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i4 OF THE H E A R T, V E S S E L S, AND

Shall conclude with fome obfervations on their Brain, Nerves, and the Organs

of their Senfes (a).

CHAPTER I.
*

A Defcription of the Heart, Vessels, and Circulation of
the Blood, in Fishes.

IN all the fifties I have diiTe&ed there is but one heart, conlifling of one auricle
and one ventricle ; and, from the latter, one artery is fent out, which is en

tirely fpent on the gills. From the gills, therefore, the returning blood paffes to
all the other parts of the body, without the intervention of a fecond heart, as in
man (b).

So far is generally known: but the whole courfe of the blood has not been traced

with fufficient accuracy; fo that feveral curious and interefting circumftances have
efcaped notice.

I fhall therefore give a particular defcription of the circulating veflels of the
lkate, with which I have found the Pijces of Linn&us agree in every material cir-
cumftance; and I fhall begin with the branchial artery.

SECT. L

At the beginning of the branchial artery there are three femilunar valves (7),
the middle parts of which, analogous to the Corpufcula Morgagni, are much
thicker than in man, and illuftrate the ufe of thefe organs in him, as they very
evidently affift in preventing the return of the blood when the artery is in a&ion.
Between thefe valves and the principal cavity of the ventricle in the fkate, there
is a cylindrical canal interpofed {d\ the coats of which have the fame mufcular
texture as the ventricle itfelf; and their contraaion co-operating with that of
the ventricle, we are thence led, more evidently than in man, to perceive the ana
logy between the ftru&ure of the arteries and that of the heart.

* The coronary arteries of the heart do not take their rife from the branchial
artery, which, like the pulmonary in man, is fpent entirely on their lungs or gills,
by five pairs of great branches in the fkate, and by four in the Pifces of Lin'
naeus (<?).

When
(a) To be more readily underftood, I fhall generally apply the terms fart j •

lTr .done in fpealing of *. h„man Ly , I.
But m defcnbmg the ear and other parts of the head irfelf T r r i m uppermoit.

~"r-*-—---
Jl" ZZT" 6 1 0"nd PCtr0n"::O" "d Ei0<l0n °f Li™-" is f** m»y be two ven-

In d,« Sepia, which has been general,y conned M . fid,, b», which k wi.h m„re proprie^ ,eek.„,d a wo™ b, Lin
nxu,, 1 h*Jve, ™„y ,.„s ago, d.fcovered ,h,ee heam, of which, and of o.he, c.rions par.ioL in ,he taan" of to
animal, the reader will find an account fubjoined to this Work. "ructure or this

(r) See Tab, If. 40. (i) Tab. I. Fig. 4 tf\ T,K r v-
& 4 Tab-1- Fig- 4- and Tab. XXVI. Fig. t.



CIRCULATION in FISHES, ts

When we take a fuperficial view of the fmall bulk of the gills; when we re-
fled, that an organ for reftoring momentum to the blood, fimilar to the left ven

tricle of our heart, is wanting in fifties; and when, further, we confider the ex

traordinary fize of the red particles of their blood; we might be tempted, at firft
fight, to fuppofe that their branchial artery did not divide into very minute
branches, or that it refembled the rete mirabile of the carotid artery of the her
bivorous quadruped. But a nearer view will undeceive us. For I have found,

that, by the elegant fubdivifions and folds of the membrane of the gills, their fur-
face, in a large fkate, is nearly equal to the whole external furface of the human

body.

Thus in each fide of the body of a fkate there are four double gills, or gills
with two fides each, and one Angle gill; or there are in all eighteen fides or fur-
faces on which the branchial artery is fpread out. On each of thefe fides there

are about 50 divifions, or doublings of the membrane of the gills (y). Each
divifion has on each fide of it 160 fubdivifions, doublings, or folds of its mem

brane ; the length of each of which in a very large Ikate is about one-eighth of an
inch, and its breadth about one-fixteenth of an inch (g). So that in the whole gills
there are 144,000 fubdivifions or folds, the two fides of each of which are equal
to the 64th part of a fquare inch, or the furface of the whole gills in a large Ikate
is equal to 2,250 fquare inches, that is, to more than 15 fquare feet, which have
been fuppofed equal to the whole external furface of the human body. When,
after a good injection of the artery, a microfcope is applied, the whole extent of

the membrane of the gills is feen covered with a beautiful net-work of exceeding
ly minute veffels.

As fillies taint the water they refpire, in nearly the fame manner as we
taint the air we breathe, it appears that fome matter, either ufelefs or hurtful, or
both, is carried off from their blood as it paiTes through their gills.

When diftilled oil of turpentine, coloured with vermilion, is inje&edwith mo
derate force into the branchial artery of a living or recently dead fkate, fome of
the colourlefs part of the oil exfudes upon the furface of the gills. But that
thefe are the only paffages by which the hurtful matter efcapes, feems very
doubtful; as, from Dr Prieftley's experiments, it appears that the colour of the
craffamentum of the blood can be changed by the atmofphere, though the craf-
famentum be inclofed in an ox's bladder and covered with ferum.

SECT. II.

We {hall next trace the blood from the gills till it returns to the heart.
In the uppermoft gill (h), which is fingle, there is but one confiderable

vein.

In each of the four double gills there are two principal veins, an upper and un
der, joined together by a large tranfverfe canal.

The

(/) See Tab. L Fig. i. 2. (g) Tab. I. Fig. 3. {h) See Tab. I. Fig. 5. A B C, See. to W.
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The blood iffues from both ends of all thefe veins, but chiefly at the pofterior

part, between the throat and upper part of the fpine.
From the trunks of the branchial veins the blood paffes dire&ly to all the other

parts of the fifh, by veffels analogous to the branches of our aorta, and which
we therefore call Arteries; and the gills and liver are the only organs which are
not fupplied by them folely.

SECT. III.

In the fkate the branchial veins join together, and then difperfe branches in

the following order (i).

The vein A of the uppermoft gill, which is Jingle, is joined, by the canal C,
to the uppermoft vein of the fecond gill; and then, running inwards and upwards,

forms an artery B, which fupplies the parts of the upper jaw, the eye, the nofe,
the ear, and gives fmall branches to the fore-part of the brain.

From the uppermoft vein D E of the fecond gill, other fmall arteries F F are

fent off to the jaws. After that, a vein K is added, compofed of the under vein H

of the fecond gill and upper one I of the third. A little below the joining of
all thefe veins, a retrograde artery L, analogous to our vertebral, is fent off to the

brain, cerebellum, and top of the fpinal marrow, the branches of which have large
and numerous communications with each other, and with the correfponding ar
tery of the other fide; and from them, chiefly, the encephalon is fupplied. Then
the trunk M, from which this artery came off, meets at N, with its fellow M,
from the other fide; and, about a finger-breadth lower, there is added, on each
fide, a vein R, formed by the under vein P of the third gill and upper vein Q_pf
the fourths,

About a quarter of an inch below the meeting of all the above at T, is fent
off from each fide, at nearly right angles, a very large artery U, analogous in
fome meafure to our fubclavian. A large branch, a, from the root of that artery,
fupplies fome parts of the lower jaw; then running towards the fore-part of the
gills, it anaftomofes freely with the exterior ends of all the branchial veins (£),
after which it fends branches Qj^Qjo the gills themfelves, which feem to me
analogous to our bronchial arteries; efpecially as from the fame part the heart
receives its coronary arteries (/), The reft of the great artery, which I have called
like to our fubclavian, fupplies the numerous and large mufcles and fins on the
fide of the fifh, as far down as the fins near to the anus.

At laft, to the trunk T before-mentioned, is added a large vein X, on each fide
which conveys the blood from the under vein S of the fourth gill and both
veins V W of the fifth gill («); and we are led by it to a great veffe'l Y which
now affumes plainly the office of an artery, refembling our aorta defcendens.

From the fore-part of this trunk two large branches cd, analogous to our celiac
and myenteric arteries, are fent off to the chylopoietic vifcera; a fmall branch from
which enters the liver, refembling our hepatic artery (»).

(/•) Tab. I. Fig. 5. (k) Vide Tab. I. Fig. 5. a, ct Fig. 4. P R R R R , „ T , T lrr°m
M Tab. I. Fig. 5. („) See alfo Tab. III. R S T U V W. ' } S' 4" S S-


