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d Dsﬁnpmn of the Teeth of the Anarrhichas Lupus
Linnai, and of thofe of the Chaetodon nigricans of the Jame
'_.dz.s.e‘.-‘:ar, to which is added, an Attempt to prove that the
‘Teeth of cartilaginous Fifbes are perpetually rencwed. . By M.

William Andre, Surgeon ; ¢'ﬂmmm:.e;‘m‘¢d’ by Sir Jofeph Banks,
Bart. P. R. S.

Read at the Royal Snciety, March 18, 1784,

HE amazing varicty there is in the external form of
fithes muft be obvious to a common obferver ; and who-

fever examines will be convinced, that the fame variety pre-
‘vails in their internal firu&ure. No parts, perhaps, afford a

more convincing proof of the laft affertion than the teeth of

ffhes. To adduce a few inftances, let us only recolleét the
tuberculated teeth in the thorn-back; the triangular ferrated

teeth in {*hg thark ; the flender flexible teeth in the chetadontes,
or angel-fithes, There is not only a difference of their form,

but alfo in the fubftances of which they are compofed; fome
‘being of afoft horny nature; others made up of bone; others
‘of that fubftance we call enamel in the teeth of quadrupeds;
‘and fome having the apparent hardnefs and tranfparency of
‘eryftal.  'We may alfo notice their uncommon fituation ; many

fithes having teeth not only in their jaws, but on the tongue,
the palate, and about the fauces.

To illuftrate in fome degree this part of natural hiftory, I
fhall defcribe the teeth of the Anarrbichas Lupus, or Sea-

‘wolf, and thofe of the Chetodon nigricans, a {pecies "of

n A Angel-



2 Mr. ANDRE’s Defeription of the

Angel-fith. The former have been but imperfectly defcribed,.
and never reprefented diftinét from the fith, without which it
1s impoffible to have any exact idea of their difpofition, num-
ber, or form, while the true fbape and compofition of the
latter, from their minutenefs, have been entirely overlooked.
I fhall then attempt to prove, that a continual renovation of the
teeth takes place in cartilaginous fifhes.

THE SeEA~woLF 1s a fierce and ravenous fith, as its name
imports, found in the northern parts of the globe, where it
frequently grows to the length of four feet and upwards.

The jaws of the Wolf-fifh are made up of feveral bones, to-
each of which a greater or lefs number of teeth are affixed ;
but, before I enter upon the defcription of them, I fhall take
notice of the palate (marked A. tab. XL.), that being a Kind
of bafis or fupport te the other bones, to which they are all
more or lefs connefted. The palate 1s a thick and firm bone
united above to the bones of the cranium aid nofe, and ending
below in a flat oval furface, on which are incrufted about
twelve or thirteen ftrong, blunt, and rather flat teeth of the
molar or grinder kind. The external edges of the teeth are
the moft prominent ; by which means a Lollow is formed in the
middle of the palate. _

The upper jaw 1s compofed of three bones, two of which
(BB) are placed laterally, forming the fides of the upper jaw,
and the third (C) anteriorly, making the fore-part of the jaw.
The third bone may be divided through its middle into two
portions ; but fince it has the appearance of one bone only,
the conneétion being very firm, I fhall deferibe it agreeably to
that appearance, to prevent needlefs divifions.

- "The fide bones of the upper jaw have nearly the fhape of an
-atalic /0 At their pofterior ends may be obferved a fmooth
arta-
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Teeth of the Anarrhichas Lupus, 3
articular furface, for their connefion with a fimilar furface on
the pofterior extremities of the lower jaw ; and on their ante-
rior ends there are two rows of teeth. The external row con-
fifts of three or four fharp or conical teeth; and the internal
row of four or five blunt and rather flat ones. ‘Thefe bones are
connected to the palate and bones of the nofe by loofe but
{trong ligaménts,

The third bone of the upper jaw, which may be caﬂtd the'.
anterior or nafal' portion, is of a triangular form, connected
above to the bones of the nofe, and ending below 1n a flat {ur-
face, thick-fet with fharp conical teeth. The external teeth,
about four in number, are large and ftrong, and bend a little
inwards ; but the internal ones are fmall, and nearly ftraight,
of which we may reckon about ten.

This bone is conneéted above (as I have before obferved) to
the bones of the nofe; between which a complete joint is
formed, of that kind called by anatomifts ginglymus, that is,
where the proje@ing parts of one bone are received by cor-
refponding cavities in the other. ~Like other articulations, it is
furnifhed with a capfular ligament, and no doubt an apparatus
for the fecretion of fynovia. Although a joint exifts between
this bone, and thofe of the nofe, yet no mufcles are provided
for its motion, which depends entirely upon the refiftance made
by thofe hard bodies which the animal takes into its mouth.

The lower jaw (D) confifts of two bones, united at their
fore-parts by a ftrong ligament, which allows of fome motion.
On their anterior extremities are placed fix large and as many
{mall tharp and conical teeth ; the large teeth are placed exter-
nally, and their points are bent a little inwards; while the
fmall ones, which ftand within them, are nearly ftraight.
Behind thefe are two or three rows of grinder teeth. The

A2 external



4 Myr. ANprE’s Deferiplion of the
external teeth ftand nearly upright; but the internal ones are
placed obliquely, inclining towards each other.

The teeth are formed of a hard bony matter, not covered
with enamel as in fome animals; nor is there an equal diftri-
bution of enamel and bone as in fome others. They are not
fixed in fockets, but are faftened to the jaws in the fame man-
ner as the epiphyfes are united to the bodies of the bones in
young animals.

From the foregoing defcription it will appear, that the ante-
rior tharp teeth of the Sea-wolf are admirably caleulated for
feizing its prey, while the pofterior grinding teeth ferve to
break down the hard fhells of lobfters, crabs, mufcles, {col-
lops, &c. which this animal is known to feed upon. | The ex-
ternal teeth on the fides of the upper and lower jaw being
higher than thofe placed within them, a hollow is formed
above and below, in which the convex fhells of cruftaceous
animals, &c. are confined during their compreflion. between
the jaws, which 1s effeCted by the aftion of ftrong mufcles
placed on the fides of the head. The jaws being made up of a
number of pieces, and conneéled by loofe ligaments; a freedom
of motion is allowed, and the collifion or thock arifing from
the comminution of hard bodies is fo much the lefs by being
divided among a number of bones.

MEegrrET informs us ¥, the lapis bufonites are the flat grinder
teeth of this fith petrified. But certainly thefe follils are not
the produ&ion of the Sca-wolf alene, fince they may originate
from all thofe fithes which have flat teeth in their palate or
jaws; a ftru&ure which the French naturalifts diftinguifh by
the appellation of palais pav’.

# Pipax Rerum Naturalium Britannicarum.

Oy



- Teeth of the Chaetodon Nigricans.
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OrF THE CHETODON NIGRICANS.

The individual which farnithed the following account was -
brought from the Weft Indies, and meafured about five inches:
in length *. Tts -teeth (the only parts I mean to defcribe)’
were fo fmall as to require the affiftance ofa microfeope to-
difcover - their real ‘thape. There were fourteen teeth in each’
jaw, feven of which from the upper one are reprefented
tab: XIE. They confit of a cylindrical body fixed in
the jaw, above which they fpread out into-a broad and”
rather flat furface, on the edges of which are twelve or-thir-
teen denticulf, making an uncommon appearance; and ‘totaily
different from the tecth of any other animal.  Another fingu--
ldrity is their being tranfparent, unlefs viewed with a deep
magnifier, when a few opaque lines-may-be perceived, ‘which"
~point out the cellular part of the tooth through which the-
blood veflels ramify, which are deftined for its growth and:
nourifhment. They are not all of the fame length. Thofe in .
the anterior parts of the jaws are the longeft, from whence-
they gradually diminifh' in length- as:they approach the angles -
of the mouth.

'From the foregoing defeription of the tecth' of the Cherodon
migricans, this fith feems to be mifpldced’in the Syfema Naturce
of LinngEvs; fince one generic diftinction of 'the Chetodontes -
is to have numerous, flender, and flexible. teeth ; -whereas the
teeth of the Chetodon nigricans are few-.in number, placed in.
one row; and of a cryftalline hardnefs.

# This filh is well reprefented in Dv Hamer Traité général des Pélches,
tom. IIL. {econde partie, fection IV, planche xii, under the name of Chirurgien
#u Porte Lanceite.

Or



6 Mr, ANDRE's Defeription of the

"OF THE TEETH OF CARTILAGINOUS FISHES.

“When StENo examined the teeth of - the thark, he was fur-
~prifed to find a great number of them placed on the infide of:
-each jaw, lying clofe to-the bone, and many of them buried
rina loofe fpongy fleth; conciuding that thefe internal teeth
could be of little or no ufe to the animal. Mr, HErissanT *
‘afterwards fhewed the ufe of thefe intermal or pofterior teeth,
by proving, that as the anterior tecth of each row are broken
-off, drop out, or wear away, the pofterier ones come forward
to fupply their places +. '

But though it be cettain that the anterior teeth, when loft,
are replaced by the pofterior ones, neither of the above natura-
lifts, or any other that'I know of, have attempted to afcertain
‘how often this circumftance 'happens. "Whether the renova-
‘tion be perpetual during life ;. or whether that operation be fuf-
‘pended after a limited number of teeth have been fupplied.

From a fingular circumftance, which T met with fome
time ago, I am inclined to think the former 15 the fact; or,
‘that in cartilaginous fithes, fuch as fharks, rays, &c. there is
a perpetual renovation of the teeth.

Being engaged in diffeCting the jaws of a very large fhark, I
-was furprifed to find a portion of that fharp, bearded bone
found in the tail of the fire-flaire, or {ting-ray }, driven quite

# Bomare Diftionaire d"Hiftoire Naturelle, article Requien,
“+ It may not be improper on this cceafion to point out a ‘miftake which fome
naturalifts have fallen into, in allowing a fet of nwfcles for raifing the numerous
tecth placed in the jaws of fharks. I have frequently diffefted the jaws of thofe
animals, and am certain no fuch mufcles exift, norare they indeed at all neceffary.
t Raia Paftinaca Linv21.  The French ‘naturalifts, on ‘account of the bone
4n the tail, call this filh Raie baiennette,

through
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through the- lower jaw among the pofterior teeth, and fixed
almoft immoveably. How this happened ‘muft be obvious to
every one. (Seethe figure, tab. XIIIL)

" Before I proceed, it will be neceffary to obferve, firft, that.
the pofteriar teeth of cartilaginous fithes are always found in a
{oft, membranous ftate, and but imperfeitly formed ; notwith- -
ftanding this, they. have the whitenefs of teeth from a {fmall -
quantity of calcareous earth already depofited within their fub- -
ftance. Their hardnefs and perfect form is acquired as they
advance towards the anterior parts of. the jaws.  Secondly, .
that of the three angles-in each-tooth of the fhark, one is -
placed towards the night, another towards.the left, and the -
other, which is in the middle, and the moft acute angle, is .
direted ‘inwardly towards the. tongue or fauces. They are
placed then in fuch a manner asthat the angles of the teeth on -
the left-fide in one row, approach the.angles of the teeth on the -
right-fide 1 the next row. Thofe teeth which ftand on a line
from without inwards, I call a row ; not thofe which are placed

nearly in a parallel line from one fide of the mouth to the -

other.

The fharp bone of the fling-ray was fixed in the lower jaw
Between two rows of teeth, and at their pofterior part, where .
the firft rudiments of the future teeth are formed, and it will :
be clear to-every oney. particularly thofe who are .converfant in
fuch matters, that this could not have. happened ‘without pro- -
dilciﬁg a great.deal of pain, {welling, and diforder in the part .
where it was fixed., It is unneceflary to enumerate the dif-.
ferent kinds of mifchief this might-oecafion.. Let it fuffice to .
obferve, that on account of the {pace taken up by this extra~
neous body, the teeth on each fide ofit, for want of room, could -
never after be perfe@ly formed.. The: teeth on the left-fide

: wanting -



8 Mr. Anore's Defeription of the
swanting ‘their angles to the right, and the teeth on ‘the right-
Aide being deftitute of their angles to the left.

As it 15 certain, that the anterior teeth were formerly Pﬂﬁ'ﬂ-
rior ones, and as the teeth in each row were all deficient in one
angle, it follows, that they muft have been formed pofterior to
the infertion of this extrancous body. Again, if we allow
that before the accident the animal was in pofleffion of perfect
tecth, it follows alfo, that'they-were confumed -and replaced
by imperfect ones.

There were fix teeth in each row, and fifty-two rows,
-making together about 31z.'teeth. Now allowing -the con-
Jumption to-have been equal in all parts of'the jaws, it fol-
Jows, that the animal had already confumed 312 teeth, and
was in pofleffion of a like number for future confumption.

The teeth of fharks, rays, &c. may be divided into active
and paflive. The afive teeth are the anterior ones of each
row, ftanding with their points upwards. The paflive tecth
are the remaining ones, lying one upon another, -like the tiles
upon a houfe (imbricated), with their points downwards. It
appears from the foregoing account, that the anterior or active
teeth. had been replaced fix times; and that they might have
been . renewed fix - times - more, making in -all twelve times.
From which, 1 think, we may reafonably conclude, that this
does not happen any precife number of times; but that the
renovation is perpetual during the life of the animal.

The longevity of fifhes 15 a fact pretty -well eltablithed. In
addition to this part of natural knowledge, I have endeavoured
to prove, thata part of the inhabitants of the great deep re-
tain, in the article of teeth, a perpetual juvenility, being appa-
wently utter ftrangers to edentulous old age,
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Teeth of Cartilaginous Fifbes,

EXPLANATION OF THE PLATES.

'Tab. XI. The jaws of the Wolf-fith.
A. The palate.
BB. The fide bones of the upper jaw,
C. The anterior or nafal portion of the fame.
D. The lower jaw.
Tab. XII. The teeth of the Chwtodon nigricans magnified.
Tab. XIII. Part of the lower jaw of a large fhark.
AA. Two rows of perfect teeth.
BB. T'wo rows of imperfeét ones,  *
C. The bone of the fting-ray.
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