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OF NEW SOUTH WALES. 300

Hereronontus, Bl

Head short, high, with an elevated ridge over each eye. Two
dorsal fins, each with a strong spine ; the anterior fin opposite
the space between the pectoral and ventral fins, the posterior
in advance of the anal. Nostrils and buceal cavity confluent.
Mouth narrow, inferior, almost terminal. Spiracle small, below
and behind the eye. Teeth alike in both jaws, numerous, pave-
ment like, and convex, those in front small, and more or less
tri-cuspid, those behind large, and much longer than broad.

HEeTEroDONTUS PHILLIPI.

Port Jackson Shark, Phillipps, Voy., p. 283.

Tabbigaw: of the Sydney Aborigines.

Squale Phillipp, Lacep. 1, p. 218.

Squalus Phillippt, Bl. Schn., p. 134.

Cestracion Phillipi, Cuv. Regm. Anim ; Less. Voy. Coq. Zool.
2, p. 79, Poiss. pl. 2; Mull. and Henle, p. 76. pl. 31; Schleg.
Faun. Japon, Poiss., p. 304; Striiver, Nov. Act. Acad. Carol.
Leopold, Nat. Cur, 23, 1864.

Cestracion Philippi, Gunth. Cat. Brit. Mus. 8, p. 415.

Heterodontus Phillipi, Blain. Nouv. Bull. Se. 1816, p. 121 ;
Gray, Catal. Chondropt, p. 65 ; Dum. Elasm, p. 424,

Cestracion Zebra, Gray, Zool. Mise, p. 5; Richards, Ichth.
Chin., p. 195.

Heterodontus Zebra, Gray, Chondropt. p. 64 ; Bleek. Verh. Bat.
Gen. 26, Nieu Nalez. Japan. p. 127, and Act. Soc. Sc. Neerl. 1,
Amboyna, p. 71.

General form elongate, subeylindrical, tapering gradually from
the head. Height of head at the orbit, one-seventh of the total
length of the fish ; length of head, from the snont to the first
gill opening, one-sixth of the same, and equal to the length of
the tail ; profile, from the top of the head to the extremity, nearly
straight, the slope being less than an angle of 45° from the
vertical.

The snout is rounded anteriorly, with the mouth and nostrils
on the under surface, but nearly terminal. The upper lip occu-
pies the whole width of the head, and is much divided. At each
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OF NEW SOUTH WALES. 317

trals ; the anal fin does not reach close to the caudal ; the spines
of the dorsal fins are shorter, and the anterior teeth, figured by
Dumeril, are acutely tri-cuspid, the centre cusp large and resem-
bling those of H. galeatus. The colour is described as being of
a reddish-brown on the superior and lateral regioms, and on the
fins, with round black spots irregularly disposed over the whole
surface.

We thus find, that out of the wast numbers of Heferodont
sharks which peopled all parts of the globe for myriads of
ages, from the first appearance of vertebrate animals on the
earth to the present day, but four species remain in existence, or,
if my suspicions relative to the Japanese fish be correct, at the
most only five, and those are for the most part so rare, and found
in such remote and limited localities, as to lead to the belief that,
as a race, they are in process of extinction. The history of
these extraordinary animals is, however, not more remarkable
and instructive than that of many others which geology tells
us have existed and passed their allotted period on the earth, and
then passed away, seemingly withont a cause. But what is
‘extraordinary is, that the Evolutionists of the present day should
be able to manufacture, out of this constant succession of Life,
‘arguments in favour of their theory. When the Heferodonti first

- made their appearance, their development seems to have been as

advanced as at the present day; they were preceded by no forms
of fishes, except a few Ganoids, from which they could scarcely be
‘evolved, and the first subsequent record of the existence of Sharks
was the teeth of Notidanus, a genus having no apparent affinity to
Heterodontus. The traces of these Sharks have been found con-
tinuously for a vast succession of geological periods, without any
‘appearance of deviation from the original, or approach to any sub-
sequent creation, and the succession of these fossil evidences have
been g0 unbroken and unvarying, that the usual excuse of the
Evolutionist when met with a difficulty, * That an unexampled

- gap exists in the continuity of the geological periods,” will
- Bcarcely avail him in the present instance.

[13]
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in the series of Elasmobranchit, induced me to regard the investi-

gation of the dentition of the embryonic stages of that genus

as a matter of high interest and importance. Unfortunately, I

could procure no Heterodontus embryos, but this proved not to

*  be an insuperable obstacle, as the examination in young specimens
of as much as 225 mm. (8'9 in.)* in length of the form of the teeth,
which differ very markedly from those of the adult, affords us a
glimpse into the genealogical connection of this shark with the
other Plagiosiomata A glance at the teeth of a young H. Phillipi
(Pl. 24, fig. 14), magnified about five diameters, is sufficient to
establish the great similarity between the dental armature of the
young Heterodontus and that of the Notidani**. This preparation
(fig 14) shows os further that at this age (225 mm. in length)
not more than seventeen series (i.e., vertical rows) are developed
in the upper jaw, and thirteen in the lower. In both jaws only
three horizontal rows of both series are to be seen, the others
come into view after the mucous membrane of the palate has been
dissected off. The teeth situated in the very front of the lower
Jaw have three almost similar pointed cusps, while those situated
further back have five points. (Vide fig. 15, Pl. 24) *%*

The teeth of the middle row are more or less symmetrical, and
in the posterior (reserve) teeth of this row the central cusp is
the largest, while the two outer take the form of inconspicuous
tubercles. The teeth of the lateral rows are also longer, in pro-
portion to their height, than those of the middle rows. On a

- closer inspection we see that the two anterior cusps of the lateral
‘teeth are more perpendicular than the others, a feature which is
met with in some fossil Notidanus teeth. (Vide Agassiz Poissons

b l{:r. Macleay beliaves that this specimen had only emerged from the egg one or two

d

This eircumstance eater si pance, when we consider that the investiga-

“Hﬂn ﬁf the brain of the Bﬁf-agm laﬁﬁ us to a similar conclusion in regard to the

ections botween those two genera. The brain of H. Phillipi stands very near the

eral fundamental form of the vertebrate eentral nervous system, and as such, resembles

brain of the Notidani, of the genera Acanthias and Seymmus. {Baitrﬂ.ga Zur var
gleichanden Neurology, 1., p. 48.)

*** Tha difference between the teeth of the young Ha:mdonm.u and that of the adult

‘has already been noticed by Miller and Henle as follows :—. “ fihne, in der Mitte,

Klein und ta, aus drel bis fMinf von der Basis gegen din Bpitmn ‘ausscinandertretenden

- Zackeng , Yon denen dis mittlere am grissten ist, die bei alten Thieren abgesch-

w,;indi I,Ht'lllm' und Henle, 8ystematische Beschreibung der Plagiostomen 1841

[17]
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the lower ; in both jaws it was the fifth row (reckoning from be-
hind forwards) that proved to be the row of the largest teeth®.
In another case there were 33 rows in the upper jaw, and 32 in
the lower ; the row containing the largest teeth was the fourth in
the napper jaw, and the sixth in the lower.

In an upper jaw of a H. Phillipi much younger (smaller)
than the two just mentioned, I count 36 rows, the fifth being the
row containing the largest teeth. The number of the teeth in
the vertical rows are subject to variation; the middle row**
of the upper and lower jaws has, in this case, 12 teeth, while the
row of the largest teeth contains 5 in the upper jaw, and 6 in
the lower. In the upper jaw of the young H. Phillipi already
mentioned, the middle row numbers 14 ; the row of the largest
teeth consists of 7. The size of the teeth in proportion to one
another seems also to be by no means constant, while in some
specimens the length of the largest teeth exceeds that of the
teeth next in size by almost one-third ; the largest teeth of
another individual scarcely differed perceptibly in size from the
others.

I could not ascertain whether all these variations in the num-
ber and size of the teeth are dependent on sex and age. The
material employed for the above descriptive remarks on the
dentition of the adult H. Phillipi consisted of dried jaws, to
‘which no note of the size and age of the animal had been ap-
pended. I have been unable to find time to fill up this hiatus

~ in the subject.

3.—DEeNTITION 0F HETERODONTUS GALEATUS. Glinth.
i

If we compare the teeth, in a longitudinal row, in the adult
- H. Phillipi from the anterior to the posterior members of the
 series, we find that the cusps in the lateral teeth (in the anterior
~ third of the jaw) become blunter and blunter the larger the
 teeth become, so that it takes the form of an elongated tubercle,

_* Dumeril says that it is the Jourth. (Hist. Nat, des Poissons,”. Tom. 'L, p,137.)

This point may vary with the age or with the sex of the specimen. Far -8

. "*Bince, as is well known, the teeth of the Selachians are independent of the endo-
 Skeloton, (Vide Gegenbaur Grundziige der Vergleichenden Anatomie, 2 Aufl, Leipzig.,

- 1870, p. a mesial row of teeth corresponding to the middle line of the body, though
'.ﬁil&iﬂilﬁiﬂrmm is not always to be found. Dumeril: made the same observation.

[19]
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Asin H. Phillipi, so in H. galeatus,the general formof the anterior
part of the tooth-bearing surface is somewhat broader in the lower
jaw than the same seetion of the upper, and somewhat quadrangular
 in shape. Figs. 30 and 31 give a pretty good representation of

the form of the teeth. The anterior teeth are tri-cuspidate, the
middle cusp being the most prominent, as a result of which, the
front teeth appear high and narrow. In the antero-lateral teeth,
the middle cusp is proportionally less elevated than the others ;
further back, most notably in the reserve feeth (dents d’atfente) of
the medio-lateral rows, a principal cusp is no longer to be
recognised, the front pointed cusps being represented by a sharp
sinuous ridge, provided with an obscurely dentate upper contour.
This ridge is particularly well-developed in the upper jaw, while
in the lower it remains always sinuous and thin. The transverse
section of one of the large (elongated) teeth of the upper jaw
(which, as already mentioned, I was, from lack of material, unable
to make) wonld have a pyramidal form with one side slightly
convex, and the other concave, i.e., the outer surface of the
elongated (lateral) teeth is concave; the inner convex. The
complete jaws in the Australian Museum afford me an opportunity
of deseribing also the numerical characters of the teeth of H.
galeatus.

In the upper jaw, I have counted altogether 30 vertical rows
of teeth ; the number of teeth in the antero-median rows proved
to be 11 (of which, however, the 10th and 1lth were worn
down) ; the number of the lateral elongated teeth in the penulti-
mate vertical row was 9. In the lower jaw I found altogether
26 vertical rows ; in the middle rows I counted 15 teeth®; there
were 10%*#* in the vertical row, containing the largest teeth (the

third row, counting from behind.)

* The three posterior reserve-teeth of the middle row were displaced, so that possibly
- this number (15) may not be quite correct. 4

** In this jaw, I have also remarked the two following peculiaritics. The postero-
~ lateral rows are gtrical ; i.e., two teeth on the one side correspond to one on the
- other. If weex @ the teeth of these lateral rows, one after another, from without
-~ Inwards, the three first aluninaed teeth prove to be normal, with o straight luntgltudina.l

ridge ; om the fourth and fifth reserve teeth, we see a slight curving inwards of the ridge ;
~ on the sixth, the ridge is interrupted, and the base of the tooth is also somewhat incurved
A at the corresponding place. The places of the fnllc-w{n&mmrvu-tmt.h are ench cccupied by
tico smaller teeth, le we notice this divigion in the posterior rows, wo find, on the
~ other hand, in one of the antero-lateral rows, a coalescence of two tricuspidated teeth. I
will not omit in the con Iated © Eﬂnﬂgrnpjﬂn Sketch of the Dentition of Heterodontus,"”
wﬁ& to above, to give illustrations and a more thorough description of these pecu-

‘ (21]
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EXPLANATION OF THE PLATES.

REMAEES ON THE ILLUSTEATIONS.

Since a faithful figure, in addition to the considerable saving
of time (as well to the anthor as to the reader), which it is the
means of effecting, has the advantage over a lengthy description
of being demonstrable to the eye, and gives the reader a better
idea of the object. I have, as already observed (page 319), re-
garded the illustrations as of primary importance. In order to
obtain, as far as possible, correct ountlines, which is the most
important point, I have had recourse to photography, and to a
convenient, if somewhat primitive method. This consisted in
the preparation of ountlines of the object laid on paper ; the
natural-size sketches, thus obtained, were then reduced by the
orthodox method. To the figures prepared from photographs,
the respective scales* are annexed, in order to render possible a
rough estimate of the amount of reduction or enlargement, since
the method of preparing photographs to scale is yet unknown to
me.

Lerrerive Forrowep TaROUGHOUT ALL THE Fraures (WitH 1HE
Exceprion oF Prate 24).
a—Superior oral fold.
b—Inferior oral fold.
n—Kxternal orifice of the nasal groove.
n'—C Border of the internal fold of the nasal groove.

n"—Orifice of the nasal groove in the oral cavity.
sp—Spiracle.

PLATES 22 anp 23.
(HereropoNrus Prinuiei, BL)

Figs. 1, 2 (pl. 22) 5, 6, 7 (pl, 28) —Yﬂung H. Phillipi, 225
mm. in length drawn f‘rum a fresh specimen.
Fig. 1.—Posterior view of the same. The young animal

shewed the peculiar marking, somewhat different from that of
[25]
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