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SUBJECT—“ON THE TERTIARY ROCKS OF SOUTH AUSTRALIA.
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I have said already that the strata at Mount
ambier eontain but few shells. The depoesit was
thrown down from a deep sea, and however much
rmat is known to teem with Jife, far more indeed
than any one suspected until late yea yvet of
mollusca, properly speaking, the numbers are very
few. It will be as well to point out here the signi-
tication of this fact. That the sea which formed
these rocks was a deep one we may concln‘de from
the peculiar shells which are theve found ( Tere-
hratella, Waldheimia, and sea urchins), as well as
from the nature of the beds; but the absence eof
any other shells tells us plainly that not only was
he sea deen, but it was very far from any land
hatever. For though very few of the mollusca

at a great distance froin the shore. because

fow can exist at a greater depth than about 100

fathowms, yeb these shells are carried by the

waters often to consideralle distances, and to
depths  far greater than  they would reach
living. Thus it is that in deep-sea dredging
shells are found in considerable number of species,
which are not ever seen at any great distance from
the land. Mount GGambier, therefora, and Portland

Bay contain rocks which represent the bottom of

a former open ocean where very litsle of the Aus-

tralian Continent co ild have existed. .

The small number of the entombed molluscaisat
the very outset a barrier to any comparison between
the shells of eurcoast and thoseof the deposits.
The first shels. which attract attention, hoth for
their number and diversity, are the Peclenide.
These are essentially deep-sea conchifera. Sowme
are found at depths as small as 15 fathoms, but
others range to 200 fathoms. They are especially
nume ous in the neighbourhood of coral reefs, but
are found more or less in every locality and in
every geographical situation. My impression is
that the animals which lived in the shells found
fossil at Mount Gambier have lived and died in
the position where their remains lie entombed.
Facilities for locomotion are not given to many of

- the mollusca; and though some Pectens can
take surprising leaps, yebt others are attached
by a byssus, and in an_allied genus - the

Hinnites—by a_calcareous incrustation on the

{ower valve. In a great many instances the

valves or those found at the Mouut are attached

together, showing the tranquil state of the sca-
bottom, and that the animal must have left his
tenement in that position. :

The Pectenude would include, according to the
present classification, many genera which are 1ot
represented at Mount Gambier or Portland. The
Pectens proper have been also subdivided into the
following genera:—Pecien, free, regular, auricu-
lated equivalve shell, with a transverse hinge,
without teeth, but in place a perfectly m:\.ngu‘la‘r
pit for the lizament: surface of the shell witi
longitudinal ribs, and often transverse scales ; ears
snequal—the posterior one with a sinus for the
pyssus. This genus has been subdivided into—

¢ hlamys— A sub-equivalve Pecten, with strie in

TAays.

i)cn.’ipcr;tcw'Equivalvc and obscurely marked:
hinge teeth.

Pieu.damuxsimn. —Vane-shaped, thin, smooth or
delicately-striated Pectens.

Vola—Superior valve, flattened or hollowed.

Janira —Superior valve, much smaller, inferior
valve curving round at the umbo to meet the
hinge (all fossils and secondary),
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Neithea ~Hinge with teeth, and the general
form leading by a transition to Zvigonie. These
are also secondary fossils.

Pleuwroneitia, — Orbicular sub-equivalve, thin,
gaping at each side; va finely striated; ea
nearly equal, the posterior presenting a sinus,
This genus was proposed by Swainson as a sub-
division in 1846, but it is not _clearly distines from
the genus Ammussium of Klein.

Hinnites—With the lower valve adherent.

The above divisions include all the forms which
we know as Pectens, Some of them only occur
as secondary f Is, and therefore are not likely
to fall in our way here. The other subdivisions,
with the exception of Hinniles, I shall not adopt,
hecause, 1st, the divisions are artificial and are not
formed up on clearly-defined generic characters;
2nd, intermediate forms by which the characters
of one genus insensibly approach another are
constantly being discovered either living or fossil.
Having premised this I now proceed to describe
tlic Pectens found at Mount Gambier.

Genus Pecten, Bruguidres, 1789. — Shell free,
regular, inequivalve, suberbicular resting on the
right valve, usually ornamented with radiating
ribs; beaks approximate, eared ; anterior ears most
prominent; posterior side a little oblique; right
valve most convex with a notch below the front
ear; hinge margins straight, united by a narrow
ligament; cartilage internal in a central pit; ad-
ducter impressions double, obscure; pedal impres-
gion only in the left valve or obsolete. (Wood-
ward's Man., Mol\., p. 257.)

Pecten maximus, Linné.~—Two or three frag-
ments of what I believe to be this species have
been found by me at Mount Gambier. They are
rather worn, and therefore the identification might
not appear satisfactory to every one; but as 2.
maeimus is a very variable shell, and I have com-
pajed it with some half dozen specimens in my
ceilection, I make no doubt whatever that it 1s
tife same.  Pecten maxcimus is a Pliocene fossil,

but, it still exists in the Iluropean seas, the
fish being used as food. The occurrence of
the species in  Australia is singular, but I

am not aware that it is found in any but the
fossil state. It affords a strong proof of the
Pliocene age of the beds, and perhaps a so'itary
instance of a <pecies which is fossil here, and has
living represcntatives in Kurope. It is not at all
uncommon to find species living in the Oriental
seas which have net lived in Furopean waters
since about the Middle Tertiary times, so that, as
I shall subsequently show, Muropean Miocene
fossils being found in Australian formations are no
proof that the age of the beds is Miocene also;
but a Pliocene and recent XFuropean species
oceurring as a fossil alone in Australia 1s curious,
and offers strong ground for concluding that the
strata in which it occurs are of Pliocene age.

Pecten wacertus. Plate 1, fig. 1.--Shell solid,
thick, globose, inequivalve, very inequilateral;
ears unequal and strongly ribbed:; ribs on
shell about 30, bifurcating at their ends,
alternating towards the edge with smaller
ones all covered with granular unbrications.
This shell resembles P. asper in some respects,
but it is much more mequilateral and the
imbrications more regular and square, though
sometimes rising into a sort of spine. Length
15, breadth 1'5 of an inch. I have described
the species because I believe it to be new,
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and hecause it stroungly
found at Mount Gambier. The specimen, how
ever. in my pos ion was not collected by me
and from its mineral appearance, and from the
fact that I have never found the fossil in the
Mount Gambier rocks, I very much doubt its
occurrence there. It is, however, said to be con
moit at the Murray beds and at Hamilton, Dhe
drawing reoresents a somewhat abnormal form
Pecten  Gumbicrensts, Plate 1, Fig, 2.—Sheil
somewhat thickened, corrugated, inequivalved
very irequilateral; ears unequal--antevior ou.
rudimentary ; posterior one large, rounded, an:
strongly ribbed, with a sinuation for a byssus
Shell with  from five to seven broad corru
gations, which, together with the intercostat
spaces, are covered with small imbricated and
aranular closely-set ribs; granulations rounded.
Lines of growth strongly marked in some spe
meng, making transversé ridges, from which thie
ribs proceed ot a lower level and at a different
angle, giving the fossil the appearance of defornity
Length 1°5, breadth 14 of an inch.
_ Obseryations.—This fossil very much resemble
the last, but is distinguished from it by the rib
being more closely set and never bifurcating or
presenting incostal ridges towards their termina-
tion. The granulations, also, are always rounded,

resembles sSpectes

approximate, and depressed, never subspinous, = #.
Gumbierenses may be said to be the characteristic
shell of the formation. There arc few places inm it

where some specimens are not found; but it
especiaily abundant in the lower strata at Beswick’s
Caye, Mount Gambier, and on the walls of the
caVes at Mosquito Plains. It has in the disposition
of the larger ribs a faint resemblance to Pecten
plice of Linnweus,
Pecten Foulcheri. Plate 1, fig 3.—8hell thin,
equivalve, inequilateral, with many fine radiating
ribs and nine larger ones, on which are scattere:!
coarse, unequal, laminated, or subspinous imbricu-
tions; length, 1'6 x 16 of an inch. Somewhat
common at Mount Gambier, but nearly alway=

found in a broken state,

Pecten  Yalliensts.  Plate 1, fig. 4.—Shell
thin, equivalve, inequilateral; upper valve
subconvex, lower valve much more so; upper
valve covered with  numerous regularly but

faintly imbricated ribs; lower valve with about
30 well-marked but nearly smooth ribs.
ears large and unequal, those of the lower valve
singlated with serrated fringe-like edges; upper
ones ribbed and imbricated ws on valve, with
straight margin overlapped by lower; length 2 ¥,
breadih 3 inches. The only perfect specimen -f
this beautiful species was got for me in sinking «
well close to Yabl, Mount GGambier; but imperfect
salves are not uncommon. The fringe-like serra
tion of the ears give the shell a marked character,
which distinguishes it from any other. It is cer-
tainly, without exception, the most beautiful fossii
in the formation.

Pecter  plewronectes,  Ginelin,  Pleuronectes
Japonice of some authors,—This fossil I have only
found in two places, but I make no doubt that it
1s identical with the species now living in the Nortls
Australian seas. The shell is smooth, and on both
the specimens in my possession there are most dis-
tinct traces of the rich reddish-brown colouring
which is found on the upper valve.of the living
shell. 2. pleuronectes is found as a fossil in the
Uvper Tertiary beds of the Department of Drome.




. France, being one of a good many instances of
fossils which lived in the Tertiary seas of Europe,
but which are found living now only in Oriental
seas.

General Observations.—The above forms a com-
plete list of all the true Pectens which I have
hitherto found in the Mount Gambier beds, and
my search has now extended over a period of
eight years. But though I have had faci-
lities for the examination which covld nob fall

I to the lot of many, I am still of opinion that
the beds have only been very slightly explored.

Where the levels are so equal good sections are rare,

) and one has to depend entirely on caves or the
sinking of wells for a knowledge of the fauna.

Andrews,

Wells, again, do not always reach the beds; {ur
in a large portion of the district water is found in
the Post Pliocene shell beds, which, together wit!
the sands of the Newer Pliocene, cover very lar
areas. From the list of Pectens given, Ithink,
however, that the Older Pliocene facies is strongly
marked. Pecten maximus, if acorrect determina-
tion, is certainly not aun evidence of any other
than Pliocene age. I look, however, on the
occurrence of 2. pleuronectes as of more
significance because of its” being fossil in
Eurove. and still existing in our tropical
seas. For if it is granted that a migration east-
wards of certain species of mollusca took place
froin Furope at the close of the Miocene period

{and +his_is-an opinion which is held by most
palzontologists), then we should expect to find
Miocene forms of - Europe in Pliocene beds here.
f course, supposes a migration of the species,
restriction to a particular district of one
formerly of world-wide distribution, because in that
case P. pleuronectes might be Miocene or
Pliocene. But it is a migration, I believe, which is
held, while a more uniformn type of molluscan life
seems to have prevailed,
My next paper will
Brachiopoda.
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