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CIRCULATLO N FISHEE i3

When we take a fuperficial view of the fmall bulk of the gills; when we res
fle&, that an organ for reftoring momentum to the blood, fimilar to the left ven:
tricle of our heart, is wanting in fithes; 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 {ur-
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 fingle 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 (/). 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 {kateis about one-cighth of an
inch, and its breadth about one-fixteenth of aninch( £)- 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 alarge fkate
1s equal to 2,250 fquare inches, that is, to more than 1 5 {quare 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-
"1y minute veffels.

As fithes 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 pafles through their gills.

When diftilled oil of turpentine, coloured with vermilion, is inje¢ted with 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 paflages by which the hurtful matter efcapes, feems very
doubtful ; as, from Dr Prieftley’s experiments, it appears that the colour of the
craflamentum of the blood can be changed by the atmofphere, though the craf-
famentum be inclofed in an ox’s bladder and covered with ferum.

S E C T. I

WE fhall next trace the blood from the gills till it returns to the heart.

In the uppermoft gill (%), 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

(f) See Tab.I. Fig. 1. 2, {¢) Tab. I Fig. 3. (%) See Tab. I. Fig.5. ABC, &c. to W.



16 Ot HEART, VESSELS axp

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 directly to all the other
parts of the fith, by veflels 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.

S E C f i I11.

In the fkate the branchial veins join together, and then difperfe branches in
the following order (7).

The vein A of the uppermoft gill, which is fingle, 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 FF are
{ent off to the jaws. Afterthat,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 of
the fourth.

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 Q Q Q to 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 fith, 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 ﬁé{e
W}TiCh conveys the blood from the under vein S of the fourth gill, and both,
veins VW of tl}e fifth gill (m); and we are led by it to a great vefle] Y, which
now aflumes plainly the oﬂ.ice of an artery, refembling our aorta defcendens,

b e 8 e ko s o g o

: e ylopoietic vifcera; a fmall branch from
which enters the liver, refembling our hepatic artery ().

From

(i) Tab. L. Fig. 5. ; (#) Vide Tab. I. Fig. 5. a, et Fig. 4 PRRRR. (/) Tab. I Fig. 4.5 8

(m) Tab. 1, Fig. 5. (7) Seealfo Tab. IIL RSTUVW.



