Kr)(pr)vo)i&amp;gt; KVTTapoi. In the text, Krjpia seems to be clearly combs
,
and

not cells ,
and the meaning to be that the royal cells and the drone-cells

are collectively of little bulk. For jieXn-TiW Pice, would read /3ao-iXeiW.
1 Here A. and W. would read TrX^peo-rcpa 8e /cqpiW TOU /zeXiros Ta

2 The Parma ed. of Pliny has mytin for commosin in xi. 6. On
commosis, pissoceros, &c., cf. Reaumur, Comment, v. p. 437 Hae sub-

stantiae nihil sunt nisi varietates propolis, quae materia est gummosa,
cerae dissimilis, qua apes utuntur ad alveorum supplendas rimas.

Huic varii colores, varia soliditas.
3

pvftdqv. Hesych. Sa^iXw?, r? raxuTTjTt, ?} jzer rjxov - Perhaps, with a

buzzing noise.
4

Plin. xi. 22.
5 Plin. xi. 17.
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They say that, if a young swarm go astray, it will turn

back upon its route and by the aid of scent seek out its

30 leader. 1 It is said that if he is unable to fly he is carried

by the swarm, and that if he dies the swarm perishes ;

and that, if this swarm outlives the king for a while and

constructs combs, no honey is produced and the bees soon

die out.2 Bees scramble up the stalks of flowers and

rapidly gather the bees-wax with their front legs ; the

624
b
front legs wipe it off on to the middle legs, and these pass

it on to the hollow curves of the hind-legs;
3 when thus

laden, they fly away home, and one may see plainly that

their load is a heavy one. On each expedition the bee

does not fly from a flower of one kind to a flower of

5 another,
4 but flies from one violet, say, to another violet,

and never meddles with another flower until it has got back

to the hive
;
on reaching the hive they throw off their load,

and each bee on his return is accompanied by three or four

companions.
5 One cannot well tell what is the substance

they gather, nor the exact process of their work. Their

mode of gathering wax has been observed on olive-trees,

jo as owing to the thickness of the leaves the bees remain

stationary for a considerable while. After this work is

over, they attend to the grubs. There is nothing to prevent

grubs, honey, and drones being all found in one and the

same comb. As long as the leader is alive, the drones are

said to be produced apart by themselves
;

if he be no

longer living, they are said to be reared by the bees in

15 their own cells, and under these circumstances to become

more spirited : for this reason they are called sting-drones ,

not that they really have stings, but that they have the

wish, without the power, to use such weapons. The cells

for the drones are larger than the others; sometimes the

bees construct cells for the drones apart, but usually they

20 put them in amongst their own
;
and when this is the case

the bee-keepers cut the drone-cells out of the combs. There

are several species of bees, as has been said; two of kings ,

1 Ael. vi. 10. 2 Ael. v. n.
3 Plin. xi. 10.

4 Read e (repa ro&amp;gt; tiSei av6i],
5
Verg. G. iv. 167.
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the better kind red,
1 the other black and variegated, and

twice as big as the working-bee. The best working-bee is

small, round, and speckled : another kind is long and like

an anthrene wasp ;

2 another kind is what is called the 25

robber-bee, black and flat-bellied
;

3 then there is the drone,

the largest of all, but devoid of sting, and lazy. There is a

difference between the progeny of bees that inhabit culti

vated land and of those from the mountains : the forest-

bees are more shaggy, smaller, more industrious and more 30

fierce.
4

Working-bees make their combs all even, with the

superficial covering quite smooth. Each comb is of one

kind only : that is, it contains either bees only, or grubs

only, or drones only ;
if it happen, however, that they

make in one and the same comb all these kinds of cells,

each separate kind will be built in a continuous row right

through.
5 The long bees build uneven combs, with the lids 625*

of the cells protuberant, like those of the anthrene
; grubs

and everything else have no fixed places, but are put

anywhere ;
from these bees come inferior kings, a large

quantity of drones, and the so-called robber-bee
; they

1 dvo fMcv yytfjiovvi . This passage is obscure. It may be (as A. and
W. suppose) that A. alludes to the two well-marked varieties or species,
the common and the Ligurian bee (Apis mellifica and ligustica] ;

and
we may note that Vergil speaks of the two sorts of kings having each
their own people Ut binae regum facies, ita corpora plebis . On the

other hand, Kirby and Spence (Lect. xix) think that Vergil (and there

fore Aristotle also) regarded the drone as one of the kings or leaders,
Ille horridus alter Desidia latamque trahens inglorius alvum (G. iv.

93).
*
It deserves to be mentioned that there seem actually to be two

sorts of queens in the hive, a large one and a small. Needham was
the first that observed the latter

;
and their existence, Mr. P. Huber

tells us, has been confirmed by several observations of his father . . .

They are of very rare occurrence (K. and S., /. c.). With the de

scription of A. and Vergil, cf. Plin. xi. 19 Urbanarum duo genera :

optimae breves variaeque, et in rotunditate compactiles : deteriores

longae et quibus similitude vesparum : etiamnum deterrimae ex iis

pilosae . Varro, iii. 16, 18 et ut quidam dicunt, tria genera cum sint

ducum in apibus, niger, ruber et varius ; ut Menecrates scribit, duo,

niger et varius
; qui ita, melior, ut expediat mellario

;
cum duo sunt

eadem alvo, interficere nigrum . In these passages, especially in the

last, we seem to discern a reference to the common, or black, and
the Ligurian bees : but Pliny (xi. 16) also describes, less intelligibly,
the two varieties of kings .

2 H.A. v. 19. 553
b

8.
3

Plin. xi. 18
; Varro, I.e. 4 Plin. xi. 19 ; Varro, /. c.

5 This is but a laboured attempt to translate an obscure and difficult

sentence. I accept Piccolos 8iavrai&amp;lt;os for the untranslatable 81 avrXias,
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5 produce either no honey at all, or honey in very small

quantities. Bees brood over the combs and so mature

them
;

if they fail to do so, the combs are said to go bad

and to get covered with a sort of spider s web. 1 If they
can keep brooding over the part undamaged, the damaged
part simply eats itself away ;

if they cannot so brood, the

10 entire comb perishes ;
in the damaged combs small worms

are engendered, which take on wings and fly away. When
the combs keep settling down, the bees restore the level

surface, and put props underneath the combs to give

themselves free passage-room ;

2
for if such free passage

be lacking they cannot brood, and the cobwebs come on.

When the robber-bee and the drone appear, not only do

15 they do no work themselves, but they actually damage the

work of the other bees
;

if they are caught in the act, they
are killed by the working-bees. These bees also kill

without mercy most of their kings, and especially kings

of the inferior sort
;

3 and this they do for fear a multi

plicity of kings should lead to a dismemberment of the

hive. 4
They kill them especially when the hive is deficient

20 in grubs, and a swarm is not intended to take place ;
under

these circumstances they destroy the cells of the kings if

they have been prepared, on the ground that these kings

are always ready to lead out swarms. They destroy also

the combs of the drones if a failure in the honey supply be

threatening and the hive runs short of provisions ;
under

such circumstances they fight desperately with all who try

25 to take their honey, and eject from the hive all the resident

drones
;
and oftentimes the drones are to be seen sitting

apart in the hive. The little bees fight vigorously with

the long kind, and try to banish them from the hives
;

if

they succeed, the hive will be unusually productive, but if

the bigger bees get left mistresses of the field they pass the

30 time in idleness, and do no good at all but die out before

the autumn. Whenever the working-bees kill an enemy

they try to do so out of doors
;

5 and whenever one of

1 Plin. xi. 1 6
;
Colum. A*. /?. ix. 13. Cf. //. A. viii. 27. 6o5

b
13, and

note
;
also ix. 40. 626b 18.

2 Plin. xi. 10.
8

Plin. xi. 16, 18.

* Cf. Huber, Obsen*. i. p. 169 seqq.
5
Antig. Mirab. $7-
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their own body dies, they carry the dead bee out of doors

also. The so-called robber-bees spoil their own combs,

and, if they can do so unnoticed, enter and spoil the combs 625
b

of other bees
;

if they are caught in the act they are put to

death. It is no easy task for them to escape detection, for

there are sentinels on guard at every entry ; and, even if

they do escape detection on entering, afterwards from a

surfeit of food they cannot fly, but go rolling about in 5

front of the hive, so that their chances of escape are small

indeed. The kings are never themselves seen outside the

hive except with a swarm in flight : during which time all

the other bees cluster around them. When the flight of a

swarm is imminent, a monotonous and quite peculiar sound

made by all the bees is heard for several days, and for two

or three days in advance a few bees are seen flying round 10

the hive
;

it has never as yet been ascertained, owing to

the difficulty of the observation, whether or no the king is

among these. 1 When they have swarmed, they fly away
and separate off to each of the kings ;

if a small swarm

happens to settle near to a large one, it will shift to join

this large one, and if the king whom they have abandoned 15

follows them, they put him to death. So much for the

quitting of the hive and the swarm-flight. Separate detach

ments of bees are told off for diverse operations ;
that is,

some carry flower-produce, others carry water, others smooth

and arrange the combs. 2 A bee carries water when it is 20

rearing grubs. No bee ever settles on the flesh of any
creature, or ever eats animal food. They have no fixed

date for commencing work
;
but when their provender is

forthcoming and they are in comfortable trim, and by

preference in summer, they set to work, and when the

weather is fine they work incessantly. The bee, when quite

young and in fact only three days old, after shedding its 25

chrysalis-case, begins to work if it be well fed.
3 When a

swarm is settling, some bees detach themselves in search

of food and return back to the swarm. In hives that are

1
Plin. xi. 17; Varro, iii. 16, 29.

2
Plin. xi. 10 ; Antig. Mirab. 47 ; Verg. G. iv. 54 ;

Ael. v. n.
3 Plin. xi. 16.

AR. H.A. JT f
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in good condition the production of young bees is dis

continued only for the forty days that follow the winter

30 solstice.
1 When the grubs are grown, the bees put food

beside them and cover them with a coating of wax
; and,

as soon as the grub is strong enough, he of his own accord

breaks the lid and comes out. Creatures that make their

appearance in hives and spoil the combs the working-bees
clear out, but the other bees from sheer laziness look with

indifference on damage done to their produce. When the

626a bee-masters take out the combs, they leave enough food

behind for winter use
;

if it be sufficient in quantity, the

occupants of the hive will survive
;

if it be insufficient,

then, if the weather be rough, they die on the spot, but if it

be fair, they fly away and desert the hive. They feed on

5 honey summer and winter
;
but they store up another

article of food resembling wax in hardness, which by some

is called sandarace, or bee-bread. Their worst enemies 2

are wasps and the birds named titmice, and further

more the swallow and the bee-eater. The frogs in the

marsh also catch them if they come in their way by the

10 water-side, and for this reason bee-keepers chase the frogs

from the ponds from which the bees take water ; they

destroy also wasps nests, and the nests of swallows, in the

neighbourhood of the hives, and also the nests of bee-eaters.

Bees have fear only of one another. They fight with one

15 another and with wasps. Away from the hive they attack

neither their own species nor any other creature, but in the

close proximity of the hive they kill whatever they get

1 6 yovos T&amp;gt;V /ifXn-Toii/. The statement as it stands is unsatisfactory.
A. and W. retain the current reading, but Schneider s suggestion 6 rrovos

is accepted by Piccolos. In support of the emendation Schn. quotes
various parallels: Colum. ix. 14, 17 Post confectam brumam diebus

fere xl, quicquid est repositi mellis . . . consumunt ,
c.

;
Plin. xi. 15

A bruma ad Arcturi exortum diebus Ix somno aluntur sine ullo

cibo
, &C.; Ael. V. 12 /nera IlXeia8a&amp;gt;i dva-fias fls forjfAfpiav fjptvfjv

Starf-

XoCo ii olKOvpoixrai T KOI fvbov a.Tpcp.o\)(Tai at /zeXirrai, KrX. Arist.

H. Mirab. Ixiv. f) /xeXirra OK*I ras rponas o^/icuVeiv TW eVt ra epyn

/3a8ieii&amp;gt;. A. and W. question the pertinency of these citations, and
assert that the meaning assigned to c fcXcurei o novos rather requires
iravfTat

r) fpyaa-ia. I myself suspect the original reading to have been

something like ocXtVei o yovos . . . /^era raf
x&amp;gt; TP-

2
Verg. G. iv. 13, 245 ;

Ael. i. 58, v. n
;

Phile 650; Geopon. xv.

2,&C.
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hold of. Bees that sting die from their inability to extract

the sting
1 without at the same time extracting their intes

tines. True,
2
they often recover, if the person stung takes

the trouble to press the sting out ; but once it loses its sting 20

the bee must die. They can kill with their stings even

large animals; in fact, a horse has been known to have

been stung to death by them. 3 The kings are the least

disposed to show anger or to inflict a sting. Bees that die

are removed from the hive,
4 and in every way the creature

is remarkable for its cleanly habits
;
in point of fact, they 25

often fly away to a distance to void their excrement

because it is malodorous ; and, as has been said, they are

annoyed by all bad smells and by the scent of perfumes,
so much so that they sting people that use perfumes.

5

They perish from a number of accidental causes, and when

their kings become too numerous and try each to carry

away a portion of the swarm. The toad also feeds on 3

bees ; he comes to the doorway of the hive, puffs himself

out as he sits on the watch, and devours the creatures as

they come flying out; the bees can in no way retaliate,
6

but the bee-keeper makes a point of killing him. As for 626b

the class of bee that has been spoken of as inferior or

good-for-nothing, and as constructing its combs so roughly,

some bee-keepers say that it is the young bees that act so

from inexperience ; and the bees of the current year are

termed young. The young bees do not sting as the others 5

do ;
and it is for this reason that swarms may be safely

carried, as it is of young bees that they are composed.
When honey runs short they expel the drones, and the

bee-keepers supply the bees with figs and sweet-tasting

articles of food.7 The elder bees do the indoor work, and

1 Plin. xi. 19 : Verg. G. iv. 237; Apoll. H. M. xlv; Senec. de Clem. i. 19.
2 Dittm. adds (dXX OVK dei) to the preceding clause. I have

translated 7roXXd*iy, but I suspect that the word is corrupt, and that

the sentence is an interpolation.
3

Plin. xi. 19 ;
Ael. v. n. Cf. Scaliger in loc.

4
Plin. xi. 10.

5
Plin. xi. 19 ; Antig. Ivii

; Geopon. xv. 3 ;
Ael. i. 58 ;

Pallad. i. 37,

&c.; Theophr. C. P. vi. 4.
6

&amp;lt;/&amp;gt;pt)i/or.
Guil. syrints, Ael. i. 58 yvpivos. Cf. Plin. /. c Nee sen-

tire ictus apum ranae traduntur .

7
Plin. xi. 12 ;

Ael. i. n, v. 12, &c.

Ff 3
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are rough and hairy from staying indoors
;
the young bees

do the outer carrying, and are comparatively smooth.

10 They kill the drones also when in their work they are

confined for room
; the drones, by the way, live in the

innermost recess of the hive. On one occasion, when a

hive was in a poor condition, some of the occupants
assailed a foreign hive

; proving victorious in a combat

they took to carrying off the honey j

1 when the bee-keeper
tried to kill them, the other bees came out and tried to

15 beat off the enemy but made no attempt to sting the man.

The diseases that chiefly attack prosperous hives are first

of all the clerus 2 this consists in a growth of little worms
on the floor, from which, as they develop, a kind of cobweb

grows over the entire hive, and the combs decay ;
another

diseased condition 3
is indicated in a lassitude on the part

20 of the bees and in malodorousness of the hive. Bees

feed on thyme ;

4 and the white thyme is better than the

red.5 In summer the place for the hive should be cool,

and in winter warm. They are very apt to fall sick if the

plant they are at work on be mildewed. In a high wind

25 they carry a stone by way of ballast to steady them. 6 If a

stream be near at hand, they drink from it and from it

only, but before they drink they first deposit their load
;

if there be no water near at hand, they disgorge their

honey as they drink 7
elsewhere, and at once 8 make off to

work. There are two seasons for making honey, spring

30 and autumn
;

9 the spring honey is sweeter, whiter, and in

every way better than the autumn honey. Superior honey
comes from fresh comb, and from young shoots

;
the red

honey is inferior, and owes its inferiority to the comb in

1
Plin. xi. 18; Ael. v. n.

2
Cf. viii. 27. 6o5

b
13, and note. See also Plin. xi. 20, 21

;
Colum.

ix^ 7, 13.
3 Foul-brood . Cf. //. A. viii. 27. 6o5

b
9 ; Verg. G. iv. 251.

4

Theophr. H. P. vi. 2, 3.
&quot; For a long list of flowers frequented by bees see Plin. xxi. 12, and

cf. Verg. G. iv. 30 ;
Varro iii. 9 ;

Colum. ix. 8
;
Diosc. iii. 123, &c. Cf.

H. A. vi. 22. 554* ii.
e

Verg. G. iv. 194 ;
Plin. xi. 10

;
Ael. v. 13.

7
nivov&amp;lt;rai. Schn., Pice, mova-ai.

8 Read KOI evBvs eV tpyov. Schn., Dittm. /cat avdts.
9 H. A. v. 22. 553

b
25.
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which it is deposited, just as wine is apt to be spoiled

by its cask ; consequently, one should have it looked

to and dried. When the thyme is in flower and the 627*

comb is full, the honey does not harden.1 The honey
that is golden in hue is excellent. White honey does

not come from thyme pure and simple ;
it is good as a

salve for sore eyes and wounds. Poor honey always floats

on the surface and should be skimmed off; the fine clear

honey rests below. When the floral world is in full bloom, 5

then they make wax
; consequently you must then take

the wax out of the hive, for they go to work on new wax
at once. The flowers from which they gather honey are

as follows : the spindle-tree, the melilot-clover, king s-

spear, myrtle, flowering-reed, withy,
2 and broom. 3 When

they work at thyme, they mix in water before sealing up
4

the comb. As has been already stated, they all either fly 10

to a distance to discharge their excrement or make the

discharge into one single comb. The little bees, as has

been said, are more industrious than the big ones
;
their

wings are battered
;

their colour is black, and they have

a burnt-up aspect. Gaudy and showy bees, like gaudy
and showy women, are good-for-nothings. Bees seem to 15

take a pleasure in listening to a rattling noise
;

5 and con

sequently men say that they can muster them into a hive

by rattling with crockery or stones
;

6
it is uncertain,

however, whether or no they can hear the noise at all,

and also whether their procedure is due to pleasure or

1 Plin. xi. 1 5 ;
cf. Dioph. in Geopon. xv. 7.

2
cryj/oy. Identical, according to Plin. xxiv. 9, with Xiryoy, or vitex.

Cf. Galen, vi. de Fac. Simpl. p. 148 ; Diosc. i. p. 196, and Matthioli

in loc., &c.
3

o-Traproi/. Plin. /. c. [Genistae] flores apibus gratissimi. Dubito
an haec sit quam Graeci auctores sparton appellavere. Pliny s plant
is the common broom, G. scoparia, L., as is the o-Trnprioy of Diosc. iv.

158, and doubtless also the anrdpTov of Ar.
;

cf. Sprengel, Hist, rei

herbariae, i. p. 80.
4

KaTa\fi(J)fiv. Guil. tr. unguant ; Gaza, antequam favus occupatur,
probably reading Kara\r](fydfj.

5
Verg. G. iv. 64 ;

Plin. xi. 22; Varro, R. R. iii. 16.
6

\IST)&amp;lt;}&amp;gt;OIS.

Various MSS.
^6&amp;lt;f&amp;gt;ots.

Guil. testis et ensibus, reading

wrrp. TC teal i$eo-t. That the practice still continues is well known
;

the Vergilian passage suggests an association with the rites of Cybele
as its probable origin.
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alarm. They expel from the hive all idlers and unthrifts.

20 As has been said, they differentiate their work
;
some

make wax, 1 some make honey, some make bee-bread,

some shape and mould combs, some bring water to the

cells and mingle it with the honey, some engage in

out-of-door work. At early dawn they make no noise,

until some one particular bee makes a buzzing noise two

or three times and thereby awakes the rest ; hereupon
25 they all fly in a body to work. By and by they return

and at first are noisy ;
then the noise gradually decreases,

until at last some one bee flies round about, making a

buzzing noise, and apparently calling on the others to go
to sleep ; then all of a sudden there is a dead silence. 2

The hive is known to be in good condition if the noise

heard within it is loud, and if the bees make a flutter as

they go out and in
;
for at this time they are constructing

3 brood-cells. They suffer most from hunger when they
recommence work after winter. They become somewhat

lazy if the bee-keeper, in robbing the hive, leave behind

too much honey;
3

still one should leave cells numerous

in proportion to the population, for the bees work in a

627
b
spiritless way if too few combs are left. They become idle

also, as being dispirited, if the hive be too big. A hive

yields to the bee-keeper six or nine pints of honey ; a

prosperous hive will yield twelve or fifteen pints, exception

ally good hives eighteen. Sheep
4
and, as has been said,

5 wasps are enemies to the bees. 5
Bee-keepers entrap the

latter, by putting a flat dish on the ground with pieces of

meat on it
;
when a number of the wasps settle on it, they

cover them with a lid and put the dish and its contents on

the fire. It is a good thing to have a few drones in a hive,

10 as their presence increases the industry of the workers.

1 Read ai pcv Krjpov with A. and W.; MSS. nipia. Dittm. cj. yovov ;

Schn. and Pice, m IJL(V (pyd^ovrat p.e\i ai de yovov ai 8 epidaKyv.
2 Plin. xi. 10 ; Ael. v. II. Cf. also Verg. G. iv. 186-90.
3 Plin. xi. 14; Colum. ix. 15.
4

7rpo/3aroi/, bracketed by A. and W., is amply supported by Plin.

xi. 19 Inimicae et oves, difficile se a lanis earum explicantibus . Schn.

suggests, in like manner, ai oies for ofais in Ael. i. 58.
* Ael. i. 58.
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Bees can tell the approach of rough weather or of rain ;

and the proof is that they will not fly away, but even while

it is as yet fine they go fluttering about within a restricted

space, and the bee-keeper knows from this that they are

expecting bad weather. 1 When the bees inside the hive

hang clustering to one another, it is a sign that the swarm

is intending to quit ;

2
consequently, bee-keepers, on seeing 15

this, besprinkle the hive with sweet wine. It is advisable

to plant about the hives pear-trees, beans, Median-grass,

Syrian-grass, yellow pulse, myrtle, poppies, creeping-thyme,

and almond-trees. Some bee-keepers sprinkle their bees

with flour, and can distinguish them from others when they

are at work out of doors. If the spring be late, or if there 20

be drought or blight, then grubs are all the fewer in the

hives. 3 So much for the habits of bees.

41 Of wasps,
4 there are two kinds. Of these kinds one is

wild 5 and scarce, lives on the mountains, engenders grubs
not underground but on oak-trees, is larger, longer, and 25

blacker than the other kind, is invariably speckled and

furnished with a sting, and is remarkably courageous. The

pain from its sting is more severe than that caused by the

others, for the instrument that causes the pain is larger, in

proportion to its own larger size. These wild wasps live

over into a second year, and in winter time, when oaks 30

have been in course of felling, they may be seen coming
out and flying away. They lie concealed during the winter,

and live in the interior of logs of wood. Some of them

are mother-wasps and some are workers, as with the tamer

kind
;
but it is by observation of the tame wasps that one

may learn the varied characteristics of the mothers and the

1
Verg. G. iv. 191 ; Theophr. de Sign. fr. vi. 46 ;

Plin. xi. lo; Arat.
Dios. 298 ;

Ael. i. n, v. 13, &c.
2
Varro, R. R. iii. 16. 29.

3 H. A. v. 19. 553
b 20.

4

o-ffrrJKfs, crabrones, Plin. xi. 24. v^t- and dvdpfjvr^ (cap. 42) are both

wasps, but in our ignorance of the species inhabiting Greece it is

impossible to identify the forms which Aristotle describes with manifest

veracity.
6 Crabronum silvestres in arborum cavernis degunt, Plin. /. c. These

are hornets, V. crabro, or a closely allied species. Cf. H.A. v. 23.

5S4
b

22, note.
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628a workers. For in the case of the tame wasps also there are

two kinds
;
one consists of leaders, who are called mothers,

and the other of workers. The leaders are far larger and

milder-tempered than the others. The workers do not live

over into a second year, but all die when winter comes on
;

5 and this can be proved, for at the commencement of winter

the workers become drowsy, and about the time of the

winter solstice they are never seen at all. The leaders, the

so-called mothers, are seen all through the winter, and live

in holes underground ;
for men when ploughing or digging

in winter have often come upon mother-wasps, but never

10 upon workers. The mode of reproduction of wasps is as

follows. At the approach of summer, when the leaders

have found a sheltered 1
spot, they take to moulding their

combs, and construct the so-called sphecons, little nests

containing four cells 2 or thereabouts, and in these are

produced working-wasps but not mothers. When these

15 are grown up, then they construct other larger combs upon
the first, and then again in like manner others

;
so that

by the close of autumn there are numerous large combs,
in which the leader, the so-called mother, engenders no

longer working-wasps but mothers. These develop high

up in the nest as large grubs, in cells that occur in groups
20 of four or rather more, pretty much in the same way as we

have seen the grubs of the king-bees to be produced in

their cells.
3 After the birth of the working-grubs in the

cells, the leaders do nothing and the workers have to

supply them with nourishment
;
and this is inferred from

1 For eiWoTroi/ read cuo-Kenf), a favourite word of Theophrastus, e. g.
H. P. iv. I. I T07TOVS flHTK. KCll fVT)\iovs}

Vent. 2^ TOTTOS TQ)V aVefJKOV V(TK-

7r/?r, &c.
2 olov rcTpaOvpovs. Whether this word be correct or not, the meaning

is certainly containing four cells (6vpi8cs) and not provided with four

doors (dupai) . Cf. 628a 2O cv Bvpiari (ruve^eVt rtrrapaiv, KT\.
3

I think that Schneider, and A. and W. who follow him, are right
in attributing this comparison to the cells of the king-bee rather
than to the original group of four cells that form the foundation
of the wasps nest. According to Schn.

Kijpia
non sunt crabronum,

sed apum ; igitur etiam rjyffjLoves apum intelliguntur, et comparatio fit

cellarum utriusque generis ducum . It is the case that queens, and
males also, are not developed until towards autumn, at which time

larger cells are constructed for the reception of the eggs which are

to produce them.
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the fact that the leaders [of the working-wasps]
l no longer

fly out at this time, but rest quietly indoors. Whether the 25

leaders of last year after engendering new leaders are killed

by the new brood, and whether this occurs invariably

or whether they can live for a longer time, has not been

ascertained by actual observation
;

neither can we speak
with certainty, as from observation, as to the age attained

by the mother-wasp or by the wild wasps, or as to any
other similar phenomenon. The mother-wasp is broad and 3

heavy, fatter and larger than the ordinary wasp, and from

its weight not very strong on the wing ;
these wasps cannot

fly far, and for this reason they always rest inside the nest,

building and managing its indoor arrangements. The

so-called mother-wasps are found in most of the nests
;

2
it

is a matter of doubt whether or no they are provided with 628b

stings ;
in all probability, like the king-bees, they have

stings, but never protrude them for offence. Of the ordinary

wasps some are destitute of stings, like the drone-bees,

and some are provided with them. Those unprovided
therewith are smaller and less spirited and never fight, while 5

the others are big and courageous ;
and these latter, by

some, are called males, and the stingless, females. 3 At the

approach of winter many of the wasps that have stings

appear to lose them
;
but we have never met an eyewitness

of this phenomenon. Wasps are more abundant in times

of drought and in wild localities. They live underground ;

4 10

their combs they mould out of chips and earth, each comb
from a single origin, like a kind of root. They feed on

certain flowers and fruits, but for the most part
5 on animal

food. Some of the tame wasps have been observed when

sexually united, but it was not determined whether both,

or neither, had stings, or whether one had a sting and the 15

other had not
;
wild wasps have been seen under similar

circumstances, when one was seen to have a sting but the

case of the other was left undetermined. The wasp-grub
1

rS&amp;gt;v epyarwv is apparently corrupt, and is deleted by A. and W.
2

Plin. /. c.
* The stingless wasps are the males

;
cf. 628 b 20.

4 Cf. y. rufa, germanica, &c.
5 Uittm. reads TTJV 5e nXcia-T^v (e^ova-iy). rr/ de TrXeurrfl would seem

the simplest reading.
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does not appear to come into existence by parturition, for

at the outset the grub is too big to be the offspring of

a wasp. If you take a wasp by the feet and let him buzz

20 with the vibration of his wings, wasps that have no stings

will fly towards it, and wasps that have stings will not
;

l

from which fact it is inferred by some that one set are

males and the other females. In holes in the ground in

winter-time wasps are found, some with stings, and some

without. Some build cells, small and few in number
;

25 others build many and large ones. The so-called mothers

are caught at the change of season, mostly on elm-trees,

while gathering a substance sticky and gumlike. A large

number of mother-wasps are found when in the previous

year wasps have been numerous and the weather rainy ;

they are captured in precipitous places, or in vertical clefts

3 in the ground, and they all appear to be furnished with

stings.

So much for the habits of wasps. 42
Anthrenae 2 do not subsist by culling from flowers as

bees do, but for the most part on animal food : for this

reason they hover about dung ;
for they chase the large

flies, and after catching them lop off their heads and fly

629
a
away with the rest of the carcases

; they are furthermore

fond of sweet fruits. Such is their food. They have also

kings or leaders 3 like bees and wasps ;
and their leaders

5 are larger in proportion to themselves than are wasp-kings

to wasps or bee-kings to bees. The anthrena-king, like

the wasp-king, lives indoors. Anthrenae build their nests

1
Antig. Mirab. Ivii.

2
Vespae, Plin. xi. 24. The avOp^vm here described are different from

those of//. A. v. 20. The present species is strongly suggestive of

Benibex rostrata, a large wasp of southern Europe, which bites off the

heads of large gadflies, carries their bodies home hugged to its breast,

and burrows rapidly in sandy soil. Bembex, however, is solitary :

accordingly, the Aristotelian account of the colony and nest must either

be based on investigation of an unknown species or may have become
inaccurate through confusing the large underground nest of Vespa

rufa or some similar common species with that of Bembex itself.

3
Tjyfuovfs. Plin. /. c.

( Nee crabronum autem nee vesparum generi

reges aut examina
,
on which Cuvier remarks Non monarchica civitas

vesparum ; plures simul mares, plures feminae .
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underground, scraping out the soil like ants
;

for neither

anthrenae nor wasps go off in swarms as bees do, but

successive layers of young anthrenae keep to the same 10

habitat, and go on enlarging their nest by scraping out

more and more of soil. The nest accordingly attains a

great size
;

in fact, from a particularly prosperous nest have

been removed three and even four baskets full of combs.

They do not, like bees, store up food, but pass the winter

in a torpid condition
;
the greater part of them die in the 15

winter, but it is uncertain whether that can be said of them

all. In the hives of bees several kings are found and they
lead off detachments in swarms, but in the anthrena s nest

only one king is found. When individual anthrenae have

strayed from their nest, they cluster on a tree and construct

combs,
1 as may be often seen above-ground, and in this 20

nest they produce a king ;
when the king is full-grown,

2 he

leads them away and settles them along with himself in a

hive or nest. With regard to their sexual unions,
3 and the

method of their reproduction, nothing is known from actual

observation. Among bees both the drones and the kings
are stingless, and so are certain wasps, as has been said

; 25

but anthrenae appear to be all furnished with stings :

though, by the way, it would well be worth while to carry

out investigation as to whether the anthrena-king has a

sting or not.

43 Humble-bees 4
produce their young under a stone, right

on the ground, in a couple of cells or little more
;
in these

cells is found an attempt at honey, of a poor description. 30

The tenthredon 5
is like the anthrena, but speckled, and

about as broad as a bee. Being epicures as to their food,

they fly, one at a time, into kitchens and on to slices of

1 This would seem to refer to a different species.
2
Guil. iste autem cum creverit, egrediens abducit accipiens ,

whence
Schn. would restore tirav avfydfj, eeX0o&amp;gt;v dndyfi Aa/3o&amp;gt;j/. fe\0y and
avr)(rr) both look like corruptions of avfyBfj, and tirav avt-rjdfj, andyd
would seem to be the simplest reading.

8 de Gen. iii. 10. 761* 2.
4 H. A. v. 23. 554

b 22.
5 A species of wasp, unidentified

; probably one of the species

already alluded to under
er(/&amp;gt;^.

Sundevall considers the passage to be
an interpolation.
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fish and the like dainties. The tenthredon brings forth,

like the wasp,, underground, and is very prolific ;
its nest

62g
b

is much bigger and longer than that of the wasp. So

much for the methods of working and the habits of life

of the bee, the wasp, and all the other similar insects.

5 As regards the disposition or temper of animals, as has 44
been previously observed,

1 one may detect great differences

in respect to courage and timidity, as also, even among
wild animals, in regard to tameness and wildness. The

lion, while he is eating,
2

is most ferocious
;
but when he is

not hungry and has had a good meal, he is quite gentle.

10 He is totally devoid of suspicion or nervous fear, is fond

of romping with animals that have been reared along with

him and to whom he is accustomed, and manifests great

affection towards them. In the chase,
3 as long as he is in

view, he makes no attempt to run and shows no fear, but

even if he be compelled by the multitude of the hunters to

retreat, he withdraws deliberately, step by step, every now

15 and then 4
turning his head to regard his pursuers. If,

however, he reach wooded cover, then he runs at full speed,

until he comes to open ground, when he resumes his

leisurely retreat. When, in the open, he is forced by the

number of the hunters to run while in full view, he does

run at the top of his speed, but without leaping and

bounding. This running of his is evenly and continuously

kept up like the running of a dog ;
but when he is in

20 pursuit of his prey and is close behind, he makes a sudden

pounce upon it. The two statements made regarding him

are quite true ; the one that he is especially afraid of fire,

as Homer pictures him in the line and glowing torches,

1 //. A. viii. i. 588* 14, ix. 3. 6iob 20.
2 Ael. iv. 34 \IHMTTWV p.tv ovv 6 X. firv^eiv ^aXexroy eVrt, Kopeadfls $f

Trpaoraros. Hence Schn. would read here 6 X. eVrv^eu p.*v xnXeTramiTo?
earn 7Tiv)V, /rJe/SpcoKws- 5e TrpqoTdTOS ;

Piccolos reads 6 X. di/ri/SoXfJo-at fiev

XaXeTTooTaros eori vrjoris. Cf. Plin. viii. 19.
3 Schn. suggests that A. is thinking of //. xi. 545 (within a few lines

of the passage immediately to be quoted) rpeWe de rrmrTrjvas e&amp;lt;/&amp;gt; 6/uXov,

Brjpl f oiKo)?, | fVrpOTraXifo/Mei/oy, o\iyov yovv yovvos a/uei/Scov.
4 Kara ftpaxv is somewhat doubtful. In Ael. I.e. vrro^pv^v is Gesner s

reading, adopted by Schn., for VTTO
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which, though fierce, he dreads/
1 and the other, that he

keeps a steady eye upon the hunter who hits him, and

flings himself upon him. If a hunter hit him, without 25

hurting him,
2 then if with a bound he gets hold of him,

he will do him no harm, not even with his claws, but after

shaking him and giving him a fright will let him go again.

They invade the cattle-folds
3 and attack human beings

when they are grown old and so by reason of old age and

the diseased condition of their teeth are unable to pursue
their wonted prey.

4
They live to a good old age. The 3

lion who was captured when lame, had a number of his

teeth broken
;
which fact was regarded by some as a proof

of the longevity of lions, as he could hardly have been

reduced to this condition except at an advanced age.
5

There are two species of lions,
6 the plump, curly-maned,

and the long-bodied, straight-maned ;

7 the latter kind is

courageous, and the former comparatively timid
;
some

times they run away with their tail between their legs, like 63O
a

a dog. A lion was once seen to be on the point of attacking

a boar, but to run away when the boar stiffened his bristles

in defence. It is susceptible of hurt from a wound in the

flank, but on any other part of its frame Will endure any
number of blows, and its head is especially hard. When
ever it inflicts a wound, either by its teeth or its claws, there 5

1
//. xi. 553, xvii. 663.

2
Or, annoy him without actually hitting him, according as we

place the comma before fu? (with Scaliger, and Dittm.), or after it

(with Schn., Bekk., Pice., A. and W.).
3 The current reading, ras irfafts, is almost certainly wrong, and

enavXets almost certainly right. Cf. loc. citt., and Schneider in loc.
4

Polyb. v. 35. 13 ;
Ael. iv. 34; Plin. viii. 18.

5 Plin. /. c. Vitam iis longam docet argumento, quod plerique den-
tibus defecti reperiantur . Where Pint. Ex his Aristotelis verbis censet

hie scribendum non plerique sed plerisque, non defecti sed defractis .

6 Cf. Plin. and Ael., loc. citt. A more complex classification, ob

viously fabulous, in Opp. Cyn. iii. 20-47. Commentators have for the

most part acknowledged inability to make the above statements accord
with known facts. A. and W. suggest the maneless lion of Gujerat
as a partial solution

;
but according to Oppian it is the Libyan lion

that is the less hairy, ovicen \axvfan, 6\iyr) 8 fnidedpofjLe xa ^Tr
lt while

that of Mesopotamia has the shaggiest mane. Cf. Noack, Zool. An-
zeiger, 1908, pp. 403-6. I fancy that Assyrian and other sculptures,
more than actual observation, have affected all the descriptions.

7 Several MSS. have
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flows from the wounded parts suppurating matter, quite

yellow, and not to be stanched by bandage or sponge ;

the treatment for such a wound is the same as that for the

bite of a dog.

The thos, or civet, is fond of man s company j

1
it does him

10 no harm and is not much afraid of him, but it is an enemy
to the dog and the lion, and consequently is not found in

the same habitat with them. The little ones are the best.

Some say that there are two species of the animal, and some

say, three
;
there are probably not more than three, but, as

is the case with certain of the fishes, birds, and quadrupeds,

15 this animal changes in appearance with the change of

season. His colour in winter is not the same as it is in

summer;
2 in summer the animal is smooth-haired, in winter

he is clothed in fur.

The bison is found in Paeonia on Mount Messapium, 45
which separates Paeonia from Maedica

;
and the Paeonians

20 call it the monapos? It is the size of a bull, but stouter in

build, and not long in the body ;
its skin, stretched tight

on a frame, would give sitting room for seven people. In

general it resembles the ox in appearance, except that it

has a mane that reaches down to the point of the shoulder,

as that of the horse reaches down to its withers
;
but the

25 hair in its mane is softer than the hair in the horse s mane,
and clings more closely. The colour of the hair is brown-

yellow ;
the mane reaches down to the eyes, and is deep

and thick. The colour of the body
4

is half red, half ashen-

grey, like 5 that of the so-called chestnut horse, but rougher.

It has an undercoat of woolly hair. The animal is not

30 found either very black or very red. It has the bellow

of a bull. Its horns are crooked, turned inwards towards

each other and useless for purposes of self-defence
; they

are a span broad, or a little more, and in volume each horn

1 Ael. i. 7. Cf. notes, ii. 17. 5O7
b

17, vi. 35. 580** 27.
2 Ael. xii. 28.

3
/uovo)^, Ael. viii. 3 ; ^ortoTos, s. HOWTTOS, Antig. Mirab. (58) 53 ;

f36\iv6ov s. poi/cmos, de Mirab. I. 830* 5 ; bonasus, Plin. viii. 1 6.
4 Schneider would translate of the mane

, transferring TOV rpix^^aros
from the preceding sentence

;
so also Dittm.

6 MSS. have ov* olov. A. and W. and Dittm., following Gesner and
the early translators, omit ot^.
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would hold about three pints of liquid ;
the black colour of

the horn is beautiful and bright. The tuft of hair on the

forehead reaches down to the eyes, so that the animal sees l
63O

b

objects on either flank better than objects right in front.

It has no upper teeth, as is the case also with kine and all

other horned animals. Its legs are hairy ;
it is cloven-

footed, and the tail, which resembles that of the ox, seems

not big enough for the size of its body. It tosses up dust 5

and scoops out the ground with its hooves, like the bull.

Its skin is impervious to blows. Owing to the savour of

its flesh it is sought for in the chase. When it is wounded

it runs away, and stops only when thoroughly exhausted.

It defends itself against an assailant by kicking and pro

jecting its excrement to a distance of eight yards ;
this

device it can easily adopt over and over again, and the 10

excrement is so pungent that the hair of hunting-dogs is

burnt off by it. It is only when the animal is disturbed or

alarmed that the dung has this property ;
when the animal

is undisturbed it has no blistering effect. So much for the

shape and habits of the animal. When the season comes

for parturition the mothers give birth to their young in

troops upon the mountains. Before dropping their young 15

they scatter their dung in all directions, making a kind

of circular rampart around them
;

for the animal has

the faculty of ejecting excrement in most extraordinary

quantities.

46 Of all wild animals the most easily tamed and the

gentlest is the elephant. It can be taught a number of

tricks, the drift and meaning of which it understands
; as,

for instance, it can be taught to kneel in presence of the 20

king.
2

It is very sensitive, and possessed of an intelligence

superior to that of other animals. When the male has had

sexual union with the female, and the female has conceived,

the male has no further intercourse with her. 3

,
MSS. All recent editors, except A. and W., napopav.

2 Hecat. Miles, ap. Ael. xiii. 22.
3

Cf. H. A. v. 14. 546
b 10. Beckmann has pointed out that this clause

is transferred by Antig. (/. c.) to the description
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Some say that the elephant lives for two hundred years ;

others, for one hundred and twenty ;* that the female lives

nearly as long as the male
;
that they reach their prime

25 about the age of sixty, and that they are sensitive to incle

ment weather and frost. The elephant is found by the banks

of rivers, but he is not a river animal
;
he can make his

way through water, as long as the tip of his trunk can be

above the surface, for he blows with his trunk and breathes

through it.
2 The animal is a poor swimmer owing to the

30 heavy weight of his body.

The male camel declines intercourse with its mother
; 47

if his keeper tries compulsion, he evinces disinclination.

On one occasion, when intercourse was being declined by
the young male, the keeper covered over the mother and

put the young male to her
; but, when after the intercourse 3

the wrapping had been removed, though the operation was

completed and could not be revoked, still by and by he bit

63i
a
his keeper to death.4 A story goes

5 that the king of

Scythia had a highly-bred mare, and that all her foals

were splendid ;
that wishing to mate the best of the young

males with the mother,
6 he had him brought to the stall

for the purpose ;
that the young horse declined

; that, after

the mother s head had been concealed in a wrapper he,

in ignorance, had intercourse ;
and that, when immediately

5 afterwards the wrapper was removed and the head of the

mare was rendered visible, the young horse ran away and

hurled himself down a precipice.

Among the sea-fishes many stories are told about the 48

dolphin, indicative of his gentle and kindly nature, and of

1
Plin.viii. lo Vivere ducentis annis, et quosdam trecentis : whence

we might suspect that ol 6 eKarbv (&quot;KOO-I should be ot dc KOL rpiaKoa-id.

See also Ael. iv. 31, ix. 58, xvii. 7.
2 H. A. ii. I. 497

b 28
;
P. A. ii. 16. 659* 31 ; Plin. viii. lo, 12

;
Ael.

iv. 24, vii. 15.
8 Read 6xevcrai&amp;gt;Tos.

Pice, and Dittm. O\(VOVTOS.
4 Ael. iii. 47 ;

Ps. Arist. Mirab. 2. 83o
b

5.
5 Ael. iv. 7 ; Antig. Mirab. 59 ;

Plin. viii. (42) 64 ;
Solin. 45 ; Varro,

R. R. ii. 7, 9 ;
Hierocles in Hippiatr.^ p. 173.

6 Read TOVTO&amp;gt;V . . . /SovAo/zeyoj/ yevvrjo-ai KCU
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manifestations of passionate attachment to boys,
1
in and

about Tarentum, Caria, and other places. The story goes
2 10

that, after a dolphin had been caught and wounded off the

coast of Caria, a shoal of dolphins came into the harbour

and stopped there until the fisherman let his captive go
free

; whereupon the shoal departed.
3 A shoal of young

dolphins is always, by way of protection, followed by a 15

large one. On one occasion a shoal of dolphins, large and

small, was seen, and two dolphins at a little distance 4

appeared swimming in underneath a little dead dolphin
when it was sinking, and supporting it on their backs,

trying out of compassion to prevent its being devoured by
some predaceous fish. Incredible stories are told regarding 20

the rapidity of movement of this creature. It appears to

be the fleetest of all animals, marine and terrestrial, and it

can leap over the masts of large vessels. 5 This speed is

chiefly manifested when they are pursuing a fish for food
;

then, if the fish endeavours to escape, they pursue him in 25

their ravenous hunger down to deep waters
; but, when the

necessary return swim is getting too long, they hold in

their breath, as though calculating the length of it, and

then draw themselves together
6 for an effort and shoot up

like arrows, trying to make the long ascent rapidly in

order to breathe, and in the effort they spring right over

a ship s masts if a ship be in the vicinity. This same 3

phenomenon is observed in divers, when they have plunged
into deep water

;
that is, they pull themselves together and

rise with a speed proportional to their strength. Dolphins 63i
b

live together in pairs, male and female. It is not known
for what reason they run themselves aground on dry land

;

at all events, it is said that they do so at times, and for no

obvious reason.

J
Cf. Plin. ix. 8

;
Plin. (alt.) Ep. ix. 33 ;

Solin. 12, &c.
2

Plin. ix. 10
;
Ael. v. 6, xi. 12, xii. 6

; Antig. Mirab. 60, c.
3

Plin., loc. ctt., begins the same story with Capto a rege Cariae

alligatoque in portu ; Schn. adds ( Vides Plinium ridicule errore regem
nominare ubi Philosophus 6 dXteik, quasi 6 /Sao-iXeus scriptum legisset .

4 Read rives 8vo ov 7TO\v.
6

Plin. ix. 7; Ael. xii. 12.
6

&amp;lt;TvaTp(\l/avTfS ecuTous : Ael. /. C, crvoTeii avTfS TO



63i
b HISTORIA ANIMALIUM

5 Just as with all animals a change of action follows a 49
change of circumstance, so also a change of character

follows a change of action, and often some portions of the

physical frame undergo a change, as occurs in the case of

birds. Hens, for instance, when they have beaten the cock

in a fight, will crow like the cock and endeavour to tread

10 him
;
the crest rises up on their head and the tail-feathers

on the rump, so that it becomes difficult to recognize

that they are hens
;

in some cases there is a growth of

small spurs.
1 On the death of a hen a cock has been seen

to undertake the maternal duties, leading the chickens

15 about and providing them with food, and so intent upon
these duties as to cease crowing and indulging his sexual

propensities. Some cock-birds are congenitally so feminine

that they will submit patiently to other males who attempt
to tread them.

Some animals change their form and character, not only 50
20 at certain ages and at certain seasons, but in consequence

of being castrated
;
and all animals possessed of testicles

may be submitted to this operation. Birds have their

testicles inside, and oviparous quadrupeds close to the

loins
; and of viviparous animals that walk some have them

inside, and most have them outside, but all have them at

2 5 the lower end of the belly. Birds are castrated at the

rump at the part where the two sexes unite in copulation.

If you burn this twice or thrice with hot irons, then, if the

bird be full-grown, his crest grows sallow, he ceases to

crow, and foregoes sexual passion ;
but if you cauterize the

bird when young, none of these male attributes or pro-

30 pensities will come to him as he grows up. The case is

the same with men : if you mutilate them in boyhood, the

1 The hen that assumed the voice and plumage of the male was
often referred to as an omen or portent, e. g. Terent. Phorm. iv. 4. 30
gallina cecinit

;
Liv. xli. 6 l

gallinam in gallum, gallum in gallinam
versum : see also Ael. v. 5. For an account of such superstitions
cf. Hopf, 7*hierorakel, pp. 164, 165 ;

and for physiological discussion cf.

John Hunter, Of the Appearance of the Change of Sex in Lady
Tynte s Peahen, Phil. Trans. Ixx, p. 534 ; G. St. Hilaire, Femelles

dufaisan a plumage des males, Paris, 1826; Yarrell, On the Change
of Plumage of some Hen Pheasants, London, 1827, &c.
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later-growing hair never comes, and the voice never changes
but remains high-pitched ;

if they be mutilated in early 632

manhood, the late growths of hair quit them except the

growth on the groin, and that diminishes but does not

entirely depart. The congenital growths of hair never fall

out, for a eunuch never grows bald. In the case of all

castrated or mutilated male quadrupeds the voice changes 5

to the feminine voice. All other quadrupeds when castrated,

unless the operation be performed when they are young,

invariably die
;
but in the case of boars, and in their case

only, the age at which the operation is performed produces
no difference. All animals, if operated on when they are

young, become bigger and better looking than their un-

mutilated fellows
;

if they be mutilated when full-grown,

they do not take on any increase of size. If stags be 10

mutilated when, by reason of their age, they have as yet

no horns, they never grow horns at all
;

if they be mutilated

when they have horns, the horns remain unchanged in size,

and the animal does not lose them. Calves are mutilated

when a year old
; otherwise, they turn out uglier and

smaller. Steers are mutilated in the following way: they 15

turn the animal over on its back, cut a little off the

scrotum l at the lower end, and squeeze out the testicles,

then push back the roots of them as far as they can,

and stop up the incision with hair to give an outlet to

suppurating matter
;

if inflammation ensues, they cauterize

the scrotum and put on a plaster. If a full-grown bull be 20

mutilated, he can still to all appearance unite sexually
2

with the cow. The ovaries of sows are excised with the

view of quenching in them sexual appetites and of stimu

lating growth in size and fatness. The sow has first to be

kept two days without food, and, after being hung up by
the hind legs, it is operated on

; they cut the lower belly,

about the place where the boars have their testicles, for it

is there that the ovary grows, adhering to the two divisions 25

(or horns) of the womb
; they cut off a little piece and stitch

up the incision. Female camels are mutilated when they

1 Dittm. reads anoTf/j.voi/TS (TI) rrjs otrxeas.
- Read

&amp;lt;ruyyivovrai. Cf. H, A. iii. i. 5io
b
3 ; G. A. i. 4. ;i7

b
13.

G g 2



632
a HISTORIA ANIMALIUM

are wanted for war purposes, and are mutilated to prevent

their being got with young. Some of the inhabitants of

Upper Asia have as many as three thousand camels : when

they run,
1
they run, in consequence of the length of their

30 stride, much quicker than the horses of Nisaea. 2 As a

general rule, mutilated animals grow to a greater length

than the unmutilated.

All animals that ruminate derive profit and pleasure

from the process of rumination, as they do from the process

of eating. It is the animals that lack the upper teeth that

ruminate, such as kine, sheep, and goats. In the case of

wild animals no observation has been possible ;
save in the

case of animals that are occasionally domesticated, such as

the stag, and it, we know, chews the cud. All animals

that ruminate generally do so when lying down on the

5 ground. They carry on the process to the greatest extent

in winter, and stall-fed ruminants carry it on for about

seven months in the year ;
beasts that go in herds, as they

get their food out of doors, ruminate to a lesser degree and

over a lesser period. Some, also, of the animals that have

teeth in both jaws ruminate
; as, for instance, the Pontic

10 mice,
3 and the fish which from the habit is by some called

the Ruminant
, [as well as other fish].

4

Long-limbed animals have loose faeces, and broad-

chested animals vomit with comparative facility, and these

remarks are, in a general way, applicable to quadrupeds,

birds, and men.

A considerable number of birds change according to 4913

15 season the colour of their plumage and their note
; as, for

instance, the owsel becomes yellow instead of black, and

its note gets altered, for in summer it has a musical note

and in winter a discordant chatter.5 The thrush also

changes its colour
;
about the throat it is marked in winter

1
cat/ 0eWi is doubtless corrupt. A. and W. cj. aK/zaa&amp;gt;cn, Pice, a

a)(ri, Dittm. tfeAcocri or Kevruxj-i SC. oi Ka/AqAmu.
2 In Khorassan. Cf. Herod, vii. 40; Arrian, Exp. Alex. vii. 13, &c.
8 Plin. viii. 82, x. 73.
4 Scarus cretensis, cf. PI. A. viii. 2. 58 i

b
23. a\Xoi l^Gvcs is corrupt ;

Dittm. cj. KO.\ 6 i\6vs, ov KOI. 5 Plin, x. 42 ;
Ael. 12. 28.
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with speckles like a starling, in summer distinctly spotted :

however, it never alters its note. The nightingale, when 20

the hills are taking on verdure, sings continually for fifteen

days and fifteen nights ;
afterwards it sings, but not con

tinuously.
1 As summer advances it has a different song,

not so varied as before, nor so deep, nor so intricately

modulated, but simple ;
it also changes its colour, and in 25

Italy about this season it goes by a different name. It

goes into hiding, and is consequently visible only for a

brief period.
2

The erithacus (or redbreast) and the so-called redstart

change into one another
;

3 the former is a winter bird, the

latter a summer one, and the difference between them is

practically limited to the coloration of their plumage. 30

In the same way with the beccafico and the blackcap ;

these change into one another. 4 The beccafico appears
about autumn, and the blackcap as soon as autumn has

ended. These birds, also, differ from one another only in 633
a

colour and note
;
that these birds, two in name, are one in

reality is proved by the fact that at the period when the

change is in progress each one has been seen with the change
as yet incomplete.

5 It is not so very strange that in these

cases there is a change in note and in plumage, for even the 5

ring-dove ceases to coo in winter, and recommences cooing
when spring comes in

;
in winter, however, when fine

weather has succeeded to very stormy weather, this bird

has been known to give its cooing note, to the astonish

ment of such as were acquainted with its usual winter

silence. As a general rule, birds sing most loudly and 10

most diversely in the pairing season. The cuckoo changes
its colour, and its note is not clearly heard for a short time

previous to its departure. It departs about the rising of

the Dog-star, and it reappears from springtime to the

rising of the Dog-star. At the rise of this star the bird

called by some oenanthe disappears, and reappears when 15

J
Plin. x. 43.

2 H. A. v. 9. 542
b
27.

3
Cf, Plin. x. 44 ; Geopon. xv. i. 22.

4 Alex. Mynd. ap. Athen. ii. p. 65.
5 Read /ufra/Se/SAfKOTci and 6Wo.
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it is setting :

l thus keeping clear at one time of extreme

cold, and at another time of extreme heat. The hoopoe
also changes its colour and appearance,

2 as Aeschylus has

represented in the following lines 3
:

The Hoopoe, witness to his own distress,

Is clad by Zeus in variable dress :

20 Now a gay mountain-bird, with knightly crest,

Now in the white hawk s silver plumage drest
;

For, timely changing, on the hawk s white wing
He greets the apparition of the Spring.
Thus twofold form and colour are conferred,
In youth and age, upon the selfsame bird.

The spangled raiment marks his youthful days,
25 The argent his maturity displays ;

And when the fields are yellow with ripe corn

Again his particoloured plumes are worn.
But evermore, in sullen discontent,
He seeks the lonely hills, in self-sought banishment.

Of birds, some take a dust-bath by rolling in dust, some

take a water-bath, and some take neither the one bath nor

the other.4 Birds that do not fly but keep on the ground
633

b
take the dust-bath, as for instance the hen, the partridge,

the francolin, the crested lark, the pheasant ;
some of the

straight-taloned birds, and such as live on the banks of a

river, in marshes, or by the sea, take a water-bath
;
some

birds take both the dust-bath and the water-bath, as for

instance the pigeon and the sparrow ;
of the crooked-taloned

5 birds the greater part take neither the one bath nor the other.

So much for the ways of the above-mentioned, but some

birds have a peculiar habit of making a noise at their hinder

quarters, as, for instance, the turtle-dove;
5 and they make

a violent movement of their tails at the same time that

they produce this peculiar sound.

1 Plin. x. 45, xviii. 69.
2

Plin. x. 44.
3
Nauck, fr. 297. For various readings see Schneider and the

Aeschylean commentators. The punning line, TOLTOV 5 errtmrrjv enona
rS&amp;gt;v avrov KaKcoy, is of obscure and uncertain meaning. The myth as a

whole is subtle, complicated, and doubtless of greater antiquity. On
the zoological side, it is based on the similarity of note in the hoopoe
and cuckoo, and on the hawk-like appearance of the latter bird.

4 Athen. ix. p. 387.
5 Hence Prov. rpvyovos XnXtVrepos, Suid. Cf. also Menander and

others, ap. Ael. xii. 10, &c.
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Abdomen 493

a
19.

Abomasum 5o7
b

9.

Abraxas 55 i
b 6 note.

Acalephae, or sea anemones, or

sea-nettles 487
a

26,
b

13, 588
b

20, 59o
a

27 ; description 53 i
a

32-
b 16.

Acanthias 56s
a
29,

b
27, 62i b

17.

Acanthis, or linnet, diet of 592
b
30 ;

habits of 6i6 h
31 ;

hostilities of

6ioa
4-

Acanthomys 58 i
a
33 note.

Accident, or property 486
b

5.

Acetabulum 493
a
24.

Achaeine stag 5o6
a
23, 6n b 18.

Acharnas, diet of 59i
b

I
;
seasons

of 6o2a 12.

Achelous 535
b

18, 579
b

7, 6o6
b

1 5.

Achetes, or chirper $32
b

17, 556
a

21.

Achilles, sponge of 548
b

I, 20.

Acorns 6o3
b

31, 615 22.

Acorn-shell, see Barnacle.

Acquired characters, inheritance

of 585
b

29.
Acridium peregrinum 555

b
17

note.

Acris, see Grasshopper.
Adder, see Viper.
Adrian hens 558

b 16.

Adriatic 598
b 16.

Aegean Sea 598
a 26.

Aegithus, habits of 6o9
a
31, 6lo

a
7,

6i6b 10.

Aegocephalus, crop of 5O9
a 2

;

gall of 5o6
b

23 ;
no spleen in

5o6
;l

17.

Aegolius owl 592
b

1 1
; eggs of

563
a

31 ;
habits of 6o9

a
27,

6i6b 25.

Aeschylus 633
a

19.

Aethyia, or Diver 487
a

23, 593
b

17 ; eggs of 542
b

19.

Aetos, or Eagle-ray 54o
b 18.

After-pig, or scut 573
b

6, 577
b 28.

Alcibiades 578
b
29.

Alcmaeon of Croton 492
a

14, 58 i
a

16.

Alcman 557* 2.

Alimentary system 488
b

30, &c.

Allantoic artery 56 i
b
7 note

;
fluid

562* 10 note
;
vein 56i

b
7 note.

Almond-tree 627
b i8.

Alopecias vulpes 566
a
32 note.

Alopeconnesus 598
a 22.

Alosa I ulgaris 62i b 15 note.

Alvearius 553
a
32 note.

Ambidextrous 497
b

32.
Amble 498

b
9.

Amia, see Bonito.

Amisus 554
b

15.

Amphibious 566
b
27, 58g

a 21.

Analogy 486
b

20, 5i6
b

29.

Anatomy, Treatise on 497
a

32,

509
b

23, 56s
a

13.

Anaxagoras 486
a
7 note.

Anchovy $69
b 28.

Anemone, Sea-, see Acalephae.
Angel-fish, or Rhina, breeding of

54o
b

11, 543
a

14,
b

9, 566
a
20;

habits of 62ob 30, 622a
13 ; hy

brid 566* 27 ; young of 565
b

25.

Animals, parts of 486* 5 ;
diverse

position of parts in 486
b

25 ;

dwellings of 488
a
20, &c.

;
do

mesticated 488
a
30, &c.

Ankle 494
a

10, 5i6
b

I.

Annelid worms 5o5
b 12 note.

Anomalous organisms 532
b 18.

Ant $83
b

19, 6i4
b 12

; breeding of

55 5
a
19 ;

destruction of 534
b 22

;

eaten by bears 594
b
9; habits

of 488
a

10, 21, 542
b
30, 622b 20,

623
b
13 ;

horseman 6o6a 5.

Antanclria $!9
a

1 6.

Antelope, blood of 5i5
b

34.
Anthias 6iob 5, 62O

b
33 ; spawning

of 57o
b

19.

Anthrene 55 i
a

30, 553
b

9, 622b

2i,623
b

10, 624
b
25,625

a
2; de

scription of 554
b

22-555
a

12,

628b 32-629
a 28.

Anthus 592
b

25, 6o9
b

14, 6ioa 6,

6i$
a
27.

Antilochus $!3
b 26.
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Antlers 517* 24, 6ii a
34.

Aorta 495
b

7, 510^ 15, 5i3
b

5, 20,

5i4
a
24, &c.

Ape 502
a

17,
b
24.

Apis ligustica and mellifica 624
b

22 note.

Aplysia 549*4.
Apollonia, Diogenes of 5ii

b
30.

Aporrhais 53o
a
17 note.

Apus, or Cypselus, or Swift, de

scription of 487
b
25, 29 ; nesting

of 6i8a
3i-

b 2.

Aquatic and terrestrial animals

&c.
Arabia 6o6b 6

;
camels in 498

b
8,

499
a

i5&amp;gt; 546
b 2.

Arachotae 499* 4.

Arcadia 6i7
a

14.

Arcturus 549
b n, 569

b
4, 598* 18,

599
b

ii, 6i7
a
3i-

Arctus, see Bear-crab.

Argeia 602* 8.

Arginussa 578
b

29.

Argonaut, or nautilus 53i
a

35
note

;
habits of 525

a
20-29,

622b 5.

Aristotle s lantern 53 i
a
35 note.

Arms 49i
a
29, 493

b
24, 497

b 18.

Arsenic 6o4
b

27.

Artery, see Blood-vessels.

Arum 6oob 12, 6n b
35.

Arvicola giintheri 58o
b 20 note.

Ascalaphus, caeca of 5O9
a 22.

Ascarids, or blood-worms 55 i
b

27-5 52
a

15 ;
intestinal worms

so called 55 i
a 10.

Ascidians, or Tethya 528
a

20,

547
b
21, 588

b 2o
; description of

53i
a
9-31.

Asia Minor 569* 20, 578 29;
leopard in 6o6b 16, 18.

Asp 6o7
a
22, 6i2a 16.

Aspen 595
a

i.

Ass 49i
a

2, 502
a

13 ; age of ma
turity in 545

b 20
;
blood of 52 i

a

5 ;
diet of 595

b
23 ;

diseases of

6o5
a

16-22; in Epirus, &c.,

522
b

20, 6o6b 4 ;
hostilities of

6o9
a
3l-

b
5, 29, 6ioa 4; gall

bladder absent in 5O5
a
23 ;

milk
of S2i

b
33; pairing of 575

b 3,
577

a
3 1 S I

tail of 499
b
17 ;

teeth

of 5oi
b

3.

Associate animals 6o8b 30.

Assyritis 5i9
a

15.

Astacus, see Lobster.

Asterias, a hawk 62oa 18
;
a kind

of heron, or bittern, 6o9
b 22

;

fable of 6i7
a

5.

Astragalus 499
b 20

;
see also

Huckle-bone.
Athene noctua 6i7

b
31 note.

Athens 559** 13, 569* n, 27, 577^
31, 6i8b 15.

Atherina liipsetits 57O
b
14 note.

Atherine 6iob 6; spawning of

57o
b

16, 57i
a 6.

Athos, Mount 549
b

17, 6o7
a 12,

6i4
a
7 note.

Attelabus, or locust 55o
b

32 ;

breeding of 556* 9~
b I.

Aulopias, spawning of 57o
b 20.

Auxids 57i
a 18.

Auxis vulgaris 543
b

14 note.

Baboon 5O2
a

18, 5o3
a

19.
Back 493

b n; hairier than belly

498
b 20.

Bactrian camel 498
b

8, 499
a

14.

Balagrus, a fish of neuter sex 538
a

IS-

Baldness 5i8
a

27, 632
a

3.

Baleros, spawning of 568
b

28,

602b 26.

Barley-surfeit, in horses 6o4
b

7.

Barnacle 547
b 22

;
senses of

535&quot;

25.

Basse, or Labrax, capture of 537
:i

28; diet of 59i
a n, 59i

b 18
;

ear of 534
a
9 ;

fins of 489
b 26 ;

senses of 6o7
b 26

; spawning
of 543

a
3&amp;gt;

b
4, ii, 567

a
i9 57o

b

21
;
stone in head of 60 i

b
30 ;

see also 6lob 10, 16.

Bastard animals 6o7
a

i.

Bat, feet of 587
b

23 ;
nocturnal

habits of 488
a
25 ; wings of

490&quot;

8; womb of 5ii
a

31 ;
see also

Flying Fox.

Batis, a bird so called 592
b

17;
see also Ray.

Batrachus, see Fishing-frog.

Beak, of birds 486
b

10, 5O4
a 20.

5i7
a

9, &c.
Beans 522

b
34, 56i

a
30, 595*&quot; 8,

627
b

17.

Bear, breasts of 5oo
a
23 ;

diet of

594
b
5~l6; drinking of 595

a 10 ;

foot of 498
a

34, 499
a
29 ;

hair

of 498
b

27 ; habits, breeding,

hibernation, c. 539
b

33, 579
a

18-30, 58o
a
7,6oo

a
3i-

b
i3,6ii

1)

32-6 1 2a
, i; stomach of 507

b
20;
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teeth of 507
b 16

; temper of

57i
b
27, 6o8a 32.

Bear-crab, or Arctus 549
b

23.

Beard, of hippelaphus 499
a

I
;

in

women 5i8
a
34.

Beaver 594
b
32

-
595* 7 ;

feet of

487
a 22.

Becca-fico 592
b

22, 632
b

32.

Bee, diet of 488
a

16, 596
b 16

;

diseases of 6o5
b

9, 622
b 16

;
feet

of 489
b 22

; generation of 55i
a

29, 553
a
i7-554b

21, 6oi a
6;

hibernation of 599* 24; hum of

535
b

6, 10
;
senses of 534

b
19,

535
a
2; sleep of 537

b
8; sting

of 532
a 16

; species and habits

of 553
b

9, 623
b 7-62;b 22;

wings of 49o
a

7, 5i9
a

27, 532
a

24; see also 48^ 32,
b
i9, 488*

9, 21, 489
a
32, 523

b
19, 53^22,

532
a

24, 554
b

27, 30, 555
a

5,

596
b

1 6, 6oi a
6, 622b 21.

Bee-bread 623
b

23.

Bee-eater, filial love of 6l5
b
25 ;

hostile to bees 626a 9 ;
nest of

559
a

4-

Bee-keeper 554
a

2, 623
b

19, 31.
Bees-wax 553

b 28.

Beetle, see Cantharus, Carabus,
Scarabaeus.

Belone, or Needle-fish, (i) the

of 567*23, 57i
a

3-5; (2) pro
bably the Garfish (Belone &amp;lt;?^.r)

5o6
b

10, 543
b n, 6iob 9, 6i6a

32.
Bembex rostrata 628b 32 note.

Bichat 486a 7 note.

Bile 5ii
b

10, &c.

Biped 489
a

32, 490* 10, 498
a

29,
&c.

Birds, breeding of 558
b lo

;
colour

of5i9
a
i; diet of 592

a 28
; eggs

of 558
b 10

; gall of so6
b 20;

genus and definition of 49o
:l

i2-b 8, 505* 29 ;
hibernation of

6ooa 10
;
limbs of 498

a
29 ;

see

also 486
a
23, 487

b
19, 5O3

b
29,

&c.
Bison 498

b
31, 5c6

b
31 ;

habitat

of 5oo
a

i
; description of 63oa

!9-
b i8.

Bistonis, Lake 598
a
23.

Bitch, gestation of 542
a
29 ; temper

of 57 i
b
31 ;

see also Dog.
Bittern, see Asterias.

Bivalves 528
b

2, n.

Blackbird, or Owzel 6i8b 3 ;

breeding of 544
a
27 ; hiberna

tion of 6ooa 20
;

hostilities of

6o9
b

9, 6lo
a
13; metamorphosis

of 632* 16; nest of 6i6a 3;
varieties of 6i7

a
11-25.

Black-cap, or blackheaded tit

592
b 22

; eggs of 6i6b 4-9 ;

metamorphosis of 632
b
31.

Black formations, in sea-urchins,
&c. 529

a 22.

Bladder 489
a

5, 497
a

17, 5o6
b

25,

5i9
b
i3 ;

ducts of 514^4; stone
in 5 19

b 20
;
veins of 5 1 5

a
4.

Blastophaga grossorum 557 31
note.

Blindness, in fishes 6o2a 2.

Blind-snake, spawning of 567* 26.

Blister-beetle, see Cantharis.

Blood 487
a

3, 489
a

22, 30, 5ii
b

2,

5i2
b
9, 520

b
10, 52i

b
3 ;

of fishes

5o5
b

i
;
in heart 496 8

;
blooded

and bloodless animals 49c
a
21,

496
b

3, 502
b

28, c.

Blood-letting 5i4
b

3.

Blood-vessels 489
a

22, 495
a

5,

496
a

4, 497
a

5, 5ii
b

1-5 i5
a

25,
&c.

Blood-worm, see Ascarids.

Blow-hole, of Cetacea 489
b

4,

537
b

i&amp;gt; 59b
i; of cuttlefish

54i
b

15.

Blue-bird, or wallcreeper 6l7
a

23-8.

Blue-thrush, or Laius 6i7
a

15.
Boar 546

a
7 ;

castration of 578 i,

632
a

8; temper of 573
b u

;

tusks of 501
a

15 ;
see also Pig.

Boar, Wild 488
a

30,
b
i5, 499

a
5,

594
b 10

;
habits of 57i

b
13-21,

578
a
25~

b 6
; penis of 5oo

b 6
;

absent from Libya 6o6a
7.

Boar-fish, or Caprus, gills of 5O5
a

13; voice of 535
b 18.

Boedromion 578
b

14, 597
a
24.

Boeotia 559
a

4, 6o5
b

31.

Bogue 6iob 4.

Bolbe, Lake 5o7
a

17.
Bolbidia 525

a
19.

Bolitaina 525
a

19, 26, 62i b 17.

Bombyx mori 55i
b n note.

Bone 5ii
b 6-5i6

b
30, 5i7

a
10,

5i9
b

27, &c.
;
of heart 5o6

a
9 ;

of limbs 493
a 12

;
of penis 5oo

b

24, 6i2b 15 ;
of skull 49i

a
32.

Bonito, or Amia 488
a

7 ;
diet of

59i
a

11,
b 18

; gall of 5o6
b

13 ;
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growth of 5i7
a
23; habitat of

598* 23,6oi
b 21

;
habits of 621 a

17-

Bos, see Ox-ray.
Bosporus 6ooa

5 ;
Cimmerian

552* 1 8.

Bostrychus 55i
b 26.

Bowel 489* 7.

Box boops 6iob 4 note.

Box salpa 534* 8 note.

Brain 494^ 25 ;
fat of 52o

a 26
;

membranes of 49 5
a

7, 519^ 2;
veins of 5i4

a
15.

Braize, habitat of 598
a
13 ;

stone

in head of 6oi b 31.

Branches, in pigs 6o3
a

31.

Bream, black, habitat of 598
a 10.

Breasts 493
a

12, 497
b
35, 5oo

a
14,

&c.

Bregma, or sinciput 49 i
a

31, 495
a

10.

Brenthus 6o9
a
23, 6i5

a 16.

Brimstone 534
b 20.

Broom 627
a

9.

Brow-antlers 6li b 6.

Bryson the Sophist $63
a

7, 6i5
a

13-

Bryssus 53o
b

5.

t
Bitbalis 5i$

b
34 note, 5i6

a
5.

Budbane, or orsodacna 552
a
30.

Buffalo 499
a

5 note.

Bugs 556
b
23-27.

Bull, age at maturity 575
a 22

;

blood of 52o
b
26, 52 1

a
5 ;

cas

tration of 5io
b
3 ;

combat with

bear 594
b n-i; habits of 54o

a

6, 57i
b
2i, 572

b
4, 17, 575

a
17,

6n a
2; hostilities of 6c-9

b
I, 5 ;

horn of 538
b

23. See also

Cattle.

Bullfinch 592
b 22.

Bull-frog, voice of 536** 15.

Bushy-tailed animals 49i
a

I, 495
a

4, soi
a 6.

Bustard 6i9
b

13 ;
caeca of 5O9

a

33 ; crop of 509* 4 ;
incubation

of 563
a
29 ; pairing of 539

b
30.

Butterfly 532
a
27, 551&quot; 14.

Buttocks 499
b

I.

Buzzard 592
b

3, 6o9
a
24, 62Oa 17.

Byssus 547
b
15 note.

Byzantium 571* 18, 598
b

10, 599
a

3, 6i2b 8.

Cabbage, or Crambe 55 i
a
i6,

b
19,

552
a
32.

Cabbage-worm 5$i
b

19.

Caeca, intestinal 5o7
b
34, 5o8

b
1 5 ;

in birds 509* 17.

Calamary, including Teuthus and
Teuthis ; age and sex of 55o

b

12-17; arms and suckers of

523
b
31 ;

diet of 59o
b

33 ;
ink

of 62i b 30; pairing of 54i
b

I
;

pen or sword of 524
b

23, 27 ;

seasons of 6o7
b

7 ; species of

49o
b

14, 524
a
25,31 ; swimming

of 490
a

i.

Calappa 527
b
13 note.

Calaris 609* 27.

Calf, of Ieg499
b

5.

P
note

or PompHits 609** 5

Callimachus 6i7
b
31 note.

Callionymus, gall of 5o6
b

10;
habitat of 598

a n.

Callyntrum 553
a 20.

Caloptenus italicus 555
b

17 note.

Camel, age of 596** 10
;
castrated

632
a
27 ;

cloven feet of 499
a 22

;

copulation of 54o
a

13-19; de

scription of 499
a

13-30, 578&quot;

11-17; diseases of 6o4a
10;

drinking of 595
b
2-596** 3 ; gait

of 498
b 8

;
habits of 63o

b
32-36 :

hump of 499
a

13, 6o6a
16; milk

of 52i
b
32 ; penis of 5oo

b
23 ;

retromingent 5oo
b

16, 546
b

I :

teats of 5oo
a
29 ;

teeth of 499
23; temper of 57 i

b
24.

Canine teeth 501 6, 17; in dog
575

a
5;

Canthans 53i
b
24, 542

a
9, 552 31

note.

Cantharus-beetle, or Dungbeetle,
or Scarabaeus 49O

a
15, 17:

hatching of 552
a

17, 6oi a
4.

Cantharus lineatus 5Q.8
a 10 note.

Capon-fish, or epitragiae 538* 14.

Caprification 557
b
31 note.

Caprus, see Boar-fish.

Carabus, or stag-beetle 53i
b

24.

532* 27.
Caranx trachurus 6lob 35 note.

Carcharias glaucus, or Carcharo-
don rondeletii 54o

b
17 note.

Carcinium, see Hermit-crab.
Caria 547

a
6, 548

a
14, 63l

a II :

priestesses of 5i8
a
35.

Carid, or Prawn 525** 33,
b

I, 33,

527
a

9 (6o7
b

15); eaten by
phycis 59i

b
15 ; gut of 526

b
27 ;

gestation of 549
b 12

; parasite

547
b

17.
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Carnivorous animals 488
a
14, 556

b

21, 563
a

12, &c.

Carp, gills of 5O5
a

17; maladies
of 6o2b 24 ;

of neuter sex 538
a

15 note; spawning of 568
b

18,

28, s69
a

5 ; tongue of 533
a
29.

Carrion-crow, see Crow.
Carthamus tinctorius 55o

b
25

note.

Cartilage 5l6
b

31.

Cartilaginous fishes, generation of

564
b 16

;
see also Selachia.

Caruncula 49i
b
25 note.

Castor 594
b
31.

Castration 5io
b

2, 5i7
a

26, 5i8
a

31, 545
a
20, 58g

b
34, 63i

b 20.

Cat, habits of 58o
a

24, 61 2b 15 ;

pairing of 54o
a 10.

Catamenia, see Menstruation.
Catarrhactes 509*4, 6i5

a 28.

Catfishes 568
a 21 note.

Cattle, age of 575
a

31 ;
diet of

522
b
2i~523 a

8, 596
b 6-31;

dreaming of 536
b
29 ; drinking

of 595
a

10, 6o5
a
14 ; embryo of

586
b
17 ;

feet of 499
b
17 ;

heart
of 5o6

a
9 ;

horns of 5oo
a

10,

538
b

24; kidneys of 5o6
b

29;
lice on 557

a 16 ; maladies of
6o2b 14, 6o4

a
15-21 ;

rennet in

522
b
9; reproduction, sex, &c.

54o
a

6, 572
a
33~

b
7, 573* 27,

575
a i4~ b

2o; rumination in

632
b
3 ;

teats of 499
a

19, 5oo
a

2
5&amp;gt; 5?8

b
33 ; teeth of 5oi

a 18
;

temper of 488** 14; urine of

573
a 21

;
voice of 538

b
14 ;

womb of 5lo
b

1 8. Varieties of:

wild and tame 488
a
30 ; wild, or

buffalos 499
a

4 ; humped in

Syria 6o6a
15 ; large in Egypt,

6o6a
22; Epirote 522

b
16, 595

b

18; with mobile horns 5i7
a
29.

See also Bull.

Caul, or omentum 5i9
b

7.

Cautery 5i5
b

17.

Cavities of heart 4Q6
a

4, 20.

Cavolini 526
b

28, 527
a

11,
b 21

notes.

Cecrops latreillii 6o2b 28 note.

Cedar, oil of 583
a
24.

Cedripolis 620* 33.

Celeus, or green woodpecker,
claws of 504

a
19; description

of 593
a 8

; friendships, &c., of

19, 6ioa 9.

Centipede, or Scolopendra 489
b

22, 523
b

18, 532
a

5, 62ia
9.

Cephallenia 6o5
b

27.

Cephalopods, or
* Mollusca 487

b

1 6, 523
b 20 notes. See also

Argonaut, Calamary, Octopus,
Sepia.

Cephalus, or Mullet, blindness in

6o2 a
4 : diet and habitat of

59i
a

13, 18-25,
b
3; maladies

of 6o2a 4 ; spawning of 543
b

1 6,

567
a
20,

b
20, 57o

b 16
;
see also

Mullet.

Cepphus 593
b

17, 62oa 13.
Cerastes aegyptiacus 5oo

a
4 note.

Ceratia, of womb 5io
b

19.

Cerebellum 494
b
32.

Cerithium 528
a 10 note.

Cerylus 593
b 12.

Ceryx, or Trumpet shell, anatomy
of 529

a
7, 547

b 2-n
; breeding

of 544
a

15 ; capture of 528
b
30 ;

hermit-crab in 548
a

19; hiber

nation of 599
a
12; mecon of

527
a

24, 529
a

7, 530
a

14 ;
shell

of 524
b

12, 528
a

10, 24, 53o
a

5 ;

spat of 546
b 26.

Cestreus, see Mullet.

Cetacea 489
b

2, 49o
b

8, 5o5
b

28,

566
b
3 ;

diet of 59i
b
27 ; pairing

of 54o
b 22

; respiration of
589&quot;-

33 ;
teats of 52 i

b
24, &c. See

also Dolphin, Porpoise, Whale.
Cetonia aurata 552

a 16 note.

Chafer 6i9
b 22.

Chaffinch 504*12, 6i7
a
25; diet

of 592
b

1 6
; migration of 6i3

b
5.

Chalcidice, Euboean 496
b 26

;

Thracian i
a

14.

Chalcis 53i
b n.

Chalcis, a fish so called, breeding
of 543

a
2, 568

a
1 8,

b
24 ;

diet of

62 i
b 6

;
maladies of 6o2b 28

;

voice of 535
b

19; see also

Cicigna.
Chalicodroma muraria 555

a n
note.

Chameleon, description of 53a

i5-
b 28.

Channa, or Serranus, diet of 591*

10,
b
6; habitat of 598

a
13;

hermaphrodite sex of 538
a
21,

567
a
27.

Characters, or dispositions, of

animals 488
b

12, 588
a

18, 6o8
a

I,

6iob 20, &c.
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Charadrius 593
b

15, 6i5
a

I
;

C.

melanocephalus 6l2a 20 note.

Chastity, in animals 488
b

5.

Cheek 492
b 22.

Cheese 52i
b
27, 522

a
24; Phrygian

522
a
29.

Chelifer cancroides 532
a

17, 557
b

10 notes.

Chelon, a kind of mullet, diet of

59i
a
23 ; spawning of 543

b
15,

57o
b 2.

Chest 497
b

33.
Chia 499

b
29.

Chick, development of 56i
a 6~

562
a 20.

Chick-peas 546
b
21, 6o3

b
27.

Childhood 588* 32, c.

Chin 492
b 22.

Chironoiiius 487
b

5, 552* 6 notes.

Chirper, or achetes 532
b

15.

Chloreus, hostilities of 6o9
a

7, 25,
26.

Chondracanthus zei 6o2b 28 note.

Chough 6i7
b 16.

Chremps, ear of 534
a

8.

Chromis, or Sciaena, breeding of

543
a 2

;
ear of 534

a
9 ;

stone in

head of 6oi b
30; voice of 535

b

17; C. castanea, 543
a
31 note.

Chrysalis 55 l
a

19, 26, 557
b

23.

Chrysophrys, see Gilthead.

Cicada, or tettix, description of

556
a
i5~

b
2o; diet and tongue

of 532
b ii

;
habits of 6o5

b
27 ;

hatching of 5oi
a

7 ;
see also

55o
b

32.

Cicadelle, or tettigonium 532
b

18,

556
a 21.

Cicigna, or Chalcis, or Zignis 6o4
b

24.
Cimmerian Bosphorus 5$2

b 18.

Cinclus, or Wagtail (?) 593
b

6,

6i5
a 2i.

Cinnamon bird, fable of 6i6a 6.

Circaetits gallicus 6o9
a

5 note.

Circus, a hawk so called 62oa 18
;

hostile to fox 6o9
b

3 ;
nest of

559
a ii.

Citharus, caeca of 5o8
b

17.

Civet, or Thos 537
b

17 ; descrip
tion 58o

a
27, 63o

a
10-18; hos

tilities of 6ioa 14.

Clam, or Cockle 528
a
24-26, 547

b

13, 548
a

5, 622b 2.

Claws 486
b

20, 5i7
a

8, 5i8
b
35.

Cleros 6o5
b

ii, 626b 17.

Climate 49O
a

25 ;
influence on

hair 5i7
b

17, and on feathers

5i9
a

3, and on animals gene
rally 6o6b 2.

Clothes-moth, or Ses 557
b

3.

Cloven-footed animals 499
a

2, 23,
b

14, 5o2
a

10, 630
b

4.

Clover 595
b

27.
Cnecus 55o

b
27.

Cnidos 569* 14.

Cnips 593
a

4, 6i4
b

i
;
senses of

534
b

19.
Coa 499

b
29.

Coagulation of blood 5l5
b
33; of

milk 62i b 27.

Cobweb, see Spider.
Cocalia 528

a
9.

Cock 592
b 12 ; caeca of 5o9

a 21
;

comb of 5o4
b n

; crop of 508^
28; crow of 536* 28; eggs in

559
b

1 8
; pairing of 488

b
4, 539

l)

30, 564
b
12; in temples 6i4

a
7.

Cockchafer 552
a 16 note, 523

b
19,

25 ; wings of 49o
a

15, 532
a
23.

Cockle 528
a 22 note; see also

Clam, Shellfish.

Cocoon 55i
b

13.

Coleoptera 490* 14, 552
b

30 ;

hatching of 6oi a
3.

Collar-bone $i6
a 28.

Collyrion, or field-fare 6i7
b

9.

Colostrum 573
a 22 note.

Colotes, or lizard 6o9
b 20.

Colour of eyes 492
a

if; of horn, &c.

5i7
a
13; of chameleon 5O3

b
2.

Coly-mackerel, breeding of 543
a 2

note
;
habitat of 5g8

a
24 ;

mi

gration of 598
b
27, 6iob 7.

Comfrey 6i6a I.

Conception, signs of 583
a

14, &c.

Conger 62i a
3 ;

diet of 59i
a

6, 9 ;

fins of 489
b 28

; gall of 5o6
b 18 ;

gills of 5o5
a

15 ; gullet of 507**

ii
;
head of 505** 10; hiberna

tion of 599
b 6

;
and mullet 6iob

15; and octopus 59o
b

18; roe

of 5i7
b

7; skin of 5o5
a

27;

spawning of 57i
a
27~

b 2
;
varie

ties of 598
a 12.

Conops, or gnat, senses of 53 5
a
3 ;

sting of 532
a
14 ;

or Vinegar-fly

552
b
4 .

Consonantal sounds 535
a

31.

Consumption 5i8
b 22.

Convulsions, in infants 588
a 2.

Coot 593
b

16; Purple, see Por-

phyrio.

Copper ore 552
b 10.
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Copulation 539
b
16-546* 14, &c.

Coracine, or crow-fish 6iob 5 ;

hibernation of 599
b
3 ;

seasons
of 6o2b 12, 6o7

b
24 ; spawning

^of 543
a
31, 5;o

b
23, s;i

a 26.

Cordylus, see Newt.
Coricus restrains 599

b
35 note.

Cormorant 593** 18.

Corncrake, migrations of 597
b 18

note.

Corvina nigra 543
a

31, 60 i
b

31
notes.

Coryphaena hippurus 543* 22

note.

Cos, woman of 55i
b

15.

Cottus, or bull-head, hearing of

534
a 2.

Cotyledons, in crawfish 52;
a

25 ;

of womb 5ii
a
30, 586

a
31.

Couch-grass 552
a

15.

Cow, see Cattle.

Crab, description of 527
b
4-33 ;

copulation of 54i
b
25-33 ;

claws
of 59o

b
26; eyes of 526* 10,

529
b
29 ;

eaten by bears 594
b

9,

and by octopus 622a 7 ;
fresh

water movements of 4S7
b

17 ;

respiration of 526
b

20, 527
b 16

;

sloughing of 549
b
27, 6oi a

17 ;

species of 525
b i-io; tail of

526
b 28

;
teeth of 527^10,

b
14 ;

see also 49o
b
13, 523

b
S, 525

a
34.

Crake, or Crex, habits and hostili

ties 6o9
b

9, 6i6b 20.

Crambe, or cabbage 55 i
a

15.

Crane, colour of 519* 2
;

filial love
of 6l5

b 16 ; gregarious and
social 488a 4, 10

; intelligence
of 6i4

b
18-26; migrations of

597
a
4-

b
33l pairingof 539

b
3i.

Crangon, or Squilla 525 2, 22

note, 29.

Craurus, a malady of pigs 6o3
b
7 ;

of cattle 6o4
a

14.

Crawfish 4&7
b

16, 489
a
33, 523

b
8,

525
a
30, 529

b
22, 54i

b
19, 62i b

17 ; antennae of 526* 31 ; cap
ture of 534

b 26
; description of

5 2 5
b
33~526

a 10
;
in fresh water

53o
a
29; diet of 59O

b 13-21 ;

eyes and rostrum of 526
b
2-4;

feet of 525
a

15 ; gut of $26
b
25,

527* 1-9; mouth of 527
b

16;
sexes of 526* I, 527

b
33 ; sleep

Of ^7a
i

; sloughing of 6oi a

10
; spawning of 529

a
19, 549*

I5~
b 28

; swimming of 49o
a

3.

Creeping-thyme 627
b 18.

Crenilabrus pavo 599
b
35 note.

Crests, of birds 486
b

12, 5O4
b 10.

Crete 572
a

14, 598** 16, 6i2a
3.

Crex, see Crake.
Crocodile 503* 31, 5O5

b
32, 558

a

18; amphibious 589
a
27; colour

of 5o3
b
4 ; eggs of 5$8

a
15-18 ;

habits of 5o3
a

9-14; jaw of

492
b

24, 516* 24; limbs of

487
a

22, 498
a

13 ;
hibernation

of 599
a
32 ;

no tongue in 5o3
a

I
;

spleen of 5o6
a

20; stomach of

5o8
a
6; tame, in Egypt 6o9

a
i

;

testicles of 5O9
b

9 ;
and tro-

chilus, or crocodile-bird 6i2a

20-24.
Croton 58i

a 16.

Crow 6o9
a

8, 1 1, 17, 26
; breeding

of 564
a

16; care of young of

563
b II

; chastity of 488
b

5;
diet of 593

b
15 ;

in Egypt 6o6a

25 ; friendships of 6loa 8.

Crowfish, see Coracine.

Crustacea, or Malacostraca 487
b

5
a

30,

gums
hibernation

reproduction of

16, 49o
b u, 523

b
5, 5:

528
a
3 ;

diet of 59o
b 10

of 523
b

5, 534
b
14

of 599
b

29;
54i

b
19, 549

a
i4-

b
30, 55o

a
32 ;

respiration of 589
b 20

;
seasons

of 60 7
b
3 ; sleep of 537

b
i

;

species of 525
a
30 ; swimming

of 49o
a

i ; voice absent in 535
b

14.

Ctenilabrus rostratus 5o5
a 16

note.

Ctesias 5oi
a
25, 523

a
26, 6o6a

8.

Cuckoo 6l8b 4 ;
habits of 563

b
14,

6i8a 8-30 ; migration of 597
b

3,

633
a ii

;
voice of 535

b
20, 536

b

19 note.

Cuckoo-fish, habitat of 598
a

14;
voice of 535

b 20.

Cuckoo-pint 6iib 35.

Curd, or cheese 5O7
a
36, 52 i

b
27.

Currant-moth 55 i
b 6 note.

Cushat, or Ringdove, crop of

5o8
b 28

;
cuckoo in nest of 563

b

32, 6i8a 10
; drinking of 6i3

a

12
;
habits of 488

b
2, 593

a
16,

6oi a
30, 6i3

a
14-21 ; migration

of 597
b

4, 8
; nesting and re

production of 5io
a

5, 558
b

22,

562
b
3~563

a
2, 6i3

a
25 ;

note of

633* 7 ; specific character of

544
b 6.
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Cuttlefish, see Sepia.
Cyanecula suecica S92

b
27 note.

Cyclamen 59i
a 21 note.

Cyllarus 53o
a 12.

Cyllene, white blackbirds on 6i7
a

14.

Cyminclis 6i5
b
6-10, 6ig

a
14.

Cynips psen 557
b
31 note.

Cynonycteris 490
a 6 note.

Cynoroestes 557
a 18.

Cynosura 56o
a

5.

Cynthia papillosa 53 i
a
30 note.

Cyphae, or hunchbacks 525
b

2,

18, 28, 31, 549
b 12.

Cyprus 552
b

10; Syennesis of

5ii
b

24.

Cyrene 556* 23,
b

2, 557
a
30, 6o6a

6, 6o7
a 2.

Cytisus 522
b 28.

Dactylopterus 535
b
37 note.

Danube, or Ister 5g8
b 16.

Dascyllus, diet of 59i
a

14.

Dasypod, see Hare.
Daw 6i4

b
5, 6i7

b
i6; crop of

Decoy-birds $6o
a

15.
Deer 49o

b
33, 499

a
3 antlers of

5oo
a

6, 5i7
a
25, 538* 19 ;

blood
of 5i5

b
34, 5i6

a
i, 52o

b
24;

castrated 632
a n

; copulation
of soo

b
23, 54o

a
5, 8, 5?8

b 6
;

foot of 499
b

17, 499
b

10; gall
bladder absent in 5o6

a
22, 32 ;

habits of 578
b
6~579

a
18, 6ii a

I 5~
b
31 5

rumination in 632
b
4;

swiftness of 5oi
a
34, 6i2a

15 ;

tail of 498
b
14 ; temper of 488

b

15 ;
voice of 545

a
i

;
attacked

by bear 594* 10
;
absent from

Libya 6o6a 7.

Defect, or excess 486
b

1 7.

Delos s8o
a

1 8.

Delphys, or hystera 5lo
b

14.
Deltoid muscle 5i5

b 10 note.

Democritus 59o
a 21 note,623

a
32.

Dentex, or Synodon 6iob 5 ;
diet

of 59i
a

II,
b

5, 10
;
D. macro-

phthalmus 598
a

13 note; D.
I ulgaris 5O5

a
15 note.

Dentition, symmetrical 5o7
b

30.
See also Teeth.

Development of chick 56i
a
4
-

562
a 21

;
of fish 564

b
26, 6o2b

20, &c.

Diagonal movement 498
b

5.

Diaphragm 496
b

12, 506* 5, 5i4
a

35-
Diarrhoea 522

b u.
Dicaea 586

a
15.

Diogenes of Apollonia 5ii
b

30,

5I2
b 12.

Dipterous insects 49o
a

16-20,

532
a 20.

Dip-us aegyptiacus 6o6b 8 note.

Diseases of bees 6o5
b
9-10, 626b

16
;

of birds 626b 16
;

of fish

6o2b 12-30 ;
of ass 6o5

a
15-22 ;

of dogs 6o4
a

4-12; of cattle

6o4
a

13-21; of elephant 6o4
a

1 1
,
6o8a 24-

b
5 ;

of horse 6o4
a

22-6o5
a
i5; of pigs 603^30-

6o4
a

3.

Dispositions, or characters, of

animals 488
b

12, 6o8a I &c.
Dissection 5ii

b 21.

Dissociates 6o8b 29.

Dittany 6iib 21 note, 6l2a
4.

Diver, see Aethyia.
Dog 488

a
31, 489* 22, 490

b
24,

497
b

17, soi
a

4, 629
b
20; age

of maturity in 545
b
3 ; breeding

of 58o
a ii

; breeds of 574
a
17 ;

diseases of 6o4
a

4-10, 6i2a 6,

31 ; dreaming of 536
b

29;
Egyptian 6o6a 23 ; Epirote
522

b 20
;
foot of 499

b 8
;
habits

of 488
a

24, 574
a

i7-575
b

13,

594
b
23 ;

hair of 498
b
27 ;

hostile

to Thos 630
a

1 1
; hybrid 6o7

a 2
;

Indian 6o7
a

4 ; intelligence of

6o8a
27-33 ;

Laconian 574
a

18,

22,
b

10, 27, 31, 575
a
2, 608 27,

33; lice on 557
a
18; Molossian

6o8a
28, 32 ;

mouth of 5O2
a

7 ;

pairing of 540* 25,
b

15, 546*
28-34, 572

b
26; skull of 5i6

a

17 ;
stomach of 57b

22, 5o8
a
8,

29 ;
teats of 5oo

a
27 ;

teeth of

5oi
a

17,
b

5, so7
b

15; temper
of 488

b
22, 572

a
7 ;

voice of

54 5
a

5 ; vomiting in 594
a

29,
6i2a

31 ;
womb of 5io

b
17.

Dogfish, or Sharks 540* 19 ;

breeding of 543
a

16, 566
a

16,

31 ;
caeca of (?) 5o8

b
i7; egg

of 565
a 21

; gall of 5o6
b 8

;

gills of 489
b

6, 5c5
a

5 ;
liver

of 5o7
a

15 ;
sexes of 54o

b
27 ;

womb of 5ii
a

4; dappled
565

a
27 ;

little 566
a 20

;
smooth

565
b 2

; spotted, or starry 543*

17, 566
a

17.
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Dog-rose 552
b 2.

Dogstar 547* 14, 566
b

21, 569*
15, 599

a
17, 6ooa 5, 6o2a 26,

633
a 16.

Doliiim galea 530* 14 note.

Dolphin, blowhole of 566
b

2, 589
a

32; bones of 5i6
b 12

; copula
tion of 540

b 22
;
diet of 59i

b
9,

25 ;
habits and fables of 63 i

a

9~
b
4 ; hearing of 533

b
10, 539

b

7; in Euxine 598
b
2; gall of

5o6
b

5 ;
mouth of 59i

b
25 ;

sleep of 537*32; teats of 52 i
b

24, 540
b 22

;
testicles of 5oo

b
i,

509
b

10, 5io
a 8

; viviparous

489
b 2

; voice of 535
b
32.

Dolphin-hunter, stratagem of 533
b

22.

Dolphin s louse, fish so called

557
a
3i.

Donax 528^17 note.

Dorado, see Gilthead.

Dormouse, hibernation of 6oob 13.

Dory 53 5
b
17 note.

Dove, see Ringdove, Rock-pigeon,
Turtle-dove.

Dove-hawk, or Dovekiller 592
b

2,

6i5
b

7, 62oa 18.

Dragon 6i2a
30.

Drone, development and nature
of 553

a
23, 30,

b
i, 554

a
22, 24,

b
4, 624

b
13-27, 625* 4 ;

habits
of 624

a
19-22, 654.

b
4 ;

massacre
of 625

a
14, 23 ; stingless 553

a
5,

n, 628 4 ;
useful to hive 627

b

8
;
see also Bee.

Duck, gut and caeca of 509* 3,

22
;
habitat of 593

b 16.

Duck-killer 6i8b 25.

Eagle 592
b
I,6i3

b 11
;
black $63

b

6; claws of 5i7
b

2; drinking
6oib 3 ; eggs of 563

a
17 ;

habits
and species of 6i8b 18, 6i9

b 12
;

hostilities of 6o9
a

4,
b

7, 12, 26,
6ioa i, 6i5

a
19, 33,

b
13; treat

ment of young 6i9
b
25-62o

a
i ;

wings of
49&amp;lt;D

a
7 ; true-bred 6i9

a

8-14 ; white-tailed 563
b

5, 6i8b

!9-6i9b 12.

Eagle-owl 592
b

9, 6i5
b 12.

Eagle-ray, or Aetos 54o
b 18.

Ear 492
a

13.
Earth s guts 57o

a 16.

Earthworm 57o
a 18.

Echeneis, or ship-holder 505! 19-
22.

Echinometra 53o
b

6.

Echinus, see Sea-urchin.

Echinus esculentus 53O
b 8 note.

Echinus, or manyplies ,
of rumi

nants 507
b

7.

Eel 48 7
a 20 note

; breeding of

592
a
1-27 ; capture of 534

a 20
;

fat of 520* 24 ;
fins of 489

b
28,

504
b
31 ;

diet of 591
b
31; gall

of 5o6
b

9 ; gills of 505* 16
;

gullet of 507* ii
;
sex and re

production of 5i7
b

8, 538
a

3,

ii, 567*21, 569
a

6, 57o
a
3-25,

6o8a 5 ;
skin of 5o5

a 28.

Egg 489
b

6; of birds 558
b

10,

c.
;
of fishes 564

b
29, &c.

Egypt S02
a

9, 557
a
3i, 5^2

b
26,

581* 2, 597
a
6, 6i2 a

16, 6i7
b
27 ;

animals of 6o6a
21, 6o8 b

33 ;

childbirth in 584
b

7 ;
crocodile

in 5O3
a

I
; hatching of eggs in

559
b

I-

Eileus, in horses 6o4
a

30.

Elaphebolion 57 i
a

13, 579
a
27.

Elaphoeis 578
b 28.

Electric ray, see Torpedo.
Eledone 523 27 note

;
E.Aldro-

vandi 525* 17 note.

Eleginus 6iob 6.

Elephant, age of 596
a

3-13, 63o
b

19-31 ;
breasts of 498* i, 5oo

a

17; breeding of 54O
a

20, 546
b

7, 578
a

18-25 ; capture of 6ioa

15-34; diet of 596
a
3; dis

eases of 6o4
a

ii, 6o5
a

23~
b

5;

driver of 497
b

27, 6ioa 27 ;
feet

of 497
b

23, 5i7
a
3i; gall of

5o6
b

i
; genitals of 5oo

b
6-19,

509
b ii

;
habits of 63O

b
19-31

hair of 499
a
9 ;

limbs of 497
b 22

sleep of 498
a
9; skull of 507

35 ; sperm of 523- 27 ; temper
of 488

a 28-b 22
;
teeth of 501

b

30, 502
a 2

;
trunk of 492

b
1 7,

497
b
23-31 ;

voice of 536
b 22.

Eleus-owl 592
b

ii, 6o9
b

9.

Elm 595
b
n, 628b 26.

Elops 57o
b 20 note

; gall-bladder
of 5o6

b 16
; gills of 5O5

a 16.

Empis, or Gnat, or Midge, de

velopment of 55i
b 27-552

a 8
;

hatching of 6oi a
3 ; sting of

490
a 21.

Encrasicholus, or Anchovy 569
b

27.
Endive 6i2a

30.

Enystrum 507
b

9.

Hh
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Epeira 623
a 8 note.

Ephemeron 490* 34, 552
b

18-23
note.

Ephialtes scops 6i7
b
31 note.

Epididymis 5io
b 22 note.

Epiglottis 492
b
35, 495

a
29, 5O4

b
4.

Epilais 592
b

23.

Epinephelus gigas 547
b
33 note,

59i
a 16 note.

Epirus 522
b

16, 20, 572
b

20, 595
b

1 8, 6o6b 4.

Epitonos 5i5
b 10.

Epitragiae, or Capon-fish 538
a

14.

Epomis 493
a

9.

Equus onager 58o
b
32 note.

Ergot, in horses 6o4
a 28 note.

Erithacus, or red-breast 592
b

22,

632
b 28.

Erratic animals 487
b 6.

Erythrinus, habitat of 598
a

13;
hermaphrodite sex of 538

a
21,

567
a

27.

Etelis, spawn of 567
a 20.

Etesian winds 559
b 29 note.

Ethiopia, serpents in 49o
a

1 1
;

sheep in 573
b

29.

Ethiopians 5i7
a

19, $23
a

18, 586
a

4 ; sperm of 523
a 18.

Euboea, sheep in 496
b
25.

Eumenes coarctattis 555
a ll note,

623
b ii note.

Eunuch 632
a

4.

Euphorbia cyparissias 6o2b 32
note.

Euripus 544
a

21, 547
a

6, 548
a

9,

6o3
a
21, 62i b 12.

Europe 579
b

6, 6o6b 15-18.

Euxine, fishes of 567
b

16, 597
a
i4,

598
a

24-29,
b 10

; porpoise in

566
b

10, 598
b 2

; purging of

568
a

5 ;
shellfish absent from

6o3
a
25; tunny in 543

b
3, 57i

a

16, 598
b

29.

Ewe, breeding of 573
b

7 ;
diet of

522
b
34 ; miscarriage in 6o4

a
i

;

see also Sheep.
Excess, or defect 486

b
17.

Excretions 487
a

5, 5ii
b

9.

Exhalation 487
a

29, 492
b

9.

Eye 49i
b

18, 495
a

11, 5o3
a
31,

520
b

4, 533
a

19; colour of

492
a

i; of chameleon 5Q3
b
2o;

of fishes 5o5
a
32.

Eyebrow 49i
b

15, 5i8
b 6.

Eyelash 49i
b
20, 498

b
22, 5i8

b 10
;

absent in birds 5O4
a
24.

Eyelid 493
a

29, 5i8
a 2 : of apes

5o2
a

31.

Face 49 i
b

9.

Faggot-bearer 557
b

13.

Falcon, see Hawk.
Fascinations 56o

b
7 note.

Fat 5ii
b

9, 52o
a

6, 52i
b 10.

Fawn 6i9
b 10.

Fawn-killer 6i8b 20.

Feather 486
b

10, 21, 5o4
a
30, &c.

Female sex 489
a n, &c.

Pierre t 58o
b 26.

Fibre 489* 23, 5n b
4, 5i5

b
24;

of blood 520
b 26.

Fieldfare, or collyrion 6i7
b

9.

Fieldmouse 58o
b 20 note, 6o6b 7.

Fig 522
b

2, 54i
b
24, 552

b
i, 577*

n, 595
a 29- b n, 6o3

b
14, 27.

626b 8; wild 554
a

15.

Fig district 5o7
a

17.

Fig-wasp, or psen 557
b 26.

Finch, mountain 592
b 18.

Finch-titmouse 592
b 18.

Fins, of fishes 489
b
24, 5O4

b
30, &c.

Fir-tree 552
b 2.

Fish 486
a
23, 487** 16, 49o

b
8,

5O5
b 28

; association of 6iob i
;

blindness in 6o2a 3 ; develop
ment of 564

b 26
;

diseases of

6o2b 12
; generation of 564**

15 ; heart of 5o7
a 2

;
localities

favourable to 6oib 15; lice on

537
a
5; migrations of 597

a
14,

31 ; reproductive organs of

59b
16, 54o

b
30 ;

ruminant

6&quot;32

b
10, see also Scarus; seasons

of 6oi a
28, 6o7

b
6; sense-organs

of 5O5
a
32 ;

stomach of 5O7
a
29 ;

tail of 504
b
16; tongue of 503*

i
;
voice of 535

b
15 ;

&c.
Fish-bone 486

b
20, 5 1 i

b
7.

Fish-eating animals 488
a

19.

Fish-glue 5i7
b

31.

Fishing, methods of 6o3
a

2, &c.

Fishing-frog, or Batrachus 5o8
b

24 note, 540
b

18, 564
b
19 note;

fins of 489
b
33 ; gall of 5o6

b 16

gills of 505
a 6

;
habits of 620*

11-28; spawning of 505^4,
57o

b
32 ; young of 565

b
29.

Fissurella 529
b

15 note.

Flamingo 5o9
a

1 1 note.

Flat-fish, see Psetta.

Flea, spontaneous generation of

539
b

12, 556
b
23; diet of 556
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22
;

sea-lice so called 537* 6
;

spider so called 622b 31.
Fleabane 534

b 28.

Flesh 487* 4, 5il
b

5, 5iQ
b

25.
Flexion of limbs 494

b
3, 498* 2-

b
4 ;

in birds 5O3
b
32 ;

in camel

499
a 20.

Flies 488
a

18, 535
b

9. 539
b n

542
b

30, 552
b

12, 628b 36 ;
de

velopment of 552* 21
;

diet of

596
b
14; dropsy of 553

a
15;

pairing of 542
a 10

; sting of

49o
a

20, 528
b

29, 532
a

13 ;

wings of 532
a 21.

Flowering reed 627* 9.

Flying animals 49O
a

6, &c.

Flying-fish, flight of 535
b 28.

Flying Fox, wings of 49o
a 8.

Foot, cloven 499
b

7, &c.
Foot-and-mouth disease 6o4

a
13

note.

Forewaters 586* 30.

P^oul-brood, in bees 626b 19 note.

Fowl, see Cock, Hen.
Fox 6i9

b
10, 15 ; breeding of

58o
a 6

;
destruction of mice by

58o
b
25 ;

hostilities of 6o9
b
1-32,

6ioa 12
;

in Egypt 6c6a
24 ;

hybrid 6o7
a
3 ; penis of 5oo

b

23 ; temper of 488
b 20.

Fox-shark 565
b

I, $66
a
31, 62i a

12.

Francolin 6i7
b
25, 633

b
I.

Frenum 493
a
30.

Freshwater, in sea-water 59o
a 22.

Frog, amphibious 589
a
29 ;

black
formations in 53o

b
34; copula

tion of 540
a
31 ; croaking 6o6a

6; habitat of 487
a
28; hostilities

of 626a
9 ;

sexes of 538
a 28

;

spleen of 5o6
a

20; spawn of

568
a
24 ; tongue of 536** 8

;

voice of 536
a

8-19; womb of

5io
b
35, &c.

;
see also Fishing-

frog.

Froth, or fry, of fishes 569
b
3o-

b
28,

6o2b 2.

Fruit-bat 49o
b 6 note.

Function 488
b
29 note, &c.

Gadfly, development and larva

of 487
b

6, 5o6
a

27 note, 55i
b

22; diet of 596
b
15; proboscis

or sting of 49o
a

21, 528
b

31,

532
a 10

;
of Tunny 557

a
28,

6o2a 28.

Galeodes, or Sharks, see Dogfish.

H

Galeos, see Dogfish; G. cams

566
a 21 note.

Gall 487
a

4, &c.
Gall-bladder 5o6

a
21, &c.

Gallinaceous birds 5o4
a

24 ;
see

also Cock, Hen.

Gangrene 52O
b

19.

Garfish, see Belone.

Garlic 59i
a 16 note.

Gastrocnemia 499
b

5.

Gastropteron meckelii 532
b 26

note.

Gaul 6o6b 5.

Gazelle, horns of 499** 9.

Gecko 6o9
a
28, 6i4

b
4; bite of

6o7
a

27; habits of 6i4
b 4;

hibernation of 599
a
31 ;

hostili

ties of 6o7
a
27 ;

sexes of 538
a

28
; sloughing of 6oob 23.

Genera 486
a
23, 49o

b
7, 497

b
6,

5os
b
26, 527

b
2, 534

b
14, &c.

Generation 489
b

18, 5O9
a
30, 534

b

14; from egg 56l
a

4, &c.
;
or

gansof 509
a
i-5ii

a
34 ;

in man
497

a
24 ; &c.

Genet 58o
a 28 note.

Genista scoparia 627* 8 note.

Geometridae 55 i
b 6 note.

Gills 489
b

3, 504
b

28, 5o6
a

8, 5o?
a

5, 524
b 22 note

;
of lobster 526*

26, &c.

Gilthead, or Chrysophrys 5o8
b 20

note; diet of 591^ 10
;

fins of

489
b

26; habitat of 598
a

10;
hibernation of 599

b
34 ;

seasons
of 6o2a II

; sleep of 537
a
29;

spawning of 543
b

4, 57o
b 21.

Giraffe 498
b
33 note.

Gizzard, of birds 5o8
b

34.
Glanders 6o5

a 16 note.

Glanis, see Sheatfish.

Glans 493
a
27.

Glanus, or Hyaena 594
a
31.

Glaucus, or greyback, caeca of

5c8
b

20; habitat of $98
a

13;
hibernation of 599

b
32 ;

seasons
of 6o7

b
27.

Glottis, or corncrake, migration
of 597

b
17, 21.

Glow-worm $23
b

21, 55i
b

25.
Glue 5i7

b
30.

Gnat, or conops 535
a
3 ; sting of

532
a

14; the Vinegar-fly 552
b

4 ;
see also Empis.

Goat, age of, at maturity 545
a
24 ;

beard of 6iob 29; breeding of

567
a

s, 572
b
32, 573

b
2o; diet
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of 522
b
34, 596

a
i4; dreaming

of 536
b
3o; eyes of 492* 14;

foot of 499
b

10, 18; Egyptian
6o6a

25; habits of 574
a

11-15,

596
b

6, 61 i
a
4 ; Libyan 500* 16

note; lice on 557
a
16; milk of

522
a
23, 28, 30, 6i8b 5 ; (in he-

goat) 522
a

8, 14 ;
rumination in

632
b
3 ; Syrian 6o6a 16

; temper
of 57i

b 21
;

urine of 573
a

19;
voice of 536

a
15 ;

wild 488
a
31,

6i2a 3; absent from Libya
6o6a 7.

Goat, fish so called 6o7
b 12

;

sponge so called 548
b

5.

Goat-sucker 6i8b 2.

Goby, or Gudgeon, caeca of 5o8
b

17 ;
diet of 59i

b
14 ; habitat of

598
a ii note, 16, 6oib 22, 6iob

4, 62ib i3; spawn of 567
b

12,

569
b

24; black, or phycis,

spawn of 567
b

19 note; white
62ib 19.

Golden-crested wren 592
b

24.
Golden oriole 6i6b 11, 6i7

a
28;

fable of 6o9
b 10.

Goldfinch 593
a

i.

Goose 593
b 22

; caeca of 5c9
a 22

;

crop of 509
a
3 ;

foot of 499
a 28

;

gregarious 593
b

22, 597
b
31 ;

habits of 56o
b

10; incubation
of 563

a
29, 564

a 10
; penis of

5O9
b
31 ; temper of 488

b
23 ;

wind eggs in 559
b

23, 29.

Govinda, a kite 6i5
b 6 note.

Graminivorous animals 488
a

15,
&c.

Granny-crab, or Maia $25
b

5,

527
b

13, 69i
a

19.

Grape-beetle 6o4
b 18.

Grapes 55o
a

11, 29.

Grapsus 527
b
13 note.

Grasshopper, or Acris 55o
b

32,
6i2a 34(?); gut of 532

b 11
;

habits and breeding of 555
b

10,

i8-556
a

8, 6oi a
7 ;

hum of 535
b

ii.

Grebe 487
a
22, 593

b
19; horned

593
b

23-

Greece, animals in 6o6a 22
;
child

birth in 584
b ii.

Greenfinch, or Green Linnet, diet

of 592
b

17; nest of 6i5
b

32;
cuckoo in nest of 6i8a ii.

Greenpie, or Green Woodpecker,
see Celeus.

Greyback, see Glaucus.

Gristle, or cartilage 487
a

6, $ii
v

Grubs 489
b
9, 16, 539

b
12, 55o

b 26.

Gudgeon, see Goby.
Guinea-fowl, eggs of 559

a
25.

Gull, or Seamew 593
b

4, 14, 609^
24 ; crop of 5O9

a
4 ; eggs of

542
b

17, 19.
Gums 493

a 2.

Gurnard, voice of 535
b 16 note.

Gyrinus 55i
b
23 note.

Haemorrhoid, or aporrhais 530&quot;

19,25.
Haemorrhoids 52i

a
1 9, 29, 587

b
34.

Hail-stones, of egg 56o
a 28.

Hair 487
a

6, 5ii
b

8, 5i7
b
3 ; grey

5i8
a
6; partings of 49i

b
5.

Hair -coated animals 49o
b 22.

49.8
b

1 6, &c.

Hairy-growths, or gills, of scallop

529
a
*34.

Hake, habits of 62Ob 30 ;
hiberna

tion of 599
b

33.

Halcyon, or Kingfisher, colour of

6i5
b
29; description of 6i6 a

14-345 legend of 542
b

4-25 :

species of 593
b 10.

Halcyon days 542
b

6, 18.

Half-buzzard 62oa 19.

Half-eagle 6i8b 34.
Haliotis 529

b
15 note.

Halosachne 6i6a 20, 28.

Haltica oleracea 522
b
31 note.

Hand 486
b
20, 5O2

b 8
;

of ape?

502
b

6.

Hare 6i9
a

35,
b

9, 15; blood of

5i6
a

2; breeding of 579
b
3i-

58o
a

5 ; copulation of 539
b 22 :

in Egypt 6o6a
24,

b
I

;
in Ithaca

6o6a 2
;
liver of 5O7

a 16
;
mouth

and feet of 5i9
a 22

;
rennet of

522
b
9; retromingent 5oo

b 16:

superfoetation in 542
b

31, 585
a

6
; temper of 488

b 16 ; womb of

5ii
a
3i.

Hare-killer 6i8b 28.

Harpe 6o9
a
24, 6ioa ii, 6i7

a lo.

Hart s horn 534
b

24.
Haunch-bone 5i6

a
35; of birds

504
a

.

Hawk 490
a

7, 6i3
b

10, 6i5
b

7:
confused with cuckoo 563

b

14-28 ; in Egypt 6o6a
24 ; gall

of 5o6
b
24 ;

habits of 6i5
a
4-8 :

hostilities of6i3
b
10; incubation

of 563* 30 ; interbreeding of
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6i9
a

11; nesting of 564* 4;

species of 5Q2
b

I, 62oa
I7~32 ;

spleen of 506* 16.

Hawking in Thrace 62Oa 32-
b

5.

Head 49i
a

28, 4g8
b

18, &c.

Hearing 532
b
33 ;

see also Ear.

Heart 5o6
a

5, 507* I, 5li
b

, 5l3
b

28; blood in 52o
b

15, 52i
a
10;

cavities of 496
a 2i note, 5i3

b
I

;

of ox 5o6
a 8

; position of 5o6
b

33 ; sinews of 515* 28.

Heat 572
b
25.

Hecatombaeon 543
b

12, 549
a

16,

57i
a

14-

Hectocotylus 524** 7 note, 541 9.

Hedgehog 58i
a
2; copulation of

54o
a
3 ; cunning of 6i2b 4 ;

spines of 49o
b

29, 5i7
b

24;
testicles of $o9

b
9.

Heel, of apes 502** 19.

He-goat, milk in 522* 14.

Heledone, see Eledone.
Helix poinatia 529

a
34 note.

Hellespont 548
b

24, 549
b

15, 568
a

6.

Helminthes, or intestinal worms
548

b
15, 55i

a
8, 57o

a
14, 6o2b

26.

Hemioni 49 i
a
3 ;

see also Mule.

Hemys, or freshwater tortoise,

eggs of 558
a

8; respiration of

589
a
29 ;

shell of 6oob 23 ;

spleen of 5o6
a

19.

Hen, Adrian 558
b 18

; breeding,

eggs, c., of 544
a

31, 55&*
-

27, 559
a
17, 56o

a
i,

b
3,19, 6i3

b

15; crowing 63 i
b

8, develop
ment of s6i

a 6 - 562
b 2

;
dust-

bath of 633
b

i
;
habits of s6o

b

7 ; peafowl reared under 564
b 2

;

size of 6i4
b

10, 6i7
b
24 ; wind-

eggs in 559
b

23, 28.

Hepatitis, vein 5i2
a

5, 30.

Hepatus, caeca of 5o8
b 20.

Heracleotis, crabs of 525
b

5, $27
b

12.

Hercules 58s
a

14,
b
24.

Herd-spurning 572
b

19.
Here 58o

a
19.

Heredity 539
a 26.

Hermaphrodite duct 529
a 16 note

;

fishes 538
a 20 note.

Hermit-crab, or Carcinium 529
a

20-53o
a
17, 547

b
17, 548

a
14-21.

Herodorus s63
a

7, 6i$
a

9.

Herodotus 523
a

17.

Heron, habitat of 593
a 28

;
hostili

ties of 6o9
a
30,

b
2i, 6ioa S;

species and habits of 6o9
b

2i&amp;gt;

6i6b 33-6i7a
8; speckled, or

Asterias 6i7
a

5 ;
white 593

b
3.

Hesiod 6oib 2.

Himantopus rtifipes 6l6
b 2O note.

Hind 578
b

7.

Hinny 488
a
27, 49i

a
2, 577

b
21,

26, 29 ;
see also Jennet.

Hip-socket 5i6
a

35.

Hippelaphus 498
b
3i-499

a
9.

Hippomanes 572
a
21-30, 577* 10,

605
a 2.

Hippopotamus, aquatic habits of

589* 28, 6o5
a
13 ; description of

502
a
9-15 ;

feet of 499
b 10.

Hippurus, breeding of 543
a 22

;

hibernation of 599
b

3.

Hirundo urbica 6i2b 21.

Hobbyhawk 620* 20.

Holothuria 487
b

15.

Holy - fish 620b 35 ;
see also

Anthias.

Holy-snake 6o7
a
30.

Homarus vulgaris $26
* 12 note

;

see also Lobster.

Homer 5i3
b
27, 5i9

a
18, 574

b
34,

575
b

5, 57
b

i&amp;gt;

6o6a 20, 6is
b
9,

6i8b 25, 629
b 22.

Homogeneous parts 486
a

5, 487
a
2,

489
a 26.

Honest Wife, mare so called 586
a

14.

Honey 488
a

18, 553
b

32, 623
b

24,

&c.

Honeycomb 553
b

2, 24,623
b
7,33,

c.
;
of Porphyra 546

b 20.

Honeycomb bag, of ruminants

507
b

4.

Hooers 537
a
19 note.

Hoof 486
b
20, 5i7

a
8, &c.

Hoopoe 6i5
a
16; eggs and nest

of 559
a

9, 6i6a 35 ;
habitat of

488
b
3 ; metamorphosis of

633&quot;-

18-29.

Hoplopterus spinosus 6l2a 20

note.

Horehound 59i
a 16 note.

Horn 487
a
8, 5 17

a
8, 20 ;

of Bison

499
b
32; of deer 5oo

a
6-13,

6ii a
25; &c.

Horned animals 498
*

31, 499
a

I,

IS, 57a
35; diet of 595

a
14 5

womb of 5io
b 18

;
&c.

Hornet, see Anthrene.

Horse, age of maturity in 545 10
;

breeding of 575
b
20; colour of
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518*9; dietof595
b
23; diseases

of 6o2 b 13, 6o4
a 22

; dreaming
in 536

b
29 ; drinking 595* 9 ;

gall of 5o6
a 22

; genitals of 5oo
a

34,
b 6

; habits of 6o5
a 8

;
heart

of 5o6
a 10

;
hostilities of 6o9

b

14; killed by bees 626a 21
;

mane of 498
b
30, 5O2

a 10
;
ma

ternal resemblances in 5oo
a

32; neigh of 5O2
a

12, 544
b

7 ;
Nisaean 632

a
30; senses of

533
a
3i 5

teats of 52i
b
23 ;

teeth
of soi

a
17,

b
2, 14, 576

a
7;

temper of 57i
b
25 ;

wild 438*
31 ;

womb of 5io
b

17, &c.

Horse-fly, or Myops, development
of 552

a
3o; diet of 596

b
15 ;

proboscis or sting of 49o
a
20,

528
b
3i, 532

a
9.

Horse-mackerel 6iob 5.

Horseman ant 6o6a 5 ;
crab $25

b 8.

Huckle - bone 499
b

20-31 ;
of

camel 499
a 21

;
of hippopotamus

502
a

1 1
;
&c.

Humble-bee 623
b
i5; habits of

629
a
30 ;

nest of 555
a
13-19.

Humming 535
b

6.

Hump, of camel 499
a

13.
Hunchback crabs, or cyphae

525
b

2, 18, 28, 31, 549
b 12.

Hunter-wasp, see Ichneumon.

Hyaena, description of 579
b
16-30,

594
a
3i-

b
5-

Hybris 6i5
b 10.

Hypanis 552
b

17.

Hypera 55 i
b 6.

Hyperboreans 58o
a 18.

Hypochondrium 493
a
20, 496

b
13.

Hypoglutis 493
b

10.

Hypolais, or lark 564
a

2, 6i8a 10.

Hypozoma 532
b

16, 535
b

8.

Hystera, or delphys 5io
b

14.

Ibis, Egyptian 6i7
b
27 note.

Ichneumon, craft of 6i2a i6;

young of 58o
a
24 ;

a species of

wasp so called 552
b

26, 552
b 26

note, 6o9
a

5.

Ichor 52i
a

13, 33.
Idalia laciniosa 532

b 26 note.

Iliad 6i5
b

9.

Illas 6i7
a 22.

Illyria 6o6b
3 ;

swine in 499
b

13.
Incisors 499

a
23 note.

India soi
a
26, 57i

b
34, 597

b
27,

6o6a 8, 6o7a 34, 6ioa 19.
Indian ass 499

b
19.

Ines 5i5
b 28.

Inhalation 487
a

29, 492
b

9, &c.
Insects 49o

b
14, 523

b
12, 53i

b
19

-532
b
i8, 534

b
i5, 55o

b
2-557

31, 6oi a
i

; copulation of 542
!l

35, 55o
b 22

;
definition of

487&quot;

33 ;
diet of 596

b 10
;
diseases

of 6o5
b 6

;
hibernation of 599

a

20
; vitality of 53 i

b
30 ;

&c.
Intestine 489

a
5, 5o7

b
31.

Inula coryza 534
b 28 note.

Inversio viscerum 5O7
a 21.

Ionia 6i5
b 8.

Iphicles 585
a

14.

Ister, or Danube 597
a n, 598

b 16.

Italy 6o7
a
26, 632

b 26.

Ithaca 6o6a 2.

lulus 523
b

1 8.

Ixodes ritimis 557
a 16 note.

Jackal 58o
a 28 note.

Jaws 492
b 21.

Jay 592
b

13, 6i7
a 20

; description

of6i5
b
i9; nestof6i6a

3.

Jennet 49 i
a 2

;
see also Hinny.

Jerboa 58i
a
34 note.

John Dory 535
b
17 note.

Jugular veins 5l2
a
20, 24, $i4

a lo.

15 notes.

Keraiae 499
b

29.
Kestrel 594

a 2
; crop of 5O9

a
7 .

eggs of 55 8 b 28, 559
a 26.

Kidneys 496
b
34, 5o6

b
25, 5o7

a
20,

&c.
;

fat of 520
a
27 ; fourfold,

in foal 577
a 6

;
of Ox and

Turtle 5o6
b
29 ;

veins of 5i4
b

16, 36.

King, or Old Man, the wren so

called 492
b

18, 6o9
a

17, 6i5
a

19.

King-bees 553
a
25, 623

b
9 ;

cells

for 623
b
34, 624

a
i, 3; egg of

554
a
24 ;

habits of 624
a

26,
b
6,

11-15 ;
two kinds of 553

b
14.

Kingfisher, see Halcyon.
King s-spear 627* 8.

Kissing, in pigeons 56o
b

25.
Kite 592

b
i

; drinking of 594
a 2

;

gall of 506 24 ;
hibernation of

6ooa
11, 28; hostilities of 6o9

a

20, 6ioa 1 1
;
incubation of 563

a

30; spleen of 5o6
a 16.

Knee 494
a

5, 18 ;
of camel 499

a
19.

Knuckle -
beetle, or Sphondyle

542
a

11, 6o4
b

19, 6i9
b 22.

Labour, in women 586
b
27.
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Labrax, see Basse.

Labyrinth 499
b

25.
Laconian hound, see Dog.
Laedus 6ioa 9.

Laius, or Blue-thrush 6l7
a

15.

Lake-fish, maladies of 6o2b 20
;

seasons of 6oy
b
34.

Lamia, or Shark 54o
b

18, 62 i
a 20.

Lammergeyer, see Phene.

Landrail, migration of 597
b
17, 20

note
;
see also Corncrake.

Language 535
a
29, 536

b 2.

Lantern, of sea-urchin 53i
a

5.

Lard 487
a

3.

Lark 6i5
b
33 ; description of 6i7

b

20-23 I
habits of 6i4

a
33, 633

b

2
;

hostilities of 6o9
a

7,
b
27,

6ioa 9 ;
hibernation of 6ooa 21

;

nest of 559
a

2, 6i8a 10.

Larus, see Gull.

Larynx 493* 6.

Latax, see Beaver.
Lateral sinus 5i4

a
15 note.

Lebadia 6o6a
I.

Lectum a
5.

Leek 55i
b 20.

Leekbane, or Prasocuris 55 i
b 20.

Left-hand side, inferiority of 497
b

22.

Leg 49 1
a
29, 494

a
3, 5O2

b
i, &c.

Leguminous plants $22
b

32.
Lemnos 522

a
14, 18.

Leontini 52o
b

i.

Leopard, Pard, or Panther, fable

of 6i2a
10-15 ;

foot of 499
b
9 ;

habitat of 6o6b 16; sexes of

6o8a
32; teats of 5oo

a
27;

teeth of 5oi
a

17; temper of

488
a
27.

Lesbos, fishes of 621 b 22.

Leto 58o
a

1 8.

Libya 6o6a 7,
b

19, 6o7
a

22, 6i$
b

4 ;
lions in 6o6b

9 ; serpents
in 6o6b

9 ; Libyan sparrow, or

ostrich 6i6 b
5 ;

rams in 6o6a
19.

Libyus 6o9
a 20.

Lice, description of 556
b
28-5 5 7

a

28
;
diet of 556

b 22
; reproduc

tion of 539
b 10

;
sea-lice 537

a
5,

6o2b 29.

Ligaments 5i$
b 21 note; lig.

nuchae 5i5
b 8 note

; lig. vesicae

lateralia 5i4
b
33 note.

Limbs 486
a

9, &c.

Limnostreae, or Lagoon oysters

528
a
23, 30, 547

b
11,29.

Limpet 528
a

14, 529&quot;- 31, 530^21 ;

habits of 528
a

2, 53o
a

17, 547
22, 548

a
27, 59o

a
33 ;

wild 529
b

15-

Linnet, see Acanthis
;

Green

Linnet, see Greenfinch.

Ligyans, seven-ribbed 493
b

1 5.

Lion, astragalus of 499
b
25 ;

bones
of 516 7, 52i

b 12
; breeding of

579
a
33 ;

claws of 5i7
b

i
; copu

lation of 539
b
22; description

and habits of 579
a
33~

b
15, 594

b

17-27, 629
b
8-630- 10

;
foot of

499
b 8

; gait of 498
b

7 ;
hostili

ties of 6loa 13 ;
in Libya 6o6b

14; mane of 498
b
25 ;

neck of

497
b
16; poisoned by leopard s

bane 6i2a 9 ; retromingent 500
*

1 5 ;
stomach of 5o7

b 22
;
teats

of lioness 5oo
a
29 ;

teeth of

5oi
a

16,
b 6 note, 5O7

b 16
;

species of 629
b
33 ; temper of

488
b

17, 57 i
b

27.

Lips 492
b
25.

Lisping 492
b
34.

Liver 496
b

17, 30, 5o6
a

13, 5O7
a

12, 5i4
b

14, 28, 586
b 18.

Lizard 488
a
23, 48g

b
21, 503 12,

6l9
b

22, 623
a

34 ;
in Arabia

606b 6
;
colour of 503

b
5 ; copu

lation of 540
b
4 ;

diet of 594
a
4 ;

eggs of 558
a

15 ;
hibernation of

503
b
28, 599*31 ;

limbs of 498
a

I4&amp;gt; 53 a 22
I
scales of 5O4

a 28
;

sloughing of 6oob 23 ; spleen of

5o6
a
20, 5o8

a
35 ;

stomach of

5o8
a

5 ;
tail of 5o8

b
7 ;

testicles

of 509
b 8

; tongue of 5o8
a
25 ;

womb of 5io
b
35 ;

see also

Colotes, Gecko.
Lobster 49o

b
13, S2 S

a
32 &amp;gt;

b n
;

copulation of 54i
b 20

; descrip
tion of 526

a
I i-b 33 ;

freshwater

53o
a 28

;
habitat of 549

b
i5;

seasons of 6o7
b
4 ; sloughing of

6oi a II.

Localus, caeca of, 5O9
a 22.

Locust, see Attelabus and Grass

hopper.
Locusta viridissima 6i2a 34 note.

Loligo vulgaris 524
a 26 note.

Lophiuspiscatorius 564
b 18 note

;

see Fishing-frog.
Lota I ulgaris, the burbot 5o8

b
1 6

note.

Louse-disease 557
a 2.

Lower and upper parts 494
a
27.

Lucerne, see Median grass.
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Luciola italica 5$i
b
24 note.

Lung 495* 31, 496* i, 506* I,

507*18, 5i3
b

i6, 548
a u.

Lycia 548
b 20

; goats in 6o6a 17.

Lydia 6i7
b

19.

Lymph 48Q
a
23, 5ii

b
3, 5i5

b 29-

Lynx, astragalus of 499
b
24 ; copu

lation of 539
b 22 ; retromingent

5oo
b

15.

Lyra, or Gurnard, voice of 535
b
17.

Lytta 604* 7 note.

Macedonia 596* 4, 7.

Mackerel, migrations of 597* 22,

599
a

2, 6iob 7 ; spawning of

571*13; see also Coly-mack-
erel.

Madrague 537* 19 note.

Maedica 5oo
a 2.

Maemacterion 54o
b

3, 566* 18,

578
b

14, 597
a
24.

Maena vulgaris 569
b 28 note.

Maenis, abundance of 57o
b 28

;

colour of 6o7
b 21

; fry of 569
a

19,
b 28

;
seasons of 6o7

b 21
;

sexes of 6o7
b 10.

Maeotis, Lake 620 6.

Maggots 6i4
b 2

;
in stag s head

5o6
a

27.

Maia squinado 525
b
4 note.

Malacocraneus 6i7
a
32-

b
5.

Malacostraca, see Crustacea.
Male sex 489

a u, &c.; teeth in

5oi
b 20.

Malea, Cape 548
b

25.
Males taking after mother 500* 32.
Mallow 605* 23 note.

Maltese dogs 6i2 b 10.

Man 486
a

18, 488
a

8, 489^ I, &c.
;

age of maturity in 54 5
b
27 ;

anatomy of 49 i
a
20, 494

b 22
;

blood of 52i
a
3 ;

breasts of

5oo
a
17, 52i

b
23 ;

a genus 5o5
b

28
;
hair of 498

b 16
;

heart of

5o6
b
33 ; gait in infancy 5oi

a 2
;

mouth of 5o2
a
34 ; reproductive

organs of 5oo
a
34, 5O9

b
i5;

stomach of 5O7
b 21

;
skull of

5i6
a
i7; teethof 5oi

b
2, 5O7

b
16;

upper parts smaller than lower
in 5oo

b 26.

Mane 498 28.

Manyplies 5O7
b

7.

Marathon 569
b 12.

Marc, of grapes 592
b u note.

Mare, maternal fondness of 6li a

II
; impregnated by wind 572

a

14 note ; milk of 522* 28
;

in

Pharsalus 586
a
14; in Scythia

631* I
;
wantonness of 572* 8 :

see also Horse.
Mare-suckled 577

b
.

Marine animals 488
b

7, &c.

Marinus, blindness in 6o2a I :

gestation of 57o
a
33.

Marjoram 6i2a 25, 27, 28, 34 ;

see also Origanum.
Marrow 487

a
3, 5i6

b
6, 517*3,

5 2i
b

5.

Marsh-fishes, spawn of 568* 10.

Marten, or Pole-cat, habits of

6i2b
10-17 ; penis of 5oo

b
24.

Martichoras 501
a
25~

b
i.

Mayfly 552
b

23, 6oi a
34 notes.

Meadow spider, eggs of 555
b

7.

Measles, in pigs 6o3
b 16

Mecon 529
a
3o ; of ascidians 531

*

16
;
of molluscs 529* 10, 547

a
15,

&c.
Meconium 587

a
30.

Media 552
b

9.

Median grass, or Lucerne 522
b
27.

595
b
29, 627

b
i7.

Medicago sativa 522
b
30 note.

Medius 6i8b 14.

Melanurus, diet of 59i
a

15.
Melilot-clover 627

a 8.

Melis, a disease in asses 605* 16.

Melon-seed 551* 12.

Membrane 5ii
b

8, 519*30, &c. ;

of brain 514*17; of egg 56i
b l6.

Memory 488
b
25.

Meninx, see Membrane.
Menstruation 52 i

a
26, 572 29,

582* 33, 585
b

2, &c.
Merlin 563 25 note, 62oa 18 :

hostilities of 6o9
b

9, 30-35.

Merops, see Bee-eater.

Merou, see Epinephelus.
Mesenteric arteries 5i4

b
24 note.

Mesentery 495^ 32.

Messapium, Mount 63o
a

19.

Metageitnion 549
a 16.

Metamorphosis of birds 632
b
24.

Metra 5io
b

15.

Midge, see Empis.
Midget-bird, or Oestrus 592

b
23.

Midriff 5o6
a

5, 5o7
a
26, 5O9

b
26,

514*30, ^35.
Miletus, cicada in 6o5

b 26.

Milk 487* 4, 52i
b

18, 573* 24 ;
of

camel 578* 14; in women 585*

29, 587
b

19, &c.

Milk-shells 528* 23.
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Millet 55i
a

16, s68
b
24, 58o

b
12,

595
a 29-

Minnow, spawn of 567* 32, 568
a

22.

Mitys 624
a

14.

Moisture, in body 489
a 20.

Mole 488
a 21

; eye of 49l
b
28,

533
a
3 ;

habitat of 6o5
b

31.

Molluscs, see Cephalopods.
Molossian dogs, see Dog.
Monapus, or Bison 63o

a 21.

Monkey, description of 5O2
a
17-

b 26.

Moon, influence on menstruation

582
a

36.

Mormyrus, spawning of 57o
b 22.

Morns alba 55i
b 16 note.

Mosillus 535
a
31 note.

Moth, in beehives 6o5
b

14.

Motion, points of 49o
a 26.

Mountain-stork 6i8 b
33.

Mouse 488
a
21, 579

a
24; drinking

of 595
a

9 ; multiplication of

58o
b
io-58i

a
I

; plague of s8o
b

15 ;
in Arabia (Jerboa) 6o6b 6

;

spiny in Egypt 58i
a 2

; white,
of Pontus 6oob 14.

Movements of animals 498
b

5, &c.

Mugil chelo 543
b

14 note ; M.
saliens 57o

b
33 note.

Mulberry 6o3
b

14.

Mule 488
a
27, 4pi

a
2, 498

b
30,

499
b 12

; breeding of 577
b
5-

578
a

5 ;
diet of 595

b
23 ; gall

absent in 5o6
a 22

;
menstrua

tion in 573
a

16, 578
a 2

;
old

mule, at Athens 577
b
29 ;

teeth

of 5oi
b
3 ;

in Syria 58o
b

i.

Mullein 6o2 b
32.

Mullet, grey, or Cestreus, blind

ness in 6o2a
i

; breeding of

543
a
2,

b
3, 14; capture of 541*

22
; caeca of 5o8

b 18
;
and con

ger 6iob ii
;
ear of 534

a 8
; fry

of $69
b
29 ; habitat of 598

a
10,

60 1
b 21

; migration of 569
a
7 ;

seasons of 6o7
b
25, 62i b 21

;

sleep of 537
a
29 ; spawn of 567^

19, 57o
b 2

;
swiftness of 62ob 26.

Mullet, red, or Trigle 6iob 5 ;

breeding of 543
a

5, 57o
b
23-25,

62 1
b 21

;
caeca of 5o8

b
17 ;

diet

of 59i
a

12,
habitat of

6iob 5.

6iob 5, 62i b
7;

20 8a 10

Munychium 543
b

7.

Muraena, breeding of 543* 20-29 5

copulation of 54o
b

i
; diet of,

59i
a 12

;
fins of 489

b
28, 5O4

b

34 ; gall of 5o6
b
17 ; gills of

5&amp;lt;D5

a
16; habitat of 598

a
14 ;

hibernation of 599
b 6 ; hostility

to conger 6 iob 1 7 ;
roe of 5 1 7

b
7 ;

M. unicolor 543
a 26 note

Murex, or Purple-shell 547
b
31,

62 i
b II

; anatomy of 529
a
6,

53O
a

5 ;
bait for 535

a
7 ;

diet of

568
a n, 3

a
13-19;

growth 547
b
23 ; habits, species,

&c. 547
a
4-547

b
1 1 ; hiberna

tion of 599
a ii ; operculum of

53o
a
25 ; proboscis of 528

b
30,

532
a
9 ;

shell of 528
a
10, 53o

a
5 ;

spawning of 546
a
i8~547

a
4;

M. brandaris, &c. 547
a
39note.

Musaeus 563
a 18.

Mussel 528
a
15, 22, 29 ;

freshwater

6i4
b
28; spat of 547

b n.
Mustela boccameia 6i2b 10 note.

Mustelus laevis 565
a
27,

b 6 notes.

Mutilation, effects of 589
b
32.

Myliobatis aquila 54O
b 18 note.

Myops, see Horse-fly.

Myrtle 55o
a

10, 627
a

8,
b 18.

Mysticetus 51 9*23 note.

Mytis 524
b

15, 526** 32.

Myxon, or Smyxon, breeding of

543
b
i5, 57o

b
3-

Nails486
b
20, 487

a
6, 5ii

b
8, 517*

Narce, see Torpedo.
Naucrates ductor 557* 30 note.

Nauplia 6o2 a 8.

Nautilus, see Argonaut.
Navel 586

a
30 ;

of apes 5o2
b

13,

&c.

Navel-string, ligature of
587&quot;- 7.

Naxos 496
b 26.

Neck 49i
a
28, 493

a
5 ;

of lion,

497
b 16.

Necydalus 55 i
b 12.

Needle-fish, or Pipe-fish, see

Belone.

Neritae, capture of 535
a
19; habits

of 53o
a

1 8, 547
b
23 ;

hermit-

crab in 53o
a

12, 27, 548
a
i7;

shell of 530
a

7.

Nerves 515 21 note.

Nessus 579
b

7, 6o6b
15.

Nests, of birds 559
a
1-14, 562

b 2-

564
b

13, 6i2b i8-620b 8, pas
sim

;
of insects 552

b
27-5 $6

b
5,

622b 9~629
b
2; of octopus 544

a
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12, 59i
a

2, 622a 5 ;
of various

animals 488
a 21.

Newt, or Cordylus 487* 28, 49o
a

4, 5$9
b 26.

Nictitating membrane 5o4
a 26

note.

Nightingale, breeding of 542
b
26;

song and habits of 536
b

18, 29,

632
b 21

; tongue of 536
a

29.

Night-raven 5c&amp;gt;9

a
22, 592

b
9, 597

b

23, 6i9
b

1 8.

Nile 597
a 6.

Ninus 6oi b
4.

Nipple 493
a

13.

Nisaea, horses of 632
a
31.

Nisyros 6i7
a

24.
Nits 539

b
11, 556

b
23.

Nocturnal animals 488
a
25 ;

birds 592
b 8.

Nomad animals 488
a

14.
Nonnati 569

a
30 note.

Nose 492
b

5 ;
of elephant 497

b
25,

&c.
Nostrils 533

a
23.

Notidanus griseus 54o
b

1 7 note.

Nuthatch, or Sitta 6o9
b n, 6i6b

22.

Nylghau 498
b
32 note.

Nympha55i b
2, 555

a
3-

Nymphia, or madness in horses

6o4
b 10.

Oblata melanura 59i
a
13 note.

Occiput, hollow 49i
a
33,

b
i note.

Octopus, or Poulpe, as bait 534
a

25 ; breeding of 534
b
25, 54i

b

1-18, 544
a
i-24; capture of

534
b
25 ; description of 49o

a
i,

523
b
29-524

a
26,

b
27-525

a
19;

diet of 59 i
a 1-6

;
eaten by con

ger 59o
b
18; egg of 525

a 2
;

habits of 49o
a

i, 53 i
b

2, 62 i
b
17,

30, 622a 3-
b
i8; seasons of

6o7
b
7 ; spawn and development

of 549
b
3i-55o

b 2i.

Ocypoda cursor 525
b 8 note.

Ocythoe tubcrculata 525* 29 note.
Odour 492

b
14.

Oenanthe 633
a 16.

Oenas, or Stock-dove 544
b
6, 558

b

23, 593
a
15-21-

Oesophagus 495
a
19, 5o5

b
32, 5o7

a

25 ;
of fish 507- 10; veins of

5i4
b

14.

Oestrus, or Gadfly 5o6
a
27 note ;

development of 47b 6 (?), 55i
b

21
;
diet of 596

b
15 ; proboscis

of 49o
a
2i, 528*31, 532

a 10
;
a

bird so called 592
b
23.

Oeta 522
a

7.
Oil 6o5

b
i, 20.

Oinopota cellaris 552
b

5 note.

Old-age, or slough, of snakes 6oob

21.

Old Man, see King.
Oleaster 596

a
25.

Olive 553
a
21, 556

a
24, 596* 25,

6oi a
7, 624

b ii
;
see Oil.

Omentum, or Caul 51 4
b
10, 5i9

b
7,

52o
a
24.

Omnivorous animals 488
a

15.

Operculum, of fish 5O5
a 2

;
of

shellfish 528
b

8, 53o
a 21.

Ophiomachus 6i2a 34 note.

Ophisurus colubrinus 62 i
a

38
note.

Opisthuretic animals 5oo
b

15,

59b
3, 539

b
21, 54o

a
24, 546

b
I,

579
a

33&amp;gt;

b
32.

Opus 576
b 26.

Oracle, of Lemnos 522
a 18.

Orchomenus 605
b
31.

Orcys 543
b

5.

Origanum 534
b 22

; see also

Marjoram.
Oriole, see Golden oriole.

Orphean warbler 6i8a II note.

Orphic egg 559
b
29 note.

Orphus, or Sea-perch, diet of

59i
a 2

; growth of 543
b

i ;

habitat of 598* 10
;
hibernation

of 599
b 6 ; see Perch.

Orsodacna, or Bud-bane 552
a
30.

Oryx 499
b 20.

Ostracoderms 49o
b

10, 49i
b

27,

5 23
b

9, 527
b
35, 5 9o

a
i 9
-b

i,

599
a
10-20, &c.

Ostrea cochlear 547
b 12 note.

Ostrich 6l6b 5.

Otoliths 6oi b
32 note.

Otter, feet of 487
a 22

;
habits of

594
b
32-595

a
4-

Ourax, or Tetrix 559
a

13.

Ovipara 489*35, 49o
b
22, 5o2

b
28,

5o6
b

25, 5io
b

35, &c.

Owl, bird-catching by means of

6o9
a

15, 6i7
b

5 ;
caeca of 5O9

a

22
; capture of 597

b
25 ; crop

of 509
a
3 ; eyelids of 5O4

a
27 ;

fables of 6o9
a 8-16

;
habits of

488
a
25, 5 92

b
9 , 6i9

b
18-23;

hibernation of 6ooa 28
; spleen

of 5o6
a
17 ; Aegolian 592

b II
;

eared, or horned 5o6
a

17 note,
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597
b

18, 6i7
b
31 ;

little horned

592
b u, 13, 6i;

b
31.

Owsel, see Blackbird; fish so

called, colour of 6o7
b

15 ;

hibernation of 599
b 8.

Ox, see Cattle.

Ox-ray, or Bos, disparity of sexes

540
b

17 ; viviparous 566
b

4.

Oyster 487
a
26,

b
9, 15, 49o

b n,
523

b
12, 528

a
i, 53i

a
16,

b
5,

547
b
20, 548- 16, s68

a
9, 590**

30, 6o7
b

i
; pool or lagoon

oysters, or limnostreae 528
a
23,

30, 547
b
11,29.

Ozolis 525* 19.

Pachytilus migratorius, &c.

17 note.

Paeonia 499
b

13, 5oo
a

i, 19.

Pagellus erythrinus 598
a
13 note

;

P. mormyrus 57o
b 21 note.

Fagrus vulgaris 598
a
13 note.

Pagurus 525
b

5 ;
P. bernhardus,

&c. 53o
a
9 note.

Palaemon, 525
b

2, 21 notes
;

see

also Carid.

Palm-tree 6ioa
23.

Palpitation 52i
a

7.

Pamphila 55 i
b 16.

Pancreas 5i4
b n.

Panther, see Leopard.
Panther s-bane 6i2a

7.

Parasilurus aristotelis 568
a 21

note.

Parasite, of tunny 557- 28, 598
a

1 8, 599
b
26, 6o2 a

27.

Pard, see Leopard.
Pardalus 6i7

b 6.

Pardion 498
b
33.

Parrot, 597
b 28.

Parrot-fish, see Scarus.

Partridge 488
b
4 ; age of 563

a
2,

6i3
ll

24; caeca of 5o9
a 21

;

conception in 54i
a
27, 56o

b
13 ;

crop of 5o8
b 28

;
as decoys 6 14

a

10
; diet of 62 i

a
i

; eggs of

559
a
23 ;

habits of 6i3
b
6-6i4

a

32, 633
b
i; nestof 559

a
i, s64

a

20-24 5 temperament of 488
b

4,

564
b
i3; testicles of 5io

a
6,

564
b 12

;
voice of 536=* 27,

b
14,

6i4a 2
; wind-eggs in 559

b
29.

Parts of animals 49i
a

14, 497
b

4,
&c.

Paunch, of ruminants 507
b

i.

Peacock, and hen, description of

564* 25~
b
9 ; temperament of

488
b
24 ; wind-eggs in 559

b
29.

Pear-tree 552
b

i, 627
b 16.

Pelamys 488a
6, 6iob 6

; breeding
of 543

b
2, 57i

a 20
; migration

of 598
a 26.

Peleias, see Rock-pigeon.
Pelican, diet of 6i4

b
27 ; migra

tions of 597
a
9-14,

b
30.

Pelopaeus 552
b
30 note.

Peloponnese 593
a

12, 6i8b
15.

Pelusium 6i7
b

30.

Pelvis, 493
a 22.

Penaeus caramote, 525
b 21 note.

Penduline titmouse 593
a

12, 6i6a

Penelops 593
b
23.

Penia 55i
b 6.

Penis 493
a
25, 497

a
24, 5oo

b
20,

59a
35) 5 IQa 29 5

of cuttlefish

54i
b

8.

Pennatula 532
b 26 note.

Pennellafilosa 6o2a 28 note.

Peraeas, diet of 59i
a
24.

Perch, freshwater, 568
a
23 note ;

caeca of 5o8
b
17 ; gills of 505

a

17; pairing of 599
b 8

; spawn
of 568

a
23.

Percnopterus 6l8b 32.
Perineum 493

b
9.

Peristera, see Pigeon.
Persia 58o

b
29.

Phalacrocorax pygmaeus 6i7
b

19
note.

Phalangium, or Venom-spider
55

a
5)

b
3 1

) 5 22b 2
7&amp;gt; 57i

a
5

594
a
32 ; copulation of 542* n-

17 ; eggs of 555
b
12; sexes of

538* 28
; species of 622b 28

;

sting of 6n b 21.

Phaleric fry 569
b
24.

Phallusia mammillata 53i
a
30

note.

Pharnabazus $8o
b

7.

Pharnaces 58o
b

7.

Pharos 6o7
a

14.

Pharsalus s86
a

15, 6i8b 14.

Pharynx, 535
a 28.

Phasis, cattle of 522
b

15.

Phatta 544
b 6

;
see Cushat.

Pheasant, eggs of 559
a
25 ;

habits

of 633
b 2

;
lice on 557

a 12.

Phene, or Lammergeyer 592
b

5,

6i9
a

13,
b
23 ;

rears the eagle s

young s63
a
27, 6i9

b
34.

Pherecydes 557
a

3.

Philonexis catenulata $24
a
7 note.
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Phlegm 48;
a

5, 5ii
b 10.

Phoenice, Phoenicia 525
b

7, 54i
a

18, 577
b
25, 6o3

a
i.

Phohdotes, or Tessellates 49O
b
24,

492
a
26, &c.

Pholis, nest of 621 b
8.

Phoxinus, or Minnow, spawn of

56;
a
32, 568&quot;

22.

Phrenic nerve 5i4
a
36 note.

Phrygia 58o
b

7, 6i7
b
19 ;

cattle of

5i7
a 28

; cheese of 522
a
29.

Phthiriasis 557
a
34 note.

Phtliirius inguinalis 557
a

34
note.

Phycis, or Black Goby, colour of

6o7
b

1 8
;
diet of 59 i

b
13 ; spawn

of 567
b 20.

Phycis blennioides 599
b
33 note.

Phycus 568
a

6, 10 note; see also

Seaweed.

Physiognomy 49 i
b

I2~492
a

12,

493
b
32,494

a
IS-

Pia mater 494
b

30, 519&quot; 37
notes.

Pickles, as bait 534
a 18.

Pig 6o9
b
28, 62 i

a
i

; age of ma
turity in 545

a 28
; astragalus of

499
b 21

;
brain of 52o

a
27 ;

breeding and reproduction of

542
a
29, 545

b
i

, 546
a
7-28, 572

a

7, 573
a
32-

b
17, 577

b 28
;

diet

of 595
a
i4-

b
5, 621* i

; diseases

of 603
a
3o-6o4

a
3 ;

flesh of 52o
a

9 ;
foot of 499

a 12
; gall, absent

in 506* 23 ;
hair of 498

b
27 ;

hostilities of 6o9
b 28

;
lice on

557
a
17 5

attacked by lion 63o
a

2
;
mice destroyed by 58o

b
24 ;

mouth of 5O2
a 8

;
marrow of

52 1
b
15 ;

and scorpion 6o7
a

1 8
;

solid-hooved 499
b
13 ;

stomach
of

5&amp;lt;D7

b
20, 5o8

a 8
;
teats of 5oo

a

27; teeth of 5oi
b
4, 21, 5c7

b
16,

538
b 21

;
tail of 502^ 12

;
testi

cles of 509
b
14 ;

viscera of 5o7
b

36 ;
voice of 536

a
15 ;

womb of

5lo
b

17 ;
see also Boar.

Pigeon 633
b
4; breeding of 544

b

8-12, 562
b
3-563

a
4; crop of

5o8
b 28

;
diet of 593

a
16, 24 ;

eggs of 558
b
13-27, 559* 23,

56o
b
21, 562

b
5 ; gall of 506 21

;

habits of 488
a

5, 56o
b

10, 25,
6i2b 3i-6i3

a
13, 62oa

25, 633
b

4 ; hatching of 564
a 8

; migra
tions of 597

b
5 ; species of 544

b

1-8
; spleen of 5o6

a 16
;
wind-

eggs in 559
b
29 ;

see also Oenas,
Rock-pigeon, Turtle-dove.

Pinna 528
a
23, 33, 547

b
15, 548

a
5,

588
b

14 ; guard, or parasite, of

547
b

16, 28, 548
a 28.

Pinnotherespisum and P.veterum

547
b

17, 26 note.

Pipe-fish, see Belone.

Piper, or Sea-cuckoo, see Cuckoo-
fish.

Piphinx 6ioa n.
Pitchwax 624

a
17.

Plangus 6i8b 23.
Plants 539

a 16.

Plateus 55i
b 16.

Plectrum 5i6
b

i.

Pleiads 542
b

11, 22, 543
a

15, 553
b

31, 566
a
2i, 592

a
7, 598

b
7, 599

a

28,
b ii.

Phivianus aegyptiacus 6i2a 20

note.

Pneumatic pressure 586
a 16.

Podagra 575
b 8.

Poduridae 5$2
b 6 note.

Poecilis 6o9
a 6.

Points of motion 490* 26.

Poison for fish 6o2b 31.

Polecat, see Marten.
Polistes 554

b
24 note.

Folium 6os
a 6.

Polybus 5i2
b 12.

Polypus egg 525
a 22

;
see Argo

naut.

Pompilus 6o9
a

5 note.

Pontic mice 6oob 14, 632
b 10.

Pontilus, see Argonaut.
Pontonia tyrrhena 547

b
17 note.

Pontus, ass absent from 605^ 22
;

bird migrants in 596
b
32 ; honey

of 554
b

8, 1 8
; ram, hornless in

6o6a 10
;
see also Euxine.

Pool-oyster, see Oyster.

Poplar, white 549
b

33.

Poppy 627
b

17.

Porcupine, hibernation of 579
a
31,

6ooa 29 ; spines of 49o
b
29, 623&quot;-

Pordoselene 6o5
b

29.

Porphyra, see Murex.

Porphyrio, or Purple Coot, crop
of 509

a ii
; drinking of 595

a
13.

Porpoise, habits of 566
b
9-16 ;

in

Euxine 598
b

i
;
teats of 521

b
24.

Portae, or portals, of liver 496
b
32,

586
b

1 8.

Portal vein 5i4
b

15 note.

Poseidon 543
a

ii,
b

15, 57o
b

I.
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Poulpe, see Octopus.
Poynx 6i7

a 8.

Prasocuris, or Leekbane 55 i
b 20.

Prawn, see Carid.

Pregnancy, signs of 583
b
30, 6o;

b

i, &c.

Prepuce 5i8
a 2.

Presbys, see King or Old Man.
Priam 6i8b 26.

Priestesses, in Caria 5l8
a
35.

Primas-tunny, hibernation of 599
b

18.

Propagation, modes of 539
a

i, c.

Property, or accident 486
b

5.

Propontis 598* 25,
b 28.

Psen, or Fig-wasp 5$7
b 26.

Psetta, or Flatfish, breeding of

543
a 2

;
habits of 62ob 30 ;

hermaphrodite 538
a 20.

Pseudopuspallasii 567
b
25 note.

Psyche 557
b

14 note.

Psyche, or Butterfly 532
a
27, 5$o

b

26, 55i
a

14.

Psychical qualities 588
a
19, &c.

Psychrus 5i9
a

15.
Pternis 62oa

19.

Pubes, hair on 498
b

23.

Pulmonary artery 5i3
a
37 note.

Pulse, vegetable 552
a

19, 627
b

17.

Pupil, of eye 49i
b

21, $2o
b

3.

Pus 52i
a 21.

Purple Coot, see Porphyrio.
Purple-fish, see Murex.

Purpura haeviastoma 547
a
39

note.

Pygmies 597
a 6.

Pyrallis 6o9
a
19.

Pyrrha 62 i
b 12.

Pyrrhaean Euripus, or Lagoon
544

a
2i, 548

a
9, 6o3

a 21.

Pyrrhaustes 605
b II.

Pyrrhic cattle 522
b
24, 595 18.

Pyrrhus 522
b 26.

Pythagoreans 497
b 22 note.

Quadruped 488
a
22, 49o

a
29, &c.,

&c.

Quail, capture of 597
b n

; crop
of 509

a
i, 13; fighting of 6i4

a

6; gall of 5o6
b 21

;
heart of

61 5
a 6

; migration of 597
a
23, 26,

b
6-2o; nesting of 559

a
i, 6i3

b
7,

6l4
a
31 ; pairing of 6i4

a
26;

voice of 536
a 26.

Rabies, in dogs 6c&amp;gt;4

a
4.

Rain, effect on fishes 6oi l)

11, 32.
Rainbow-wrasse 6iob 7.

Ram, long-horned, in Libya 6o6a

19 ; temper of 57i
b

21, &c.
;
see

also Sheep.
Ranella 528

a lo note.

Raphanus 55i
a

15.

Raven, colour of 519* 5 ; crop of

509
a

i
; eggs of 563

a
32 ; in

Egypt 6o6a 14, 24; gall of 5o6
b

21
;
habits of 6i7

b
13, 6i8

b
9-16;

hostilities of 6o9
a
20,

b
5, 32.

Ray 567
a
13 note; breeding of,

and development of $6$
a
15-29,

56s
b

28, 566
a
32 ; gall of 506*

ills o?489
b
6, 5c-5

a
4; habits

of 30; hybrid, or Rhino-
batus $66

a
27 ; movements of

489
b

32.

Razor-fish, or Solen 528
a
18, 547

b

13, 548
a

5, 15 ;
senses of

535&quot; !4-

Realgar, or Sandarace 6o4
b 28.

Rectum 507* 33.
Red Sea, testaceans in 6o6a II.

Redstart, or Phoenicurus 632
b 28.

Reed 553
a
2i, 556

b
3, 568

a
26, 30,

6oi b 14, 62oa
35.

Reed-warbler 6i6b 12.

Rennet 5i6
a

4, 522
b 2.

Residuum 489
a

I.

Respiration 492
b

5, 589
a io-b 28

;

of cetacea 537
b

i, 566
b

13, s89
a

31 ;
of goats 492

a
14.

Reticulum
507*&quot; 4.

Rhina, see Angel-fish.
Rhinobatus 566

a
28, $66

a
3i note;

R. columnae 54o
b

10, 566
a
31

notes.

Rhinoceros 499
b
19 note.

Ribbon-fish 5o4
b
33.

Ribs 493
b

14, 5i6
a
29.

Right-hand side 497
b 22.

Ringdove, see Cushat.

River-fish, maladies of 6o2b 20
;

senses of 6o7
b
34, &c.

River - worms, development of

4 87
b

5-

Robber-bee 553
b

9, 624
b

25, 625
a

5,32.
Robin, or Erithacus 592 22, 632&quot;

28.

Rock-crab, diet of 59o
b II.

Rock-fishes, breeding of 543* 5 ;

diet of 548
b
16, 59i

b 12 ;
habitat

of 598
a

1 1
;
hibernation of 599

b

27 ; pairing of 599
b

7.



INDEX

Rock-pigeon, or Peleias 544
b 2

;

migration of $97
b

4.

Roe, blood of 51 5
b

34, 52o
b
24;

gall-bladder absent in 5o6
a 22.

Rostrum 526
b
34 note.

Round worm, see Ascards.
Rue 6i2 a 28.

Ruminants, fodder of 522
b 26

;

stomach of 5o7
b

I, 5i9
b 12.

Rumination 5C7
a
35 ;

in fishes

5o8
b

12, 5Qi
b

23.

Ryades, or Runners
, breeding of

543
b

14, 5;o
b 2i.

Salacious animals 488
b

3.

Salamander 522
b 16.

Salamis 56^ 12.

Salpe&amp;gt;
see Saupe.

Salt 596
a

1 8.

Sandals 499* 30.

Sandarace, or Bee-bread 626a
7 ;

or Realgar 6o4
b

27.

Sandpiper, or Trochilus 593
b II.

Saperdis 6o8a 2.

Sarcoptes scabiei 557
a
31 note.

Sardine 543
a
38 note.

Sardinella aurita $69
b
27, 62 i

b
25

notes.

Sarginus 6iob 6.

Sargue, or Sargus, breeding of

543
a

7, 543
b

8, 15; dietof59i
b

19 ; spawning of 57o
a
33 ; S.

rondeletii and vulgaris 535
b

8,

17 notes.

Saturniae 55i
b II note.

Satyrium $24
b

31.

Saupe, or Salpe, breeding of 543
a

8
;
diet of 59i

a
15, 62i b

7 ;
ear

of 534
a
9 ;

habitat of 598
a 20

;

spawning of 57o
b

19.

Saw-fish, breeding of 566
b

3.

Saw-toothed animals soi
a
16, 5O2

a

8
;
fishes 5o5

a
28, &c.

Saxicola mbicola 564
a
33 note.

Scales 486
b
21, 49o

b
22, 5o5

a
25,

5i7
b

5, &c.
Scalidris 593

b 8.

Scallop 525
a
22, 528

a
i5, 25, 53i

b

7, 547
b
14; egg of 529

b
1-7;

flight of $28
a
30, 535

b
26, 62i b

10
; gills of 524

b 22 note, 529
a

30 ; growth of 547
b
24 ;

habits

of 547
b
31 ;

hibernation of 599
a

14-18 ; pinna-guard in 547
b
29 ;

seasons of 6o3
a 20

;
senses of

535
U
17 5 spawning of 6o7

b 2.

Scamander $i9
a

17, 19.

Scarabaeus, see Cantharus.

Scarabus, or Stag-beetle 55i
b
17 ;

see also Carabus.

Scarus, or Parrot-fish 5o$
a

14,

632
b II notes

; diet of 59i
a

15 ;

gills of 5o5
a
15 ;

habitat of 62 i
b

15 ;
stomach of 5o8

b II
;
teeth

of5os
a 28.

Schoenilus 593
b

6.

Sciaena, or Chromis, breeding of

543
a 2

;
ear of 534

a
9 ;

stone in

head of 6oi b 30; voice of 535
b

17 ;
S. aquila 534* lo, 60 1

b
30

notes.

Scirrophorion 543
b

7, 549
a

15,

575
b 16.

Scolopendra, see Centipede ;
Sea-

scolopendra, description of 505
b

13-18 ;
habits of, 62i a

7-10.
Scomber colias and 6*. sarda 598

a

24, 62 1
a

1 8 notes.

Scordylae 57 i
a

17.

Scorpaena, or Sea -
scorpion,

breeding of 543
a

7 note
;
caeca

of $o8
b

17 ;
habitat of 598

a
3 ;

S. scrofa 543
a 8 note.

Scorpion 557
a
27,

b
10, 6o2a 28

;

breeding of 5 5 5
a
23-26; sting

of 532
a
16, 6o7

a
15-20, 29 ;

tail

of 5oi
a
31.

Scorpis (?), breeding of 543
b

5

note.

Sculptures, Assyrian, lion in 629
b

33 note.

Scut, see After-pig.

Scyllium canicula and stellare

565
a

16, 26 notes.

Scythia 597
a

5, 6o5
a
21, 6o6a 20

;

Scythians 576
a

21, 6i9
b

13,

63i
a i.

Sea-anemones, see Acalephae.
Sea-cuckoo, or Piper, habitat

598
a
14 ;

voice of 535
b 20.

Sea-eagle, or Osprey, description
of 6i9

a
4 ;

habitat of 593 23 ;

habits of 620a 1-12.

Sea-ear, or Haliotis 529
b

15.

Sea-gudgeon, see Goby.
Sea-gull, or Sea-mew, see Gull.

Seal, 566
b
27, $67

a
14, s89

a 28 ;

combativeness of 6o8b 22
; copu

lation of 540
a 23-26 ; descrip

tion of 489
b u,566b

27-567
a
i4;

ears absent in 492
a
26, 29 ;

feet

of 487
b
23, 498

a
3i-

b
4; gall

bladder absent in 5o6
a
23;

habitat of 594
b
30 ; kidney of



INDEX

497
a
7 ; respiration of 589

a 28
;

tail of 498
b
14 ;

teeth of 501
a 21

;

tongue of 5o8
a
27.

Sea-nettle, see Acalephae.
Sea-perch, see Orphus.
Sea-scolopendra, see Scolopendra.
Sea-scorpion, see Scorpaena.
Sea-serpent 5O5

b
8-12, 62i a 2.

Sea-snails 528
a I.

Sea-swallow, or flying fish, flight

of 535
b

27-

Sea-turtle, see Turtle.

Sea-urchin 528
a
2, 53i

b
7; breed

ing of 544
a
18-23; description

of 53o
a
32~53i

a
7 ;

senses of

53 5
a
24 ; species of

49&amp;lt;D

b
30.

Sea-weed 55o
b

7, 552** 2, 57o
a
25,

b
26, 59o

b
12, 591 12, 19, 6o3

a

17, 6~2ob 33.

Sedge-bird 6ioa 8.

Seed of plants 539
a

16, 58i
a 16.

Selachia, or Cartilaginous fishes,

bones of 5i6
b

16, 36; caeca of

5o8
b
23 ;

diet of 59i
b

10, 25 ;

habitat of 578
a 12

;
hibernation

of 599
b
3o; liver of 52o

a
i7;

migrations of 566
b
24 ; oper-

culum of 5O5
a
7 ; pairing of

62i b
24; reproduction and de

velopment of 48g
b

1 6, 54o
b
6-20,

56$
a
i2-566

a
i, 15 ;

sexual dif

ferences of 538
a
29, 54o

b
5,25;

sleep of 537
a
31 ; species of

489^ 30, 54o
b

5, &c. ; viviparous
489 2, 12, 492

a
28, 564

b
15,

57o
b

32, &c.
;
voice of 535

b
24 ;

womb of 5ii
a

4, 564
b 21

;
see

also Dogfish, Shark, c.

Sense-organs 494
b n, 499

b n,
5o5

a
32, &c.

Senses 532
b

29, &c.

Sensibility 588
b
27.

Sepia, or Cuttlefish 489
a
33, 49O

b

14; arms of 523
b
3o; as bait

534
a
23 ; breeding and develop

ment of

549
b

5,

54i
b

1-18, 544
a

55o
a i6-b 9, 567

b

6-1 1
; capture of 534

b
25, 6o8b

1 7 ; change of colour in 622a
1 1

;

diet of 59o
b
33 ;

form of 524
a 2 5 ;

ink-sac of 524
b

16, 62 i
b

27 ;

length of life in 622a 31 ;
seasons

of 6o7
b

7 ;
size of 524

a 28 ;

swimming of 489
b

36.

Sepioteuthis 524
a 26 note.

Sepium, or Cuttle-bone 524
b
24,

W2 ] &amp;gt;

2.

Septic drug 607* 22.

Serpent, or Snake 49o
b
24 ;

bite

of6o7
a
2i-34; bones of 5 i6

b
20;

description and anatomy of

5os
b
5-22, 31, 5o8

a 8-b 8; diet

of 594
a
4-24 ; flying 49o

a
1 1

;

habitat of 488
a
23, 5o9

b
5-18;

hibernation of 599
a
31 ;

hiss of

536
a
7 ; horned, of Thebes 5oo

a

4 ;
hostilities of 6o9

a
24,

b
28,

30, 6ioa 12, 6i2a
29, 35,

b
3 ;

huge, in Libya 6o6b 9 ;
move

ments of 48 9
b

29, 49o
a
31, 5&amp;lt;D4

a

18
; reproduction of 51 i

a
14-22,

54o
a
33-

b
5&amp;gt;3o,553

a
25,57.i

a
3i;

sexes of 538
a

28; sloughing of

549
b
26, 6oob 23~6oi

a
i

; temper
of 488

b
16

; tongue of 5O4
a

15.
Serranus anthias, Cabrilla, &c.

538
a
20, 57o

b
18, 598=* 10 notes

;

see Channa.
Serum 487

a
3, 48g

a
23.

Ses, or Clothes-moth 557
a 2.

Seseli 6n a 18.

Setting sun 6n a
5.

Sex 489
b

II, 537
b
22, c.

Shark, Dappled, eggs of 565
a
27 ;

Fox, breeding of 565
b

I, 566
a
31 ;

cunning of 62 i
a n

;
Hammer-

headed, gall of 5o6
b 10

;
Lamia

54o
b

1 8, 62 1
a 20

;
see also Dog

fish, Selachians, &c.

Sheat-fish, or Glanis, care of

young 568
b
2i-569

a
4, 62i a 2i-

b 2
;

as food 6o8a
4 ; gall of

5o6
b 8

; gills of 5o5
a
17 ;

mala
dies of 602b 22, 24 ; spawn of

568
a
23; tail of 49o

a
5.

Sheath-winged insects, or Coleo-

ptera 49O
a

14, 552
b
30, 6oi a

3.

Sheep, age of maturity in 545
a
24,

b
31 ;

blood of 5i6
a 6

;
colour of,

affected by water 5l9
a

13, 17;
diet of 596

a i2-b 9 ; dreaming
of 536

b
30 ;

fat of 52o
a
10; foot

of 499
b 10

;
habits of 573

b 18-

574
a
16, 6ii a

3 ;
hostile to bees

627
b

5 ; kidneys of 52o
a
32 ;

lice on 557
a 16 ; maladies of

6o4
a

2,
b
27 ;

milk of 522
b
34,

5 23
a

5, 585- 32 ; reproduction
of 572^31, _

573
a
26, 578

b 10
;

rumination in 632
b
3 ;

teats of

5oo
a 24; teethof 5oi

b 2i
;
tem

perament of 6iob 22-61 i
a 2

;
in

thunder 6iob 33 ;
urine of

573&quot;

19 ;
voice of 536

a
15 ;

wild and
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tame 4S8
a
31 ;

in Egypt 6o6a 22
;

in Epirus 6o6a
13 ;

in Ethiopia
573

b
29 ;

in Euboea 496
b 26

;

in Libya and in Pontus 6o5
a
19 ;

flat-tailed in Syria 596
b

6, 6o6a

12.

Shellfish, or Cockleshells, 5i9
b
22,

547
b

7, 622b 17; food of Octo

pus 59 1
a

i, 622a 7 ; and of

Turtle 590
b

4.

Ship-holder, or Echeneis 5O5
b
19-

22.

Shoal-fishes, see Ryades.
Shoulder-blade 493

b
12, 5i6

a
31.

Shoulder-sinews 5i5
b 10.

Shrewmouse, bite of 6o4
b

19.

Shrike, see Malacocraneus.

Shrimps 525
b 2.

Sicily 52o
b

i, 522
a
23, 6o6a

5 ;

Sicilian Seas 542
b 16.

Sigeum 547
a

5, 549
b

16.

Sight 532
b

33.
Silk-worm 55i

b
13 note.

Silphe, hatching of 6oi a
3.

Silphium 6o7
a
23.

Silurus 535
!)

18, 568
a 2i notes; see

Sheat-fish.

Simonides 542
b

7.

Sinciput, or Bregma 495
a
10, 491

a

3 1 -

Sinew 487
a

6, 5ii
b

8, 5l5
a
27.

Siphae 5O4
b
32.

Siren 623
b n.

Sitta, or Nuthatch, habits of 6i6b

21
;
hostilities of

6c&amp;gt;9

b n.

Skate, see Ray.
Skin 487

a
6, 5ii

b
S; colour of

5i7
a

14, &c.
Skull 491* 30, 5i6

a
14; ossifica

tion of 587
b

13.

Sleeping 536
b
24; of animals 599

a

29; of fishes 537
a
13 ;

of dol

phin 537
a
32, &c.

Sloughing of skin 6oob 20
;

of

Crustacea 549
b
25, 6oi a 10-20;

of insects 6ooa
1-9 ;

of serpents
6oob 21.

Smaris 6o7
b

15 note; colour of

6o7
b 22.

Smell 532
b

33, 534
a

12, c.

Smooth-feathered hawk 62Oa 20.

Smooth skate, breeding of 566
a

i.

Smooth spider, eggs of 555
b

1 1.

Smyraena, see Muraena.

Smyrus 543
a

24, 26.

Smyxon, see Myxon.
Snake, see Serpent.

Snail 523
b

11, 527
b
35, 528** i, 8;

anatomy of 529=* 2-25 ;
eaten

by partridges and pigs 62 i
a

i
;

hermit-crab in 53o
a
27; hiberna

tion of 599
a

15 ; operculum of

599
a
15 ;

seasons of 544
a
23 ;

shell of 525
a

27, 557
b 18

;
teeth

of 528
b 28.

Snow-fleas 5$2
b

7 note, 552
b

9.

Social animals 488
a

3.

Soft-head, or Shrike, see Malaco
craneus.

Solen, see Razor-shell.

Solid-hooved swine 499
b

13.

Solitary animals 488
a

i.

Song of birds 488
b

i, 536
a
14-18,

&c.
Sore feet, in dogs 604* 5.

Sound 535
a
27.

Sow, gestation of 542
a
29 ; spayed

632
a
2i; tuskless 538

b
2i; wild

578
a
25 ;

see also Pig.
Sow-virus 572

a 2i.

Spalax typhlus 533
a
35 note.

Sparrow 6i6a
4 ; bathing of 633

b

5 ;
caeca of 5o9

a
24 ;

colour of

5i9
a 6

; crop of 5O9
a
9 ;

diet of

592
b
17 ; gall of $o6

b 22
; pair

ing of 539
b
33; sexes of 6 1 3*29.

Sparrow-hawk 592
b

2, 62Oa 18, 20.

Sparus, caeca of 5o8
b 18.

Spatangus 53o
b

4.

Spears of hippopotamus hide 5O2
a

14.

Species 486
a 16. 497

b
12, &c.

Speech 488
a
33.

Spelt 6o3
b 26.

Sperm 487* 3, 489
b

10, 52i
b

18,

523
a

13, 586
a

15 ;
of elephant

523
a 26.

Sphaerechinus 53o
b 8 note.

Sphecons 628a 13.

Sphegidas 552
b
30 note.

Sphondyle, or Knuckle-beetle 542
n

n, 6o4
b

19, 6i9
b 22.

Sphyraena 6lob 5.

Spider 529
a
26, 557

a
30, 6o2a

29,

6os
b
i3; dietof488

a
i6, 594

a
i4,

623
b
i4; habits, weaving, c.

622b 22, 27-623
b 2

;
hostilities

of 6o9
a

29 ; reproduction of

55
b

3i, 553
a

9&amp;gt; 555
a

24, 27-
b
i7; web of 542

a
13, 548

a
29,

55i
a

21, 552
b

25, 554
b 28 (?),

c.

Spindle-tree 627
a 8.

Spine 5i6
a 10.
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Spiny dog-fish, absent from the

lagoon 62 1
b

1 6
; eggs of 565* 29 ;

young of 565** 26.

Spirifex 552
b
30 note.

Spleen 496
b

17, 486
b
21, 5o6

a
14,

26, 5o7
a

19.

Splenitis 512* 5, 30.

Sponge 6i6a 24, 30, 63o
a

7 ;
de

scription and species of 548
a 28-

549
b

13 ; sensibility of 487
b

10,

588
b 20.

Sponge-fishers 62ob 34.

Spontaneous generation, of eels

57o
a

5 ;
of fishes 569

a 10
;

of
insects 539

a 22.

Spoonbill 593
b

I.

Sprat, see Maenis.

Spurge 6o2b 32 note.

Spurs, of birds 486
b

12, 5O4
b

8,

&c.

Squatina 54o
b

10, 566
a
31 notes.

Squid, see Calamary.
Squilla, see Crangon.
Squirrel 6i2b 7 note.

Stag, see Deer.

Stag-beetle, see Carabus.
Stallion 57i

b
12, 572

b
10; see

Horse.
Star-fish 548** 7.

Starling, description of 6i7
b
26;

hibernation of 6ooa 27 ;
meta

morphosis of 632
b 20.

Stationary animals 487
b 6.

Stesichorus 542
b

25.

Sting-ray, see Trygon.
Stock-dove, see Oenas.

Stomach, of man 49 5
b
24 ;

of

fishes 5o7
a
29, 52o

a
24 ;

of

ruminants 5O7
b

I, &c.

Stone-curlew, see Charadrius.

Stone, in bladder 5i9
b
2o; in

head of fishes 6oi b
30 ;

carried

by Cranes 597
b

I.

Stop-wax 623
b

31.
Stork 593

b
3, 19, 6l2a

34 note;
filial affection of6i5

b
23 ;

hiber
nation of 6ooa 21

;
use of

marjoram by 6i2 a
32.

Strangalides 587
b
23.

Strangury 6i2b 17.

Stromboids, or Spiral-shaped
testaceans 492

a
17, 528

a
II,

530
b 21 ; anatomy of 528

b
18,

5 2 9
a
25, 53i

a
I

;
hermit-crab in

53
a

6, 548
a

1 8
; movements of

528
a
33 ; opercula of 528

b
5,

530
a
2i, 547

b
4-

Strongylocentrotus 53o
b 8 note.

Strymon 597
a 10

; eels in 592
a

7.

Sturgeon 5o5
a
15 note.

Styrax 534
b
25.

^

Subclavian arteries and veins 512*
4, 5i3 35, 10 notes.

Suet 487
l

3, 5ii
b

9, 520
a

6, 52 i
b

10.

Superfoetation, in hare 542
b

32.

Superfluities, or excretions 487
a

5.

Sutures of skull 49i
b

3, 5i6
a

14.
Swallow 48 7

b
27, 6i8a 32 ;

breed

ing of 544
a
26; colour of 5i9

a

6 ; crop of 5O9
a
9 ; diet of 592

b

16
; gall of 5o6

b
22; hiberna

tion, or migration of 6ooa 14,

17, 27 ;
hostile to bees 626^

8-12
; nesting of 559

a
6, 563

a

13, 6i2b 21-31.
Swallow-chicks, eyes of 5o8

b
5,

563
a

13.

Swan, caeca of 5O9
a 22

;
habits

of488a
7, 593

b
16, 6i5

a
3i-

b
s ;

hostilities of 6ioa
I

; migration
of 597

b
30.

Swarming of bees 627
a

I.

Swart-eagle 6i8b 25.

Swift, Alpine 487
b
26, 28

;
see also

Apus.
Swimming 487

b
15, &c.

Swine, see Pig.

Sword-fish, gall of 5o6
b
17; gills

of 505
a
19 ; parasite of 6o2 a

26-30.
Sword of cuttle-fish, or Sepium

524
b

25.

Syennesis 5ii
b

24, 5i2
b 12.

Sylvia orphea 564
a
33 note.

Synagris 623
b

1 1 note
; gall of

5o6
b
16; gills of 505

a 16.

Syngnathus 567
b
24, 6iob 6

notes ; see Belone.

Synodon, see Dentex.

Syracuse 559
b 2.

Syria, lions in 579
b
9 ;

mules in

49i
a

2, 577
b
24, 58o

b
i

; sheep
in 6o6a

13.

Syrian-grass 627
b

17.

Syrophoenicia 577
b
24.

Syrphus, or Stratiomys 55 i
b
23

note.

Tabanus 5$i
b
23 note, 552

a
29

note
;
T. caecutiens 553

a
1 5 note.

Tadpoles 568
a

I, 35 note.

Taenia 55i
a II note.

I l
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Tail 4Q8
b

13 ;
of birds 504** 31 ;

of camel 499* 18
;
of fish 5O4

b

1 6
;

restoration of in lizards

5o8
b

7.

Talpa caeca and europaea 49 i
b

29 note.

Tame animals 488* 27.

Tape-worm 6o3
b 16 note.

Tarentum 63 i
a n.

Taste, sense of 492
b

27, 532
b
33,

&c.
Teal 593

b
19.

Teats of apes 502* 34 ;
of camel

499
a
17 ;

of cow 5oo
a
25, &c.

Teeth 493
a

2, 501*9, 5i6
a
25 ;

cutting of 587
b
14; of fishes

5O5
a 28

;
of horned animals

507
a
35 ;

of horses 576
a

7 ;
of

lobster 526
a

30, &c.

Temperament of animals 488
b

12,

588
a
22, 629

b
5.

Tenthredo 623
b n, 629

a
30.

Teredo
6c&amp;gt;5

b 16.

Terrestrial and aquatic animals

487
a

15, 589
a

i3, 59
a

I, &c.

Tessellates, or Pholidotes 49O
b
24,

492
a
26, 503

a
8, 504

a
28, 5o8

a

ii, 5i7
b

15, 594
a
4, 599

a
3i,

6oob 21.

Testaceans, see Ostracoderms.
Testicles 497

a
27, 493

a
33, 5oo

b

4, 509^32, &c.

Tetanus, in horses 6o4
b

4.

Te hya, see Ascidians.

Tetraptera 49o
a

16, 532
a 21.

Tetrix, nest of 559
a

3.

Tettigometra 55&amp;lt;5

b
7.

Tettigonium, or Cicadelle 532
b

18,

556*21.
Tettix, see Cicada.

Teuthis, see Calamary.
Thargelion 543

b
7, 575

b
16, 6ii b

9-

Thasos 549
b 16.

Thebes 5oo
a

4.

Thelphusa 527** 13 note.

Themiscyra 554
b

9.

Themistocles 569* 12.

Thermodon 554
b

10,
b

17.

Thespiae 5&amp;lt;D4

b
32 note.

Thigh 504* i.

Thistles 593
a

I, 6ioa 5.

Thoon 5i3
b 26.

Thorax 49 i
a
39.

Thos, see Civet.

Thrace 5i9
a

4, 595
a
26, 6o6b 3,

620* 33.

Thraupis 592
b

30.
Thritta 62i b 16.

Thrush 593
b 6-6 17

b 2
;

heart of

6i5
a
6; hibernation of 6ooa 27 ;

metamorphosis of 632
b
19; nest

of 559
a

5 ; species of 6i7
a 18-

23-

Thrush, or Wrasse, colour of
6c&amp;gt;7

b

15 ; gills of 505* 17 ; habitat of

598
a ii

; pairing of 599
b

8.

Thunderstorm and sheep 6iob 34.
Thyme 554* 10, 626b 21.

Thymms alalonga 57o
b 18 note.

Tichodroma muraria 6i7
a
24

note.

Tick 552
a

15.

Tiger 501- 25, 31 notes
; hybrid

6o7
a

4.

Tilon 568
b

26, 6o2b 26
;

see

Sheat-fish.

Tinea 557
b
33 note.

Tipha 504
b
32 note.

Tiphe, or Spelt 6o3
b 26.

Tissues 486
a
7 note.

Titmouse, eggs of 6i6b 3 ; hostile

to bees 626* 8
; species of 592

b

17-21.

Toad, black formations in 53o
b

34 ;
hostilities of 609* 24, 626*

31 ; spleen of 5o6
a

19.
Toad-catchers 62oa 21.

Todarodes sagittatus 524* 26,
b 12

notes.

Tongue 492
b

27, 5O2
b

35, 533
a
24,

&c.; of birds 5O4
a
35 ;

of

crocodile 5O3
a

I ; of elephant
502

a
3 ;

of fishes 5O5
a
29 ;

of

serpent 508* 22
;

of wryneck
504

a
14.

Tonsils 493
a

I.

TordyHum officinale 6 1 i
a

1 8 note.

Torone 523
a

7, 53o
b

10, 548
b

15.

Torpedo, or electric ray 54o
b 18

;

breeding of 543
b

9, 566
a
23, 32 ;

electric shock of 62ob 19-29 ;

gall-bladder of 5o6
b
9 ; gills of

5o5
a
4; youngof565

b
25.

Tortoise, bladder of 5 19
b

15, 54 i
a

19-12 ;
black formations in

529
a
23, 53o

b
34 ; copulation

of 540
a
29 ; eggs of 558

a
4-7 ;

gut of 5o8
a

5 ;
hiss of 536

a 8 ;

movements of 5O3
b
9 ; slough

of 6oob 22
; spleen of 5o6

a
19;

testicles of
5c&amp;gt;9

b 8
;
womb of

5io
b

35.

Tortoise, freshwater 6oob 23 ;
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breeding of 558* 8
; respiration

of 589
a
29 ; spleen of 5o6

a
19.

Touch 489* 18,24, 532
b

34.

Trachinus draco 598
a n note.

Treadles, or Chalazae 560* 28.

Treatise on Anatomy 497* 32,

509^3, 525
a

8, 529
b

19, 530*
31, 566* 14 ;

on Botany 539
a

20.

Tree-creeper 593
a

12, 6i6b 28.

Tremoctopus 524
a
7 note.

Trichia, ailment so called 587
b

25.

Trichias, breeding of 543
a

5, 569
b

25 ; migration of 598
b

I.

Trichis 569* 26.

Trichodes (Clents} alvearius 553
a

32 note.

Trigle, see Mullet, Red.
Trilicum monocpccum 6o3

b 26
note.

Triton 589
b 28 note

;
see Newt.

Tritonium 528
a 10 note.

Trochilus, or Sandpiper 593
b
13 ;

or Crocodile-bird 6i2 a 21.

Trochus 528
a 10 note ; 530* 14

note.

Trumpet-shell, see Ceryx.
Trunk, of elephant 497

b
25.

Trygon, or Sting-ray, breeding of

54o
a

31, 54o
b

8, 566
b

I
;

fins

of 489
b
32 ; habitat of 598

a 12 ;

habits of 62ob 24 ; young of

56s
b 28.

Tunny 5c&amp;gt;5

a
15 note, 5o6

b
icnote;

age and size
6c&amp;gt;7

b 28
;

as bait

533
a
33 5 breeding of 543

a
1-12,

b
2, 5, 12, 57i

a
S; diet of 591**

n, 59i
b

18; eyes of 598
b

21;

fishery of 537
a 20; growth of

57i
a
10-22; habits of 488

a
6,

598
a

17, 6o2a
31, 6iob 4 ;

hiber
nation of 599

b
9 ; migration of

597
a 2

3&amp;gt; 598
a
26,

b
19 ; parasite

of 557
a
28, 6o2b

25 ;
skin of

505
a
27.

Turtle, amphibious 589
a
27 ;

bladder of 5o6
b
27 ; copulation

in
54&amp;lt;D

a
29 ;

diet of 590 4-10 ;

eggs of 558
a u-i4; stomach

of 568
a

5.

Turtle-dove 544
b

7, 593
a

9, 6i7
a

32; breeding of 558
b
23, 562

b
4,

28, 6i3
a
14-25 ; decoys 6i3

a 22 ;

diet of 593
a 16

;
habitat of 6i3

b

2; habits of 6i3
a

13; hiberna
tion of 6ooa 20-25 ;

hostilities

of 6o9
a

1 8, 25, 6ioa 13 ; migra
tion of 593

a
17, 597

b
5-8, 6ooa

20-25; n ise of 63 3
b

7.

Tusks 5oi
a

15 ;
of elephants 5oi

b

3 2 -

Twin eggs 562
a
24.

Twins 584
b
30, 586

a
8, &c.

Typton spongicola 548
a 28 note.

Ulysses 575
a

i.

Umbrina cirrosa 543
a
31, 6oib 31

notes.

Unbulled kine 595
b 18.

Univalves 528
a

12, 529* 25
- b

6,

6o3
a
27.

Upper and lower parts 494
a
27.

Uranoscopus scaber 5o6
b 10 note.

Urchin, see Sea-urchin.
Ureters 497

a
13.

Urethra 493
b

4.

Uria 56o
a

5 ; see Wind-eggs.
Urine of animals 573

a
15, &c.

Uvula 493
a
3.

Varicose veins 5i8
b
26, 521

a
20,

29, 5S?
b
35-

Veins 487
a
6, 489*22, 5ii

b n-
5i5

a
25, 52o

b
io-52i

b
2, &c.

Venom spider, see Phalangium.
Vermilion 559

a
25.

Vermiparous animals 489
a
35, 538

a

26, 6oi a
5.

Vertebrae 5i6
a n.

Vespa crabro, &c., 554
b
21, 627

b

24, 628b 32 notes.

Vetch 552
b

29, 568
b

23, 595
b

7,

596
a 26.

Vine 546
a

2, 549
b
33, 556

b
3 ;

ten
dril of 549

a
24, 550* n, 28.

Vinegar 552
b

5 vinegar-fly 535
a

31 note.

Viper, hibernation of 599
b

I
;

sloughing of 6oob 26
;
venom of

607
a
29, 6l2a

24; viviparous
49o

b
25, 5ii

a
i6, 558

a
25-

b
4.

Vitelline artery and vein 56i
b 6

note.

Viviparous animals 489
a
35,

b n,
&c.

Vocal animals 488
a
34.

Voice 535
a
27 ; change of 544

b
22,

58i
a

17; after castration 632
a

5; of fishes 535
b
14; &c.

Vowels 535*31.
Vulpanser, or Chenalopex 593

b
25 ;

wind-eggs in 559
b
29.

Vulture, hostilities of
6c&amp;gt;9

b
9, 34,
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6ioa i
;
nest of 563** 5-12, 615*

8-14 ; species of 592
b

5.

Wagtail 593
b

5, 6i5
a 20.

Waking and sleeping 536
b
24.

WT

asp 48; a
22, 488

a
10, 489* 33,

5 23
b

i9 53i
b

22, 5p
b
27, 622b

22, 623
b
io; breeding of

J5i
a

30, 554
b
22-555* 12, 628a i-b32;

hostile to bees 626a
8, 15, 627

b

5 ; species and habits 627
b
23-

35, 629
a
3-26 ; sting of 532

a
16,

628b 3-24, 629
a 26

; vitality of

53i
b
31 ;

see also Anthrene,
Ichneumon.

Watchmen, or hooers, in tunny-
fishery 537

a
19.

Water, effect on colour of lambs

5i9
a 10.

Water-bath 633
a
29.

Water-newt, see Newt.

Water-raven, or Cormorant 593
b

18.

Water-snake 487
a
23, 5o8

b
I.

Wax 623
b

25.
Weasel 579

a
23 ;

hostile to birds

and to snakes 6o9
a
17,

b
28, 6i2

a

28,
b

I
; penis of 5oo

b
24 ;

at

Pordoselene 6o5
b
30.

Weaver-fish, habitat of 598
a H.

Web-footed birds 504** 7, 32, 593
a

27,
b

i7, 6is
a
24, 32.

Whale, blowhole of 489
b
4, 566

b 2
;

reproduction of 566
b
2-7 ;

re

spiration of $89
b 2

; sleep of

537
a
32 ;

teats of 52 i
b
24.

Whey 52i
b
27.

Whitebait 569* 21.

White-rump 593
b 6.

White-sickness 5iS
a i2.

Wild and tame animals 488
a
27.

Wild boar 488
a
30,

b
15, 499

a
5,

57i
b
13-21, 578

a 26-b 6, 594
b

10.

Wild cattle, or Buffaloes 499
a

5.

Wild-fig 554
a

15, 557
b
25-31.

Wild-limpet 529
b

15.
Wild-louse 557

a
5.

Wind-eggs 539
a
31, 559

b
2i-56o

b

1 8.

Windpipe 492
b

1 1
, 493

a
7, 495

a 2 r
&amp;gt;

496
a
29, 5o5

b
33, 507^4.

Winds, influence on breeding of

sheep 573
b
34; Etesian 5 59

b
30

note.

Wine 588
a

5.

Winglets or fins 489
b
24, &c.

Wings 487
b

19, 49o
a
6, 503

b
33,

&c.
;
leathern 487

b
23, 49o

a
8.

Wisdom-teeth 5oi
b
24.

Withy 627
a
9.

Wolf 579
b
15 ; breeding of 540*9,

58o
a
11-23 ;

diet of 594
a
26-31 ;

in Egypt 6o6a 23, 26
; friendly

to fishermen 62ob 6
;

hostilities

of 595
b

i, 6o9
b

i
; hybrid 607*

2
; penis of 5oo

b
24 ;

and sheep
596

b
8, 6 1 2b 2

;
teeth of 5o7

b
1 7 ;

temper of 488a
28, 57i

b
27.

Wolf, a jackdaw so called 6i7
b

17.

Wolf-spider 622b 30.
Womb 489

b
12, 493

a
24, 497

a
34

5io
b
6, &c.

Woodcock 6i4a 33, 6i7
b
23.

Wood-lice 557*24.
Woodpecker 6i7

a
27 ; description

and species 593
a
3-14 ;

habits

of6i4
b
i-i8; hostilities of 6o9

a

8, 30 ; Green, or Celeus, claws
of 504

a
19 ; description of 593*

8; hostilities of 6o9
a

19, 6io
a
9.

Worms, intestinal, or Helminthes

55i
a 8

; parasitic in fish 6o2b 26
;

in dogs 6i2 a
32.

Wrasse 505*16 note; colour and

species of 6o7
b

15 ;
see also

Owzel, Thrush. Parrot-wrasse

505* 14 note
;
see also Scarus.

Wren, 6 1 2a 20 note; habits of615*
17 ;

hostilities of 609* 12,
b 12 ;

golden-crested 592
b
23.

Wrist 494* 2.

Wryneck, or Yunx, description of

$04
a
12-19.

Xanthus 5i9
a
19.

Yellow River, or Scamander 519*
19.

Yolk of egg 56o
a
20, &c.

Yunx, see Wryneck.

Zephyr-eggs 560* 6
;

see Wind-

eggs.

Zeusfaber 535
b

17, 6o2b 28 notes.

Zignis 6o4
b
24.

Zostera 59i
a 16.
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