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XXIUI. Account of the Organ of Hearing in Fifb,
By John Hunter, Ef. I. R. S.

Read Nov. 14, 1782.

NATU RAL hiftory has ever been confidered as worthy
the attention of the curious philofopher, and therefore
has in all ages kept pace with the other branches of know-

ledge ; and as both arts and {ciences have, of late years, been.

cultivated to a degree, perhaps, beyond what was ever known
before, we find alfo, that natural hiftory has not been neg-
leGted ; all Europe appears to be awake toit. In this ifland it
has been purfued with more philofophic ardour, than what was
ever known in any country. It has become the ftudy of men
of independent fortunes, who not only fpend their fortunes
in the cultivation of this {cience, but have rifqued their health
and lives in purfuit of it, fearching unknown regions to im-
prove mankind, fettling correfpondences every where, fo as to
bring in its materials into this country, in order to make 1t the
fchool of natural hiftory. It is no wonder, then, thata fpirit
of inquiry is diffufed through almoft all ranks of men; and
that though many cannot purfue it themfelves, yet they are
eager to know what is already known, chufing at leaft to

benefit by the induftry of others.
Thefe refleCtions have induced me to trouble this learned
Society with a fhort account of the Organ of Hearing in
Ddda Fifh,
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Fifh, it being ftill a {ubje&t of great difpute, whether fith hear
or not.

Some time between the years 1750 and 1760, I obferved the
organ of hearing in fith; an& from that time to this, I only
confidered it as a link in the chain of the varieties in this fenfe
in different animals, in which there is a regular progreffion,
v/%. from the moft perfect animals down to the moft imperfe&t
poflefled of this organ *.

As I do not intend to give, in this paper, a full account
of this organ in any one fith, or of the varieties in different
fith, but only of the organ in general; thofe who may chufe
to purfue this part only of the animal ceconomy may think
it deficient in the defcriptive parts. If it was a difficult:
tafk to expofe this organ mn fith, I fhould perhaps be led
to We more full in my defeription of it, but there is nothing
more ealy than the expofure of this organ in this animal i
general. ‘

As this paper is to be confined to this order of animals,
may be allowed juft to obferve here, that the clafs called fepia.
has this organ alfo, but {fomewhat differently conftru&ed from:
what it is in the fith.

"The organs of hearing in this latter order of animals are
placed on the fides of the fkull, or that cavity which contains.
the brain ; but the tkull itfelf makes no part of the organ, asit
does in the quadrupedand the bird. In fome fith this organ is.
wholly furrounded by the parts compofing this cavity, which
in many s cartilaginous, the fkeleton of thefe fith being-

* Preparations to.illuftrate thefe falts have been ever fince thewn in my collec-
tion to the curious both af this country and foreigners: when in fhewing what-
ever was new, or fuppofed to be new, the ears of fifh were always confidered by
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me as onc-important article,
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like thofe of the ray kind; in others alfo, as in cod, falmon,
&c. whofe fkeleton is bone, yet this part is cartilaginous.

In fome fith this organ is in part within the cavity of the
fkull, or that cavity which alfo contains the brain, as in the
falmon, cod, &c. the cavity of the fkull projeting laterally,
and forming a cavity there.

The organ of hearing in fith appears to grow in fize with the
animal, for its fize is nearly in the fame proportion with the
fize of the animal, which is not the cafe with the quadruped,
&ec. the organs being in them nearly aslarge in the growing
feetus as in the adult.

It is much more fimple in fith than in all thofe orders of
animals who may be reckaned fuperior, fuch as quadrupeds,
birds, and amphibious animals, but there is a regular grada-
tion from the firft to fith.

It varies in different orders of fith ; but in all it confifts of
three curved tubes, all of which unite with one another;
this union forms in fome only a canal, as 1n the cod, fal-
mon, ling, &c.; and in others, a pretty large cavity as in the
ray kind:  In the jack there is an oblong bag, or blind procefs,
which 1s an addition to thofe canals, and which communicates
with them at their union. In the cod, &c. this union of
the three tubes {tands vpon an oval cavity, and in the jack
there are two of thofe cavities; thefe additional cavities in
thefe fith appear to anfwer the fame purpofe with the cavity
in the ray or cartilaginous fith, which is the union of the
three canals,

"The whole is compofed of a kind of cartil mrnous {ubftance,
very hard or firm in fome paits, and which in fome fith is
crufted over with a thin bony lamella, {fo as not to allow
them to collapfle s for as the fkull does not form any parf of

3 tholfe.
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thofe canals or cavities they muft be compofed of fuch fub-
{tance as is capable of keeping its form.

Each tube defcribes more than a femi-circle. This refembles
in fome refpeét what we find in moft other animals, but differs
in the parts being diftin& from the fkull *.

T'wo of the femi-circular canals are fimilar to one another,
may be called a pair, and are placed perpendicularly; the
third is not fo long ; in fome it is placed horizontally, uniting
as it were the other two at their ends or terminations. In the
fkait it is fomething different, being only united to one of the
perpendiculars.

The two perpendiculars unite at one part in one canal, by
one arm of each uniting, while the other two arms or horns
have no conneétion with each other, and the arms of the hori-
zontal unite with the other two arms of the perpendicular near
the entrance into the common canal or cavity.

Near the union of thofe canals into the common, they are
{welled out into round bags, becoming there much larger.

In the ray kind they all terminate in one cavity, as has been
obferved ; and in the cod they terminate in one canal, which
in thefe fith is placed upon the additional cavity or cavities. In
this cavity or cavities there is a bone or bones. In fome there
are two boness; as the jack has two cavities, we find in one
of thofe cavities two bones, and in the other only one; in the
ray there is only a chalky fubftance .

At this union of the two perpendiculars in f{ome fith enters
the external communication, or what may be called the external
meatus. This is the cafe with all the ray kind, the external orifice

* The turtle and the crocodile have a ftructure fomewhat fimilar to this; and
the intention is the fame, for their fkulls make no part of the organ.
-+ This chalky fubftance is alfo found in the ears of amphibious animals.
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of which is {fmall, and placed on the upper flat furface of the
head; but it is not every genus or {pecies of fith that has the
external opening.

The nerves of the ear pafs outwards from the brain, and
appear. to terminate at once on the external furface of the {wel-
ling of the femi-circular tubes above defcribed. They do not
appear to pafs through thofe tubes fo as to get on the infide, as
15 fuppofed to be the cafe in quadrupedss; I thould therefore
very much fufpe&, that the lining of thofe tubes in the qua-
druped is not nerve, buta kind of internal periofteum..

As-it'is evident that fith poflefs the organ.of hearing, it bes
comes unneceflary to make or relate any experiment. made with
live fith which only tends to prove this fa&t ; but I will mention
one experiment, to thew that {founds affe&t them much, and is
one of their guards, as it is in other animals. In the year
1762, when I was.in Portugal, I obferved in a- nobleman’s
garden, near Lifbon, a {mall fith-pond, full of different kinds
of fith. Its bottom was level with the ground; and was made
by forming a bank all round. There was a {hrubbery clofe to
it.  Whilft I was layiig on the bank,. obferving the fith {wim-
ming about, I defired a gentleman, who was with me, to
take a loaded gun, and go behind the thrubs and fire it.  The
reafon for going behind the fhrubs was, that there might not
be the leaft refle@ion of light. The inftant the report was
made, the fith appeared to be all of one mind, for they vanithed:
inftantaneoufly into the mud at the bottom, raifing as it were a
cloud of mud. In about five minutes after they began. te
appear, till the whole came forth agam.
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