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XXXIX. An Account of the Gymnotus Eleétricus.
By John Hunter, F. R. S.

Redde, Mey 1P O Mr. waLSH, the firft diftoverer of
animal ele@ticity, the learned will be
indebted for whatever the following pages ntay contir,
either curious or ufeful. The fpécimen of the anirnal
which they defcribe was procured by that Gentleman,,
and at his requeﬁ this diffetion was performed, and
this account of it is communicated.
This. filh, on "the firft view, appears very much

like an eel, from which refemblance it has moft pro-

bably got its name; but it has none of the fpecific
properties of that filh. This animal may be eonfidet~
‘ed, both anatomically and phyfictogically, as divided

into two parts ; i the common animal part and.
a part which is fuperadded, wviz. the peculiar organ.

T fhall at prefent confider it only with refpect to the
laft ; as the firft explains nothing relating to the othet,
nor any thing relating to the animal oeconomy of fith.
in general. The firff, 6r common animal part,  is

fo contrived as to exceed what was neceflary for itfelf,

in order to give fituation, nourifhment, and moft pro--
bably the peculiar property to the fecond. The laft
part, or peculiar organ, has an immediate connexion
with the. firft ;, the body affording it a fituation ; the

heart, nourithment ; and'the brain, nerves and probably

its peculiar powers. For the firft of thefe purpofes,.

the body is extended out in length, being mueh longer

Ggg 3 than
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than would be fufficient for what mav be called its pro~
greffive motion.  For the real body, or that part where
the wifcera and-parts of generation lye, is fituated, with
refpeét to the head, as in other fith, and is extremely
thort; fo that, according to the ordinary proportions,
this thould be a very fhort fith. Is great length, there~
fore, feems chiefly intended to afford a furface for the
fupport of the peculiar organ : however, the tail-part is
likewife adapted to the progreflive motion of the whole,
and to preferve the fpecific gravity ; far the fpine; »ze-
dulls. fpinalis, aalcles, fin, and air-bladder, are continued
through its whole length. Befides which parts, there
is a membrane pafling from the {pine to that fin which
runs along the belly or lower edge of the animal. This
membrane is broad at the end next to the head, termi-
nating i a point at the tail.  Itis a fupport for the ab-
dominal fin, gives a greater {urface of fupport for the
organ, and makes a partition between the organs of the
two oppefite fides.
THE ORGAN S.

“The organs which produce the peculiar effe¢tof this
#h, conflitute nearly onc-half of that part of the fleth
in which they are placed, and perhaps make more than
one-third of the whole animal. ‘There are two pair of
thefe organs, a larger, and afmaller; one being placed
on each fide. The large pair occupy the whole lower
or anterior, and alfo the lateral part of the body, making
the thicknefs of the fore or lower parts of the animal,
and run almoft through its whole length ; @iz. from the
hdommen 1o near the end of the tail . It is broadeft on

(a) Vide . W fig. 1. KKK:
5 the
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the fides of the fifh at the anterior end, where it inclofes
more of the lateral parts of the body, becomes narrower
towards the end of the tail, occupying lefs and lefs of
the fides of the animal, till at laft it ends almoft in a
point. Thefe two organs are feparated from one
another at the upper part, by the mufcles of the back,
which keep their pofterior or upper edges at a confidera-
ble diftance from oneanotherc:; below that, and towards
the middle, they are feparated by the air-bag(~; and
at their lower parts they are feparated by the middle
partition (4, They begin forwards, by a pretty regu-
lar edge, almoft at right angles with the longitudinal
axis of the body, fituated on the lower and lateral parts
of the abdomen. Their upper edge is a pretty ftraight
line, with fmall indentations made by the nerves and
blood veflels, which pafs round it to the fkin. At the
anterior end they go as far towards the back as the mid-
dle line of the animal; but in their approach towards
the tail they gradually leave that line, coming nearer
to the lower furface of the animal.  The general thape
of the organ, on an external or fide view,is broad at the
end next to the head of the animal, becoming gradually
narrower towards the tail, and ending there almoft in a
point.  The other furfaces of the organ are fitted to
the thape of the parts with which they come in contact;
therefore on the upper and inner furface it is hollowed,
to receive the mufcles of the back(s. There is al{o a lon~
gitudinal depreffion on its lower edge, where a fubftance
(8) PL.IV.ccce. () PLIV.D,  (d) PLIV.k.  (¢) PLIV.

. lies,
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lies, which divides it from the {mall organ, and which
gives a kind of fixed point for the lateral muicles of the
finw. Its moft internal furface is a plane adapted to
the partition which divides the two organs from one
another, The edge next to the muicles of the
back is very thin, but the organ becomes thicker and
thicker towards its middle, where it approaches the cen-
ter of the animal. It becomes thinner again, towards
the lower furface or belly; but that edge is not fo thin
as the otherce. Its union with the parts to which
it is attached is in general by a loofe, but pretty ftrong,
cellular membrane; except at the partition, to which
it is joined fo clofe as to be almoft infeparable.

The {mall organ lies along the lower edge of the ani-
mal, nearly to the fame extent as the otherc). Its fitua=
tion is marked externally by the muicles which move
the fin under which it lies. Its anterior end begins
nearly in the fame line with the large organ, and juft
where the fin begins. It terminates almoft infenfibly
near the end of the tail, where the large organ alfo ter-
minates. It is of a triangular figure, adapting itfelf
to the part in which it liescw. Its anterior end is the nar-
roweft part; towards the tail it becomes broader; in the
middle of the organ it is thickeft; and from thence be-
comes gradually thinner to the tail, where it is very thin.
The two {mall organs are feparated from one another
by the middle muf{cles, and by the bones upon which

() PLIV.  (¢g) PLIV.  (b) PLIV. (i) PL IL fig. 1. Lir.

(#) PLIV, 11

the
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the bones of the fins are articulated . The large and
the fmall organ on each fide, are feparated fromone ano-
ther by a membrane, the inner edge of which is attached
to the middle partition, and its outer edge is loft on the
fkin of the animal™,  To expofe the large organ to
'view, nothing more is neceﬁ’ary than to remove the {kin,
which adheres to it by a loofe cellular membrane. But
to expofe the fmall organ, it is neceflary to remove the
long row of {mall mufcles which move the fin

OF THESTRUCTURE OF THESE ORGANS,

The ftructure is extremely fimple and regular, confift-
ing of two parts; viz. flat partitions or /gpta,and crofs di~
vifions between them. The outer edge of thefe /zpta ap-
pear externally in parallel lines nearly in the direction of
the longitudinal axisof thebody(~. Thefe fzptaarethin
membranes, placed nearly parallel to one another. Their
lengths are nearly in the direction of the long axis, and
their breadth is nearly the femi-diameter of the body. of
the animal), They are of different lengths, fome being k
as long as the whole organ. I fhall defcribe them as
beginning principally at the anterior end of the organ,
although a few begin along the upper edge; and the
whole, pafling towards the tail, gradually terminate on
the lower furface of the organ; the lowermotft at their
originterminating fooneft Their breadths differ in dif-
‘ferent parts of the organ. ‘They are in general broadeft
near the anterior end, anf{wering to the -thickeft part of

() PLULe  (m) PLIULP. () PLILKkK. (o) PLIV. nm.
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the organ, and become gradually narrower towsrds tha
tail; however, they are very narrow at their beginnings
or anterior ends. Thofe neareft to the mufcles of the
back are the broadeft, owing to their curved or oblique
fituation upon thefe muicles, and grow gradually nar~
rower towards the lower part, which is in a great mea=
fure owing to their becoming more tranfverfe, and alfo
to the organ becoming thinner at that place.  They
have an outer and an inner edge. The outer is attached
to the fkin of the animal, to the lateral muicles of the
fin, and to the membrane which divides the great organ
from the {mall; and the whole of their inner edges are
fixed to the middle partition formerly defcribed, alfo to
the air-bladder, and three or four terminate on that fur-
face which inclofe the mufcles of the back(s). Thefe
Jepta are at the greateftdiftance from one another at their
exterior edges near the fkin, to which they are united;
and as they pafs fromthe {kin towards their inner attach-
ments they approach one another’. Sometimes we find
two uniting into one. On that fide next to the mufcles
of the back, they are hollow from edge to edge, anfwer-
ing to the thape of thofe mufcles; but become lefs and
lefs {o towards the middle of the organ; and from that
towards the lower part of the organ,they become curved
in the other direction(v. At the anterior part of the
large organ, where it is nearly of an equal breadth, they
run pretty parallel fo ane another, and alfo pretty fireight;

(?) PL IV, where the different breadths are feen in one view.
(¢) PL.1V, §z) P11V, (s) PL1V,
4 but
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but where the organ becomes narrower, it may be ob-
ferved in fome places, that two join or unite into one;
efpecially whete a nerve pafles acrofs.  The termina-
tion of this organ at the tail is {fo very fmall that I could
not determine, whether it confifted of one /feprum or
more.  The diftances between thele /epza will differ
in fithes of diffetent fizes.  In a fifh of two feet four
inches in fength, I found them ;5 of an inch diftant
from one anotrmers and the breadth of the whole or-
gan, at the broadeft part, about an inch and a quarter,
in which fpace were thirty-fout /fepta.  The {mall or-
gan has the fanre kind of /epre, in length paifling from.
end to end of the organ, and in breadth paffing guite
acrofs; they run fomewhat ferpentine, not exactly in
firaight linesr).  Their outer edges terminate on the
outer furface of the organ, which is in contact with the
inner furface of the external muf{clé of the fin, and their
inner edges are in conta¢t with the centre-muicles.
They differ very much in breadth from one another;
the broadeft being equal to one fide of the triangle, and
the narroweft fearcely broader than the point or edgge;
They -are pretty nearly at equal diftances from one ano-~
ther; but much nearer than thofe of the large organ,
being onty about ;th part of an inch afunder: but they
are at a greater dlftance from one another towards the
tail, ¥n proportion to the increafe of breadih of the op-
gan. Theorgan isabout half an inch in breadth, and has
fourteen fzpra.  Thef€ fepta, m both organs, are very
(¢) PLIL 111,
Hhha2 tender
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tender in confiftence, being eafily torn.  ‘They appear
to anfwer the fame purpofe with the columns in the zor-
pedo, making walls or butments for the fub-divifions,
and are to be confidered as making fo many diftinét or-
gans.  Thefe /epta are interfected tranfverfely by very
thin plates or membranes, whofe breadth is the diftance
between any two /gpta, and therefore of different breadths
in different. parts; broadeft at that edge which is next to
the {kin; narroweft at that next to the centerof the body,
or to the middle partition which divides the two organs
from one another.  Their lengths are equal to the
breadths of the /zpza, between which they are fituated.
There is a regular feries of them continued from one
end of any two /gpza to the other.  They appear to be
fo clofe as even to touch. In an inch in length there
are about 2 40, which multiplies the furface in the whole
to a vait extent.

OF THE NERVES.

The nerves in this animal may be divided into two
kinds; the firft, appropriated to the general purpofes
of life; the fecond, for the management of this peculiar
fun&tion, and very probably for its exiftence.  They
arife in general from the brain and medulla_fpinalis, as in
other fith; but thofe from the medulla are much larger
than in fith of equal fize; and larger than is neceffary for
the common operations of life. The nerve which
arifes from the brain, and paffes down the whole length
of the animal (which I believe exifts in all fith) is larger

in
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in this than in others of the fame fize, and paffes nearer
to'the fpinerw. - Inthe common eel it runs in the muf-
cles of the back, about midway between the fkin and
fpine:. In the cod it pafles immediately under the fkin.
Fram its being larger in this fith than in others of the
fame fize, one might fufpeé, that it was intended for
fupplying the organ in fome degree; but this feems not
to'be the cafe, as I was not able to trace any nerves going
from it to join thofe from the medulla fpinalis, which run
to the organ. This nerve is as fingular an appearance
as any in this clafs of animals; for furely it muft appear
extraordinary, that-a nerve fhould arife from the brain
to be loft in common parts, while there is a medulla [pi-
nalis giving nerves to the fame parts. It muft fiill re-
main one of the inexplicable circumftances of the ner-
vous {yftem.  The organ is fupplied with nerves from
the medulla [pinalis from which they come out in pairs
between all the verzebre of the fpinec~. In their paf-
fage from the fpine they give nerves to the mufcles of
the- back, &c. They bend forwards and outwards
upon the fpine, between it and the mufcles, and fend
out fmall nerves to the external furface, which join the
fkin near to-the lateral lines.  Thefe ramify upon the
ikin, but are principally bent forwards between it and
the organ, into which they fend {mall branches as they
pafs along. They feem to be loft in thefe two parts.
The trunks get upon the air-bladder, or rather dip be-
tween it and the mufcles of the back, and continuing
(u) PLIIL, =, (#) PLIIL s,
their
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their courfe forwards upon that bag, they dip in between
itand theorgan, where they divide into {fmaller branches;
then they get wpon the middle partition, on which they
cantinue todivide intoftill fmaller branches; after which
they pafs on, and get upon the {mall bones and muf-
¢les, which are the bafes for the under fin, and at laft
they are loft on that fin. After having got between the
organ and the above mentioned parts, they are conftantly
fending fmall nerves into the organs; firft into the great
organ, and then intothe {mall one; al{fo into the muicles,
of the fin,and atlaft intothe fin itfelf. Thefe branches,
which are fent into the organ as the trunk pafies along,
are fo fmall, that I could not trace their ramifications in
the organs. In this fifh, as well as in the forpedo, the
nerves which fupply the organ are much larger than
thofe beftowed on any other part for the purpofes of
fenfation and action; but it appears to me, that the or-
gan of the forpedo is fupplied with much the largeft pro-
portion. If all the nerves which go to it were united to-
gether, they would make a vaftly greater cherd, than all
thofe which gotae the organ of thiseel.  Perhaps when
experiments have been made 'upon this fith, equally ac-
curate with thafe made upan the zorpedo, the reafon for
this difference may be afligned.

BLOOD VESSELS,

How far this organ is vafcular, I cannot pofitively de-
termine; but from the quantities of fmall arteries going
to it, I am inclined to believe, that it is not deficient in

vefels.
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veffels.  The arteries arife from the large artery which
pafles down the fpine; they go off in finall branches like
the #n22erceffals in the human {ubjet, pafs round the air-
bladder, and get upon the partition together with the
nerves, and diftribute their branches in the fame man-
ner. The veins take the fame courfe backwards, and
enter the large vein which runs parallel with the artery.

PLATE I. FIG. I

Shews the whole animal of the full fize. It lies on
one fide; which pofture expofes the whole of the under
fin.  The head is twifted, to thew its upper part, on
which are feen the eyes, &c.

FIG. II

Shews the animal lying in the fame pofition, but the
head is twifted in the contrary direction, fo as to expofe
its under furface. Between the two fins, and before
the beginning of the under fin, is the cavity of the
belly of the fith; at the anterior part of which cavity is

the anus.

PLATE II. FIG. I

Exhibits the whole of the two organs on each fide,
the fkin being removed as far as thefe organs extend.
A. The lower furface of the head of the animal, 8. The
cavity of the belly. c. The anus. p. The fin.
E. The back of the fith where the fkin has not been

removed,  FF. The fin which runs along the lower
’ edge
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edge of the fith.  6Ge. The kinturnedback.  s"HH.
The lateral muicles of the above fin removed and car-
ried back with the {kin, to expofe the fmall organ.
1. Part of the mufcle left in its place. ~ kkx. The large
organ. LLL. The {fmall organ. mMMM. The fub-
ftance which divides the large orgin from the {mall.
N. At this place the above fubftance is removed.

PLATE IlI. FIG. IV.

A fection of the whole thicknefs of the fith near the
upper part, a little magnified. The fkin is removed
as far back as the pofterior edge of the organ, and the
other parts immediately belonging to it, fuch as the mze-
dulla [pinalis. There are feveral pieces or fections
taken out of the organ, which expofe every thing that
has any relation to it. At the upper and lower ends
of the figure, F ¥, the organ is entire, the fkin only being
removed. AA. The body of the animal near the
back, covered by the fkin. BB. The belly-fin, co-
vered alfo by the {kin. c. Part of the fkin removed
from the organ, and turned back. pp. The muicles
which move the fin laterally, and which immediately
cover the fmall organ. E. The middle muifcles of the
fin, which lay immediately between the two fmall or-
gans. FF. The outer {urface of the large organ, as
1t appears when the fkin is removed. G. The fmall
organ, as it appears when the lateral mufcles are re-
moved. HH. The cut ends of the mulicles of the
back, which have been removed to expofe the deeper

feated
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feated parts. 11. The cut ends of the large organ,
part of which has alfo been removed, to expofe the
deeper feated parts. K. The cut end of the {mall or-
gan. L. A part of the large organ, the reft having
been removed. M. The cut end of the above fection.
N. A feétion of the {mall organ. 00. The middle par-
tition which divides the two large organs. P. A fatty
membrane, which divides the large organ from the
{mall. Q. The air-bladder. R. The nerves going
tothe organ.  s. The medulla fpinalis. 1. The fin-
gular nerve.

PLATE IV, FIG. V.

A tranfverfe {fection of the fifh, expofing at one view,
all the parts of which it is compofed.  aA. The exter-
nal furface of the fide of the fith. 8. The under fin.
cccc. The cut ends of the mufcles of the back.  p. The
cavity of the air-bladder. E. The body of the fpine.
F. The medulla [pinalis. G. The large artery and vein,
HH. The cut ends of the two large organs. .  11. The
cut ends of the two fmall organs, K. The partition

between the organs.
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