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INTRODUCTION

In these Books a large number of animals, particularly
birds and fishes, are mentioned, and the identification
of many of them is uncertain. A full zoological com-
mentary is impossible in a work such as the present ;
to produce such a commentary much observation and
research by an expert on the spot would be required,
and much time would need to be devoted to it. The
reader must not expect, therefore, to find in these
volumes any new contributions on this aspect of the
H.A. For the most part I have relied upon D’Arey
Thompson’s invaluable compilations, 4 Glossary of
Greek Birds (Oxford Univ. Press, new edition, 1936),
and 4 Glossary of Greek Fishes (sbid., 1947), supple-
mented occasionally by articles on individual animals
by other writers and by discussions with scientific
friends. In many cases, however, it is still impossible
to say with certainty what animal Aristotle is refer-
ring to, and hence many transliterated Greek names
will be seen in the translation. With regard to fishes,
the uncertainty of many identifications is evident
from the work of Prof. Alfred C. Andrews, who in the
course of his detailed investigations cites a great
variety of interpretations of individual names by
different writers.? Readers with first-hand know-
ledge of the fauna of the Mediterranean area may
be able to recognize some of the species from

" Aristotle’s descriptions, It would be absurd to pre-

tend that I have such knowledge myself.

The Notes, to the paragraphs of which reference is
frequently made in the fgootnotes to the translation,
will be found in the introductory part of the first
volume. In an Appendix to the present volume I

¢ See, ¢.¢., Trans. Amer. Philol. Assos. LXXIX (1948), pp.
232-253. '
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INTRODUCTION

have given an account of the risings and settings of
the stars, which I hope may be useful to the reader
in elucidating Aristotle’s references, and also more
generally, as providing for the unastronomical layman
an intelligible explanation of a somewhat complicated
subject.

As I explained in the Iniroduction to the first vol-
ume, the text has been thoroughly worked through.
In the present volume a few passages, where the
text appears to have suffered exceptional corruption,
are discussed at some length,

1 should like to record here my very sincere grati-
tude for a year’s membership of the Institute for
Advanced Study at Princeton, N.J., where I was able
under ideal conditions to continue my work on the
introductory part of the first volume and to complete
the work for the present volume ; and to eXpress my
thanks to those who have helped me with particular
problems, as will be seen in the Additional Notes,
and especially p. 382,

A.L.P.

InsTiTUTE POR Anvancen Srupy,
Pamverron, N.J.
May 19¢th, 1064

viti
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523 a
I Ilepi pev odv 7év évaipwy [dwv, doa Te kowa
82 éxovot uépn kal 6o idia Ekagrov yévos, kal Tdv
dvopotopepy ikl TAY Spoopep®r, Kal Sou €xTos
523 b «cai Goa vrds,? elpnyTow wpdTepov- mept 8¢ TAV dvod-

So far as blooded animals are concerned, we have I
described the parts common to them all and those &:3.
peculiar to each group,® and both the uniform and the ArruaLs.

non-uniform parts, internal and external. We now o

[ 1 A I3 a A I -~ 2 A +
pwy Ldwy yovi Aektéov. €omi 8¢ yévm TabTa? mhelw,
& pév 76 Tédv kadovuévaw padaxivv: radra 8 doriv

W 3, ¥
6oa dvapa dvra €xTos Eyer 16 ooprddes, dvrds 8 €l
4 -~
T €xer oTepedy, kaldmep ial Ta évarpa Tdv {dawv,?
~ - 4 -

8 oloy 70 T@Y onmdv yévos. & 8¢ T6 TAV poda-
kooTpdkwy Tabta 8 éotiv Sowy éxtds TO aTeped,
? A} 1 1 ] \ -~ 1 1 L]
€vTos 8¢ To paAakoy kul capkddest T6 8¢ oxdnpdy

9 - kl 3 8 h) ,AA b BA ’ I ?
avrdy doTw ob Bpavorév dAAa OAacTdv, oldv éote
16 16 7OV rapdfwr yévos xal 6 T@V Kapkivwv,

L sic AC: évrés kal doa éxrds T'D, vulg.
? rafira AC: om. PI). vule.
3 zav fgan AC: om. PD, vulg.

¢ In the present passage Aristotle uses yévos both {a) for
the main groups of blooded and bloodless animals (ef.
490 b 7 ff., 505 b 25), and also () for the smaller groups within
the larger bloodless groups. I have here, as previously, used
* group ” for the former: and for the latter I have used
*“tribe,” In discussing the various sorts of animals comprised
by the fourth bleodless group Aristotle here uses the word

2

have to speak of the blocdless animals, and of these
there are several groups. One group is the Softies as
they are called.® This consists of bloodless animals
whose fleshy part is exterior, and the hard part (if any)
is interior—just as in the blooded animals. An ex-
ample is the tribe of cuttlefish. Another group is the
Softshells.. These have their hard part on the outside,
and the soft fleshy part inside. This hard substance
cannot be broken by a clean crack; it has to be
crushed. Examples are the tribe of crayfish ¢ and that

€idy; perhaps because he is thinking especially of their
physical appearance. See Notes, § 5 if.
® Here, as in Book 1, 480 b 11 ff. {where see note), the
assage requires a literal translation of Aristotle’s terms. For
im, these terms are not * names " but descriptive epithets ;
¢f. also Introd., vol. i, p. vil, and Notes,. § 11. .
¢ This word is sometimes spelt * crawfish,” a spelling
which appears to date from 1860, The second syliable has
become assimilated to ** fish,” with which it has no connexion.
Earlier forms were ** crevice,” ** crevisse,” derived from the
same stem as ** crab.”

3
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ért 8¢ 10, SoTpardbeppar Towadra 8 éoriv dv dvrds

10 pév 76 capx@®dés éomw, érrds 8¢ T0 orepedv, Bpau-
aTov dv kai kaTakTov, GAN od BlaoTdy: Towditor 8¢
70 TV KoxA@v yéves kal TO TAV doTpéwy oTiv.
Téraprov 3¢ 1O TdV évTduwy, & woAAd Kel dvduoca,
mepeidnder €idy {dwv. éor 8 &ropa doa xara
Totvoud €otw évTopds éxovra 4 év Tols tmrriots 7) év

15 Tois mpovéow 4 év dudoiv, kal odre dordddes Eyer’
rexwpLopévor olire oopk®es, dANG péoov dudoiv:
70 o&pa vip opoiws kai éow kol éfw ardnpdv éotiy
adT@v, €oti & évTopn ral dmrepa, ofov fovdos wat
oKkoAdmevBpa, kai wrepwrd, ofov péhirta kal pnlo-
Advlly kol adifé kal TadTo B¢ yevos ot kai mTe-

20 pwrov kal drrepoy, olov udppnrés elow ral mrepwrol
kal darepot, xai al kadotpevar moyoloumiSes.

HISTORIA ANIMALIUM, IV. 1

of crabs, Then there are the Potsherd-skins. These
have their fleshy part inside and their hard part out-
side : the latter will break by cracking but does not
crush. Examples are the tribe of snails and that of
shellfish.® The fourth group is that of Insects ; this
includes many and dissimilar kinds of animals. In-
sects, as their name indicates, are animals which have
insections either on their under or their upper surface,
or in both places ; they have no separate bony part
nor fleshy part, but consist of something intermediate
between the two ; in other words, their body is uni-
formly hard both within and without. Some inscets
are wingless (as the iulos,® and the millipede), others
winged (as the bee, the cockchafer, and the wasp) ;
and sometimes one and the same kind of insect is
found both winged and wingless (as the ant and the
glowworm).

The following are the external parts of the Softies as cephalo-
they are called : (1) the so-called feet ; (2) the head, o et
which is continuous with the feet ; (8) the sac, which parts,

1)
Ty pév odv padarioww xedovudvwr 76 pév Efw
popta a8 éoriv, & pév of dropaldperor wddes,

Sedrepov 8¢ TovTwy éyouédry 7 redadd, Tpirov 8
76 xitos, O mepiéyer Tdvrds, Kal redobow adrd
25 kealjy Twes, otk SpBids kadobyres: éri 8¢ mrepiyia
rvKAw mepl 16 kiTos. cuvuBaiver 8 v waor Tois
podakiow perald TGy moddv xal s yaoTpos elvar
™ kedakjy, médas pév odv dwrd mdvr éyer, kal
Tovrous ukoTiidous mdvTa, MY €vds yévous moAv-
modwr, dlg 8 Eyovow al Te onmiar kal af TevliSes
30 wai of teblor Svo mpofooicidus paxpds, én’ dupwy
TpaxUTYTA éxodoas SudTudov, als mpoadyovral Te
L & inser. vulg.: &y PD. om, AC.

& See nu. on 457 a 26, 490 b 11,
¥ Perhaps a kind of centipede; ¢f P.o1. 632 b 3.

4

contains the internal parts, and is called by some the
head, wrongly ¢; (4) the fins, which encircle the sac,
In all Softies or Cephalopods the head is placed be-
tween the feet and the belly. Al of them have eight
fect, and these always have 4 double row of suckers
—except for one kind? of octopus. A peculiarity
in the cuttlefish, the teuthides, and the teuthoi ® is the
two long tentacles, at the end of which is a rough
part with two rows of suckers ; these tentacles they
use for taking their food and conveying it to their

¢ But sec P.4, 685 a 5, ** the sac, which in the cctopuses,
and in them alone, is called the head.”
¢ This is the heleddnz: see 525 a 17,
¢ Species of calamary ; for the difference between them
see 524 a 25 ff. below.
5



ARISTOTLE
523 b h) 4 3 A 4 A Id L
rai Aapfdvovow els 76 ordpa iy TpoPY, KaL OTaY
5
xetpdw 7, Baddduerar mpds Twa méTpar. diomep
-~ ) 1
524 a ayridpas dmovadedovew. Tois 8¢ mrepvylos, 4
1 ] -~ -
éyouor mepl 76 witos, véovorw. émb 8¢ 1@y modHy
3
al koTvdndéves dmacly elow. ‘ .
\ 14
‘O pév odv moddrouvs kal ds moot xal s X€pai
- \ a3 -~
xpiiTac Tals mhextdvats, mpoadyerar pév odv Tais
-~ ~ -~ Gy 3 s = -~
dvol Tals dmép Tof oTduaTos ™ & éoxdry Ty
. 1]
5 mhexravlv, 4 éorw dfvrdry Te xal povy mapddev-
-~ \ Y
Kxos adTdy Kal € drpou Sucpda—2Eut & Aura) éml
-~ 4 - 2
T# pdxer (kaXeitar 8¢ gdyis 7 Aelov, of mpbow ai
“ -~ 4 -
xoTvAndéves elolv)-—Tadryt T4 mAexTdry NpTTas
-~ L3 b3 -
év Tals oyelats. mpd rod xdrovs & vmép TAY ThAex-
2 - I 3 -
10 ravdv Exovor xotdov adddv, G Ty Bddarray ddidan
o~ A~ ’
Sefduevor 7% wdrer, drav T T oTéparte AapBdvw-
3 ~ ‘ 3 \ e s
aw. perafile 8¢ rolroy §1é plv els vd Sefud dre
h] ’
& eis 70 dpioTepd® dinon® 8¢ kal Tov Aody TavTy.
7 r
vel 8¢ wAdyos el T kado vpvny kedaXiy, exTelvy
Tots médus+ obrw 8¢ véovr oupbalve mpoop&y piv
L ) 1
15 eis 76 mpdafer (mdvew ydp elow of o¢Batual), 16
! o n -
8¢ ordpa Eyew? Smiofer. Tow 8 redpajy, éws v {4,
F o
oxdnpoy éyer (kal)® kalfdmep éumedvanuévmy, dm-
! sic PD ¢ 7ots 8 diomep w7, of vula.
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coni. Dbt doyiorae 8 adry malunt A.-W.: Zor. af v coni,
Th.: ot eorum extrema sunt Jissa in duo 4t est radiv eorum
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¢ ¢ add. P, vulg.: 611‘1)D. om. AC,
® gic AC: eddvupa PD, vulg.
8 sic A : ddidor PD, vulg.
7 dyew Pl ¢ Scal.: Zye codd.

@ Of. P.4. 685 a 33 f.
® Aristotle is here referring to the remarkable phenomenon

8 xat add. Sn.

TPTTT L L

HISTORIA ANIMALIUM, 1V. 1

mouth, and when the weather is stormy they throw
them out to fasten on a rock like anchors and ride
the storm.2 With their fins, which are around the sac,
they swim. Inall of them the suckers are on their feet,
The octopus uses its tentacles both as feet and as
hands ; it draws in its food with the two that are
placed over its mouth., The last of them, which is very
sharp and is the only one which is whitish in colour
and bifurcated at the tip *—it is made so0 as to uncoil
on the rhachis side (the rhachis being the smooth
sutface of the tentacle away from the suckers)—this
one it uses in the act of copulation. In front of the
sac and above the tentacles they have a hollow tube,
by means of which they discharge from the sac an
sea-water which may have come in while taking food
into the mouth. The animal can move this tube to
right and toleft ; it also discharges its ** jnk ” through
it. It swims obliquely in the direction of the so-called
head,* stretching out its feet; and by swimming in
this way it can see forwards {since its eyes are on top),
while its mouth is at the rear. So long as the animal
is alive, the head is hard and as it were inflated. It
in the Dibranchiata of the * hectocotylization * of one of the
arms of the male, by means of whicl copulation is effected,
At G.4. 720 b 33 fF,, however, where the subject is again
mentioned, Aristotle denies that copulation is effected by
means of this arm; and at H.4. 541 b 9 he Seems non-
committal ; ¢f. also 544 a 12, For details and diagra.ms see
P. Pelseneer, Mollusca (tr. G. Bourne), Pp. 328 ff,, F. J. Cole,

A history of comparative gnatomy, pp. 28-33, where he
relates the history of the slow rediscavery of the phenomenon
during the 19th century ; and the diagrams in Thompson’
translation.—I have written here in the Greek text Mury
{AYTH) instead of the mss.’ adry (ATTH), which gives no
sense. The filament is at first contained in a sac in which it
develops, The motion of uncoiling or undeing therefors
Seems appropriate, ¢ Cf. 489 b 35,

7



ARISTOTLE N HISTORIA ANIMALIUM, IV, 1
6242 takes hold of things and retains them with the under-

y 1 s - ¢ LA H
rTLLS, Kol : . -
TeTar O xal KaTéye Tals mAexrdyats tnrins, side of its tentacles, and the membrane between iis

v ~ k) ¥ bJ
6 peTalV Tav oSy HuRy 8“3,"75’7“1'“" 7eST €av & els feet is kept extended in its entirety. If it gets on to
v dppov éuméoy, odiére Sfrarat rareyew. the sand, it can no longer retain its hold.

20 "Exovor 8¢ Suudopdy of Te wo\huwoBes Keu 7d The octopus differs as follows from the Cephalopods
elpnuéva Tdv podaxiwy’ -rc?iv HEV vap ?o%v-rroﬁcgv 70 already mentioned. The octopus has a small sac and
[év kiros pikpdy, of 8¢ ﬂ"OSfS‘ poxpol elot, 7@v 3‘5 long feet, whereas the others have a large sac and
T0 pev wdros péya, of 8¢ modes BJ?GXG’:S': woTe p7 , short feet, too short to 1v)va.]l_: with. To compare these
mopedeotlor én’ adTols. adrdv 0é mpds avrd, Ta creatures with one another : some, such as the teuthis,

are longer, whereas the cuttlefish is broader.® The
feuthoi, as they are called, are much larger than the
feulkides ® : specimens are found as long as five cubits,
Some cuttlefish reach a length of two cubits, and the
tentacles of the octopus can be as long as this, or even

pév paxpdrepd' éotw ofov® 1:52)355*, 7 B¢ c’r.vjwia
25 mAaTUTepov. TOV 8¢ Tevlibwv of ‘TEU@OL’ KGI\OIJ!.LEL'OL
émi moAv peilovs ylyvovrar yap Kal mévTe myewy
76 p€yebos. ylyvovrar 8¢ kal onmiol énar Simyyes,

-~ hl !

rxal modvmddwy mAekTdvar 7"71)‘5"?«1{‘70& KO ,U.Eff_:ous longer. The class teuthos is not a numerous one. The
€re 70 péyeblos, €ori 8¢ 76 yévos OA‘??V TWY Tsevﬁ’wv. feuthos differs from the teuthis in shape : its sharp
30 Siadéper 8¢ 76 axdpa TGV -revﬂfﬁwv’o Tevﬂuos ' 7‘7)“1: part is broader, and its encircling fin goes all round
TéTEpOY Ydp €oTi TO OfL TOV Tevﬁ'fuv, €7t ?6 7O the sac, whereas in the feuthis it does not. Like the

KUkAw wTepUylov mepl drav éoTl TS KUTOS" &/ dé TEY- teuthis, it is a sea-creature.
0i8: éMkelmer. €omi 8¢ meddyiov, Gomep wol 7 Tevlls. In all of them the head is placed after the feet, in
Mera 8¢ Tods méBas 7 kedadd doriy dmdvraw the middle of the feet or }tlentacle.s " as they a;;e

-~ - F W
524 b &y ye’acp TOY Tolav, TGOV fca.\ovperwv mAeRTOLEY, called. In the head is a mout s containing two teeth, (b} Internaj

and above these two large eyes, between which js a P
small cartilage containing a small brain, Inside the
mouth is a small fleshy organ, which it nses instead of
& tongue, since none of these animals has a proper
tongue. After this, on the outside, can be seen what
looks like a sac: the flesh of which this consists can

P W 2 2’

Tavtys 8¢ 76 wév dott oTdua, & & Evewou 820
\ 7

d86vTes: dmép 8¢ Tovrww dpfadpol peydlor Svo, by

» 3 r
76 peTald puxpos yévdpos Exwv yxédadov pikpdy.
y 1 ~ . -~
év 8¢ 1@ aTduari doTi pukpov coprdSes y?lcur:rmf
~ b ’ -

58 odx éyer adrdv obdév, cA)a TouTe xpiTar dvrl

YAdTTNS. peta 8¢ Toito Efwley uév Earw iBely 76

~ h) . .

dawdpevov xiros. Eore 8 adrod 4 odpé oyor, » These are two kinds of calamary (* pen-fish ) or squid.

Teuthos ag)pears to be Ommastrophes sagittatus (Omma-

3

1 rd pdv paxpdrepd coni. Db, Sn. secuins : 78 pdv paspdrepdy strephes d’Orbigny 1826 = Ommalostrephes Agassiz 1846

codd, (i’éfa‘l:o'v %), gulg. ? olov P 1 om. ACD. vulg, . ; = Todarodes Steenstrup 1880). Teuthis is probably Loligo

3 sic A'C : Saghépovn 88 v@ oydueart 7w 7. of rebifor PDAY, vulgaris, They belong respectively to two families, wiz.,

vuig. * &eoe AC 3 elol PD, vulg. Ommastrephidae and Loliginidae, which are included in
- the sub-order Teuthoidea.

% See n. on 525 b 20.

8 { g



524 b

10

15

20

ARISTOTLE

ovic els 0D pévror dANG wdihw: Sépua & Eyouot
mdvra Td paddiia wept radrgy.  perd 8¢ 76 ordua
éxovow olooddyor pawpdy xal orevdy, éxduevor S
ToUTor 7podofor uéyar kal mepibepi Spvibeidn.t
TodTov & Exerar % woMa ofov Jrwetpovt T Bé
oxfiia’ Spowy T €v Tols kipuvély é\iky. dmo Bé
Tadrys dvw mddw ¢épe mpds 16 ordua Evrepov
Aemroy: TaxiTepor’ 8 éori Tol aropdyov 76 dvrepov.

Zaddyyvor & obdév Exer T@w padaxiwv, dAXN v
kadofoe pirw, xoi éml radry Ooddy. Tobrov §é
wheloTor abrdy kal péyiorov® ¥ onmia Eye ddino
pev odv dmavra, Srav dofybs, udhora 8 % onria.

~ - L] hY ’
) mev odv pdris kebrar $mo T ordua, wal 8id Tod-

5 I |3 I . 8 p A] » v ) aT {VEL
TS TELVEL O aTOMAX0S" %) 8¢ TO EvTepov dvaTelver,
) -~ -~ £ I ’
karwler 6 Hodds, xal v adT@ Juév meprexdpevor
-~ B 3 7 h) 3 1
Eyer Tov Boddr® TG evTépe, Kal ddinor xaTd TodTov
a 4 1
Tov 7€ Hoddy Kai TO mepirTwpar Eyovor 8¢ kol Tpt-
xwdy drra év 16 sdpar.
~~ '] \ ~ ] 1 -~ !
TH uév odv oymig xal 77 Teudids ol 7@ Tedbe
P -~ ~ ’
évrés dori T4 oreped & TQ mpavel Tof odparos,
~ - h] A\ I ’ I_
d kadobou 76 pév ofmov 76 8¢ Eldos. Saddper 8¢
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similem papere avinm X {non igitur vertit wepibept)
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3 mAarirepov coni. Scal., Pi.: spissius Z.
4 xai péyiorov om, Gaza, damnant Scal., Sn., seel. Dt. ;
mAeloTor wdvrar ral 10y peyloray Pi,
8 sic AC: & adris PD, vulg.
& doddv Sii.: fopor AC : wdpor PID, vulg.

¢ It is interesting to note that the word papera (see eritical
note above) which Michael Scot uses here, is not 2 Latin

i0
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be split, not lengthwise, but into circular pieces, All
Cephalopods have a skin surrcunding this part. Next
after the mouth is a long narrow oesophagus, and
close after that a crop,s large and spherical, like a
bird’s. Next follows the stomach, like the abomasum
of ruminants : in shape it resembles the convolution
in the trumpet-shells. From this there leads back
again upwards towards the mounth a fine gut: it is
thicker than the oesophagus.

None of the Cephalopods has viscera, but they have
what is called a mytis,” and upon it the ink-sac ; this
is largest and its contents most abundant in the cuttle-
fish. All Cephalopods discharge such a fluid when
they are alarmed, and the cuttlefish most copiously of
all. Now the mytis is situated under the mouth, and
the oesophagus passes through it ; and at the point
to which the gut extends, down below, is the ink-sac,
which is enveloped in the same membrane as the gut :
the animal discharges both ink and residue at the
same place. These ereatures have certain hairy
growths ¢ in their bodies.

Now in the cuttlefish, the teuthis, and the feuthos the
hard parts are inside, towards the back of the body :
they are called respectively the “ sepium " and the
“sword.” They differ as follows : the sepium is

word, but s the Spanish word for crop.” He was writing
at Toledo.

b The fourth stomach of ruminants 3 ¢f. 507D 9, and P. 4.
674 b 16, 678 b 25 fT,

® The mytis or mecon, lit. ** pop ¥, an excretory organ,
the hepatopancreas or liver ; of. P.4. 679 b 11, 680 a 22,
681 b 15 ff. See Anna M. Bidder, ' The digestive mechan-
ism of the European Squids Loligo wulgaris, L. forbesii,
Alloteuthis media and A. subulata,” in Q. Journal of Miero-
scogﬁcal Sciences, 91 (March 1950), pp. 1-43.

Probably the gills ; ¢f. 529 a 32, 550 b 18.

11
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1 geclusi: @ cerebro I : aut xedddov aut év xeddgen conl. Th,

i 1 et év welider scribere).
(dst::‘}]tAK:A:g 0}':]5:')' Vli,ig"f i ? dpra AC : wdvra PD, Vlll‘g_

i : 15 i highly
It is now known that the (..I.l.ttlt‘ilhh'bone is a I 3
cunm]ex‘,(:}mmbered organ, filled with a mixture of fluid and
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strong and broad, and in consistency midway between
bone and fish-spine : it contains a spongy crumbling
substance.® In the feuthis this part is thin and more
like cartilage. These parts differ from one another in
shape, as also the body-sacs of these animals do. The
octopus has no such hard part at all inside, though it
has a cartilaginous substance round its head, which
becomes hard if the animal reaches an advanced age.

The females differ from the males. The males have
a passage below the oesophagus, which extends [from
the brain] to the lower region of the sac; and there
is a part to which it extends, similar to a breast. In
the female there are two of these, highcr up.  In both
sexes there are in addition certain red objects below
these. The egg of the octopus is single, uneven
on the outside, and large ; inside, the flaid is all of
one colour, smooth, and white in colour. The egg is
so multitudinous that it fills a vessel bigger than the
octopus’ head. The cuttlefish has two sacs and
numerous eggs in them, like white hailstones. Tor de-
tails of the arrangement of these parts, the dia-
gram in the Dissections ® should be consulted.

In all of these animals the males differ from the
females, and particularly in the case of the cuttlefish.
The back of the sac, which is blacker than the front,
is rougher in the male than in the female ; the back
is siriped and the yump is more pointed.

There are several kinds of octopus, One, the largest

gas, by regulating which the animal ean control the level
at which it swims. See E. J. Denton and J. B, Gilpin-
Brown, * The buoyancy of the cuttlefish Sepia offfcinalis,”
in J. Marine Riol, Adswoe, ITA., 41 (1961), pp. 319-842;
also E. J. Denton, * Buoyaney mechanisms-of sea creatures,"
in Indeqrowr, 92 (1063}, P S
% See n, on 508 b 23,
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Sorpawov adTod éorw olov krels xoi‘?&og i‘cai o:’fr v~
¢uijs. obros véperar moMddias wapa T yiy, elff
o TOV KkvudTwy éxkAvleTal els To fn‘pgv,, al
mapamecovTos Tofl darpéov [dAioreTar tcat]\ & 77
25 yjj amobwmijore.” elot & oﬁToaﬂ parpot, 70 ec’aos
Spowot Tais Polralvus. kel dMos v coTparep
olov xoyMas, Os odk éfépyerar éx 7ol Sopdxoy,
GAN éveoTv dhomep S koxAins, wal €w évioTe Tds
mAexTdros mpoTelvel. mept pév ofy TGV padariaw
etpnrac.

I de C: dido P

2 dAo 8¢ 4t AW, (qui et mox v. 19 v mé)equia nomern
8loMis optime éAeddvy convenit : dMa 7¢ ddo, 7 7e vulg. (8¢
loco e 8o PD), 8 wévor APD 1 pdeye vulg.

4 fip kal AW, 1 xai v codd., 'Vu'lg’. ,

8 sic PD, vulg.: d’ éviwv &ore 8" olov woddmovs AC, quOd,(ft
Dt. exhibet, sed xal mowridos ... moMimovs secludit: dv
dAxuvdvos suspic. Th., coll. (cum Sn.) Callim. vi. 8 seq.

8 secl. A.-W.: xalin 4 mutat Dt , ,

? hic lae. stat. A.-W.: wxal wapaweadvros . .. dmobvijore:

verlit T ef moritur quoniam non potest redire ad aquam.

& Bolitaina, alias bolbitis, bolbidion, i.e., onion, Ozoliz,
i.e., smelly. The traditional text makes the heledonz and the
bolitaina {ozolis) two separate animals 5 but Eledone moschata
has the strong musky smell ; hence A.-W.’s suggested altera-
tion of the text, which I have adopied (see above}, to make
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of all, tends to keep very near the surface (those near
shore are much larger than those in deep water).
Others are small and variegated, and are not used for
food. Another sortis that called keledone, which differs
in having longer legs and in being the only Cephalopod
with one row of suckers (all the rest have two) ; it is
also known to some as bolitaina, to others as ozolis.e
There are two other sorts found in testaceous shells,
One of them is called by some the nautilus or pontilus,
by some the actopus’ egg ? ; its shell resembles a deep
unattached valve of ascallop.? This creature’s habitat
is often near the shore, and sometimes it gets washed
up on to the beach ; when the shell has fallen away
the animal [gets caught and] dies where it is on the
dry land. These animals are small, and similar in
appearance to the bolitainas. There is another that
is found in a shell, like a snail ; this never comes out,
but remains in the shell as a snail does and sometimes
puts out its tentacles® FEnough then about the
Cephalopods. '

bolifainc and ozolis alternative names for the heledonz instead
of names for a separate species,

® The * mariner,” the famous Paper Nautilus, drgonauta
Argo L, For a further description see 622 b 5 ff.  (f. also the
celebrated epigram of Callimachus, quoted by Athenaeus
(vil, 318 ) ; in view of a reference in this epigram (** that in
my chambers may no longer be laid, as aforctime, the watery
haleyon’s egi," vi 9-10}, Th, suggests the reading gév dA-
xudvog, * the haleyon’s egg.”

° See 529 b 1.

# According to Thompson, this is probably the smail
purpie-shelled snail fanthena, which in two respects might be
said to resemble the nautilus: (@) in protrusions from its
shell : it has a large head, and gills which may be pro-
truded ; () in being able to float at the surface ; it does this
by means of a raft formed of a mass of air-bubbles of hardened
mucus secreted by the foot, )
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We go on now to the Crustacea. One class of these II

is the Crayfish,” and another closely resembling it is netares

the Lobster, which differs from the Crayfish in having parts.
(large} claws and in a few other respects, Another
sort is the carid,? and another the crab, of each of
which there are many kinds. Of carids, there are the
hunchbacks, and the krangones, and the small kind °
which never grow any larger. Of crabs, there are au
enormous variety, and it is difficult to say how many
there are. 'The largest is the one they call maia ?;
next are the pagouros ¢ and the Heracleotic erab,” and
then the fresh-water crab. The others are smaller in
size and tend to have no special names. In Phoc-
nicia crabs are found on the beach which are known as
*“ horses " because they run so fast that it is difficult
to catch them. When opened up they are empty,
because of lack of food. [There is also another sort,
small like the crab, but in appearance similar to the
lobster.]

All these animals, as I have already stated, have
their hard shelly part outside, taking the place of skin,
and their fleshy part inside. The under part of them
is somewhat laminated : this is where the female
deposits her eggs,

The crayfish have five feet on cither side, with the

claws at the tips : similarly, the crabs have ten feet,

with the elaws. The hunchback carids have five on

& 4,8, the sea-crayfish,

b Small crustaceans other than crabs and lobsters.

¢ Kyphai, ** hunchbacks,” i.e., prawns ; krengon, squilla ;
* the small kind ** are shrimps,

¢ {.e., “ granny.” * The common or edible crab.

7 At P.4, 684 a 10 the Heracleotic crab is said to have
short legs whereas the maia has thin ones.

* oyrorals suspic. Th.: cum aculeis 3.
17
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either side, those towards the head being sharp-
pointed, and five more on either side in the region of
the belly, and the ends of these are broad and flat.e
They have no flaps on the underside, but on the back
they resemble the crayfish. It is contrariwise with
the krangdn : it has four front legs on either side, then
three thin ones next to them on cither side, and the
rest (and greater part) of the body is bare of feet.
The feet of all these ereatures bend out obliquely, as
indeed occurs in insects ; the claws (where present)
bend inwards. The crayfish has a tail as well, with
five fins, The hunchback carid has a tail, and four
fins ; the krangdn also has fins on either side on the
tail. In both of these animals the middle part of the
tail is spinous, though in the latter it is broad and flat
and in the hunchback pointed. Of all animals in this
class the crab is the only one without a rump ; and
whereas the body of the carid and of the crayfish is
elongated, that of the crab is round.

The male crayfish differs from the female. In the
female the first foot is bifurcated, in the male it is
single. In the female the fins on the underside are
large and overlap on the “ neck " ® ; in the male they
are smaller and do not overlap. Further, in the male
there are on the last feet large sharp projections like
spurs : in the female these are small and smooth.
Both sexes have two large rough antennae in front of
the eyes, and other smaller antennae below, which

¢ 1t is hardly possible to maintain a consistent translation
for wAards, which means broad and/or flat; ¢of. 501 b 17, 1
have frequently translated it by * broad,” especially when it
describes certain Selachian fishes, to avoid eonfusion with
** flatfish.” b Of. 526 b 8.

* adry Sn.: adra codd. (afra dude AC).
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are smooth, All these creatures have very hard eyes,
which move obliquely to either side,in or out. The
same is true of most of the crabs, to an even greater
extent.

The lobster is of a dull whitish colour all over, with
black mottling. Its lower feet, before reaching the
large ones, are eight in number ; then come the really
large ones, which are much larger and broader at the
tips than those of the erayfish. Their structure is
irregular. In the right one the broad tip is elongated
and thin, whereas the left one is thick and rounded.,
Each is divided at the tip like a jaw and has teeth
above and below ; in the right one these teeth are
all small and saw-like ; in the left one those at the
tip are saw-like, whereas those inside are molar-
shaped ; in the under part of it there are four of these
close together, in the upper part three with inter-
stices between. In both feet (or claws) the upper part
moves, and presses down against the lower part. Both
are set asplay, like bandy legs, as being naturally
designed for seizing and exerting pressure. Above
the two large ones are two others, covered with hairs,
a little below the mouth ; and below these are the
gill-like parts round the mouth, which are hairy and
numerous. The animal keeps these in movement the
whole time, and bends the two hairy feet and draws
them in towards its mouth. The feet near the mouth
have also fine appendages, The lobster has two teeth,
lile the crayfish, and above them are the antennae,
quite long, but shorter and much finer than those of
the erayfish ; then four more antennae similar to these

o (f. 520 b 28 1,

! quartum kel add. APD, vulg.
? paxpd Camot., edd, : uxpd AC, om, PD,
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érel loco &re.
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front ones); a {small) fleshy object in the mouth
instead of a tongue ; the stomach is immediately next
to the mouth (except that the crayfish has a short
oesophagus in front of the stomach), and from the
stomach runs a straight gut. This gut, in the crayfish
and similar animals, and in the carids, proceeds straight
on and terminates at the tail, where the residue is
discharged and the eggs are produced ; in the crab
it terminates where the flap is, at the centre of the
flap. [Further, all these animals as well deposit their
eggs outwardly.] I‘urthermore, the females have
the place for the eggs alongside the gut., And they
all have the so-called mytis, or mecon,® larger or smaller
in size,

We must now go on to study the peculiar differences
of each,

The crayfish, then, as I have said, has two teeth,
which are large and hollow, and contain a juice similar
to the mytis, and between the teeth is a fleshy object
similar to a tongue. From the mouth there is a short
oesophagus, and continuous with that a membranous
stomach, and by the opening of the stomach are three
teeth, two of them oppesite each other, and one
underneath. From the stomach there runs off ob-
liquely a simple gut of uniform thickness throughout
the body as far ag the residual vent.

[These parts are found in all of them, crayfish,
carids, and erabs : for the crab in fact has two teeth.)

% See n. on 524 b 145,

¢ haec verba Dt. corrupta videntur; secl. Th.: é&raifa
8¢ xal ofror Td (hd dicrikrover voluerunt A.-W. : émimruypa,
i td 8 dxricrovaw (derds 8¢ wal ofroi) Louis: vv, 18-30
suspic, Dt. : fortasse totum secludendum.

T totun seel. Dbt wal pdp . . . kapriver om, DI, Ald,, sccl.
Cs., 8n,, i, AW, (rafra v. 8 ad meprrTdiparos v. 13 om. P,
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Further, the crayfish has a passage which is at-
tached from the chest as far as the residual vent : in
the female this passage serves the purposes of the
uterus, in the male those of the seminal fluid. Tt is
attached to the concave surface of the flesh so that
the flesh is in between, the gut being on the convex
side of it and the passage on the concave—an arrange-
ment similar to that in quadrupeds. It exhibits no
difference in the two sexes: in both it is thin and
white and contains a yellow fluid, and is attached to
the chest. [This is the arrangement of the egg and
the convolutions in the carids as well.]

The male differs from the female in respect of its
flesh : it has at the chest two white objects, each on
its own, resembling in colour and consistency the ten-
tacles of the cuttlefish, and they are convoluted like
the mecon in the trumpet-shell. These take their
beginning from the cotyledons, which are placed
under the hindmost feet. At this place the flesh is
red and bloodlike in colour, but sticky to the touch
and not flesh-like. From the convoluted part at the
chest another eoil branches off, about as thick as a
piece of string, and below these there are two friable
objects fastened to the gut ; these are seminal. Such
are the parts in the male. The female has eggs, red
in colour, which are attached to the stomach and to
each side of the gut as far as the fleshy parts ; these
are enclosed in a thin membrane,

% delenda censent A.-W., Th.: in verbis rds é\ixas latere
credit Dt. of dorarel: similiter &yovor 8" ofrw 76 Jdv wai of
xdpafor kal of dorarol coni. Th.: ¢t in ¢o sunt ova, ¢t maxime
ova acchorim (= wkapides) et involutio intestini in maribus et
in feminds est similis X: fortasse post mepeydueve v. 34
locanda.

4 7d@v coni. Dt 5 wnpurdilns C, Dt.
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I have now described the internal and external
parts of these creatures.

[1t so happens that the internal parts of the blooded I

animals have been given names, for all these have the
internal viscera, but no bloodless animal has; the
only parts which both classes have in common are the
stomach, the oesophagus and the gut.}e

With reference to the crabs, I have already stated (Crabs.)

that they have claws and feet, and the character of
them ; and for the most part they all have the right
claw bigger and stronger than the left. I have also
said that in most of them the eyes are directed side-
ways. The trunk of the body is single and undivided :
this includes the head and any other part there may
be. Some of them have eyes placed sideways on the
upper part, immediately under the back and a long
way apart from each other ; some have them in the
middle and close together, as for example the Hera-
cleotic crabs and the maia. The mouth is underneath
the eyes, and it contains two teeth, as in the crayfish,
except that they are not round but long. Over the
teeth are two lids, and between these are formations
such as the erayfish has beside its teeth. The crab
takes in water by the mouth, straining it with the lids,
and discharges it by the two passages above the
mouth, while it closes the way the water came in by
means of the lids. These passages are immediately
under the eyes. {When it has taken in the water,
it eloses its mouth with the two lids, and after-
wards spurts it out in this way.] Immediately

o There appear to be a number of interpolations in this
chapter, which is largely recapitulation.

dryfar Pi.: dwwldy vulg., Dt (qui et 1d émeaddppara
coni.} s drwfoly A, dnafioiy C.
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after the teeth is the oesophagus, which is very short
indeed, and in consequence it Jooks as though the
stomach comes immediately after the mouth, ~ After
the oesophagus is the stomach, which is bifurcated,
and to the middle of it is attached the gut, which is
simple and fine : it terminates outwards at the 1id, as
has been said already. [In between the lids the crab
has the parts that the crayfish has, near the teeth.)
In the trunk, inside, is a yellow fluid and a few smail
longish white objects, and others mottled with red.
The male differs from the female in size, in breadih,
and in respect of the lid : this is larger in the female,
and projects further and is more densely covered
with hair,® as in the female crayfish also.

We have now described the parts of the Crustacea.

We now go on to the Testacea, such as the land- Iv

snails and sea-snails and all those creatures which are Testrcea:
(a) External

known as shell-fish,? also the tribe of sea-urchins. In parts.
all these—or rather in all of them that have a fleshy
part—the fleshy part is as in the Crustacea, i.e., it is
inside, and the shell is outside : there is no hard part
inside. Compared with one another the Testacea
exhibit many differences, in respect both of their
shells and their flesh within. Some have no flesh at
all, e.g., the sea-urchin ; some have flesh, but it is all
inside and invisible except for the head, e.g., the land-
snails and the kokalia ¢ (as some people call them):
examples among sea-animals are the purpura, the
trumpet-shell, the sea-snail, and the spiral-shelled
animals generally. Of the rest, some are bivalves and

¢ Providing better cover; ¢f. 541 b 81,
b See n. on 490 b 11, ¢ o.g.. periwinkles.

8 7¢ PCD 3 om, A, vulg,
8 nAdrer.Tob émucaddpparos mavult Th,
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some univalves. By * bivalves "’ I mean those which
are enclosed in two shells, by * univalves,” in only one
shell : the fleshy part is exposed in the latter, e.g., the
limpet, Some of the bivalves can apen their shells,
e.g., the scallop and the mussel : all such creatures
are joined on one side and free on the other, so that
they can open and shut. Some, though bivalves, are
closed equally on both sides, e.g., the razor-fish. Some
are completely enveloped by their shell and no portion
of their flesh is exposed to the outside, e.g., what are
called fethya.o

Further, among the shells themselves there are
differences from one to another. Some have smooth
shells, e.g., the razor-fish, the mussel, and some of the
clams (those which are called by some people milk-
shells®), whereas others have rough shells, e.g., lagoon-
oysters,” pinnas, certain kinds of clam, and trumpet-
shells. Of these, some are ribbed, e.g., the scallop
and one sort of clam ; some are ribless, e.g., the pinnas
and another sort of clam. They also differ from one
another in respect of the thickness of their shells,
whether the whole shell or part of it, e.g., the lip of
the shell : thus, some have thin-lipped shells, e.g., the
mussels, others thick-lipped ones, e.g., the lagoon-
oysters.* Furthermore, some of them can move
about, e.g., the scallop (in fact, some people say these
can actually fly, because they often jump right out of
the device in which they are caught) ; others de not
move about, owing to their attachment to some object,
e.g., the pinna. All the spiral-shelled ones move and

2 Ascidians, or sea-squirts.
¥ Probably some species of Mactra. ¢ The edible oyster.

% sic PD teste Bk.: wmpoodvie A, vulg.: delmra xal
mpoodei Ald., A.-W.
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creep about: even the limpet releases its hold in
order to search for food. Common to these and to all
hard-shelled ereatures is the smooth inner surface of
their shells. In the univalves and the bivalves the
fleshy part adheres so fast to the shell that force is
required to separate it ; in the spiral ones it is more
loosely attached. A peculiarity of all the latter is that
their shell has the spiral in the part furthest away
from the head. Furthermore, from birth they allhave
an operculum. Further, all the spirally-twisted Tes-
tacea have the shell on the right side, and their move-
ment is not towards the spiral but in the opposite
direction.?

Such, then, are the differences exhibited by the
external parts of these animals.

The internal formation is pretty much the same in (b) mternat
all of them, and especially so in the spiral ones : Parts

among the latter the differences are of size, and of
“ excess " ¢ in secondary characteristics,? Nor do
most of the univalves and bivalves show much differ-
ence—small differences among themselves, but much
more compared with the stationary ones. This will
be clearer from what 1 hope to say later.

The spiral-shelled Testacea are all formed in a
similar way, differing only as already stated by way
of *“ excess "—i.e., the larger ones have larger and
more conspicuous parts, and the smaller ones contrari-

@ This sentence is deleted by A.-W., and transposed by
Th. to * above, following a suggestion of Dittmeyer’s.

 This sentence, which is taken alimost verbatim from I.4.
706 a 13 ff., is deleted by A.-W. and Dittmeyer.—There is no
reference here to right-handed spirals ; the meaning is that,
as they move away from the spiral, and as movement is always
initiated by the right side, the ** right ** of these animals must
be the other side from the direction towards which they move.

¢ See Notes, § 8. ¢ See n. on 486 b 5.
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wise—also they differ in hardness and softness and in
other such secondary characteristics. Thus in all the
spiral ones the outermost part of the flesh at the mouth
of the shell is firm and hard, in some more in others
less so. From the middle of this rise the head and the
two horns : these horns are large in the larger kinds,
and very small in the smaller ones. In all of them the
head rises up in the same way, and if the animal is
scared, the head is drawn back again inside. Some
of them, e.g., the snail, have mouth and teeth—small
sharp teeth and delicate. They also have a proboseis,
just as flies have, and it is tongue-shaped. The
trumpet-shells and the purpuras have this proboscis
too, and in them it is fim and hard. And just as
the horse-fly and gadfly can bore through the hides
of quadrupeds, this oxgan is even more powerful and
strong in proportion: they can bore through the
shells of their prey. Immediately after the mouth is
the stomach ; in the snail it is similar to a bird’s erop.
Underneath are two firm white objects, shaped like
breasts, such as are also found in the cuttlefish ; but
they are firmer in the latter. From the stomach a
simple long oesophagus extends as far as the mecon,
which is in the fundus. All these things are clearly
visible both in the purpuras and the trumpet-shells,
in the spiral. The next thing after the oesophagus
is the gut (indeed the oesophagus and the gut are
continuous), and the gut is throughout its length
simple, right down to the vent. The starting-point
of the gut is around the coil of the mecon, and there
it is broader [for the mecon is a sort of residue in all
the shelled animals—most of it is] ; it then makes a

8 sic AC: ododpdraror PD, ﬁlg.
4 guvexés . .. fvrepov om. AC, secl. A-W., Dt. § secl, Dt,
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bend and continues upwards again towards the fleshy
part, and its termination is by the head, where the
animal discharges the residue : this description applies
to all spiral-shelled Testacea both tervestrial and
marine. In the large snails there is woven alongside
the oesophagus from the stomach a long white passage
enclosed in a membrane, similar in colour to the
breast-like formations higher up : there are insections
in it, as in the egg of the crayfish, only it is white
and the crayfish’s egg is red. This has no outlet [or
passage] but is enveloped in a thin membrane, and
has in it a narrow cavity. From the gut dewnward
there extend black, rough formations, which are con-
tinuous, similar to those in the tortoise, though not so
black. Sea-snails too have these, and also the white
ones, though they are smaller in the smaller snails.
The univalves and bivalves are in some ways similar
to the spiral-shells and in some ways dissimilar. Thus
they all have a head and horns and mouth and the
tongue-like organ, but in the smaller ones these are
difficult to see owing to the animals themselves being
so small, and some are not clearly visible even in dead
specimens or when the animals are not in motion. All
have the mecon, but not all in the same place, or of
the same size, or equally visible : in the limpets it is
below in the depth of the shell, in the bivalves it is the
hinge-like part, They all have also the hairy growths,
in a circular shape, as in the scallops.# The so-called
egg, in those that have it and when they bave it, is
situated in one of the semicircles of the eirecumference,
as is the white formation in the snails : indeed the
formations in the two creatures are similar, But all
these parts, as I have said, while plain enough to see
in the larger creatures, are wholly invisible, or visible
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only with difficulty, in the small ones. Hence they
are plainest of all in the large scallops : these are
those which have one of their two valves fiat-shaped,
like the lid of a pot. The residual vent in all these
animals (with one exception) is to one side : there is
a passage through which the residue makes its way
out. [For the mecon, as has been stated, is a residue
which all of them have enveloped in a membrane.)
In none of them has the so-called egg any passage ;
it is just a swelling-up of the flesh itself ; and it is not
situated in the same region as the gut, for it is on the
right-hand side, whereas the gut is on the left. Such
then is the residual vent in all of them—except one :
the wild limpet, called by some the “ sea-ear”4: in
this creature the residue issues underneath the shell,
the shell being perforated. In this animal the stomach
can plainly be seen following upon the mouth, and so
can the egg-like formations. TFor the way in which
all these parts are situated the Dissections should be
consulted.

The hermit-crab, as it is called, in a way shares the (The
characteristics of the Crustacea and the Testacea, In et
its natural structure it resembles the crayfish class,
and when first born it is on its own (without a hard
shell} ; but by its practice of entering a shell and
living in it it resembles the Testacea, and so it appears
to dualize.® To put it quite simply, in shape it re-
sembles a spider, except that the part below the head
and thorax is larger, It has two thin red horns, and

¢ Th, suggests that the word dypla (wild) is a corruption
of dppiye, a word found in Hesychius ; in which case Aewdd:
would be a gloss on it.  Tr, then, * the arrygon, called by
some. . .. " Probably Haliotis tuberculata 1.,

® See Notes, §§ 28 ff.
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under them two long eyes: these do not retreat in-
wards nor do they turn sideways like the crab’s,® but
stick straight outwards. Under these is the mouth,
and round it a number of formations which are as it
were hairlike ; and immediately after these there are
two feet, bifurcate, with which it draws things towards
itself, then two more feet on each side, and then a
third, small one. The whole of the part below the
thorax is soft, and when opened up is pale yellow-
coloured inside. From the mouth there is z single
passage leading as far as the stomach ; the residual
passage cannot, however, be made out. The legs and
the thorax, though hard, are less hard than in the
crabs. Ithasno attachment to the shell as the purpuras
and the trumpet-shells have, but can be loosened
from it quite easily. Specimens found in spiral shells
are more elongated than those in the shells of neritae.

The creature which lives in the shells of neritae is
another kind. It resembles the other in all respects
except that of its bifurcate feet the vight one is
small and the left one large ; and it uses the latter
more than the former for walking. [t is also found
in the shells of those creatures whose method of
attachment is similar, and in certain others. This
one they call kyllaros.]

The nerites has a large smooth round shell, and its
shape is comparable to the trumpet-shell, though un-
like theirs its mecon is not black but red. It adheres
with great force by the middle. In fine weather, these

¢ See 526 2 9 f.

¥ xkpdueass Tovraw AC 1 kdyxais roretrov PD, vulg,

! riow Dt e conj. A.-W. (qui ita tentav.: dauf. 8¢ xal &
Tals xdyyais Toradra, dv 1) diows maparm. xal & riow dAots deinde
lacunam stat.): Tofs codd., vulg. 5 nigra X (uédav).
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creatures unloose themselves and go about looking
for food, but when the wind blows the hermit-erabs
remain quiet by the rocks, whereas the neritae elin

tight like limpets ; the same is true of the haemor-
rhoids # and the whole of that class, They cling to the

‘rocks when they turn back the operculum, which

appears to be rather like a lid : indeed the operculum
in these spiral-shelled creatures serves the purpose of
the second valve in the bivalves. The inner part is
fleshy, and contains the mouth. The same structure
is found in the haemorrhoids, the purpuras and all
such animals.

Those {crabs) which have a larger left foot are not
found living in spiral shells, but are found in the
neritae. There are also certain snail-shells which have
in them creatures resembling the small crayfish that
are found in rivers : they differ from them in havin
the part inside the shell soft. To see what they look
like, the Dissections should be consulted.

The sea-urchins have no fieshy part [-—a character- V
istic peculiar to them : they are all completely empty, ﬂﬂ'ﬁigef"
and have no flesh inside at all] : but they all have the '
black formations. There are several kinds of sea-
urchin, one of which is the kind used at table ; this is
the one in which the so-called eggs are large and
edible, in large and small ones alike : the eggs are
present in them even while still quite small. There
are two other kinds, the spatanges, and the bryssos as
it is called : these are deep-sea creatures and scarce.
Furthermore, there are the mother-urchins so-called,
the largest of all in size. In addition to these there is
another kind, small in size, but with large hard spines ;

% Two »ss. read ** the aporrhaids.” TPossibly the Venetian
gamarugola, the dporrhais pes-pelicani (von Martens).
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it lives in the sea several fathoms deep, and some use
it as a remedy for strangury. In the neighbourhood
of Torone? there are white sea-urchins—shells, spines,
and eggs are all white—longer than the ordinary ones,
The spines of these are neither large nor strong, but
rather imp. The black objects which rise in the
mouth are numerous, and connect with the passage
that leads externally, though not with each other :
as a result of these the animal is as it were divided up.
The edible ones move about most of all and most
often ; a proof of this is that they always have some-
thing fixed on their spines.?

They ail have Ova, though in some these are very
small and inedible. A curious fact is that the urchin’s
head (as it is called) and mouth are down below, and
its residual vent at the top. [The same is true of all
the spiral-shells and the limpets.] The reason is that
they cbtain their food from below ; thus the mouth
is down where the food is, and the residue is up above
by the back of the shell. The urchin also has five
hollow teeth inside, and in the middle of them a fleshy
organ instead of a tongue. Next to this is the oeso-
phagus, then the stomach, which is divided into five
parts and full of residue : all its folds unite at the
residual vent, where the shell is perforated. Under
the stomach, in another membrane, are the so-called
Ova, the same number in all the urchins : there are
five of them, an odd number, Above, the black for-
mations are attached to the starting-point of the
teeth ; they are bitter and unfit to eat. A similar or

¢ On the next peninsula to that of Athos, to the south-west,
b Of. P.4.681 a8,

$ radro AC : radrdv PD, vulg,

! secl. A-W,, Dt. 5 dmaow AC : mdow vulg.
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rais 8 dxdvbas ypRrar 6 éyivos® s mooly: Tatrats
yip émepedpevos® xal xwolpevos perofidder Tov
7émov. ., ‘
Ta 8¢ radodpeva rifva Todrwy mdvraw exel Tiv
Pvow mepirrordTyy. Kkéxpumrar yap abrdv Juovew
10 70 gdipa v 7¢ doTpdrw wav, T & 6’0-1-,(‘:0«?;' oL
peraly 8épparos wal dorpdrov, Sio xal Tépveral
womep Bipoa oxdnpd. mpooméduke pev oby Tals
nérpus 7 dorpardide,’ Svo & Exer wopous dm-
éxovras ANy, mdumor puxpods kai b padi-

1 ¢ ante ¢. et ante §. PI), vulg.: om. AC. )

? gie P, Gul., Ald., Cs., Sn., vulg., Pi. (éori post odpe D)
rob éylvov 76 ardpa édari AC, A-W,, Dt., 'I"h. (n.b. 531 b 1
loco odpa wév habent ardpa AC): 7ol éylvov 70 odpd come
Buss. : wxard pdv ofv rer.d sic vertit L ef genus hyrivii est
continuum in parte inferiori ; in parte vero superiori ubi
sunt spine est separatum. ef ipse wtitur spinis loco pedum.
videas ¢t quae p. 351 scripta sunt.

8 gic AC: & éy. y. vulg.

4 ¢p- C: dw- PD, vulg. .

5 gi¢ Pi., A.-W., Dt.: 76 dorpaxddes AC, Sn., Buss.: =3
dorpdrg PD, vulg,

¢ See Notes, § 3.

® The famous ** Aristotle’s Lantern 5 of. I.4. 680 a 5.
Three interpretations have been given of this g)assage (se,e
F. J. Cole, Centaurus, I (1950/1}, p. 377): (1) Rondelet’s
{1544), that the * lantern *' is the mouth-apparatus. This
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analogous  thing is present in many animals, e.g., the
tortoise, the toad, the frog, the spiral-shelled Testacea
and the Cephalopods, though it differs in colour, and
in all of them it is either completely or more or less
uneatable. In respect of its beginning and end the
body of the urchin is continuous, though in respect of
its superficial appearance it is not continuocus, but
similar to a lantern lacking its surrounding skin.? The
urchin uses its spines as feet : it puts its weight on
them for leverage and so moves about from place to
place.

The tethya ® as they are called are the most extra-
ordinary of all these animals, They are the only ones
whose body is completely hidden inside the shell, the
texture of which is between that of skin and shell, and
consequently to the knife it cuts like hard leather.
The animal clings to the rocks by its shelly part, and
it has two passages some distance apart which are
very small indeed and by no means easy to see, by

view has been generally adopted, and the apparatus was
named laterna Aristofelis by Jacob Theodor Klein (1685-
1759) in 1734 in his Naturalis Dispositio Echinodermatum.
(2) Scaliger’s (1619), that the lantern is the entire test. This
view was adopted by T. E. Lones (Aristotle’s Researches in
Natural Secience, 1912, pp, 127, 130) and at one time by F. J.
Cole. It assumes that the classical lantern as a whole was the
basis of the comparison. (3} Cole’s own suggestion, that both
the test and the mouth-apparatus resemble a lantern with its
lamp, (See also his History of Comparative dnatomy,
1944, p. 40.} Cole remarks that the reading ordue fails to
make sense with what follows, whereas odpa would involve
the whole test {(as Scaliger), and that Aristotle refers to the
apparent continuity of the “ body  of the echinus, and
compares it with a lantern without the surrounding skin
(¢.g., after the epiderm and spines have been removed).
See further, Additional Note on p. 351,
¢ See n. on 528 a 20.
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secl, AW,

" gaprddes Ald., Karsch, A.-W. .

afrp AC, A-W., Dt.: adr PD, vuig., Pi.

page ANC, Pl., A.-W., Dt : #iew PDA®, vulg.

&mt coni. Dt.: & codd,, vulg. L. .
® aut secludenda, aut drodorrar (cum AC) ¥ &um serl-

bendum. sequitur locus admodum corruptus, quem ahelzla

eiciendo restituere conatus sum 3 v. quae pag. 352 de codd.

edd. scripta sunt.
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which it takes in and discharges the water, for it has
no residue so far as can be seen [just as, of the other
shell-fish, some are like the sea-urchin, and others
¢have) the so-called mecon]. When opened up, we
find it has, in the first place, a sinewy membrane
inside all round the shelly part ; and within this is the
actual fleshy part of the fethyon, similar to that of none
of the others j though this flesh is similar throughout.
This substance is attached at two places to the mem-
brane and the skin obliquely ; and where it is at-
tached, the space at each side is narrower where the
flesh extends towards the passages that lead out
through the shell—by which the animal takes in and
discharges the nourishment and liquid matter, just as
if one passage were a mouth and the other the outlet
for the residue. One of the passages is wider than the
other. Inside, there is a cavity on each side, separated
by a small continuous portion ; in one of these the
liquid is found. The animal has no other part, neither
instrumental nor SENnsory, nor, as was stated before
with reference to the others, has it any part for
residue. Some fethya are pale yellow in colour, some
red,

The tribe of sea-anemones ® too is a peculiar one.
This creature adheres to rocks like certain of the
Testacea [though it sometimes casts loose *], but it
has no shell : its whole body is fleshy. It has the
faculty of sensation, and seizes things which come up

® The Greek word is the same as that used for stinging-
nettles,

® These words should either be cut out, or amended to
read “ though some cast loose.”—The whole passage has
been seriously corrupted by interpolations, which I have
omitled from the translation. A full disenssion of the
passage will be found en pp. 252-360 fF.
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against it with its hands, just as the octopus does
with its tentacles, in such a way that the flesh swells
up. It has its mouth in the middle, and it lives off
tiny fishes, if any [that is eatable] comes up against
it. And one kind of sea-anemone casts loose ; this
kind devours both sea-urchins and scallops. As for
residue, it plainly has none at all ; in this respect it
resembles plants. There are two kinds of sea-
anemone : the smaller ones, which are more suitable
for food ; and the large ones which are hard, such as
are found around Chaleis. In winter their flesh is
firm (which is why they are hunted and suitable for
food), but in summer they go off —they become
soggy, and if you touch them they quickly come to
pieces ; you cannot pull them off whole. When they
are bothered by the heat they tend to slip in between
the rocks.

We have now spoken of the Cephalopods, the
Crustacea and the Testacea, and have dealt with their
parts both external and internal.

We must now go on to deal in the same way with VII
the Insects.® This group includes many kinds ; and Insects:
although some of them are closely akin to one another
there is no common name that is applied to them, as
for instance to the bee, the anthrena,? the wasp, and
all such insects, and again those which have their
wings in a sheath, e.g., the cockchafer, the horned
beetle,® the blister-beetle, and the like,

@ It will be seen that under ** Insects ”* Ar, includes more
animals than are now so called in scientific zoology ; some
of his insects have more than six feet.

® Probably the hornet.
¢ Or stag-beetle,

5 ¢modAaly add. Pi.
méor AC: om. PD, vulg,
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There are three parts common to all insects : the (a) External
head, the trunk which contains the stomach, and a Pt

third part in between these two, which in other ani-
mals would be the chest and the back. This third
part is single in most of them ; but, in the long ones
with a large number of feet, the parts in between are
almost equal to the insections,

Allinsects when cut in two retain life, except those
which are excessively cold to begin with, or which on
account of their smallness are quickly chilled : even
wasps continue to live after being cut in two. So
long as it has the middle piece, the head or the
stomach can live ; but without it the head cannot do
so. The long insects with numerous feet live a long
time after division, and the severed portion can move
in either direction: the portion can move either
toward the cut or toward the tail-end, as happens with
the millipede as it is called.

All insects have eyes, but no other discernible
sense-organ, though some insects have a sort of tongue
(which all the Testacea have t00), by means of which
they taste and draw in their food. In some insects it
is soft, in others very strong--as it is in the pur-
puras. In the horse-fly and gadily it is strong, and
so it is in most of the others : indeed, all those which
have no sting at the rear use it as a weapon (and,
except for a very few, those that have it have no
teeth) ; thus the fly by a touch with it can draw blood,
and the vinegar-fly @ pricks with it.

Some insects have stings as well. Some have them
inside their body, as the bees and wasps, some out-
side, as the scorpion (which is the only insect that has

% Konops ; see 552 b 4.

% sie P Rhen, 3, Pi,, A-W., Dt.: pexpdrerrpor ACD, vulg.
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a long tail). It also has claws : so has the scorpion-
like creature ¢ which infests books.

In addition to their other parts, the flying insects
also have wings. Some have two wings, as the fly,
some four, as the bee; no two-winged insect has g
sting at the rear. Further, some flying insects have a
sheath for their wings, as the cockchafer ; some have
none, as the bee. All of them however without excep-
tion fly without any help from a tail or rump : and
their wing has no midrib and no division.

Furthermore, some insects have antennae in front
of their eyes, as the butterfly and the horned beetle.
Some can jump, and of these some have the hind legs
longer than the forelegs, some have * paddles,”?
which bend backwards like the legs of quadrupeds.
In all insects the ventral side differs from the dorsal,
just as in all other animals, The flesh of their bodies
is neither shelly, nor is it fleshlike in the way that the
interior of the shelly animals is, but it is something
intermediate. That is why they have neither fish-
spine, nor bone, nor anything like sepia-bone, nor a
shellround them : their body of itself, by its hardness,
ensures their safety and needs no other support. They
have a skin, however, though it is very thin,

We have now enumerated and described the exter-
nal parts of Insects.

Internally, immediately after the mouth is the gut. (b) Internal

In most of them this is straight and simple right up ™
to the venl, but in a few it has a coil. No insect has
any viscera, or fat, nor indeed has any bloodless ani-

2 Chelifer cancroides (Th.); ¢f. 551 b 10.
® The Greek word (wn8dAwa) would no doubt also have sug-
gested a connexion with jumping (¢f. m8yricd above).

3 otire gapniides AC: offrw sapk@des A.-W,
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¢ Sce n. on 555 b 18. A.-W, point out that the gut iy
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mal. Some have a stomach in addition, and the rest
of the gut proceeds from this, either simple, or with a
coil, as in the grasshopper.®

The cicada is the only one of these animals—indeed
it is the only animal-—which has no mouth : it has a
tongue-like organ such as is found in the forward-
stinging insects, which is long, and of one piece, and
unforked ; by means of it the insect feeds on dew, its
only food ; no residue is ever produced in its stomach.
There are several kinds of cicada, which differ in size :
another difference is that the “ chirper ”? as it is
called has a division under the Ayposoma, and a
membrane which can be plainly seen, whereas the
cicadelles have no such membrane.

There are also some queer animals in the sea, and (Strange
these owing to their rarity it is impossible to classify, “2™ma!

For example, some experienced fishermen have been
known to say that they have seen in the sea creatures
like sticks, black, round, and the same thickness
throughout their length ; and other creatures similar
to shields,® red in colour, with close-packed fins ; and
still others similar in shape and size to the male penis,
with two fins in place of the testicles, and they say
that on one occasion such a creature was canght on
the end of a night-line.

The parts of all animals, external and internal alike
of each several kind, both common and peculiar, have
now been described.

simple in the grasshoppers but much coiled in the cicadas.
A.-W. and Karsch suggest a corresponding emendation of the
text.  ® Achetes, the male cicada ; ¢f. 535 b 7, 556 a 19 ff
* Audfepe and dmélwpa appear to be used indifferently to
describe the division between the thorax and the abdomen.

¢ “ Large sanwcers”” might be a more topical equivalent.
The Greek word is the same as that for * asps,”
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pingue ; conferas 520b 4 : xuxAdmor codd., vulg. .

4"secl. A.-W., Dt., yavAdSovras enim non habet hoc animal.
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We must now go on to speak of the senses. These VIII
are not present equally in 2ll animals. Some animals B. Mscer-
have them all, some have fewer. The full number is Bieor:
five; so far as is known there is no special sense o
beyond these : viz., sight, hearing, smell, taste, and facuities :
touch. .

Now man and the footed Vivipara, and in addition () Blooded

the blooded Ovipara, all plainly possess all these five, 228
though there may exceptionally be a single kind
which has become stunted, the mole, for example.
This animal lacks the sense of sight : it has no visible
eyes, but if the skin (which is thick) be removed from
the head at the external place where eyes are nor-
mally, the eyes are found in an impaired condition,
complete with all the parts belonging to genuine eyes :
they have the “ black,” ¢ and that which is inside the
black, the pupil asit is called, and the fatty part which
surrounds it, but these are all smaller than in visible
eyes. There is no external sign of these owing to the
thickness of the skin, which suggests that in the course
of development the natural process was stunted? ; [for
there are two strong sinewy passages extending from
the brain where it joins the marrow, running beside
the seats of the eyes, and terminating at the upper
projecting teeth.]® All the other animals mentioned
have the power of perceiving colours as well as noises,
and also smells and tastes. The fifth sense, that of
touch, is possessed by all animals.

In some animals the actual sense-organs are very

@ The iris ; see 491 b 21, b CF. 491 b 34.

® This passage, bracketed by A.-W, and Dittm., seems to
be i]f general reference, and has no special application to the
mole.

8 8¢ wai PD: & AC, vulg.
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clearly visible, those of sight particularly so : anjmals
have a definite place for the eyes, and so they have
for the organs of hearing—thus some have ears, others
auditory passages which are plainly visible. Similarly
with smell : some have nostrils, others olfactory pas-
sages, e.g., the tribe of birds, Similarly too with the
sense-organ of taste, the tongue, Among aquatie
blooded animals, fishes have the organ of taste, the
tongue, certainly, but it is indistinet ; in other words,
it is bony and not fully detached. In some fishes,
however, the palate is fleshy, as in the carp (to take
an example of a river-fish), and anyone who does not
inspect it closely will mistake it for a tongue.

Ttis plain enough that fishes have the sense of taste,
Many of them enjoy particular flavours, and they very
readily take a bait of bonito ® or of any fat fish, ob-
vicusly because they enjoy tasting and eating baits of
this kind. Fish have no visible sense-organ of hearing
or smell : what might in some of them be taken for
nostrils in the normal places do not connect with the
brain : some of these passages are mere blind alleys,
some lead only to the gills, It is, however, quite evi-
dent that fishes hear and smell : they ecan be seen
making away from loud noises, such as that produced
by the rowing of a trireme, and in eonsequence they
are easily caught in their holes. We must remember
that even a small noise in the open air sounds very
heavy and encrmous to anything which can hear under
water. This indeed is what happens when dolphins
are hunted : when the huntsmen have enclosed a

¢ dmia, a sort of small tunny ; see 506 b 13.

2 pddore Dt.; p@dor codd,, vulg.
¥ correx. A~W.: «ahovpdvois B¢ Iyfdar codd., vulg,
L §AC: 8 PD, vulg,
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¢ Lit., * one-log boats.”
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shoal of them with their cances,® they then lean out
from the canoes and make a noise on the sea, which
causes the shoal to take flight towards land and run
high and dry, and they are then captured while be-
wildered by the noise. Yet in spite of this the
dolphin has no visible organ of hearing. Furthermore,
fishermen when at work are particularly careful not
to make any noise with their oars or nets. When they
have spotted a large shoal of fish in a certain place,
judging their distance,? they cast their nets well away
from the place, 50 as to allow no noise either from the
oars or the impetus of the boat to reach the place
where the fish are, and strict instructions are given to
all the crew to keep as quiet as possible until they get
the shoal surrounded. Sometimes, when they want
the fish to crowd together, they do exactly the same
as the dolphin-hunters: they make a noise with
stones, to frighten the fish and make them rush to one
spot, and in this way they enclose them in their nets.
[And before they have got them shut in, as has been
said, they allow no noise, but once they have sur-
rounded them, then straight away the order is given
to kecp up a shout and noise generally, for when the
fish hear the noise and general commotion they piteh
into the net through mere fright.] Furthermore,
when fishermen see a large shoal of fish at a consider-
able distance taking the benefit of the calm bright
weather and staying on the surface, if they want to
discover of what size and kind they are, they can, if
they sail up quietly, surprise them and catch them
while they are still at the surface; on the other
hand, if anyone happens to have made a noise before

i

b T take rexpacpdpevor to mean ** judging to the best of

their ability how far off to do it."
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they get there, the fish can be seen making off for
safety. Again, there are certain small river-fish called
by some kotloi @ ; these fish have a habit of slipping in
under rocks and some people try to catch them by
striking stones against the rocks ; the fish then dash
out in confusion, bewildered by the noise they ob-
viously hear. Instances such as these show clearly

~that fish can hear, and indeed there are people who

assert that fish have the most sensitive hearing of all
living creatures : they have come to this view through
living near the sea and encountering many such in-
stances. Among fishes, the following have the most
sensitive hearing : the grey mullet, [the chremps,] the
basse, the salpé, the chromis,? and gimilar kinds., The
remainder hear less well, and on this account tend to
spend their time nearer the bottom of the sea.

The facts are similar with regard to smell. Most
fish refuse to touch a bait unless it is fresh, and the
same sort of bait will not catch all fishes altke : each
needs its own proper one ; and they distinguish the
baits by their power of smell. Thus some are atiracted
by evil-smelling baits : the salpé, for one, by dung.
Further, many fishes have their habitat in caves, and
when fishermen want to entice them out for a catch
they smear the entrance of the cave all round with
some strong-scented pickle, and this soon fetches them
out. The eel too is caught in this way : the fisherman
puts down a pot which has been used for pickles, and
inside the neck of the pot what is called a strainer.

s Doubtfully identified w1th Cottus gobio L., the bullhead
or Miller's thumb.

b Chre(m)ps, which two s, insert after the grey mullet,
is perhaps vana.nt form of ehromis or chremis, which means
the * neigher " or * grunter " (from ypeperifw). Probably a
kind of Scigena. See also below, 535 b 17,

67



ARISTOTLE

534a , ) \ .
T¢& knowdy ¢épovrar mdvres Ba.-r'fov. Kai T@v
onmdv 8¢ Ta. sapria orabedoavres évera TS dopds

25 dededlovar Todrois' mpogépyorTar yap p&Mov.} TOUS
3¢ moddmovs duotv dmmioavres €is Tovs iprovs
évribfévar otdevos dAhav ydpw 7 Ths .'cw'cmg., ére &
ol puddes iyles, drav exyvbf To w)\v’ya'ﬂa’v Lxﬂvcm’),

7 Ths avrAias éxyvleians, tﬁ)eﬁyovawe s oo:rfpa'.’tvo'*
pevor T doudjs” adrdv. kol Tod by 81}" atpe
534 b TS Tdxora’ dodpalveabal daow adrods 8{1}?105 Se
motobior Pedyovres kal exromilovres jaxpdy, Tav
vémras® alpa ixfdwv. xol cAws & € pev oampd
Tis dedéart Sededoy Tov xdprov, ok éférovow clo-
Svvew ovdé mAncudlew, éav 8¢ veapd Se).é?.ﬂ Kab

6 wexniocwpdvew e08ls depdprevor 'm:?ppmﬂﬂ" efoa’vvova’w:
[pdAiwora 8¢ duvepoy éori mept T@v slpnpéveoy émi
T@v deddivwr: oFrol ydp Tis drofls awﬁ-q'rn;‘)wv ey
ovdév &yovor pavepdy, drlorovrar 8é Sio. 70 Kapi-
Boapetv dmo Tof Yiddov, xabdmep etpnrar mpdrepov.
o08¢ & Tis dodprioews alotnTriplov oddév éxe

10 davepdv, dodpaiverar & dféws.]® ) ‘

“Ore puév odv ndoas Tas alobhjoes TabTa éyer Ta
{da, davepoy )

Ta 6¢ Aowwd yévm 7dv Ldwv o pév Térrapa
Sippmpdva. els yévn, & mepiéyer 6 w]\-ﬁﬂ?g TV )lo:.-:
a&v {Hwv, 7d Te paddxio kai O paﬁanoa’wpaﬁca\xa‘n

15 1a dorparddeppo kol éTL TG EvTopa. TodTwy de Ta
ey paddeie kal TG ya)\mcémpo&xa xal md Evropa
éxet mdoas Tds alobjoes: kal yap [OPw]” éyer kal

1 &, ar. @arrov AC 1 7, §. pdddov PD, vulg.

? gdrdy. ., 536 b 30 pévos: haec post 539 b I xowwviag ponit
C, sex foliis post quem par erat A addito transponendi signo.

68

HISTORIA ANIMALIUM, IV. vin

And generally, all fishes are more quickly attracted
by savoury smells. The fleshy parts of the cuttlefish
are fried and used for bait on account of the smell :
the fish are definitely attracted to it, Tishermen
maintain that they put roasted octopus into their
weels for one reason only--its strong odour. Further-
more, gregarious fishes, whenever ﬁsh—washings or
bilge are thrown overboard, make away as if disgusted
by the smell. Also it is alleged that fish can very
quickly smell the seent of their own blood : they make
this clear enough by making off and getting a good
distance away whenever the blood of fishes is about.
And generally, if you bait your weel with a putrefying
bait, the fish refuse to enter or to come near, whereas
if you use a fresh and savoury bait, they at once come
up even from a distance and go in. [This is most
clearly to be observed in the dolphin. As was said,
these animals have no obvious organ for hearing, yet
they are canght when bewildered by noise. Nor have
they any obvious organ for smell, yet their sense of
smell is keen. ]

It is plain, then, that these animals ¢ possess all the
five senses.

The remaining kinds of animals have been divided (i) Blood-
into four groups,® which comprise the majority of the T s,
rest : the Cephalopods, the Crustacea, the Testacea,
and the Insects. Of these, the Cephalopods, the
Crustacea and the Insects possess all the senses ; all,

@ 4.6, man, footed Vivipara, and biooded Ovipara (see
Chapter VIII, nit). ‘
b See Notes, §§ 5-11.

¥ & AC: 8¢ PD, vulg. ¢ rdyora AC: rayd PD, vulg,
5 xénrai Casaub, : 8 secl. A-W., Dt.
7 &ifur secl. A-W.: delav prop. Pi, 8 Cdraly xal> Dt,
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for indeed they possess [sight and]2 both smell and
taste. Thus Insects perceive objects that have smell
8. long way off, both winged and wingless insects, e.g.,
bees and kuipes ® perceive honey at a great distance,
no doubt recognizing it by its smell. Many insects are
killed by the smell of brimstone. Further, ants, if the
entrances to their nests are sprinkled with powdered
origanum and brimstone, will leave them altogether ;
and most such insects take to flight if hart’s horn is
burnt ; their flight is most rapid if storax is burnt.
Further, cuttlefish, octopuses and crayfish can be
caught by bait. Indeed, octopuses hold on so fast to
the rocks that they cannot be pulled off, and hold on
even while being cut ; yet if you bring fleabane near
them, they leave go as soon as they smell it. Simi-
larly with regard to taste. Different animals go after
different food, nor do all like the same flavours. Thus
the bee will never settle on anything that has gone
bad,but only on sweet things, whereas the vinegar-fly ¢
will not settle on sweet things but only on acid ones.
Perception by means of touch, as has been said before,
is possessed by all animals. As for the Testacea, they
have (a) the senses of smell and taste : {that they
possess smell) is plain from their reaction to baits,
€.g., the case of the purpura, which can be caught
by putrefying baits and makes for this sort of bait

¢ “Oyfur (sight) is rifi;htly omitted by A.-W. Aristotle ex-
plicitly mentions smell and taste (and gives confirmatory
examples), since there might be some doubt about their
possessing these,

® See 593 2 3, 614 b 1, and Aristophanes, Birds 590.

* Cf. 532 a 14 and 552 b 5,

T apagéxovrar Scal., edd. : mpoadpyovrar codd.
8 &repa ndd. Dt,
® danep AC : dmep PD, vulg,
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1 wpivarta A : xpivorra PD, vulg.
2 vdowrover, ita interpungendo Pi.: ydoxouar xal vulg.

o Probably a rod with a conical knob (Th.).
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as obviously perceiving it from a distance ; that they
can perceive tastes as well is shown by the same evi-
dence, for if a creature is attracted to anything on
account of the scent which it has distinguished, it will
also like its flavour. Further, all animals possessed of
a mouth like or dislike the touch of flavoured liquids.
(b) With regard to sight and hearing there is no
absolutely certain evidence, and the situation is not
over-clear. Still, the razor-fish, if anyone makes a
noise, appears to burrow down and hide deeper, when
it hears the iron ® approaching (for a small portion of
the animal sticks out above the surface, while the
remainder is as it were in its nest) ; and scallops, if
anyone puts his finger near them while they are open,
at once close up as though they saw what was going
on. Again, fishermen never get to windward of
neritae when they are after them, once they have

lured them towards the bait, and refrain from talk-
ing and keep absolutely silent, in the belief that the
animal can both smell and hear. And, they say, if
anyone speaks the creatures try to get away. Of
the mobile Testacea the sea-urchin appears to have
the weakest sense of smell ; of the stationary ones,
the tethyon and the barnacles.

Such then are the sense-organs in all animals. We 2. Voice.
now pass on to the subject of their voices.

Voice differs from sound, and speech from both. IX
Now the only part of the body with which any animal
can utler a voice is the pharynx ; hence those that
have no lung have no voice either. Speech is the
articulation of voice by means of the tongue. Now
vowel sounds are produced by the voice and the larynx ;
consonantal sounds by the tongue and the lips ; and
of these speech consists. Hence, those animals which
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p) Exew 3} py dmodedvpévmy, ov Staﬂ\e’yezm." ¢og6f€v
" &ori xal dGAdois poplots. Ta pév ody évropa otre
dwvel odre diadéyerar, Yopel 8¢ 79 é'gw TvevpaTs
(o0 T Bdpale: odbév ydp dvamvel aﬁ:rwli),ﬁo.?v\a‘ 7d
piv Bopfet, olov péhirra Kai 7d mre adTéy, T4 3
ddew Adyerar, olov of rérTiyes. wdvro 8¢ Tadra
Jodel 76 Dpéve 7@ Umd 76 Imélwua, Gowv StgzpnTab,
ofoy T@v TeTTiywy TL Yévos T 'rpfl,l{ea Tof myevpTOS,
kal af puior 8¢ kal ai uéderrar rat ‘T&A(Aﬂ. wdvra, 7f]
mrfoed olpovro wai ovaréMovra® & yap fodos

1 ita Cs., Sn., Pi., A.-W., Dt : O.I}'TE $avel otire Siahéyerar
codd., vulg.: error fortasse ex omissione male correcta ortus,
nam A ofre gpwvel hie usque ad évrepe omittit.

? mpiper D, fortasse melius. i .

3 afpovrar xal ovoréovrar AD: fortasse melius aé:po;:rcof
kel ovaré\ovros (st Tol wvﬁﬁpu‘ros) ; conferas 475a7 év adrd
yap 7@ Smolduars, 76 éudirw mvedpare alpovr wai owvilorre,
oupfaive, mpos Tov Dpéva ylyveolar Tpiper.

s Cf. 532 b 1. .

L g'{.,i?ains}c the membrane. Actually, itis the megnbrane
which is set in vibration, and the abdomen (which is ﬁl]led
with air) acts as a resonator {Th., note on 532 b 17). Cf. also

ing note. . .

the° fle ?swim%ortant to notice that according to Aristotle the
buzzing of bees, ete. is caused not by their wings but by the
connate prewma inside the body striking against the mem-
brane of the hypozoma. This is brought out even more
clearly in two other passages, which I quote: (1) De somno
et vigil, 456 a 11 ff. ** In bloodless animals and in insects,
i.e., creatures which do not respire, §he connate preéwma can
be observed swelling up and sinking in the part which is ana-
logous [e., to the heart in blooded animals], This is evident
in the case of the holoptera, such as wasps and bees, and also
in fiies and similar creatures. qu it is impossible to cause
movement or to perform any action without strength ; and
it is the holding of the breath (preuma) that provides strength
—the pneuma that comes from outside in those animals which

T4
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have no tongue, or a tongue which cannot move freely
on its own, cannot produce speech ; though of course
they may be able to produce sounds by other parts of
the body. Thus insects produce neither voice nor
speech, though they produce 2 sound by their internal
pneuma (not by externally emitted prewna, for none
of them breathes), but some of them buzz, e.g., the
bee and other winged insects, and some “ sing ” as
the saying is, e.g., the cicada. All these insects pro-
duce the sound by means of the membrane which is
under the kypozoma @ (this of course refers to those
whose bodies are divided at this point), e.g., a certain
kind of cicada, which makes the sound by friction of
the prewma®; and so do flies and bees and all the
others, as by their flying they produce the lifting and
contracting movement ®: the noise is actually the

respire, the connate prewma in those which do not, (And this
is why winged insects of the holoptera class are observed to
buzz when they move about: the buzzing is caused by the
friction of the pneuma as it strikes against the hypozoma.) *
2) De Respiratione, 474 b 81 ff. * The longer-lived insects
for all insects are bloodless) have a division under the hypo-
zoma, 50 that they may be cocled through the membrane
which is comparatively thin. For being hotter they need
more cooling, é.g., bees, and the other bugzing insects, e.g.,
wasps, cockehafers, and cicadas. They make the sound by
means of pneuma, like creatures panting : for in the hypo-
zoma. itself, as the innate pnewma causes rising and sinking,
there is produced friction against the membranc ; for they
move this region, just as the animals which breathe in from
ouiside do with their lung and as fishes do with their gills,
What hap%ens is as if one were to suffocate one of the animals
thet breathe, by stopping up its mouth: such animals too
will produce the same rising movement with the lang. But
whereas for these such movement does not produce safficient
cooling, for the others it does. So it is %y means of the
friction against the membrane that they produce the buzzin
as we have been saying, as children do through pierced reeg

s
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Tpighis doTi 70D éow mredparos, af 8 drpies Tols
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08¢ &) 7@v padariow obdév otire PhéyyeTar ofire
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kwy, of 8 Iybles dwvor uév elow (ofire yop

o ?
16 mveduova, obire aprplov kul ddpvyya éxovor), Yid-

dovs 8¢ Tvas ddudar kal Tpiypoeds ods Aéyovar
dawveiv, olov Mpa xal xpdpist (ofror yap adrdow
domep ypvAoudy) kal & wdmpos & év 7o "AyeAde,
éru 8¢ xudredst wal wdwrve: 6° pév yap podel ofov
cvptypdy, 6 8¢ mapamhijoior TG koxruyL Pogov,

- A -~
20 &8ev wal Todvoua éxet. wmdvra 8¢ TafiTa Ty Soxob-

gav oy dedor T4 pév T Tpiher Tav Bpayxiwy
(dravBeides yap of Témor), 74 8¢ Tols évrds Tols
epl Ty kotMav: mvebua yip Exel ToUTwy EracTov,
&* mpoorpifovra kal xwobvta moiel Tobs Yédovs.

25 wol TOV oeday@v 8 éma Sowel Tplle. dAAG TubTa

Pwveiv pev otk Spldis éxer pdvar, Yodeiv 8¢. Kal

yap ol kréves Srav pépwrrar dmepedduevor 79 dypd,

-~ *

& radobor méreoBai, poilotior, kal ai yehddves at
1 yadpes At apes O ypapds vulg.

xpépus At xpdus C 2 ypopis vulg, ,

2 vodxeds Rhen,, Sn., Buss., Pi., probat J. Miiller : yodxis

codd,, vulg., A.-W., Di.

¥ § C, Ald., Sn., Buss,, Pi.: 4 vulg,, A-W,, Dt
4 e Ct 8 vulg., edd.

afier they have put a fine membrane over them, IForthe same
reason tﬁose cicadas which sing do so: these creatures are
guite hot, and they are divided under the h pozoma. Those
which do not sing have this part undivided.”—The effort of
the preuma is required for causing all physical movement
(and change) within the living organism (see G, 4., Loeb ed.,
App. B), and clearly more effort is required for causing
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friction of the internal preuma. The noise made by
grasshoppers is produced by rubbing with their
“ paddles.” @

Nor of course can any of the Cephalopads or Crus-
tacea produce any voice or any natural sound. Fish,
though voiceless (because they have no lung, wind-
pipe, or pharynx) emit certain noises and squeaks—
this is what is called their * voice,” e.g., the gurnard
and the ckromis (these fishes make a sort of grunting
noise), and the kapros® which is found in the Achelods,
and the chalkeus ¢ and the cuckoo-fish ¢ : the chalkeus
makes a kind of whistling noise, and the other a noise
like the cuckoo—whence its name. In all these what
appears to be the voice is caused in some of them by
rubbing their gills (which are spiny), in others by
internal parts round their stomach, for every one of
them has preuma inside it, and by rubbing and causing
movement with this they produce their sounds. Some
of the Selachia seem to squeak. But to say that these
creatures emit a voice is incorrect ; it should be called
a sound. 'Thus the scallop, when it passes along sup-
porting itself on the water (this is what they deseribe
as “ flying "¢), makes a whizzing sound ; so does the
locomotion, such as flying. Thus the swelling up or rising
and the sinking or subsiding of the pneume, which goes on
continually, is greater at such a time, and it is this which is
responsible for the buzzing sound.—Arisiotle’s theory was
rightly understood by Pliny (IV.H. xi. 112, § 266), as is shown
by the following phrases : intus immeante spiritu, and (of
flies) sonum enim abiritu et interiore aura, non anima, veddi,

¢ See note on 532 a 28,

* Possibly kapros is another name for the glanis, which
inhabits the Achelods ; see notes on 490 a 5, 568 b 14, -

¢ The ckalkeus (as many edd. read instead of chalkis), lit.
* copper-smith,” is probably the Zeus faber, or John Dory.

¢ Another kind of gurnard.,

a Of. 528 a 31, 621 b 10.
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1 3 groda add. A.-W.: xai mefd voluit Scal. (ex Gaza, aut
omning pedestres), videas et quae p. 360 de hoe loco seripta
sunt.

2 3¢ AC: pévro D, vulg,: pév P, , .

3 geol, A-W.: arerdy loco doferi Pi. (dofavipy A).

4 gupeypdv A.
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sea-swallow @ : this fish flies quite clear of the water,
without touching it, having long broad fins. So, just
as the sound made by the wings of birds when in flight
is not voice, neither is the sound which any of these
creatures makes,

The dolphin too makes a squeak and moans when
it is out of the water and exposed to the air, but not
in the same way as the examples mentioned abave.
The difference is that this animal possesses a voice,
since it has both lungs and windpipe ; but as its
tongue cannot move freely, and as it has no lips, it
cannot utter any articulated voice.

Of animals which have a tongue and lungs, those
which are oviparous and have four feet {or none) emit
a voice, albeit a weak one : some a whistling noise,
as the serpents do, [others a thin, weak voice], others
a faint hiss, as the tortoises do.? The frog has a
tongue of peculiar formation : the front part is firmly
attached as in fishes (whereas in other animals it can
move freely), but the part towards the pharynx can
move freely, and has a fold in it,* and with this they
produce their peculiar cry. The croaking that is
heard going on in the water is made by the male
frogs, and is their call to the females at breeding
time : all animals have special eries for this purpose,
of which examples are goats, swine, and sheep. [It
makes its croak by putting its lower jaw on a level
with the surface of the water, and then distending
the upper one as far as possible. As a result of the

¢ Probably Exocostus volitans (Th., G.G.F. 287),

b See Additional Note on the text of this passage, p. 360.
° A.-W. and Th, read diemriera, ** is spat outwards.”

5 mwémwruerar AC, vulg., Buss,, Pi.: némrures PD, Ald., Cs.,
Sn., Dt.: émrderas coni, A~W,
79
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1 fortasse corrupta 3 secl. A~W., Di,

® dmdpyer perpiws PD, vulg.: dndoyer AC, A.-W.,, Dt.:
et quod est ex ers late lingue latitudine parea loguitur I,

3 gic AC 1 Sogou &y, Aemmiy miv yA. adr@v PD, vulg.: dmo-
Acdupémy vel podokwrépar loco adrdr Aemrriv malunt A.-W,
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tension the jaws become diaphanous, and the eyes
look like lamps, since copulation occurs mostly at
night.)

Birds utter a voice, and those which have a broad
tongue can articulate best ; so too those that have a
thin fine tongue. In some species the male and the
female have the same note, in others, different ones.
The smaller birds are more vocal and chatter more
than the larger ones, and every kind of bird is noisiest
of all at the pairing season. Some utter a cry while
fighting, e.g., the quail, others when challenging be-
fore a fight, {e.g., partridges}, or when they have
won their fight, e.g., the domestic cock. Some male
birds have the same song as the females, Thus both
the cock and the hen nightingales sing, except that
the hen ceases when sitting on the eggs or rearing her
young, In some instances only the cock sings, e.g.,
the domestic fow] and quails, and the hen does not
sing at all.

The different viviparous quadrupeds utter different
voices, but they have no power of speech ; this power
is peculiar to man. The possession of this power im-
plies the possession of a voice, but the converse is not
true. All persons who are deaf from birth are dumb
as well : though they can utter a sort of voice, they
cannot talk, Children, just as they have not proper
control over their imbs generally, so cannot at first
control their tongue, which is imperfect and attains

5 3 add. Dt.

% add. e Gaza Plinioque Sn,, Pi., A-W., Dt.: uf coqf
O G, Dt wilo valg edd.s ol i

¥ m? Gaza, Di.: pé\ov vulg., edd.: olim pdvor § pdaddov
fuisse credunt A.-W. ?

? xal <ydp) doriv Dt.: 4 dorov Pl

8 dredys Pi, A.-W,, Dt.: dredij codd., vulg.
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complete freedom of motion later on; until then
they mumble and lisp for the most part.

Voices and modes of speech differ according to
locality. Voice is distinguished chiefly by its pitch, -
high or low ; it does not differ in kind in one and the
same sort of animal. But articulated voice, which one
might describe as a sort of ** speech,” differs in differ-
ent animals; and also within one and the same kind of
animal according to locality : thus, some partridges
cackle, others make a shrill noise. Among the small
birds, some when singing utter a different voice from
their parents, if they have been reared away from the
nest and have heard other birds singing.® A hen
nightingale has before now been ohserved teaching
her chick to sing, which suggests that the ' song
does not come naturally in the same way as the voice,
but is capable of being trained. Men have the same
voice the world over, but different varieties of speech.
If the elephant utters its voice without using its trunk
but its mouth merely, it makes a wind-like sound,
similar to that which a man makes when sighing and
groaning. If it uses its trunk, the noise is like a
trumpet which has become raucous.

Sleeping and waking in animals. All animals that X

are footed and blooded sleep and wake : this is plain 3- BléeP-

to observation. Thus, all animals that have eyelids
close them when they go to sleep. Furthermore, it
appears that not only men, but horses, dogs and oxen,
dream, indeed sheep too, and goats and the whole
group of viviparous quadrupeds. Dogs betray the fact
by barking while asleep. As for the Ovipara, it is not

4 This is of interest in view of modern experiments with
bird-song, See W, H. Thorpe, Bird-Song, Cambridge, 1961,
E. A. Armstrong, A Study of Bird Song, London, 1963,
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clear whether they dream, but it is obvious that they
sleep. Similarly with the water-animals, such as fish,
and the Cephalopods, and the Crustacea (erayfish and
the like). All these animals, no doubt, do not spend
much time asleep, but that they sleep is plain. No
indication of it can be obtained from their eyes, be-
cause none of them has any eyelids : it is shown by
the perieds when they remain motionless ; [for fish
are caught, unless on account of lice * and the so
called “ fleas,” ® even so that one can take them up
easily in the hand ; but as it is, if they remain for
some time, these attack them at night and devour
them, being very numerous, They are formed in the
depths of the sea, and in such large numbers that
they devour even the bait, provided it consists of
fish, if it remains some time on the sea-bed ; and
often fishermen haul up as it were a ball of them
packed round the bait. But the following points
afford better evidence that they sleep.]® Thus, it is
often possible to approach fishes unawares so that
one can catch them in the hand, or to strike them
unawares ; during that time they are perfectly still
and make only a slight movement of the tail. It
also becomes quite obvious that they sleep from the
way they start off if any disturbance oceurs while
they are resting : they start as though suddenly
wakened from sleep. Furthermore, fish are caught

¢ For sea-lice ef. 557 a 22 1,

¥ Probably small amphipod crustacea, sandhoppers,

¢ I have translated this passage without attempting to
touch it up. There is obviously much confusion in the text s
see note on p. 362.

4 ofrws . . . Aabeiv fortasse secludenda,
5 wubedbovo fortasse C: xefedde vulg.
¢ giraw AC: om. PD, vulg.
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1 géporras et dvres Dt.: déperac et Svra codd., vulg.
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by torchlight, and this happens because they are
asleep. Often too the tunny-watchers manage to
get the net round the fish as they sleep : the fact is
plain because they let themselves be caught with-
out moving and while showing their white under-
surface. They sleep more at night than in the day,
so soundly that they make no movement when
the net is cast. In general, fishes sleep close to
the earth or to the sand or to some stone, on the
bottom, or else in a hide-away under some rock or
sandbank, Flat fish sleep in the sand : you can tell
them by their outline in the sand ; they are caught
by a stroke with a three-pronged instrument. The
basse, the gilthead, the grey mullet, and similar fish
are caught by this same method in daytime, thanks
to their being asleep—if it were otherwise, surely
none of these fish could be caught by the prong-
method. The Selachia sometimes sleep so sound!
that they can actually be caught by hand. The dol-
phin and the whale and all that have a blowhole sleep
with their blowhole protruding from the surface of
the water, and through it they breathe while gently
moving their fins, Indeed there are people who have
actually heard a dolphin snoring.

Cephalopods sleep in the same way as fishes; so
do Crustacea. That insects also sleep is plain from
the following indications : they can be clearly seen
resting and motionless, This is most evident in the
case of bees : they remain quiet at night and cease
their buzzing. The fact is also plain to see in the
commonest of such creatures : not only do they re-
main quiet at night because their vision is poor (all

? kol add. PDAS, vulg., om. AMC,
3 re add. A, vulg., om, CPD,
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e Seé @.4. 715 b 17 ff., where the phrase used iz xaf’
dpoudryra xal kar’ dvadoylov. Cf. the foliowing note.
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hard-eyed animals have indistinet vision), but even
when exposed to the light of lamps they are clearly
seen to be at rest none the less.

The animal which dreams most of all is man., Chil- Dreaming.

dren and infants do not dream at all; but dreaming
begins in most cases about the age of four or five.
Instances have been known of full-grown men and
women who have never had a dream in their lives.
Some people of this sort have in fact come to dream
later in life, and this has been followed by some physi-
cal change, resulting in death for some and general
debility for others.

We have now described sensation, and sleep and
awaking.

In some animals the two sexes are found, in others XI

not ; the latter are said to bring forth young and to § Distlnc-

be pregnant only in the sense of there being a certain
similarity.* In stationary animals there is no division
of sex ; thereis none at all in the Testacea. Male and
female are found in the Cephalopods and the Crus-
tacea and in all blooded animals that have feet,
whether two-footed or four-footed, in fact in all ani-
mals which as the result of copulation produce live
young or an egg or a larva,

In many of the groups of animals we find an abso-
lutely clear-cut situation : either they have the two
sexes or they have not : thus all the quadrupeds have
them, and none of the Testacea has them : here, as
in plants, some individuals bear and some do not.b

* Of. 0.4.715 b 17 ff., ** the Testacea ., ., because they
are in their essence similar to plants, like them have no male
and female ; they are called such merely by way of similarity
and &na]ogy, for they have some small difference of this
sort,” CF. previous note, and 538 a 18 below.,
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! abrof ACD, A.-W., Dt.: adris Ald., vulg., edd.

2 ddoworres AC 1 Adyovres PD, vulg, ..

3 mpuodidy T AYC: mpoomeducdt’ PDA2, vulg. : fortasse évrij
yearpi scribendum ; cf. v. 9. 4 xal PD: 3 AC, vulg.

§ gAor A.-W., Dt.: Soor codd., vulg.

& Evovrres A~W.: éyovoe codd., vulg.

7 &vea secl. Dt.

% See note on 517 b 8.

b Lit., ** helminth-like ' : see 551 a 8. Those here re-
ferred to are nematodes, also found in plants (where they are
in fact normallty called ** eelworms ™).

¢ Ilpdgov is a leek-iike seaweed or riband-weed. Theo-
phrastus (H.P. iv. 6} mentions two kinds of ¢bxos called
mpdaor, one of which (also known as {worfp) may be the
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But among the Insects and Fishes some, and only
some, kinds are found which do not exhibit this dis-
tinction of sex at all, e.g., the eel is neither male nor
female, and engenders nothing.® People who assert
that at times some eels (females) are to be observed
with objects similar to hair, or worms,? or strips of sea-
weed® in them ¢ are speaking without proper con-
sideration through having failed to observe where
precisely these objects are. In fact no animal of this
sort is ever viviparous unless it is previously oviparous;
and no eel has ever been seen that carried an egg.
And all viviparous animals carry their young in the
uterus and closely attached to it, not in the belly,
otherwise the embryo would get concocted ¢ just as
the food does. Some base the alleged difference of
male and female in the eel on the size and shape of
the head : the male is supposed to have a larger and
longer head, the female a small snub one. The fact
quoted however indicates difference not of sex but of
kind. There are also certain fishes called epitragiae
(capon-fish /) ; fresh-water fish of this sort are the
carp and the balagros.? These fish never have either
egg or milt ; they are completely hard and fat, and
have a small gut. They are considered first-class fish,

one referred to here and at 591 a 16.—As A.-W. suggest,
some phrase such as ‘' in the belly " has probably fallen out
of the text here.

¢ The verb éyew, which is used four times in the present
passage (lines 5-8), is certainly used with reference to preg-
naney in the third and fourth instances, and no doubt it
has the same reference here. One might therefore translate
‘ carrying objects . . . inside them.”

* See Notes, § 19,

7 So called because of their sterility and consequent fai-
ness ;3 see below,

¢ Probably a kind of carp.
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? secl. Dt,

3 fwe AC: Aexfévra PD, vilg.: Aemrdrepe coni. Dt.: for-
tasse AemtorpiydTepc. :
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Furthermore, just as in Testacea and plants we find
individuals which bring forth and produce, but none
that impregnate, so it is in fishes with the psetia, the
erythrinos, and the ckanna : all individuals of these
sorts can be seen to carry eggs.®

In the footed animals which are blooded but are 5. Secon-

not oviparous, for the most part the males are larger &

and longer-lived than the females, except for the
mule : here the females are longer-lived and larger.
On the other hand, among the Ovipara and Larvi-
para, just as among fishes and insects, the females are
larger than the males : examples are the serpent, the
phalangion,® the askalabotes ¢ and the frog. And simi-
larly with fishes, e.g., the small Selachia and most of
the gregarious kinds, and all that haunt rocks. That
female fish live longer than male is shown by the fact
that more older females are caught than males.
Furthermore, in all animals the upper and front parts
of the males are better, stronger and more fully
equipped than the females’, in some females the rear
and lower parts are stronger. 'This also applies to
man and all other footed Vivipara. Also, the female
is less sinewy and less articulated, and if hair is pre-
sent it is finer, if no hair is present then its counterpart
is finer. The female also has looser flesh than the male
and is more knockkneed, and the calves are thinner ;
the feet (if present) are more delicately fashioned.
¢ The erythrinos and channa, both of the Serranidae family
to which sea-perches belong, are, as Aristotle says, herma-
phrodite, a fact rediscovered by Cavolini (Memoria sulla
generazione del pesci e dei granchi, 1787). The third fish men-
tioned, the psetia, is a flatfish, a sole or flounder, and is not
hermaphrodite. Thompson therefore suggests that ymrraw
may be an error for mepxedv, perch, :

b A venomous spider; ¢f. 555 b 8 ff., 622 b ¢8 ff,
¢ The spotted lizard or gecko.
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With regard to voice (where present) all females have
a slighter and higher-pitched voice, except for the
cow, whose lowing is deeper than that of the bull.
With regard to parts naturally provided for combat,
such as teeth, tusks, horns, spurs, ete., in some kinds
of animals the male has them and the female has
none at all : thus the hind has no horns, and in some
cases where the cock-bird has spurs the hen will have
none at all ; similarly the sow has no tusks. In other
animals both sexes have them, but they are better
and bigger in the male: e.g., a bull’s horns are
stronger than a cow’s.
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BOOK V

Wz have now spoken of all the parts, both internal I

and external, which animals have, and of the senses, gﬁgﬁ?“

of the voice, of sleep, of male and female differences ; Rarro-
and it now remains to discuss their modes of repro- PY9MON*
duction, beginning with the first of them.

These modes are many and diverse, in some ways General,
similar to one another, in others dissimilar, And since
the group-divisions have previously been made,® we
must endeavour to follow the same method in our
present study—except that then we began our con-
sideration of the parts with those of man, whereas
now we must discuss man last of all because this is
the most complicated part of our task.

We will begin then with the Testacea, after that
go on to the Crustacea, and so on in the same way
with the rest in order, which ave : the Cephalopods
and the Insects, then the fishes both viviparous and
oviparous, then the birds. After that we must treat
of the footed animals, oviparous and viviparous., Cer-
tain of the quadrupeds are viviparous, but the only
viviparous biped is man.

We find a feature which is common to animals as

* eyg., at 490 b 71f., b 32, 505 b 26 ff,, 523 b 1{f. See
Notes, 8§ 5-11.

I

mporepor Gt mpdror PD, vulg.
2 ) A 8¢ PD, vulg. 3 ¢ immo moAdd ¥ Dit.
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@ See Notes, §§ 12 and 27.

> Cf. G.4.762 b 18 ff,, ** Those plants which are generated
spontanecusly . . . come into being out of a part of something,
and some of it forms into the ‘ principle,’ some into the first
nourishment of the germinating plants.,” With the phrase
** seed-like principle " ef. G.4. 761 b 32 ff., where Ar. men-
tions a * seminal substance *’ produced by certain shell-fish,
which however is not to be regarded as semen (in this passage
also there is a comparison with plants).

¢ Not extant ; but ¢f. G.4. 715 b 26 f., ** Some plants are
formed out of seed, others as it might be from some spon-
taneous activity of Nature : they are formed when either the
soil or certain paris in pilants become putrescent, since some
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well as plants. Some plants come into being from
seed produced by other planfs, whereas some are
spontaneously generated—i.e., when some seed-like
“principle ” @ has taken shape ? ; and of these spon-
taneously-generated plants some derive their nourish-
ment from the earth, while some come into being in
other plants : this has been dealt with in my treatise
on Plonts.® So also with animals : some come into
being from animals whose natural form is of the same
kind as their own ; others spontaneously and not from
animals of the same kind as themselves: and the
latter are subdivided into (#) those which arise out of
putrefying ¢ earth and plants, which is the case with
many of the Insects ; and () those which arise inside
animals themselves out of the residues ° in their parts.

In those animals where generation takes place from
animals of the same kind, (a) where there are the two
sexes, generation is the result of copulation ; (b) in
the group of fishes, however, there are some which are
not male and female”; they are identical generically
with other fishes, but differ from them specifically ¢ ;
others again are entirely peculiar to themselves,
There are yet others which are female and have no

of them do not take shape independently on their own, but
grow upon other trees, as for instance the mistletoe does.”

¢ We should remember the qualification stated at G.A.
762 & 10 ff,, * Nothing however is formed by being putrefied
but by being concocted : the putrefaction and the putrefied
matter are a residue of that which has been concocted " ; and
a detailed account of the process follows. .

¢ See Notes, §§ 22 ff,, and ¢f, 551 a 6,

* A certain kind of kestreus or mullet ; the * entirely pecu-
liar * ones are the cels. See, ¢.9., 569 a 17, 570 a 3 f,, G..4.
741 a 38 £, 762 b 22 ff.

¢ Here the distinction between yévos and elSos is the tech-
nical one, See Notes, § 5.
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males % : these produce eggs just as birds produce
wind-eggs. With birds all such eggs are infertile
(their nature is capable of generation up to and in-
cluding the egg), unless some other mode of inter-
course with the male is available to them : it will be
possible to explain this in greater detail later.® With
certain fishes, however, when they have generated
spontaneous eggs, living animals do in fact come to
be formed out of them, except that some do it of
themselves, others need the male, How this ocours
is another point which will be made clear later : the
process is practically parallel to what occurs with
birds. But whenever we find creatures spontaneously
generated in living animals or in the earth or in plants,
or in the parts? of these, and when they have male
and female, then when these copulate a product re-
sults which is never the same as the parents, but
imperfect. Thus, when lice copulate, they produce
nits, flies produce larvae, fleas? produce egg-like
grubs ; and from these the parent kind is never pro-
duced, nor indeed any animal at all, but simply the
sort of thing [ have mentioned.

First then we must treat of copulation where it
occurs ; then of the other matters in order, both
those which are applicable to certain kinds and those
which are common to all,

Copulation, then, occurs with those animals that IT

76 0fAv kal 76 dppev, elol 8 ai Syelar o0 Suotar

~ . i ; 1, Coition:
néow obl Suolws Eyovoar. T4 pév yop [wordka have the two sexes ; but its modes are not the same 1. Coition

in all of them nor really comparable. Those blooded D

1 adx forw A-W.: odrén PD, vulg.: of AC,

¢ supplev. A.~W. (sed ante dmyréuia et non in textu) : hic Dt.

3 sie }.I)Dt.: dravre dorl 8fha A'C: dyova mdvra elai talre
PDA?: dyova wdvra éori Tadra vilg.

¢ gic A, Dt.: ol yewfioar C & diod yévwnow PD, vulg.

5 3ploly seripsi: Sfov codd., edd.

¢ dudddv D 1 doddw P duyav ANC.
100

% o.¢., erythrinos and channa : see 538 a 20 f., G.A4. 741
a 35 ff, ? a.9., at 541 a 26 1t., where see note.

¢ See notes on 539 a 18, a 20, above,

4 Reading Jui&v; butterflies {fuyai) are not spontan-
epusly penerated according to Aristoﬁe (see 551 a 14 ff.};
fleas are (sce 556 b 21 ff,).
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in the same way : thus, the retromingent animals
copulate rear to rear, for example, the lion, the hare
and the lynx, though the female hare actually often
first mounts the male,

In most other animals the method is the same :
most of the quadrupeds perform the act in the best
way that offers, the male mounting the female : this
is the method, and indeed the only method, used by
birds, Still, there are differences even among them.,
In some species the female squats down on the ground
for the male to mount, e.g., the bustard and the
domestic fowl ; in others the female does not squat,
e.g-s the crane : in these birds the male mounts upon
the female and copulates, and coition is soon accom-
plished, as also in the case of sparrows. To. take a
case from the quadrupeds: bears lie prone on one
another just as the others which copulate standing :
i.2., the under-side of the male is in contact with the
back of the female. Hedgehogs copulate erect,
under-sides together.

Considerations on some of the large-sized Vivipara.
The female hind only very rarely allows the male to
complete the act, nor does the cow allow the bull to
do so, owing to the rigidity of the latter’s penis,
Actually the females receive the semen as they with-
draw, and in fact this has been observed to oceur in
the case of the stag and hind, at any rate in domesti-
cated ones. The manner of copulation of wolves is
the same as that of dogs. Cats are different : they
do not copulate hindways, but the male stands erect

dppeva Ty yeqruciy PD: wdvra vd dpp. mpds v w. iy v,
AC, vulg, ? ye AW, Dt
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and the female places hergelf under him, Female
cats are naturally lecherous, and lure the males on
to sexual intercourse, during which time they
caterwaul. Camels copulate with the female seated :
the male covers the female astride, not in the rear-
ward position, but like the other quadrupeds; and
they spend the whole day over it. When copulating
they withdraw to some unfrequented place, and it is
unsafe for anyone but their keeper to go near them.
The camel’s penis is so sinewy that bowstrings are
actually made out of it. BElephants also copulate in
unfrequented places, and particularly near rivers
which they normally haunt ; the female lowers her-
self with her legs apart, and the male mounts and
covers her. The seal copulates like the retromingent
animals : seals remain together in coition for a long
time, as dog and bitch also do. The male’s penis is
large.

The oviparous quadrupeds copulate in the same III

way, Some males mount the female, as the Vivipara (b)Ovipara.

do: e.g., the land tortoise and the sea tortoise ;
{others > These animals have an organ
in which the passages converge, and with it they
unite in copulation [e.g., the trygon,? the frog, and all
of that class.]

The long-bodied footless animals, such as serpents
and muraenae, intertwine with their under-parts in

¢ At this point clearly some words have disappeared from
the text.

® Trygon cannot here be either the turtle-dove or the sting-
ray (540 b 8) ; it may refer to some unidentified animal, or be
a mistake for dpdvor, toads.

7 secl, A.-W., Dt.: fortasse gpdvo loco rpuydves scribendum
(Gesner). :
8 _peva 8N, : -pevar A : -pevor PD, vulg,

105



640 b

&

ARISTOTLE

Jnmria.  otrw 8¢ adddpa ol ¢ Sders mepredirTovTar
dAMjdois, diore Soxelv évds ddews SLKec,bciflou‘ elvat
7O By féﬂal’.' -rc}v a:ﬁ-rév d¢ -rpa'v:ov xal 76 TV
catpwy yévos® opolg yap mepumAokf] mowdvrat Ty
OXEMIV-

V  0i8 ixbies dmavres,’ €fw Tov mAaTéwy celaylv,

i0

156

20

mapemiTTovTes T4 UmTia WPGS TG UmTia motobvTal
Tov guvdvacudr. 7a 8¢ mAatéa kal keproddpa, olov
Bdros kai Tpuydw kal 1é Toladra, o pdvor mapo-
almrovra dAG wal émBalvovra Tols Srriows émi Td
mpavf) Tdv OnAedy, Svots 1) éumodiler To ovpatov
ueilor® Eyor* mdyos. al 8¢ pivai, xoi Soots Taw
TolotTwY WOAD TO odpaiov, maparpifdpeva uovov
oxevovrar Td YmTia. mpds TA. vmrTia. elot 8¢ Twes of
€wparévar daot kal smole’ guveydueva TV sela-
xQv évia, womep Tovs kvvas, €oTe O év mloL Tols
cedaywdeat petlov 70 6y Tof dppevos: oyebov
8¢ kal év Tols dMots yfdor 70 Ofdea pellw Tov
dppévewy. oeddyy & édori Td T elpnpéva kai Boils
kal Adpta kol detds wai vdpim xal Bdrpayos kal
wdvra T4 yadeddn. T4 pév ofv cedayn wdvra
Teﬂeaﬁpnra.:, 61,1'6 ’-m)}\}uﬁv TovTOUS -:‘-rotoelfp.eva. 'roa)g
Tpr”ITOUS‘ T oxeiap: xp?w‘w:-épa yap 7 ’crvpm\oxq
mdvrwy 7Gv {wotdkwy éoTiv® 7 T@Y WoTokwy.

Kai 3eddtves 8¢ kai mdvra 7o knreddn Tov adrov
T’péwov' w‘apa?fﬂ'rov:c: 2/&50 6xezf,e-', m:.pc‘t. 70 Qﬁ)tu 70
dppev, xal ypdvov olir” oAiyov odre Alav moliv.

Awaépover 8 &v éviois’ Ta@v cedaywddy ixbvwy

1 oiyeC: ol re A of PD, vulg.

? dmorres AC 1 mdvres vulg.

3 ueilov coni. Di.: odfdv codd., edd.: nisi prohibea(n)t
hoe pinguedo et spissitudo caude I,

& Zyouow Al

106

HISTORIA ANIMALIUM, V. v—v

contact. Serpents coil round one another so tightly
that the whole thing looks like one serpent with two
heads. The same method obtains with the tribe of
saurians : they copulate similarly intertwined,

All fishes, with the exception of the broad Selachia, V

copulate lying side by side, with their under-sides in () Fishes.

contact. Those broad ones, however, which have tails
—e.g., the ray, the sting-ray, and the like—copulate
not only lying side by side, but also by the mounting
of the male upon the female, under-side to rear side,
in those species where the tail is not so thick as to be
an obstruction. The angel-fish, however, and other
such fishes which have a large tail, copulate only by
rubbing together their under-sides., Some people
allege that they have seen some of the Selachia copu-
lating hindways, as dogs do. In all the Selachia the
female is larger than the male ; and the same is true
of most other fishes. The Selachia include, beside
those already mentioned, the ox-fish,? the lamiea,® the
eagleray, the torpedo-fish, the fishing-frog, and all
the dogfish. Very well then : the Selachia have all
been observed by many people copulating in the ways
described—such observation being possible because
the process takes longer with all the Vivipara than
with Ovipara.

The dolphin and all the Cetacea use the same (q)Cetacea.

method : they copulate lying side by side, and the
time taken by the process is neither short nor
overlong.

In some Selachia the male differs from the female (o) Varia.

% The horned ray. % A large shark,

% &malfev hic P, post éna AC, vulg.
¢ doriv AC: om. PD, vulg.
7 & dviows coni. Dt.:  &noe codd.
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in having two appendages hanging down near the
residual vent, whereas these are not present in the
females. The dogfishes illustrate this : it is a differ-
ence found in all such fishes,

Now no fish, and no other footless animal, has tes-
ticles : instead, there are, in male serpents and fishes,
two passages which get filled with semen or milt at
the breeding seasen, and all emit a milky fluid. These
passages unite, as in birds ; for birds have their
testicles within ; so too have all footed Ovipara. This
united passage continues right along ® and is extended

.into the receptive part of the female.

In the footed Vivipara, one and the same passage
serves externally for the semen and for the fluid
residue ; internally, however, there are separate pas-
sages, as was stated previously in our discussion on
the differences of the parts.? In the non-viviparous
animals the same passage serves also for the solid
residue—again, externally, while internally there are
(two) passages, close to one another. This holds for
both male and female ; for none of these animals has
a bladder except the tortoise ; and the female tor-
toise has one passage only, although it has a bladder.
Tortoises, of course, belong to the class of Ovipara.

The copulation of the oviparous fishes is less easily
observable. In consequence, most people suppose
that the female is impregnated by swallowing the
milt of the male; indeed, this is often seen to be
happening : at the breeding season the females do

8 The meaning of the verb so franslated is nncertain,
v At497 2 26. Itisinteresting to notice Aristotle’s method
of veferring fo that part of his treatise,

$ @vokdmrovra vulg., edd.: dvaxdpnrovro codd. : simil. v. 18
infra.
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1 rosobirov Pl,, A~-W., Dt.t 76 Towodror AC : toiire PD,

vilg.
¥ add, Sn., Dt. (drodgaca: A.-W.): wdk loco xai coni. Pi.
8 secl, Dt. ut hic aliena ; of. St. Hilaire.

4 This paragraph seems to be out of place. The belief that
animals can be impregnated by the wind is very ancient and
very widespread. Iis first appearance in classical literature
is in Homer, where the wind is personified : Hied, xvi. 150 ff.,
‘... the horses that the harpy Podargé bore to Zephyr the
wind, as she grazed on the meadow beside the stream of
Qceanus,” and ibid. xx. 221 ff., * three thousand mares he
had, that pastured along the marshy meadow, rejoicing in
their tender foals, Of them Boreas became enamoured as
they grazed, and in semblance of a darlk-maned stallion he

covered them ; then they conceived and bore twelve fillies,”

Cf. Vergil, Geory. iti. 273 f., ore omnes versae in Zephyrum
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this as they follow the males, and strike them under
the belly with their mouths : this makes them pro-
duce the milt more quickly and more plentifully.
Also, at spawning-time the males follow the females,
and as the females produce their eggs the males
swallow them : the young fish are produced out of
the eggs that are left over. (Off Phoenicia fish are
actually caught by playing off the two sexes against
each other : fishermen hold the male grey mullet as
a decoy and so collect and net the females, and vice
versa.) From frequent observation of this, the idea
has arisen that it is copulation ; yet the quadrupeds
too do something similar; at the breeding season
both males and females produce a liquid secretion,
and they smell at each others’ genital parts.

[When female partridges stand to leeward of the
males, they become impregnated ; they often do so
too when they hear the voice of the male, if they are
on heat, or when the male flies over them and breathes
down on them. Both the male and female partridge
open their mouths wide and keep the tongue ont
during coition.?]
stant rupibus altis | exceptanique leves auras ot saepe sine
ullis | coningiis vento gravidae (mirabils dictw) | ... diffu-
giunt, . ., The only anima] of which Aristotle records alleged
wind-impregnation is the mare (see H.d. 572 a 13 ff.,, a

assage followed by Vergil), though in the present passage
541 a 263 ¢f. 560 b 14 and G. 4. 751 a 13) he appears to say
that if the hen partridge stands to leeward within scent of the
male she conceives and produces fertile eggs. Aristotle fre-
quently mentions * wind-eggs " (Samvéuea) as occurring in
birds (some, he says, call them zegphyria, 560 a 5). The names
clearly indicate the belief which underlies them ; but for
Aristotle all such wind-eggs are infertile. He speaks of them
as oceurring in the domestic fowl, the partridge, the pigeon,
the peahen, the goose, and the vulpanser (H.4. 559 b 27 I.),
and he gives his own explanation of them in the GL.A4. (see
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70v putipa. Tiv 8¢ vebow 7 pév émi 70 Smioler 7
8 éml 70 ordua mowetrar, éxtixrer 8¢ waTd TOV
duanripa kododuevor, kel 8 éviot kal oxedeolal
dacw avTds.
VII  Té 8¢ padaxdorpara dyederar, olov kdpafor [kai
1 olov om, ACP: of Eost olov vulg.; om., ACD,

2w A-W, Dt #wC: 4 A §vulg., om. PD.
3 gecl. Dt

@G.4.index). For a full investigation of the belief, see Conway
Zirkle, ** Animals impregnated by the wind,” in Sarton’s
Tsig, XXV (1936}, pp. 95-130.

& See 524 a 28 {1,
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The real act of coition in oviparous fishes is seldom
geen owing to the fact that once they have got along-
side each other they will quickly discharge ; though
even in their case copulation has been cbserved to
occur in the way described.

The Cephalopods, such as the octopus, the cuttle- VI

fishes, and the teuthides, all copulate in the same way : {il) Blood-
they intertwine by the mouth, fitting their tentacles animals :
into each other’s. Thus one octopus will rest its so- {2{,3;;3"3‘
called head? upon the ground and spread out its
tentacles, and then the other one will fit itself on to
these spreading tentacles, and they bring their suckers
into mutual contact. Some people allege that the
male octopus has asort of penis on one of his tentacles,*
i.e., the one on which the two largest suckers are: they
say that this organ is more or less sinewy, and that
the whole of it is attached up as far as the middle of
the tentacle, which it thus admits into the nostril ¢
of the female.

The cuttlefishes and teuthides swim about inter-
twined, with their mouths and tentacles fitted on to
each other exactly opposite {swimming in contrary
directions]. They fit their so-called nostrils the one’s
into the other’s, and when swimming one swims tail
foremost and the other mouth foremost. The fe-
male produces its spawn by the ““ blowhale ™ ® as it is
called—and some assert that it is by this that they
actually copulate.

Crustacea copulate, e.g., the crayfish, [the lobsters, VII

% The body or sacs; ¢f. 523 b 23 f.

® Of. 524 a 5 and note, and G.4. 720 b 33 n.  In the former
passage the tentacle is said to be used in copulation, in the
latter not.

4 Elsewhere called the funnel {ad)ds) ; ¢f. 524 a 10, G.A.
%20 b 32. ® {.e,, the funnel.
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the carids] and the like, as the retromingent quadru- (b) Crusta-
eds do, i.e., when one animal turns its tail supine and **

the other prone. They copulate in early spring near
the land. This can be asserted, for the copulation of
all ercatures of this sort has been observed. Some-
times it occurs when the figs begin to ripen, Lobsters
and carids copulate in the same way.

Crabs copulate by their front parts, placing their
layeved opercula together. To begin with, the smaller
erab mounts the larger one from the rear; when it
has done this, the larger one turns over on to its side.
The female differs in no respect from the male, except
that the operculum is larger, more projecting, and
more densely covered with hair ¢ ; into it the eggs are
laid and by it the residue ® comes out. No part of
cither is inserted into the other.

Insects copulate at the rear, and then the smaller VIII
(i.e., the male) mounts on the larger. The female () Tnsects.

pushes up her passage from below into the male which
is on top, not the other way round as in other animals.
(In some of them this part is elearly disproportion-
ately large compared with the body as a whole, even
when the latter is quite small ; in others the dispro-
portion is less.) This is plain to anyoene who tries to
pull apart flies that are copulating, They are reluc-
tant to separate from each other; for the copulation
of such ereatures goes on a long time. This can be
plainly seen in the commonest of them, e.g., flies and
blister-beetles. They all copulate in this way, flies,

% OF. 527 b 83,
b See Notes, §§ 22 ff.

4 Mo et od8év CPDA2, DL : dMep AL vulg., A-W.: odfert
Rhen., vulg., A-W., om. Al '
5 g. otk dmobev, dAA’ prop. Dt.
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blister-beetles, knuckle-beetles,? [venom- spiders] and
any similar ones that copulate. The venom-spiders,
i.e., those kinds which spin webs,® copulate in the
following way : the female will pull the stretched-
out web from the middle, then the male will give a
counter-pull ; and when they have done this several
times they meet and unite rear to rear, which is a
method of copulation that suits them owing to the
roundness of their stomachs.

I have now described the method of copulation of
all animals. As for the seasons and ages at which this
takes place, these are clearly defined for each kind
of animal.

The natural tendency in mast of them is to have 2. Breeding

intercourse at about the same time of year, when
winter is changing over to summer, in other words, in
spring, which is the time when most creatures that
fly or walk or swim feel the urge for pairing. Some
copulate and breed in autumn and also in winter, e.g.,
some kinds of aquatic animals and some kinds of birds.
Human beings pair and breed at any and every season,
and so also do many domesticated animals owing to
the shelter and the plentiful food they get by their
association with man : I refer to those whose gesta-
tion periods are short, such as the sow and the bitch,
and those birds which raise several broods. Many
animals have in view the upbringing of their young
and choose a season for pairing which will fit in with
their requirements.® In human beings the male feels
the urge for intercourse more in the winter, the
female more in the summer.

a Unidentified. b See 623 a 2 T
3 7ov CPD : om. A, vulg,

1 Foetrar C; wowobera:r PD, vulg.

¢ Cf. 558 a 8.
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Birds as a group, as has been said alveady, pair and (a) Birds.

breed for the most part in spring and early summer,
except the haleyon. This bird breeds at the time of
the winter solstice. Hence when calm weather oceurs
at this period, the name “halcyon days™ is given to the
seven days preceding and the seven days following the
solstice,? as Simonides ? says in his poem :

As when in the wintry month

Zens admonishes the fourteen days

and men on earth name it the windless, the holy season,
the season when the many-hued halcyon nurtures her

young.

And these days are calm when it so happens that
southerly winds blow at the solstice, after the Pleiad
has been northerly.c Itis said that the haleyon takes
seven days to build her nest, and the other seven to
lay the eggs and hatch the brood. In our part of the
world, it is true, we do not in fact always get halcyon
days at the solstice, but in the Sicilian sea this period
is pretty regular. The halcyon lays five eggs on the
average.

[The aithyia? and the gull lay their eggs on rocks IX

near the sea, two or three in number, but whereas the
gull lays in summer, the aithyia lays at the beginning

s See Additional Note, p. 368.

5 D. L. Page, Poetae Melici Graeei, Simon. no. 508,

¢ This appears to be shorthand for * northerly winds have
prevailed at the time of the morning setting of the Pleiades
{cf. below, line 28), which in Aristotle’s time took place in
early November. [f it refers to their evening rising, the date
indicated would be the end of September or the beginning
of October. (See App. A, p. 898.) Spring is described as
“ northerly ** at Hippocr. 4. W.P, ch. 10. Cf, 598b 7, n.

¢ Probably the great shearwater s see Thompson, (.G.B.2
(1938}, pp. 27 ., and ibid., pp. 88 1., AwpsiBeior Sprdes.

5 3¢ PD : pév AC, vulg.
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@ The Greek word for  solstice ™ is plural, and the phrase
in the present passage, ** the beginning of spring,’’ seems to
su%‘gest that the time intended is when the days have begun
to lengthen noliceably after the solstice.
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of spring immediately after the solstice,” and it sits
on the eggs just as other birds do. Neither of these
birds goes into hiding.}?

It is the rarest thing to see a haleyon. It is hardly
ever seen except at the time of the setting of the
Pleiades and the solstice. And where ships are lying
at anchor, it hovers round a boat for a while and then
suddenly disappears. Stesichorus ¢ mentions this habit
of the bird’s.

Another bird that breeds at the beginning of sum- (b) Insects.

mer is the nightingale, laying five or six eggs : it goes
into hiding from autumn until spring.

As for Insects, they copulate and breed in winter
too, when the weather is fine and the south wind
blows—that is to say, those which do not go into
hiding, e.g., flies and ants. Most wild animals breed
just once a year, except those in which superfetation
oceurs, as in the hare,

In a similar way most fishes breed just once a year,?
e.g., the shoal-fishes (this term is applied to those
which are caught by netting), the tunny, the pelamys,
the grey mullet, the challis,® the coly-mackerel,/ the
chromis,? the psefia® and the like, but not the basse :

b This paraggaph seems to be out of place, and should be
read after * habit of the bird’s *' a few lines below,

¢ No passage of Stesichorus mentioning the bird is extant.
Schneider suggests that Stesichorns made the haleyon appear
to the Argonauts as they were leaving harbour; see also n.
on 542 b 6 above.

¢ The statements in this and the two following chaplers
about the breeding-times of fishes are not entirely consistent,
nor wholly in agreement with statements made in Book VI,
chs, 11, 14, 17. ¢ Perhaps a pilchard or sardine.

Y Or Spanish mackerel, Scombar colias.

¥ Perhaps Sciuena aguile (Th.), or Umbrina cirrhosa (LSJ),

& A flatfish, perhaps sole or flounder.
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