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I.—INTRODUCTION.

Fish remains form a very considerable portion of the fossil
fauna of the Australian Tertiary deposits, but hitherto they
appear to have been somewhat neglected. The previously
recorded species are principally to be found in lists and cata-
logues of fossils, but seldom more than as a mere identification.
Two of our species have, however, been well ficured and de-
scribed by the late Sir F. McCoy in the Prodromus of the
Palaeontology of Victoria, and one other species by the late
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Professor Ralph Tate in the Proceedings of the Royal Society
of New South Wales. The majority of the species identified
in this paper are new to Australia, though some have previously
been recorded from New Zealand deposits. In some cases we
feel assured that the earlier records are not always to be relied
upon in view of the large amount of material we have had at
our disposal.

The following have been previously recorded from the Aus-
tralian Tertiaries:—

Strophodus eocenicus = Asteracanthus eocaenicus.
Otodus desori = Oxyrhina desori.

Lamna elegans = Lamna crassidens.

Lamna contortidens = Odontaspis contortidens.
Lamna denticulata = Lamna compressa.
Oxyrhina trigonodon = Oxyrhina hastalis.

Oxyrhina hastalis.

Oxyrhina woodsii = Lamna apiculata.
Carcharodon angustidens = Carcharodon auriculatus.
Carcharodon megalodon.

In working out the material herein dealt with, we have fully
examined the collections in the National Museum and that made
by one of us (G. B. Pritchard), and we are also indebted to the
following gentlemen for the loan of specimens from their col-
lections : —Messrs. J. R. Dixon, T. S. Hall, J. F. Mulder, F.
Spry, and G. Sweet, to whom we desire to express our thanks.

The present paper contains references to eleven genera, repre-
senting twenty-five species of the Selachian group, and includes
three new species. The remainder of the fish fauna we hope
to deal with in another paper.

II.—_DESCRIPTION OF SPECIES.
Order SELACHIL.
Family Notidanidae.
Genus, Nolidanus, Cuvier.
Notidanus jenningsi, sp. nov. (PL XI., Figs. 1, 2).

Description.—Small portion of the lower jaw partially en-
veloped in a phosphatic nodule bearing two anterior medial
teeth and imperfect traces of others in the same parallel series.
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The teeth preserved apparently belong to the left side of the
lower jaw and represent two of the principal teeth. Each tooth
is characterised by a marked anterior fold situated at about
one-third the length of the tooth from the front; the anterior
tooth has a very strong and broad main cusp which bears very
fine serrations, the serrations of the basal part of the crown
being much coarser and not a graduated series, but irregular in
strength ; the anterior slope of the adjoining tooth is finely,
deeply and more recularly serrate; the posterior portion 1s
wanting.

Dimensions.—Length, 11.5 mm.; height from base of jaw,
7.5 mm. These measurements refer to the perfect tooth.

Locality and Horizon.—From nodule band at the base of the
cliffs Beaumaris, Port Phillip. Collected and presented by the
late Mr. W. B.Jennings (Nat. Mus. Coll.). From the good state
of preservation of our specimen it apparently belongs to the
Kalimnan Beds.

Observations.—The relationships of our species point in the
direction of N. serratissimus, Agassiz, from the English Eocene
of the Isle of Sheppey and Highgate ; but in the fineness of its
serrations it shows an approach to the Pliocene, N. gigas, on
the one hand, and to the recent Indian grey shark, N. indicus,
on the other.

This species we have named in honour of the late Mr. Jen-
nings, who did an immense amount of work on these beds,
though he appears to have received very little credit for his
labours.

Family Spinacidae
Genus Acanthias, Risso.

Acanthias geelongensis, sp. nov. (Pl. XI., Fig. 15).

Description.—Tooth with a somewhat slender and recurved
cusp; base prolonged anteriorly; with a posterior notch and
one or two crenulae on the posterior part of the base behind
the notch.

Dimensions.—Length at base of tooth, 6 mm. ; height, 5 mm.

Observations.—This species bears certain resemblances to
Acanthias orpiensis, Winkler sp. (27, PL I, Fig. 17, and 32, 2
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I., Figs. 1 and 2). It differs, however, in having a more slender
cusp and a lower and more elongate base.

Locality and Horizon.—Orphanage Hill, Geelong (T. S. Hall
Coll.)’—Balcombian.

Family Cestraciontidae.

Genus Cestracion, Cuvier.

Cestracion cainozoicus, sp. nov. (Pl XI., Figs. 5-8.
Pl. XII., Fig.:2).

Description.—Various lateral teeth showing variation com-
parable with that of the crushing teeth of the recent C.
philippi. In shape the specimens vary from almost semicircular
through subrhemboidal to elongate-oblong ; the latter form
usually showing a stronger incurvation of the outer lateral
edee. In the best preserved specimens the surface towards the
outer lateral edges shows the submedian ridge as a fine elevated
band from which proceed anastomosing ridges giving rise to
the pitted appearance at the extremities of the teeth. The ar-
rangement of the ridges running off the submedian ridge is
cenerally parallel and at right angles to it. As in common
with other Cestraciont teeth, the base of the outer concave
side is usually excavate, giving rise to an articulating ridge at
the junction of the crown with the root.

The surface of the crown is, generally speaking, strongly
convex, and is apparently much smoother than that of the
living species. An interesting point of agreement, however, 1s
shown in one specimen which has flaked off superficially from
the rest of the crown, a feature which may be readily tested in
the living species.

Dimensions.—Specimen (a) (semicircular form)—Length, 13
mm. ; breadth, 7 mm.; height, 5 mm.

Specimen (b) (subrhomboidal form)—Length, 18.5mm.; breadth,
11 mm.; height, 7 mm.

Specimen (c) (elongate oblong form)—Length, 18 mm. ; breadth,
7 mm.; height, 5 mm.

1 Since presented to the National Museum.
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Specimen (d)—Length, 26 mm.; breadth, 10 mm. ; height, 7 mm.

Locality and Horizon.—From the nodule band at the base
of the cliffs, Beaumaris, Port Phillip. National Museum Col-
lection, collected by the late Mr. W. Kershaw, and the late Mr.
W. B. Jennings ; also in the private collections of Messrs. Dixon
and G. B. Pritchard.

From the nodule band at the base of the upper beds Grange
Burn, near Hamilton, Western Victoria. Nat. Mus. Coll., pre-
sented by Messrs. F. Spry and A. A. Kelley, also Coll. G. B.
Pritchard.

The majority of the specimens hitherto obtained of this species
have been from the Kalimnan Beds, but as many show consider-
able erosion it is probable that they may have been derived from
the Balcombian. Curlewis; Beds, near Geelong (Nat. Mus. Col-
lection, presented by A. C. Curlewis); Murgheboluc (T. S. Hall
Coll.)—Balcombian.

Warranooke, 23 miles north of Stawell (Nat. Mus. Collection
from Mines Department, 3502).—Barwonian.

Observations.-—The genus itself has been previously recorded
from our Tertiaries by Tate (25, p. 246), and by Hall and
Pritchard (12, p. 304), but no described Australasian Tertiary
species has hitherto been known. For confirmatory evidence of
the generic affinities of our specimens thin slices of the teeth
have been microscopically examined, and they show the irregu-
lar habit of the pulp-canals and the characteristic outspread
canaliculi near the upper surface, a feature which we have also
seen in actual recent specimens, and which has also been well
illustrated by Owen in his Odontography (22).

The first European Tertiary record of Cestracion was made
by Winkler (27, p. 17) from the Bruxellian (Middle Eocene) of
Belgium, and subsequently by A. S. Woodward (32, pp. 6, 7, 13)
from the London Clay (Lower Eocene).

Genus Asteracanthus, Agassiz.
Asteracanthus eocaenicus, Tate, sp. (Pl XI., Figs. 3, 4.
Pl X001, Fig. 1)1

Strophodus eocenicus, Tate, 1894. Proc. Roy. Soc. N.S.W.,
P 1695aplad 3, £ 16
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Description.—-According to Professor Tate, this “ species is
somewhat comparable with S. magnus, Agassiz, but is narrower
with coarser reticulate rugosities and the inner margin is very
finely reticulate-punctate; the outline is subtrapezoidal, about
three times as long as wide, broader at one end, which is con-
vexedly truncate and narrower at the other, which is trun-
cated ; uniformly depressedly convex above.” This differs
from Cestracion, amongst other points, in having a distinet
articulating keel entirely round the tooth instead of on the
outer side, and in the absence of the narrow submedian band
on the upper surface. In the microscopical structure of the
teeth there is also definite evidence of the affinity of this form
with Asteracanthus, for in a vertical section the tubuli in the
dentine layer are arranged in close more or less parallel bundles
and quite distinctive from the structure seen in the teeth of
Cestracion.

Dimensions.—Small specimen—Length, 17 mm. ; breadth, 6.5
mm. ; height, 2.5 mm.

Medium specimen—DLength, 29 mm.; breadth, 11.5 mm.;
height, 8 mm.

Large specimen—DLength, 32.5 mm.; breadth, 11.5 mm.;
height, 8.5 mm.

Locality and Horizon.—Geological Survey, T.M. 2. Lime-
stone of the Moorabool Valley near Maude. Professor Tate’s
ficured specimen is recorded as from Cheltenham, Port Phillip,
1.e., Beaumaris. He also mentions its occurrence in “ Lower
Murravian,” and refers to a specimen in Mr. Sweet’s collection
from the limestones of the Moorabool River.!

Observations.—The teeth of Asteracanthus are decidedly
rarer in our Cainozoic Beds than Cestracion, but, judging from
Professor Tate’s remark, “fish-plates, which are not of uncom-
mon occurrence at Cheltenham,” he appears to have included
Cestracion as referable to Strophodus. Strophodus, however,
has been displaced in favour of Asteracanthus, and is now re-
garded as a synonym. The structure of the teeth of the above
species is very distinct from that of Cestracion, as will be seen
from the photograph, Pl. XIIL., Fig. 1.

This specimen has been since presented to the National Museum by Mr. Sweet.
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Family Carchariidae.

Genus Galeocerdo, Muller and Henle.

Galeocerdo davisi, noni. mut.

Notidanus marginalis, Davis, 1888. Trans. Roy. Dublin Soc.,
ser. 2, vol. iv., p. 34, pl. 6, f. 7 (non. £. B).

Galeocerdo sp., A. S. Woodward, 1889. Cat. Foss. Fishes,
Brit. Mus. Nat. Hist., pt. 1, p. 167.

Locality and Horizon.—Clays of the coastal sections near the
Gellibrand River (Pritchard Coll.), 3 miles west of the mouth
of the Gellibrand River (Geol. Surv. Vict.,, A W. 9, Nat. Mus.
Coll.).—Balcombian.

Grange Burn, near Hamilton (presented by A. A. Kelley,
Esq., Nat. Mus. Coll. ; also Pritchard Coll.). Beaumaris, Port
Phillip (Dixon Coll.; Pritchard Coll.; Nat. Mus. Coll., pre-
sented by the late Mr. W. B. Jennings).—Kalimnan; but as
mostly worn probably derived from the Balcombian.

Observations.—This species was first ficured and described
by Davis under the generic name of Notidanus, but, as was
subsequently pointed out by A. S. Woodward (30, p. 167), Davis
included a tooth of Galeocerdo with his Notidanus, and as the
specific name marginalis has been retained for Davis’ Notidanus
by A. S. Woodward, the Galeocerdo before us may be con-
veniently referred to as G. davisi.

This present form is somewhat intermediate between G.
latidens, Ag., and G. aduncus, Ag., the somewhat depressed
cusp reminding us of the former and the heavy base of the
latter species ; a good distinctive character of G. davisi seems
to be the marked regularity of the posterior slope. This form
was originally recorded by Davis from the Waipara and the
Oamaru Formations of New Zealand and regarded as equivalent
to Upper Cretaceous and Oligocene respectively.

Galeocerdo latidens, Agassiz.

Galeocerdo latidens, Agassiz, 1843. Poiss. Foss,, vol. iii., p.
231, pl. 26, figs. 22, 23.
Galeocerdo latidens, Ag., Woodward, 1889. Cat. Foss. Fishes,

Brit. Mus. Nat. Hist., pt. 1, p. 444.
18
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Locality and Horizon.—Grange Burn, near Hamilton (Prit-
chard Coll.). Kalimnan apparently derived from Balcombian.
Beaumaris, Port Phillip. (Nat. Mus. Coll.,, presented by the
late Mr. W. B. Jennings; also Pritchard Coll.).—Kalimnan,
apparently also derived from Balcombian.

Observations.—A comparatively rare form in our beds, the
commonest form being G. davisi, but it may be picked out by
its more depressed character and narrow elongated root. This
is a widely-distributed form occurring in various parts of Europe,
North America, and Egypt, in beds of Eocene Age.

Galeocerdo aduncus, Agassiz.

Galeocerdo aduncus, Agassiz, 1843. Poiss. Foss., vol. iii., p.
231, pl. 26, figs. 24-28.

Galeocerdo aduncus, Ag., Woodward, 1889. Cat. Foss. Fishes,
Brit. Mus. Nat. Hist., pt. 1, p. 444.

Locality and Horizon —Beaumaris, Port Phillip (Dixon Coll.,
Nat. Mus. Coll., presented by the late Mr. W. B. Jennings).
Kalimnan—one specimen in a good state of preservation, the
other example in a worn condition.

Observations.—This species is also rare in our beds, but may
be distinguished by its coarser serrations at the base of the
cusp on the posterior side and the more erect and robust cusp.
This has a wide geological range, being found in the Eocene,
Miocene and Pliocene of Europe and North America.

Genus Carcharias, Cuvier.

Sub-genus, Prionodon, Muller and Henle.

Carcharias (Prionodon) acutus, Agassiz.

Carcharias acutus, Agassiz, 1843. Poiss. Foss.,, vol. iii., p.
242, pl. 36, . 8, 9.

Locality and Horizon.—Waurn Ponds, near Geelong (Nat.
Mus. Coll., purchased from Mr. J. F. Bailey).—Jan Jukian.

Observations.—The elongate and acute cusp with its lateral
serrations places this form without much doubt under the above
species, but unfortunately it is at present only represented by
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one well-preserved specimen with part of the base wanting.
This species was originally described from the Marly Chalk of
Westphalia, and is Upper Cretaceous.

Genus, Sphyrna, Ratinesque.
Sphyrna prisca, Agassiz. (Pl. XI., Fig. 9).

Sphyrna prisca, Agassiz, 1843. Poiss. Foss., vol. iii., p. 234,
pl. 26a, figs. 35-50.

Sphyrna prisca, Ag., A. S. Woodward, 1889. Cat. Foss. Fishes
Brit. Mus., Nat. Hist., pt. 1, p. 453.

Locality and Horizon.—Orphanage Hill, Fyansford, Geelong
(T. S. Hall Coll.)’—Balcombian,

Observations.—Although it is held that the separate teeth
of Sphyrna and Carcharias are practically indistinguishable
from one another, we have found it impossible to place our
specimen under any other genus, as it agrees very closely with
f. 50 of Agassiz’s S. prisca. The measurement of our specimen
from the top of the base to the apex is 5.5 mm. §S. prisca is an
Focene and Miocene form, and is found in Europe and North
America.

Family Zamnidae.
Genus Odontaspis, Agassiz.

Odontaspis contortidens, Agassiz.

Lamna (Odontaspis) contortidens, Agassiz, 1843. Poiss. Foss.,
vol. iii., p. 294,, pl. 37a, figs. 17-23.

Odontaspis contortidens, Ag., A. S. Woodward, 1889. Cat.
Foss. Fishes, Brit. Mus. Nat. Hist., pt. 1, p. 366.

Locality and Horizon.—Lower Aldinga Beds (Pritchard Coll.) ;
Spring Creek, or Bird Rock Bluff, near Geelong, lowest zone
(Pritchard Coll.) ; Waurn Ponds, near Geelong (Nat. Mus. Coll.,
purchased from J. F. Bailey, also Pritchard Coll.); Coast Sec-
tion, Castle Cove, near Aire River (Pritchard Coll.)—Jan
Jukian.

Lower Beds at Muddy Creek (Pritchard Coll.); Moorabool
Valley [Batesford?] F. Spry Coll.); Fyansford, near Geelong
(J. F. Mulder)—Balcombian.

1 Since presented to the National Museum. 18a
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Belmont, near Geelong (J. F. Mulder).—Barwonian.

Grange Burn, Upper Beds (Nat. Mus. Coll., purchased from
R. Lindsay ; also presented by G. Robinson; also Spry Coll,,
and Pritchard Coll); Beaumaris, Port Phillip (Dixon Coll;
Pritchard Coll. ; Nat. Mus. Coll., purchased from J. F. Bailey).
—Kalimnan—all more or less worn, and therefore probably de-
rived from Balcombian.

Observations.-—This species was first recorded by the late Sir
F. McCoy from “the Miocene of Victoria ” in 1866 (15, p. 16).
Authentic specimens of O. contortidens from the Lower Ter-
tiary beds of Europe have assisted us towards this identification.
The variations exhibited in the above series seem to be easily
accounted for by the different positions which they occupied in
the jaw. The species occurs in Europe and North America in
strata of Eocene to Pliocene ages.

Odontaspis incurva, Davis, sp.
Lamna incurva, Davis, 1888. Trans. Roy. Dublin. Soc., ser.
iyl av..op. L Caple ST D=5
Odontaspis incurva, Davis, sp., A. S. Woodward, 1889. Cat.
Foss. Fishes, Brit. Mus. Nat. Hist., pt. 1, p. 372.
Loeality and Horizon—Waurn Ponds (purchased J. F. Bailey,
Nat. Mus. Coll,, also Pritchard Coll.)—Jan Jukian.
Warranooke, 23 miles N. of Stawell (Nat. Mus. Coll. from
Mines Dept., 3502).
Grange Burn, Upper Beds (Pritchard Coll.). Beaumaris,
Port Phillip (Nat. Mus. Coll., purchased from J. F. Bailey,
Pritchard Coll.).—Kalimnan.
Observations.—This species may be distinguished from the
foregoing O. contortidens, Ag., by its more robust crown, convex
outer face, depressed and smooth inner surface, the former

2

Barwonian.

being of a more slender type with a convex and striated inner
surface. This species was originally described from the
Waipara and Oamaru formations, New Zealand, Upper Cre-
taceous and Oligocene respectively.

Odontaspis cuspidata, Agassiz, sp.

Lamna cuspidata, Agassiz, 1843. Poiss. Foss., vol. iil., p.
290, pl. 37a, figs. 43-50.
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Odontaspis cuspidata, Ag., sp., A. S. Woodward, 1889. Cat.
Foss Fishes, Brit. Mus. Nat. Hist., pt. 1, p. 368.

Lamna marginalis, Davis, 1888. Trans Roy., Dublin Soc.,
ser. 2, vol. iv., p. 19, pl. 3, £. 8-10.

Locality and Horizon.—Clays of Cape Otway (Pritchard Coll.).
Jan Jukian.

Black Beds east of Gellibrand River, A.W. 7, Geo. Surv., Vic.
(Nat. Mus. Coll.)

Beaumaris, Port Phillip. (Nat. Mus. Coll., purchased from
J. F. Bailey, also Dixon Coll.) Grange Burn (Pritchard Coll.).
—Kalimnan (! derived).

Balcombian.

Observations.—The teeth of this species are generally of an
oblique habit, and probably include the forms figured by
Agassiz under the names of hopei, dubia, and ferox. This
species has been found in Europe and North America, and oc-
curs in Kocene and Miocene formations. Also from the
Waipara and Oamaru formations, New Zealand, Upper Cre-
taceous and Oligocene, under the name of L. marginalis, Davis.

Odontaspis attenuata, Davis, sp. (Pl XI., Figs. 10, 11).

Lamna attenuata, Davis, 1888. Trans. Roy. Dublin Soc., ser.
Zovoliv pi 19, pli3, F 1la-c.

Locality and Horizon.—Lower beds of the Aldinga series,
South Australia (Pritchard Coll.). Waurn Ponds (Nat. Mus.
Coll., purchased from J. F. Bailey).—Jan Jukian.

Belmont (J. F. Mulder Coll.). Barwonian.

Beaumaris, Port Phillip (Nat. Mus. Coll.,, purchased from J.
F. Bailey).—Kalimnan.

Observations.—The original specimens were described from
teeth wanting the base. One of our specimens is fortunately

well preserved, and shows that the root is strong and bifid with
a well-marked median canal at the base of the crown. As the
majority of the specimens show merely the crown, there appears
to be a definite plane of weakness between the crown and the
root. This specie somewhat resembles O. contortidens, Ag., in
having a striated inner coronal face, but these striations in the
latter are fewer and more or less parallel, whilst in the former
they are closer together, and have a tendency to coalesce.
Another distinguishing feature is the very slender habit of O.
attentuata, Ag.
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Hitherto known only from the Oamaru formation, New Zea-
land—Oligocene.

Genus ZLamna, Cuvier.

Lamna crassidens, Agassiz

Lamna crassidens, Agassiz, 1843. Poiss. Foss., vol. iii.,, p.
292, pl. 35, figs. 8-21.

Odontaspis (?) crassidens, Ag. sp.,, A. S. Woodward, 1889.
Cat. Foss. Fishes, Brit. Mus. Nat. Hist.,pt. i., p. 373.

Locality and Horizon.—Bird Rock Bluff, Spring Creek, near
Geelong (Pritchard Coll.) ; Waurn Ponds (J. F. Mulder Coll.).—
Jan Jukian.

Balcombe’s Bay (Nat. Mus. Coll., collected by W. Kershaw ;
also Pritchard Coll.) ; Muddy Creek (Nat. Mus. Coll.)—Balcom-
bian.

Observations.—This species is recorded from the Eocene of
Europe and North America and the Miocene of (Germany.

Lamna apiculata, Agassiz, sp.

Otodus apiculatus, Agassiz, 1843. Poiss. Foss., vol. iii., p.
275, pl. 32, figs. 32-35.

Oxyrrhinus woodsii, McCoy, MS., T. Woods, 1862. Geo.
Obs. S.A., p. 80, 2 figures.

Oxyrhina enysii, Davis, 1888. Trans. R. Dubl. Soc., ser. 2,
vol..iv., p: 28, pl. v fions-liTa-c, (18,1 193:20.

Oxyrhina subvexa, Davis, 1888, ibid., p. 31, pl. vi., figs. 4a-c.

Locality and Horizon.—Waurn Ponds, near Geelong (Nat.
Mus. Coll., purchased from J. F. Bailey); Pritchard Coll.;
Mulder Coll.—Jan Jukian.

Lower Beds of Muddy Creek (Pritchard Coll.); Balcombe’s
Bay. (Pritchard Coll.) ; Gellibrand coast section (Pritchard
Coll.)—Balcombian. 9 miles west of Casterton (Nat. Mus. Coll.,
from Mines Department, No. 3493).—Barwonian.

Grange Burn (Spry Coll.).—Beaumaris (Dixon Coll.).—Kalim-
nan, all worn and probably derived from the Balcombian.

Observations.—This species usually shows a backward curva-
ture, and in the series before us the posterior teeth show a
much stronger lateral curvature. Perfect specimens showing the
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lateral denticles well-preserved are comparatively rare ; the most
usual condition in which they are found exhibits merely the
smooth portion of the crown. This would account for Davis
placing his specimens in the genus Oxyrhina. Agassiz records
this species from the Tertiary of Véteuil (or Verteuil), Charente,
France.

The New Zealand representatives are from the Waipara and
Oamaru formations—i.e., Upper Cretaceous and Oligocene re-
spectively.

Lamna compressa, Agassiz.

Lamna compressa, Agassiz, 1843. Poiss. Foss., vol. iii., p-
290, pl. xxxvii., a. figs. 35-42.

Lamna macrota, Ag. (vel compressa), A. S. Woodward, 1889.
Cat. Foss. Fishes, Brit. Mus. Nat. Hist., pt. 1, p. 402.

Lamna marginalis, Davis, 1888. Trans. Roy. Dublin Soc.,
ger. 2, vol. iv.,, p. 19, pl. 3, figs. 8-10.

Locality and Horizon.—Table Cape (Nat. Mus. Coll., pre-
sented by the Rev. Mr. Legge).—Jan Jukian.

Warranooke, 23 miles north of Stawell (Nat. Mus. Coll., from
Mines Dept., 3502).—Barwonian.

Grange Burn (Nat. Mus. Coll., purchased from R. Lindsay).
Beaumaris, Port Phillip (Pritchard Coll.).—Kalimnan (worn
specimens only).

Observations—The European specimens referable to Lamna
compressa are said to show a range of form embracing the type
of L. macrota, by which name the species has been more re-
cently defined. As we have not hitherto found any teeth of
the macrota series from any of our beds, but only those of the
compressa type, we think it better for the present to retain the
latter name for our representatives.

Generally distributed through Europe in the Eocene and
Miocene, and in the Eocene of North America.

Waipara and Oamaru formations of New Zealand Upper
Cretaceous and Oligocene respectively.

Lamna bronni, Agassiz.

Lamna (Odontaspis) bronni, Agassiz, 1843, Poiss. Foss., vol.
ii., p. 297, pl. 37a, figs. 8-10.
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Odontaspis bronni, Ag., A. S. Woodward, 1889. Cat. Foss.
Fishes, Brit. Mus. Nat. Hist., pt. 1., p. 360.

Locality and Horizon.—Waurn Ponds, near Geelong (Pritchard
Coll.).—Jan Jukian.

Observations.—Our specimen agrees exactly with Agassiz’s

original ficure of this species, and, failing a complete series, we
are unable to refer this to any other species.

The European representatives are only found in the Upper
Cretaceous of Holland and Belgium (Maastricht, Ciply, and
Hainaut).

Genus, Oxyr/una, Agassiz.
Oxyrhina hastalis, Agassiz. (Pl 1., Figs. 12-14).

Oxyrhina hastalis, Agassiz, 1843. Poiss. Foss., vol. iii., p.
277, pl. 34, figs. 3-13, 15-17.

Oxyrhina xiphodon, Agassiz, 1843. Ibid., p. 278, pl. 33,
figs. 11-17.

Oxyrhina trigonodon, Agassiz, 1843. Ibid., p. 279, pl. 37, figs.
17-18.

Oxyrhina plicatilis, Agassiz, 1843. Ibid., p. 279, pl. 37, figs.
14-15.

Oxyhrina acuminata, Davis, 1888. Trans. R. Dublin Soc.,
ger. 2, vol. iv., p. 29, pl. v., figs. 21a-c.

Oxyrhina hastalis, Ag., A. S. Woodward, 1889. Cat. Foss.
Fishes, Brit. Mus. Nat. Hist., pt. 1., p. 385.

Locality and Horizon.—Lower Beds of Muddy Creek, Western
Victoria (Pritchard Coll.); Leigh River at Shelford (Nat. Mus.
Coll.); Mitchell River, near Bairnsdale (Nat. Mus. Coll., pre-
sented by A. W. Howitt) ; Balcombe’s Bay (Pritchard Coll.).—
Balcombian.

Beaumaris, Port Phillip (Nat. Mus. Coll,, collected by W.
Kershaw, presented by C. D. Aplin, J. F. Bailey, and C. French,
jr.; also Dixon Coll. and Pritchard Coll.).

Grange Burn (Nat. Mus. Coll., purchased from R. Lindsay,
and presented by G. Robinson; also Spry Coll. and Pritchard
Coll.).

Observations.—This is the commonest of our Australian
sharks’ teeth, and as a consequence we are enabled to obtain a
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good idea of the variation in the teeth from different parts of
the jaw. In common with previous authors we have included
several of Agassiz’s species which were evidently given to desig-
nate teeth from different parts of the same jaw; the more erect
and typical hastalis representing the large anterior teeth,
xiphodon those of an intermediate position, plicatilis those of
a lateral position, and smaller oblique forms representing the
postero-laterals.

In America this species is Eocene, whilst in Europe it is
generally Miocene, but extends also into the Pliocene, some of
which are evidently derived from older beds.

This species was recorded for Victoria by the late Sir F.
McCoy under the name of O. trigonodon in 1866 (15, p. 17).

Oxyrhina desori, Agassiz.

Oxyrhina desorii, Agassiz, 1843. Poiss. Foss., vol. iii., p. 202,
pl. 37, figs. 8-13.

Oxyrhina leptodon, Agassiz, 1843. Ibid., p. 282, plL 37, fies.
3-5.

Oxyrhina erandis, Davis, 1888, Trans. Roy. Dublin Soc., ser,
Zovol iv., p. 30, pl. 5, figs. 1b; 16.

Oxyrhina desorii, Ag., A. S. Woodward, 1889. Cat. Foss.
Fishes, Brit. Mus. Nat. Hist., pt. i., p. 382.

Oxyrhina desorii, Ag., L. Seguenza, 1900. Boll. Soec. Geol.
Ital., p. 482, pl. 5, figs. 1-12.

Locality and Horizon.—Waurn Ponds, near Geelong (Nat.
Mus. Coll., purchased from J. F. Bailey, and from Mines De-
partment [4766]; also J. F. Mulder Coll. and Pritchard Coll.).—
Jan Jukian.

Birregurra (J. F. Mulder Coll.).—Barwonian.

Beaumaris, Port Phillip (Dixon Coll.; Pritchard Coll);
Grange Burn (Spry Coll.).—Kalimnan.

Observations.—The figures given by Davis represent the
strong anterior teeth, and we also have the more slender and
more oblique laterals.

This species is Upper Eocene in North America, and Upper
Eocene, Miocene, and Pliocene in Europe. In New Zealand it
occurs in the Waipara and Oamaru formations, Upper Cretaceous
and Oligocene respectively.
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Oxyrhina retroflexa, Agassiz.

Oxyrhina retroflexa, Agassiz, 1843. DPoiss, Foss., vol. iii
pe28l, pl. 33, £°10.

Oxyrhina crassa, Agassiz, 1843. Poiss. Foss., vol. iii., p.
283, pl. 37, fig. /16

Oxyrhina vonhaastii, Davis, 1888. Trans. Roy. Dublin Soc.,
ser. 2, vol. iv., p. 26, pl. 4, figs. 1-3.

Oxyrhina crassa, Agassiz.,, A. S. Woodward, 1889. Cat. Foss.
Fishes, Brit. Mus. Nat. Hist., pt. 1., p. 389.

Locality and Horizon.—Three miles west of mouth of Gelli-
brand River (Geol. Surv. Vie., AW, 9, Nat. Mus. Coll.).—Bal-
combian. Nine miles west of Casterton (Mines Department
3493 Nat. Mus. Coll.).—Barwonian.

Beaumaris, Port Phillip (Nat. Mus. Coll., purchased from J.
F. Bailey, collected by W. Kershaw, presented by C. D. Aplin ;
also Pritchard Coll.). Grange Burn (Nat. Mus. Coll.,, pre-
sented by G. Robinson and A. A. Kelley, and purchased from
R. Lindsay; also Spry Coll. and Pritchard Coll.).—Kalimnan.

Observations.—The series before us shows more perfect

5

oradation than those figured by Davis as O. vonhaastii; the
anterior teeth are fairly well represented by Agassiz’s ficure of
O. erassa, whilst the short recurved form is undoubtedly his
O. retroflexa. The relative abundance and variation in this
form affords us a parallel example in dentition with O. has-
talis. O. retroflexa has been included in the synonymy of O.
hastalis by A. S. Woodward in his British Museum Catalogue,
but, as our series is larce and representative, we have been
compelled to recard it as a distinet type.

This species in Europe is recorded from the Eocene, Miocene
and Pliocene, and from the Kocene of North America.

The New Zealand specimens are from the Oamaru formation,
Oligocene.

Oxyrhina eocaena, A. S. Woodward. sp.

Carcharias (Scoliodon) eocaenus, A. S. Woodward, 1889. Cat.
Foss. Fishes, Brit. Mus. Nat. Hist,, pt. i, p. 436.

Oxyrhina eocaena, A. S. Woodward, 1899. Proec. Geol
Assoc., vol. xvi., p. 11, pl. i., figs. 25,-26.
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Locality and Horizon.-—Beaumaris, Port Phillip (Dixon Coll. ;
Pritchard Coll.). Grange Burn (Nat. Mus. Coll, presented by
A. A. Kelley, and purchased from R. Lindsay; also Pritchard
Coll.).

Observations.—We have examined a fair number of specimens,
which agree closely with the diagnosis and figures given by A.
S. Woodward, but some of our examples are about twice the
heicht of the type specimens. The original specimens came
from the London clay, Highgate.

Oxyrhina minuta, Agassiz.

Oxyrhina minuta, Agassiz, 1843. Poiss. Foss., vol. iii., p.
285, pl. 36, figs. 39-47.

Oxyrhina fasticiata, Davis, 1888. Trans. Roy. Dublin Soc.,
ser. 2, vol. iv.,, p. 30, pl. 6, figs, 1-3.

Locality and Horizon—Waurn Ponds, near Geelong (J. F.
Mulder Coll. ; Pritchard Coll.).-—Jan Jukian.

East of Gellibrand River (Geo.Surv. Vie. A.W., 7, Nat. Mus.
Coll.). Lower Beds of Muddy Creek (Pritchard Coll.).—Bal-
combian.

Belmont (J. F. Mulder Coll.).—Barwonian.

Grange Burn (Spry Coll.; Pritchard Coll.).—Kalimnan.

Observations.—To this species we have referred numerous
slender minute teeth which do not appear to belong to any
other series, and are exactly comparable with the ficures of both
the above-mentioned forms. O. minuta has been recorded from
the Lower Miocene of Osnabruck, Prussia, and Piedmont,
Naples, and Sicily. It occurs in N. Zealand in the Oamaru for-
mation (Oligocene).

Genus Carcharodon, Miller and Henle.
Carcharodon auriculatus, Blainville, sp.

Squalus auriculatus, de Blainville, 1818. Nouv. Dict. d’Hist.
Nat., vol. xxvii., p. 384.

Carcharodon auriculatus, Agassiz, 1843. Poiss. Foss., vol.iii.,
p. 254, pl. 28, figs. 17-19.

Carcharodon angustidens, Agassiz, 1843. Ibid., p. 255, pl
28, figs. 20-25, and pl. 30, f. 3.
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Carcharodon angustidens, Agassiz, McCoy, 1875. Prod. Pal
Ve Mdee! 31!l p- 8, pletll, 452 ¢3!

Carcharodon angustidens, Agassiz, Davis, 188R. Trans. Roy.
Dublin Soc., ser. 2, vol. iv., p. 9, pl. i., figs. 4-6, and pl. 6, f. 22,

Carcharodon auriculatus, Blainville sp., A. S. Woodward,
1889. Cat. Foss. Fishes, Brit. Mus. Nat. Hist., part i., p. 411.

Locality and Horizon.—Waurn Ponds (Nat. Mus. Coll., pur-
chased J. F. Bailey; Pritchard Coll.). Table Cape (Nat. Mus.
Atkinson Coll.). Spring Creek or Bird Rock Bluff, near Gee-
long. (Nat. Mus. Coll,, presented by A. E. Butler). West of
Rocky Point, Spring Creek section (Hall Coll.).—Jan Jukian.

Nine miles W. of Casterton (Nat. Mus. Coll. from Mines
Department, 3493). Casterton (Nat. Mus. Coll., presented by
Miss Wilson).

Grange Burn (Spry Coll.).—Kalimnan, probably derived from

Barwonian.

Balcombian.

Observations.—Specimens in our collection show the same
rance of variation as has already been indicated by the forms
ficured as Carcharodon auriculatus, angustidens, heterodon,
toliapicus, ete.

This species appears essentially to belong to the Barwonian
series, as our knowledge of its existence in the Kalimnan is
restricted to one worn specimen.

Middle and Upper Eocene of Europe and North America,
and from the Miocene and Pliocene of Europe. This species is
also recorded from the Oamaru formation (Oligocene) of New
Zealand.

Carcharodon megalodon, Agassiz.

Carcharodon megalodon, Agassiz, 1843. Poiss. Foss.,, vol.
iii., p- 247, pl. 19.

Carcharodon megalodon, Agassiz, McCoy, 1875. Prod. Pal.
Yie., decide s pro EpliineNE A and e

Carcharodon megalodon, Agassiz, Davis, 1888. Trans. Roy.
Dublin Soec., ser. 2, vol. iv., p. 12, pl. 2, figs. 1-3.

Carcharodon megalodon, Agassiz, A.S. Woodward, 1889. Cat.
Foss. Fishes, Brit. Mus. Nat. Hist., pt. 1., p. 415.

Locality and Horizon—Waurn Ponds (Pritchard Coll.);
Spring Creek or Bird Rock Bluff (Nat. Mus. Coll. Geo. Surv.
Vie:).

Jan. Jukian,
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Grange Burn Lower limestones (Pritchard Coll.); ?Muddy
Creek (Nat. Mus. Coll.); Muddy Creek (Sweet Coll.); Clays ot
Native Hut Creek, near Inverleigh (Pritchard Coll.).— Balcom-
bian.

Grange Burn, near Hamilton (Nat. Mus. Coll., purchased R.
Lindsay, much worn); Beaumaris, Port Phillip, conglomerate
bed, probably derived (Pritchard Coll.).—Kalimnan.

Observations.—The specimen of this species ficured by McCoy
is about the smallest of the specimens known from the Aus-
tralian Tertiary beds, but it is in a very good state of preser-
vation. It may be interesting to note the measurements of a
few of the largest specimens. From Muddy Creek, height 11
cm., breadth 10 em.; from Grange Burn, height 12 cm. nearly,
breadth 11 cm.; from Native Hut Creep, height 12 cm.,
breadth 10.5 ecm. (approximate, owing to fracture).

Eocene of North America; Miocene and Pliocene of Europe ;
Miocene of Burma; Tertiary of Java; Oamaru formation
(Oligocene) New Zealand.

There is also a record in the British Museum Catalogue of
a plaster cast of a large tooth from the * Upper Tertiary,”
Lake Bonny, South Australia, which was presented to the
Museum by Sir Samuel Davenport (op. cit., p. 420.).

Carcharodon robustus, Davis.

Carcharodon robustus, Davis, 1888. Trans. Roy. Dublin
See ser. 2; vol. iv., p. 13..pl. 1,8 7.

Locality and Horizon.—Waurn Ponds (Pritchard Coll.).—
Jan. Jukian. Lower Beds of Muddy Creek below Mason’s
(Pritchard Coll.).—Balcombian.

Observations.—This species has been included in the
synonymy of C. megalodon (30. p. 417) by A. S. Woodward, but
the forms in our collection are so distinct a type of tooth that
it necessitates the retention of Davis’ species as distinet from
C. megalodon. Davis records his species from the Oamara
formation (Oligocene), New Zealand.



T T T e P T T s - - ? :
: 7 UOpo.Ieya1e))
e R e e e e e TS TR U - -
< 7 - euIqafx()
3 | :
: T T o T e e T e T PSS S Y IR TR 0T™ - = - = »
Vr _ B ::_ﬁ_ﬂH
= =t SR sIdSEuonE)
|
—~ |
= T A T e e e e B ] 0202 T T IS - - - ? <
= vuadydg
< _
n.m_ T e P B e e S T T B - sRLRydaR)
Py
E T T e T T B N e S S e - - - OPa9203[EY)
=
@ SO Y e e = - SOYjuBIBILNGSY
= _ J ; '
e T e s e e R S - e - U0Ioed]}s9))
;J”,rt 7 g
& R Y e Ty e O L B D0 A W I, O o T T e e [ e N = = - 1 3 \
S _ m.mﬁ__.aﬁ.rua.ﬂ
oI
e ——

= - = msz,m_._u..s..uz

"Juev9y UIIOI[ "OUS00T A "OUa031[O) DUIDOH ‘Snogvjeln | orsseanf ‘FNUIK)

'NMONM OJMEHLIH SV SYIVHS NVITVHISOY 40 VHENGY) d0 TNI], NI @ONVY— T[]

286 Proceedine



287

Fossil Fish Remains.

uRInf e | - UOWWO)) | - 9A0)) I[ISE)) ‘SPUOJ UWINEB A\
#@PHO Sundg ‘edurpiy Iemory
URIqUIOd[Rg | - [RUOISEID() | - E - hmﬂﬁ A [00q
ﬁ .fooz ﬁu.ﬁommaﬁhh yoar) Appuy
uviuomIeg | - - oxey | - - - juourpag
ueuuwIey | - [ruomswoo() | - - wing oSuerr) ‘saewmedg | - - - zIssedy ‘suapryrojuod sidsejuopo ‘0
uBIQUOdTRg | - - axey | - g - Suopeay) ‘projsuekqg | - - - - - zssedy ‘eosud eualydg g
uBnL wep | - - oary | - - - -  spuog wnepy | - - zIsseSY ‘sujnoe (UOPOUOLIJ) SELIBYOIR)) 'Q
uvuwiey | - - axey | - - - - - surewmedyq | - - - - zissedy ‘Snounpe opIedos[er) -
(wrom)
uvuwey | - - amy | - - sueumedq ‘uang edueay) | - - - - zEsedy ‘SUSPIJE] OPIS00d[BY) °Q
uequodreqg | - - oaey | - - SUOI}09Y J880)) PUBI|I[[EL)
(wrom) _
upum@I(ey | - UOmMWo) | - - wmg oduely) ‘suvumesyg | - - - - N WOU ‘ISTABP OpIadoa[By) ‘Q
upruomMIey | - - axey | - OpnR 'Y'S ‘I9ATY Aeranpy
uBuwiIey | - - oxey | - - - - - saBmmwdyg | - - - 'ds ‘9je[], ‘SnOIULLI0D SNYIUBILISISY
UBIUOMIRE | - - oxeyg | - - - - AYOOURLIE A\
ugrquooey | - - oxey | - - on[oYOYSINY ‘STMI[IN)
(waom) _
uenwey | - uwowmo) | - - uIng o3uuly) ‘sureuwmesyg | - - - ‘aou *ds ‘SNOTOZOUTED UOTIBIFSI))
ugrquIooreyq | - - aaey | - - - - - paoysuelyqg | - - - ‘aou “ds ‘stsuaSuoread serqjuEoy
uBuuIey | - - axey _ - - - - - suRwnedy | - - - - -aou “ds “‘isSuruusl snueprjoN

SMAVHS NVITVALSNY d0 SHIDHAS AMVILHA], 40 NOILAFIYISI(] 40 ATV — AT



R88  Proceedings of the Royal Society of Victoria.

uwlquodreyg | - 1255639 oA [[PYONN .bmm §,9( 0D
il ‘PEOJIOTE S HeaI) AR POY
uRumWRy | - juvpunqy - suemmeag ‘wang eduvar) | - - - - zissedy siwIsvq vuIqadxQ ‘g1
uriyupf uep | - - oawy | - - - - spuog wmep | - - = - - zIssvdy ‘luuoaq vuwwe ‘A1
uvpnp wep | - - owmy | - - B - 'sr, ‘odw)) a[qe],
urmomIeyg | - - aawy | - - - - - 9 OOUBLIV A\
uruwiey | - - oaey | - - suwmnmwey ‘uang oduvir) | - - - z1ssr3y ‘vssoaduiod wuursy gy
uepne uep | - wowmo)) | - - - - Spuog WInw®pz
UBIQUIOD[RY | - [RUOISBI() - - doAry pueIqIep
c?:: I }.:r_::..?m ‘Noaan Appnp
uviuomavyg | - - aIey - U03I038E))
uRuumIpRy | - [RUOISBIOD() | - - surmmedq ‘uang oduvax) | - - - - ds “zissedy ‘eyemorde wuwwy ey
URL N UBp | - [RUOISBID() | - spuog uwmepy ‘yoea) Jutadg
uvlquod[eyg | - [Ruols®IN( | - Avg saquooreq ‘Yeea) Lppuw | - - - = ZISSRGY ‘SUOPISSRID VUWBT “FT
urynp uep | - - 9Iey | - spuog winepy “IUIp[y Iomorp
urruomaeyg | - - aawy | - - - - - JuouIag
uvuwIry | - - oxey | - - - - - suewmedgy | - . - ds ‘srar(q ‘vjenueyje sidsvjuopQ I
urIyn uwep | - - axy | - - - - - £vmq ade)
UBIGUIOd[BY | - - eamy | - - : - I0ATY] pPUBI(I[[OL)
uBumiey | - - exey | - - suemnesy ‘wing eduwvir) | - - - ds ‘ziesedy “epeprdsno sidseyuopo ‘g1
urynf uBp | - [BUOISBD(O | - - = - SpUOJ WINEAN
uviuomaryg | - - aawy | - - - - Y OOUBIIE A
(wrom)
uvumiRy | - (BuUoiswod() | - - surmmesqg ‘umg aduvay) | - - - - ds ‘star(q “@aanour stdswjuop( ‘11
podvidgas | oavoN BRI Rl
(ponuyuo) ) ‘SHAVHS NVITVHISAY d0 SHIDEIS AUVIIHA], 40 NOILAGINISI(] 40 @IdV],



289

Remains.

Fossil Fish

uerynp uep | - - oxwy | - - - BpUOJ WIN® A\
uerquiooteg | - - oy | - - Yeex) Appnpy
uerynpe uBp | - -omy | = MQEO Sundg ‘spuog wne g
uerquodreyg | - - oy | - - - S9U0)8
=W JI9MOT uIng aduriy
Y99Iy Jn PARN ‘Yeaa) Appny
weuwiey | - - ey | - - SLIBWINBAY ‘UIng asuvIy)
uvynp ug( |- [(BUOISBID(Q | - - - sy, ‘ede) a1g®],
Yooa) Suwdg ‘spuog uwme Ay
URTUOMIBY | - [RUOISEID() | - - - - - U0}I9IS®))
uguwey | - - eawy | - - - - wing] esueax)
URLyU[ U | - [BUOISBOD() | - - - spuog uInep\
UBIQUIODTRY | - [RUOISEID() ..Eﬁo ﬁ%:ﬁ. ‘TOATY PUBIQI[[OL)
urruomMaIvg | - - aaey - - juowdg
urumIRy | - uwowwo) | - - - - umg asurLL)
uBumI Ry | - - eoamy | - - SBUINESY ‘UINg SSURIL)
urvrquIooedq | - - oxey | - - - - IDATY] pURIQI[[2Y)
uvIuomaryg | - - oxey | - - - - - U0}I9)8B))
ueuwRy | - uowuwo)) | - - sLRmNBAY ‘uang a8uray)
urRpUQ URL | - WoWuo)) | - - - - SpuoJ WIn®BAA
uBtHOMIBYg | - - aaey | - - - - - rIInIaxarg
URUMIRY | - [RUOIERDI() | - - suRuMBag ‘wang a5 uriy)
UOZL * i1
{owdvanvag | eneed | P00
(ponunjuoy) ) -SHEAVHE NVITVHISOY 40 SAI0HdS AMVILHAH

- SIAB(] ‘SNjsngod UopoIsyoIs))

ZISSRS Y ‘UOPO[RSIW WOPOIRYITR])

‘ds ‘OrAuIR[g ‘SNJBMOLINE UOPOIBYOIIR))

- ZISSRSY ‘Bnurm BUNILx()
“ds ‘paempoo A\ ‘BUABI0D BUIYILX()

- ZI58BGY ‘BX0[J0I}al RUIYILX()

G - ZISSRSY ‘LI10SOp BUIYIAX()

‘spoafqng

Ve

R4

6%
‘18

08

61

d0

NOILLOYIYLSI(] 40 WTdV T,

19



Proceedings of the Royal Society of Vietoria.

290

audv0511()
AUANOI[J 0} SUAIOH]

AUAVOI[J 03 9UI0N S[PPIA
AUAIOT [ 19MOT

QUAIO] JOMOT]
SUDIOILT 0} |su«207
QUAOI[J 03 vudoor Joddn
AUIOI[J 0} QUIDOH

snoaoeaa)) teddn
AUAOIY 03 snoavejax)) taddn

AnAA0SI[() 03 snoaoejaa)) zaddn
.\.w:mw.:;..m“—._ﬁ Mv:,,_.“ 3:&93@
AUIDOSI[()

AUOVOL Y 03 snosorjaa)) saddp

BUVIOSI[() pur snoaoejar)) reddn
ﬂ_ﬁ..w..uQ:ﬁw. 0q U:QUCM.H

QUAOOIY PUE U0

snoaorlaa)) aadd

AUANOI[ ] 0} JUADOT

AUa20T A[PPIIN

AUAV0II[() pur snosvejal)) toddn

‘aduey [eordojoan

g - - - - puB[BOZ MON
pUB[RaZ MaN pue
eavp ‘vmung ‘odoanfy ‘eorreury ‘N
- pue[Eaz MaN ‘vowwuy ‘N ‘edoangy
A[ey] ‘Aururiax
- pue|sugf
- ﬁniﬁmm Mo N ‘eorremry N ‘edoangy
voriomy N ‘odoangy
- SO[ST apaa p ap adw)
pue Lieue) ‘edoang ‘wowowry N
- - - - - Sspur[ILyjeN
- puRl
-89Z, MoN pur ‘eouewmy "N ‘edoangy
PUuB[BaZ MAN ‘QO0UWRIJ
- eonewmy N pue adoangy
pue[eay MaN
- puvl
-voZ MaN pue ‘vomrewry ‘N ‘odoangy
pue[eaz moN
- - - wonremy "N pur adoang
- vomowy ‘N pue odoantyy
ripeydyse gz
- - - vonemy ‘N pur odoangy
- ,*.orr,::ﬂ Z pue ‘9d£5y5 ‘edoanyg
puR[Eeo7 MON

- - - -

- -

- - - - -

- - = = -

- STAB(T ‘SNISNGOI UOPOIBYILEY))

- "8y ‘wopo[esom wopoIeyoOIRY)

- s i m.z;:.im mspﬂso:ss UOPOIRYDITR))

SNUBPIJON =) ‘Jnul ‘Wou

Sy ‘enurmr vurgILx()
- ds “A\ QY “BuoBO00 RUIILX()
'8y “BX0p0a)8a BUIfIAX()
"5y ‘L10s9p RULILX()

- "8V ‘sipegsey eunILx()
"8y ‘TUUOIq BUUIB|

- -

- "8y ‘essoadwmod vuurery
‘ds “5y “eyernorde vumrery
'SV ‘SUOpISSBIO BUUIEr|
‘ds ‘star(] ‘“ejenuejje sidsejuop()

- = -

- +ds “8vy ‘“eyepidsno sidsejuopo
- ds ‘sta( ‘“eaanour sudsejuopo
- "8y ‘suaprrojuoo sidsejuop()
8y ‘eostad evwalydg

'Sy ‘Snjnor (TWOpouoLI ) SRLIRYIIR))

- - "0y ‘Snounpe 0pIadoayBL)
'3y ‘suapryr[ opaedoa[er)
- ('sxed ‘siag( ‘sipeursaena

‘ISTARP OpPJIR000[eL)

‘uoyynquysyq [eorgdeadoar)

‘garoady

VIIVILSNY HAISLA() SHUYVHS AUVIIHA], 40 NOILASIHISI(J— A



291

Remains.

Fossil Fish

‘paallap £[qeqoad .

& UBT

-miey ‘(uerquodreyg UeRIHOMIBY
« U

-wirpey ‘(ueviynp uwep) uBILOMIRY
ueu

-wiey ‘(uepmpe uef) URIUOMIRE

o ORI Y]
uvu

-turpey  ‘(urrquioopey] ) UBRIUOMIRY
‘uru

-wrey ‘(ueiynp wep) URITOMIC
« uru

-wrey (URIqUIOd R ) URITOMIVE

‘(weryn e uep) URIUOMIRY

(wenynp uRf) UBRITHOMIBY
yurumey ‘(ueiquiod

-[®{q PpUB UBIYN[ UR[) UBIUOMIVE
‘(uerquIod

-[Bg puU® UBRDU[ UR[) URIUOMIEY
yueuuey ‘(werquiod

-[Bg PU® UBDYN[ UB[) URIUOMIBY
gueunwiey ‘(uwiguiod

-[®g puv uBRLN{ UR[) UBIUOMIVY

(merquIooey] ) wernomMIvg

‘(uepnf wer) uRIHOMIBRYG

- - - QUADOI[J—OUAI0]

QUAVOI[J—oUBD0H "PIIA

- - - QUIVOT IOMOr]
- - E - QUOVOT I0MOT]
- - - QUAVOI[[—oUusd0N

ULIOI[J—ouavor aedd

- - - QUAVOI[J—oUad0H
- - - snoeorlax) Joddp
AUOIT PUL AUIDO]

- - - - - L1iaa,

QUAOOI pU® auad0]
- - - QUAVOI—AUAO
- - - AUAIOI[J—o U0

- - QUAVOLY pPU® SUADOH
- - - snoaoejea)) seddp

wIeIgsny ul aduwy ‘[oayn

azaydsiwafy N ur eduvy] ‘[03f)

= - - 3y ‘uwoporedeumt )

‘ds ‘eraure[ ‘Snje[nonme UOpoIBYIIE])

]
]

- - - 3y ‘emuiu 'O
'ds ‘paIBMPOO AN ‘S Y ‘BUILO0D ')

5 - - "By ‘Bxapgoajax ‘()

- - - "By ‘11080p 'O

L]
1

8y ‘sieysey vuraLx()
- - - 'Sy ‘rauoaq
B = - 8y ‘esseadumoo ry

5 - ds “3y “ejemorde ‘g

"8V ‘Suapissead wuwery
- - ds “8y “eepidsno '
"8y ‘suepnjaojuos sidsejuop

: - 9y ‘eosud vuadydg
& - SV ‘snjnoe SBLIBYIIB))

‘satoadg

'VIIVHLSAY ONV

UUEHASINGH NUYEHLYON HHL WOYJ SNIVHWHY NVIHOVIHS THL 40 UTEY], HAILYAVANOD)—'TA

9A

—



92  Proceedings of the Royal Society of Victoria.

VII.—SummMARY oF (CONCLUSIONS.

From the foregoing examination of our Tertiary fish remains
the following principal points may be summarized :—

The genus Asteracanthus previously recorded by Tate from the
Balcombian and Kalimnan, under the generic name of Stropho-
dus, undoubtedly belongs to the former genus, evidence being
rendered by the microscopic structure of the teeth. This extends
beyond question the range of this hitherto Jurassic and Upper
Cretaceous fish into the Tertiary seas round Southern Australia.

With regard to the identified species, two Upper Cretaceous
species occur in our beds of Jan Jukian age, viz.—

Carcharias acutus and Lamna bronni.

One species—Oxyrhina minuta—is apparently a comparatively
restricted Miocene form in the Northern Hemisphere, and occurs
here in the Jan Jukian, Balcombian, and Kalimnan. Ten species
have a comparatively wide geological range in the tertiaries, both
in the Southern and Northern Hemispheres, namely :—S. prisca,
O. contortidens, O. cuspidata, L. crassidens, L. compressa, Ox.
hastalis, Ox. desori, Ox. retroflexa, C. auriculatus, and C.
megalodon.

These data do not furnish any very clear evidence of our
tertiary succession and relative age of the beds, since the fauna
has a general tertiary aspect, but the occurrence of the few
Mesozoic forms gives an aspect of antiquity to the older portion
of our tertiary strata.

With regard to the occurrence of certain species found both in
New Zealand and Australian strata, we gather some interesting
information, which points to some affinity with the Cretaceo-
Tertiary Group of the former area.

New Zealand. Austfa.lia.
it 2. 3. 1. 5. 6.
Name of Species. Crc}tlzl:ci-::ec;ls. C()jleaﬁg J uﬁgn. cmEg;;.n. Bair::?n- Kr?;.lnm

Galeocerdo davisi - = S TR - 4 - 5 -
Odontaspis incurva - - L O O Ea
Odontaspis cuspidata - - 1 - 2 = 3 -Snd W o R
Odontaspis attenuata - =i 1 Qg s TS e ST - -5 Sl
Lamna apiculata - R SIS A e B R s
Lamna compressa - s L R = D=ty
Oxyrhina desori - - R R e R £ =4 G =
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Oxyrhina retroflexa - Sa s 1421 = SRR RS T T AR
Oxyrhina minuta - et il w2l =00 8 rnsndige G = B
Carcharodon auriculatus - 1 - 2 - 8 - 4 - &5 - 6
Earcharodon megalodon - 1 - 2 - 3 - 4 - 5 - 6
Carcharodon robustus B TS e - 4 R

From the state of preservation of the specimens in our beds,
we have no hesitation in stating that we think the majority of
the occurrences in the Kalimnan beds are due to their having
been derived from the older Barwonian beds. This we think is
somewhat analagous to the fact of so many Pliocene specimens
being of a derived character in the Northern Hemisphere, and,
where no indication of the state of preservation is given, the
results of an inquiry into the distribution of species may be
somewhat misleading.

The local terms, Kalimnan, Balcombian, Jan Jukian, and
Barwonian, have been used by us owing to the very considerable
confusion and difference of opinion surrounding the use of the
ordinary terms such as Miocene, Oligocene, Eocene, and to the
fact that as yet there is no absolute certainty on the strati-
graphical succession of our beds.

As far as the evidence points up to the present, the older
series has been termed Barwonian'with its two sub-divi-
sions, Balcombian and Jan Jukian, of which the latter has been
indicated as the older.” To this series various ages have been
assigned, such as Eocene, Oligocene, and Miocene, for different
portions of the same series.

Then for the series distinctly unconformable to the Barwonian
and distinctly separable by its molluscan fauna the name of
Kalimnan has been given?®; and this series has been variously
referred to as Oligocene, Miocene, and Pliocene.
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EXPLANATION OF PLATES.

Prate XI1.

[The numbers in square brackets refer to registered specimens in

Fig.

Fig.

Fig.

Fig.

Fig.

the National Museum, Melbourne.]

1.  Notidanus jenningsi, sp. nov. Part of (?) left lower jaw,
outer side; from Beaumaris. Natural size.
[5368].

Notidanus jenningsi, sp. nov. Inner side of jaw; from
Beaumaris. Natural size. [5368].

3. Asteracanthus eocaenicus, Tate sp. Upper surface of
tooth ;  from Moorabool River. Natural
size. [H378].

4. Asteracanthus eocaenicus, Tate sp. Lateral aspect of
tooth ; from Moorabool River. Natural size.
[5379].

b. Cestracion cainozoicus, sp. nov. Upper surface of
lateral tooth from middle of series ; from Beau-
maris, Natural size. [5372]
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