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INTRODUCTORY NOTICE.

Tur First Edition of the following Memoir was written for and published in
the  Catalogue of the Natural and Industrial Products of New South Wales,”
and forwarded to the Paris Universal Exhibition of 1867 by the New South
Wales Exhibition Commissioners, at whose request it was undertaken.

It was re-printed at Melbourne in the * Official Record of the Intercolonial
Exhibition of Australasia” in the same year, and was subsequently honored
by being transferred to the pages of the  American Journal of Science and
Art"’

The Second Edition was prepared for the “ Report of the Intercolonial
Exhibition of 1870, at Sydney,” and was included with an Essay “ On the
Progress of Gold Discovery in Australasia from 1860 to 1871" (by the same
author) in the work entitled, * I%e Industrial Progress of New Soulh
Wales.”

The T%hird Edition carried on the mention of Geological experiences as to the
Sedimentary Formations of Australasia to the year 1875, and had reference
to the Philadelphia International Exhibition of 1876—of the New South
Wales Commission for which, and of those of the years abovenamed, the
author had the honor of being a Member.

The present (or Fourth) Edition continues the Progress of Geological
investigation up to date, and contains much fresh information. It isdedicated
with great respect to the CoNGRESE OF GEOLOGISTS assembled at Paris in
connection with the International Exhibition of this year.

Branthwaite, North Shore,
2 June 1878. (quo die oelogenarius) 'W.B.C.



REMARKS ON THE SEDIMENTARY FORMATIONS OF NEW
SOUTH WALES.

Ir we inspect the map of Australia we observe that the coasts of
Vietoria, New South Wales, and Queensland follow the general
directions (with some irregularity) of the Cordillera, or elevated
land separating the waters flowing directly to the coast from those
which, draining the interior, disembogue to the south-west.

The Murray River receives some parts of its tributaries from
the high lands of Victoria, and others from New South Wales ;
whilst the Darling and its tributaries collect the remainder of
the supply from as far north as 25° s.

The Cordillera thus sweeps round in an irregular curve from
w. to k. to the head of the Murray—and thence, northerly and
north-easterly, to the head of the Condamine; trending north-
westerly from that point to 21° s., whence it strikes to the north,
terminating its course at Cape Melville, in 14° s, about the
meridian of 144° 30 ., which is that of Mount Alexander in
Victoria.

The more westerly and southerly trend of drainage is repre-
sented by the Thomson and Barcoo Rivers, which carry off the
waters of the Cordillera at the back of the Barrier Ranges to
Spencer’s Gulf. The meridian of the head of that Gulf is there-
fore the western limit of East Australia.

The Cordillera itself, described in part by Strzelecki in 1845,
was traced by him through a considerable part of its diversified
course (as understood by him), from the southern point of Tas-
mania to the parallel of 28°% in longitude 152°, but not further
westward than 146° on the parallel of Mount Alexander. It is,
however, doubtful whether the range between this furthest
western point and Wilson’s Promontory, where he considers the
chain to be cut off by the sea, forms anything more than a spur in
that direction,though passing through Bass’s Strait on to Tasmania.

But the extent of the Cordillera westerly, to its termination
on the border of South Australia, is so well defined that there
can be no question that the s.w. and - w. extension has as true a
character as any part of the northern prolongation. This may be
geologically deduced from researches of the Geological Survey of
Victoria. That provinceis limited, at its eastern corner, by a line
joining Cape Howe and the head of the Murray, so that the
boundary crosses very near the highest point of all Australia,
which Strzelecki made 6,500 feet above the sea, but which
subsequent observations have shown to be 7,175 feet. This
correction rests on observations made by myself in 1852, and on
a re-discussion of them in comparison with results obtained by
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Professor Neumayer in 1862. On 8th May, 1852, I made the
highest point of Kosciusco 4,077 feet above my then base, at
3,098 feet above the sea, which therefore came out 7,175 feet ;
and in February, 1863, Professor Neumayer wrote me word that
he made the highest peak, in November, 1862, 7,176 feet. This
makes Kosciuseo's summit, above the crossing place of the Indi
or Hume River, at Groggan’s, 5425 feet.

To the northwards, the 144th meridian limits very nearly all
the high land of the East Coast to Cape Melville, whilst the
142nd meridian limits to the westward the basin of the Darling,
including part of the drainage along the Thomson and Barcoo,
from the head of the Flinders to where it passes into South
Australia on the 141st meridian.

Thus, all this enormous drainage of western New South Wales
and south-western Queensland is, as it were. bounded by ranges
of high geological antiquity, the Grey and Barrier groups being
of undoubted similar age to the mass of the eastern Cordillera.

It has long been known that the strike of the oldest Sedimen-
tary rocks through the Cordillera, in Victoria, as well as in New
South Wales, is generally meridional; so that in the former
province the beds strike across the Cordillera, whilst in the latter
they form various angles from parallelism with it to a tranverse
direction, as the chain doubles and winds irregularl y inits course.

This is the experience of the Victorian Survey, and my own
traverses across various points of the Cordillera in New South
Wales and Victoria establish the fact of a normal meridional
strike of the oldest strata. So distinet, indeed, is this charac-
teristic, that the settlers in various parts of this Colony have
been accustomed to trace the direction of north and south by the
strike of the slates, and are often guided by it.

It sometimes happens that, owing to the high angle of dip, and
the effect of denudation on the overlying formations, the Cor-
dillera itself becomes in places almost knife-edged, so that in
New South Wales it presents occasionally a watershed not
more than nine paces in width ; whilst in Maneero to the south,
and in New England to the north, it spreads out in a plateau,
on which eastern and western waters rise close together and
sometimes overlap. These different features have a variable
geological value as well as aspect ; for, owing to the strike of the
older rocks, the breadth of the Silurian formations, which, as in
other countries, are repeated by recurring folds, may be more
exposed in Vietoria than it is in New South Wales ; and owing
to the curve of the Cordillera probably the same beds are traceable
to the north which occur in the south ; as, for example, the
auriferous rocks of Omeo and Peak Downs, which are on the same
meridian ; and thus the meridional strike is exhibited along
the north-east coast, where there are alternations of old rocks
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forming precipitous cliffs with low valleys and beaches separating
those alternations.

Independently of this arrangement, the whole of the central
area inside the eastern Cordillera has a trend to the south and
west, so that the waters collected between 22° and 37° s.,on the
east of South Australia, find their way to the sea at the eastern
corner of that province.

We might naturally assume that one order of deposits is to be
expected throughout the Cordillera; but there is a singular
exception. Whilst Marine deposits of Tertiary age are found
along the west coast of Australia, and along the southern coast
from Cape Leeuwin to Cape Howe, there are no known Marine
Tertiaries in any part of the Coast of New South Wales and
Queensland up to the Cape York Peninsula; and the reason of
this may be, that, as indicated by phenomena before pointed out
by me, but which on this oceasion cannot be further dwelt upon,
the eastern extension of Australia has been probably cut oig by
a general sinking, in accordance with the Barrier Reef theory of
Mr. Darwin. This has some support from the fact that there is
a repetition of Australian formations inthe Louisiade Archipelago,
New Caledonia, and New Zealand—in the latter of which occur
abundant Tertiary deposits. The intervening ocean may there-
fore be supposed to cover either a great synclinal depression or
a denuded series of folds ; but,as shown in 1874 by the soundings
from H.M.S. “Challenger,” this depression is of enormous depth,
in one sounding 2,625 fathoms having been reached.

Relatively speaking then, the Cordillera of the eastern coast
has not been subject to the changes which introduced the relies
of a Tertiary ocean, or they have been removed by subsequent
sinking and denudation. At any rate, no evidence is known to
me of Marine Tertiaries on the ﬂmds north of Cape Howe.

Another fact worthy of notice, as showing the probable ancient
geological vicissitudes of Australia, is, that the great Carboniferous
series which is so prominent in New South Walés and in parts of
Queensland, but which is less distributed in Victoria, and there
only partially and irregularly as to the portions still remaining,
has been broken up and carried away, so as to have left the
various members dislocated, ruined, and separated in such a way
as to allow no clear view to be taken of the whole till all the
various portions have been separately examined ; and to the
want of this personal examination on tge part of certain Paleon-
tologists and others who have never yet studied the Carboniferous
formation of New South Wales, is to be attributed the per-
tinaeity with which they have so long disputed facts attested by
geologists in New South Wales who are familiar with that
Colony and with Victoria also, but who are ignored by the closet-
geologists of the latter.
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In consequence of the absence of Marine Tertiary deposits in
New South Wales, and the occurrence of a more complete series
of the strata in the sections of the Carboniferous formation, there
has arisen a difficulty in collating the gold-deposits with those of
Victoria ; and, in this respect, at present the Upper deposits in
the former province have not been assigned with much precision
to the epochs adapted by Mr. Selwyn for the latter. And it also
follows that his view of the distinct ages of Pliocene auriferous
and Miocene non-auriferons gravels cannot be tested in New
South Wales, if indeed it has not already been tested by the
actual discovery of gold in the so-called Miocene deposits them-
selves, as they occur in Vietoria.

So far as is at present known, gold in Victoria is derived
chiefly from the Lower Silurian formation; but researches con-
ducted for me at H.M. Mint in Sydney prove that it exists in
almost every distinetive rock of New South Wales. 1In this pro-
vinee the alluvial deposits are not so extensive as in Victoria;
but this probably arises from the fact previously mentioned, of the
strike being in Victoria transverse to the direction of the Cor-
dillera, by which means the currents which distributed the
drift had a wider area of gold-bearing materials to denude than
in New South Wales, where, I conclude from numerous examples,
the principal currents were to northward, so that in that province
they would coincide with the directiofl of the Cordillera, and not
accumulate the deposits in such low-lying extensive regions as
those of the Murray Districts. The same objection would obtain
on the supposition of gradual waste and accumulation from less
Eowerful agency than that of a general rush of water. 1t is not

owever to be doubted, that there is an enormous amount of gold
yet untouched in numerous places in New South Wales, not only
i the quartz lodes (or reefs) but in gullies and plains where
alluvial gold diggings will yet be discovered.

Dr. Dunean, in an elaborate paper on some of the Fossil Tertiary
Corals of Australia (““ Proceedings of the Geological Society,” August,
1870), suggests the propriety of discarding the divisions into
Pliocene, Miocene, and Eocene of the Australian Tertiaries, and
of substituting the general term' Kainozoie, since he considers
them merely as successive deposits of one eontinuous epoch. But
as proved by my own researches more than twenty years ago,
much of the gold in New South Wales is derived from iron pyrites,
in granite and in Jeds of Sedimentary origin consisting of
siliceous matter cemented by iron derived from decomposed
[{%rites; whilst it has been s{nown by Aplin, Daintree, Hacket,

ilkinson, and others, that much gold in Victoria and Queens-
land is due to the intrusive agency of felstones, elvanites, and
diorite. The dykes or reefs of quartz in the Silurians are there-
fore not, as once supposed, the exclusive sources of Australian
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gold. Nay, there is good reason to believe that the Carboniferous
rocks are themselves impregnated, as in one remarkable instance
on Peak Downs.*

In New Zealand gold sometimes occurs so mixed with giliceous
particles as to constitute with them a golden sandstone.

The distinctive differences in material mineral wealth between
Victoria and New South Wales are not altogether confined to
gold or tin, which latter metal is well represented in New South
Wales and Queensland ; but coal, iron, and copper, and perhaps
lead, prove together more than an equivalent of the great amount
of gold in Victoria.

At the Universal Exhibition of Paris in 1855, the present
writer exhibited a collection of rocks and fossils, illustrating the

# This example is thus referred to in a communication to me from Mr.
]J?intre(-, F.G.5., in a letter dated * Maryvale, North Kennedy, Jany. 22nd,
1870 :—

“ 1 believe if the Peak Downs District were carefully mapped, it would be
incontestably proved that payable drift gold is there found in the Carboniferous
conglomerates.”

e then gives a section of the shaft and drive then being worked at the
Springs, about 12 miles from Clermont, and adds :—* The miners use the Car-
boniferous sandstone, the Glossopteris bed at bottom, and take the cement
several inches from its junction with the Glossopteris bed for their wash-
dirt. The surface of the Glossopteris bed is unbroken, dips southerly at
an angle of about 5° and the cement lies conformably on it, and little
patches of mud deposit in the cement, similar in appearance to the Glossopteris
sediment, lie in the same plane as that bed, and 1 have no doubt the cement
is conformuble to the Glossopteris bed of the same period of deposit. Small
fragments of Coal were taken from the adjoining shaft, and I have no doubt,
with the necessary time given to the work, Carboniferous fossils may ultimately
be found in the conglomerates themselves—so putting the matter beyond
reach of dispute.”

A similar instance of such an occurrence was examined by myself in the
Coal Measure drift of Tallawang, in the county of Phillip, in the year 1875,
and recognized as payable by C. 8. Wilkinson, Ksq., F.G.8., the present
Geological Surveyor, in his report to the Minister of Mines, Dec., 1876, in
which place there is mention of other notices by myself of like as-ociation.
The localities are similar in geological structure ; for almost in the words of
Mr. Daintree, which Mr. Wilkinson never read, the latter says, © These con-
glomerates are associated with beds of sandstone and ghale, containing Glos-
sopteris, the fossil plant characteristic of our Coal Mensures.” [ Annual
Report for year 1876,” p. 173.]

I made a section of the deposits which I found resting on hard shales

robably Devonian) in which numerous shallow shafts have produced
nflnvia-l gold. The bottom of the beds above the base exhibited a brecciated
fragmentary deposit, well seen a mile or two away, on the road to Cobbora—
above which sandstones, flinty shale, conrse grits, the red shales of Mount
Victoria and Blackheath oceur; and, nearer the top, Vertebraria and
Glossopteris and Charcoal are met with. One of the beds was of quartz-
pebbles, cemented by ferruginous matter, precisely like many detrital frag-
ments in other gold-fields, and specially resembling that above Govett's Leap,
in which I obtained gold in 1863.
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whole of the geological formations of Australia as then known,
and these were enumerated in their stratigraphical order in the
published catalogue. A few remarks on the various geological
epochs, as they now represent themselves in New South Waies,
with brief statements as to their connection with other portions
of Australasia, may be all that is necessary on the present
oceasion, in addition to a comparison of the catalogue above
referred to with the collection exhibited in Paris in 1878 by the
Department of Mines, Sydney, and others, to show the progress
of geological development in New South Wales during the last
twenty-three years.

§ 1. So-carrEp “ Azoic” or “ Merayoreuic” Rocks.

There has not been sufficient evidence yet collected to show
that these rocks extensively exist in Eastern Australia, although
in Tasmania rocks of a doubtful class (and which may perhaps
be only highly altered Lower Silurian) have been referred to them
by Mr. Gould. The existence of gneissoid strata, and of schists
of very ancient aspect, with occasional unfossiliferous limestones,
are also well known in New South Wales, as at Cow Flat, near
Bathurst ; Cooma Hill, Maneero ; Wagga Wagga; flanks of
Mount Koseiusko, &e. ; but it would be premature to place them,
without doubt, under the present head. = Mr. Daintree, however,
describes them as the source of some gold in the Cape River and
Gilbert Districts, to the North. Some of those mentioned under
the “First Epoch” of Strzelecki, have, on close mspection,
appeared to me to be merely the produets of transmutation ;
nor is such an improbable result, seeing that in Australia some
slates have been changed into granitic rocks. It is at least
certain that such rocks generally occur in the immediate vicinity
of granites, which latter frequently occupy large areas both in
Mancero and in New England, as well as along the Cordi llera, and
in independent masses along the coast. In Western Australia,
where an enormous region is occupied by granites, and the older
formations are represented only by small patches of slates, whilst
the granites themselves remain bare, these patches are found on
the flanks of the granitic bosses and at extremely wide intervals ;
nor have I been able to detect among the numerous collections
which have passed through my hands, any distinet evidence of
any but doubtful examples of those foliated rocks which belong
to the so-called Primary epoch. In Southern Australia, also,
there does not appear to be any considerable amount of strata
which could be referred to this epoch. Transmutation has, how-
ever, acted vigorously in New South Wales in all the older
formations.
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§ 2. Lower Pinzozoic Rocks.—Lower axp UPPER SILURIAN.

Of these there are undoubted evidences in some limited dis-
triets of Tasmania and Queensland, whilst in Victoria and New
South Wales considerable areas are occupied by them.

‘Western Australia has as yet not furnished any fossils of
Silurian age; but, according to Mr. Y. L. Brown, Government
Greologist, there are clay slates, schists, and other rocks which
may be Silurian much transmuted, judging from their position
and composition.

North Australia is in much the same condition, where no
reliable geological surveys have been yet made.

Much valuable information was in 1864 collected by the Rev.
Julian B. Tenison-Woods, and published at Adelaide, in
which gold-bearing rocks were but slightly anticipated. Since
then, the Northern Territory (assigned to South Australia) has
exhibited gold-reefs in probably Silurian strata ; and very recently
a tract of several thousand square miles in extent, between the
Victoria River and the Gulf of Carpentaria, along the Daly
River and the eentral lines of communication by telegraph, has
been reported as auriferous, and, I anticipate, will be found rich.

South Australia proper, according to Mr. Woods (* Geology,”
Pp- 20, 21) has produced two Silurian fossils, Cruziana cucurbita
and Pentamerus oblongus. The former oceurs in Bolivia, and the
latter in New South Wales.

Nothing lower than Siluro-Devonian, according to Mr.
Etheridge (in “ Reviewof Mr. Daintree's Fossils,” Q.J.G.S., August,
1872), had up to that time been found in Queensland. But as
elsewhere mentioned, I considered the Brisbane slates to be
analogous with those of the Anderson Creek Gold-field in
Victoria, both of which groups I examined personally in situ.
The latter are held to be Upper Silurian.

In Tasmania, along the Gordon and Franklin Rivers, oceur
various Silurian fossils, some among which identical with those
of New South Wales were noticed by me ; but Mr. Gould con-
siders others to be Lower Silurian. 7%is formation evidently
exists in that Colony, for in 1873 I received from Mr. T. Stevens,
F.G.S., some Trilobite-sandstone from the western part of the
Island, which Mr. Etheridge determined for me to contain
Phacops, Oqygia, and Calymene ; and to these Professor Bradley, of
the U.S., to whom was forwarded for me by Professor J. D. Dana
some of the rock, added Comocephalites, a true Lower Silurian
fossil in America, Sweden, Bohemia, and Spain, a curious position
for which in the last-named eountry is assigned in an interesting
paper by Seiior Casiano de Prado  (“Bull. Soc. Gdol. de France,”
24§, xvii, 516.)
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Mvr. Gould mentioned, in June, 1860, a Calymene at the base
of the Eldon Range. I found that genus also in New South
Wales in 1852, In Victoria Professor M‘Coy has made a list of
twenty-five Lower and fifty-three Upper Silurian fossils, inclu-
ding in the former twenb{r-three Hydroid Zoophytes, and another
species belonging to the Upper formation. Of the Graptolitide
only one is said to have been found in this Colony, and I presume
that it is more likely to belong to the Upper Silurian than to the
Lower, though towards the Victorian boundary, along the Deleget
River, Lower Silurian rocks, according to some, are supposed to
make their appearance.

New South Wales offers a more determined evidence of the
existence of certain Silurian deposits, but singularly enough
nothing has been positively shown of the existence of any fossils
below the base of the Llandovery or the Middle Silurian, except
in the case just mentioned.

To this epoch I referred fossils found by me in Maneero, in my
Report of November, 1851, which was re-published in 1860 ; and
it is satisfactory to find that the examination of a considerable
amount of specimens by Prof. de Koninck of Liége, who kindly
undertook the task of describing them, has resulted in a confir-
mation of my opinion. (See Appendiz X1IV)

Summing up his review of sixty of these, he says—that they are
in nearly equal divisions of the upper and lower beds of the
Upper Silurian formation, and that they closely agree with the
fossils of Europe and America; that the major portion of the
former belongs to the Actinozarians and Crustaceans, and that
the latter are nearly all Mollusea; and that none of the Grap-
tolites noticed by Prof. M*Coy in 1861, and more recently by
Mr. R. Etheridge, junr., from the Victorian strata, occur in the
collection sent by me. And he concludes, as I have done, that
at present the existence of fossil beds below the Middle Silurian
has not yet been determined in New South Wales.

1t is otherwise in Victoria, but it may be that some of the
highly transmuted rocks of the south-west portion of New South
Wales may yet furnish traces of greater antiquity when
thoroughly examined. Tn the last Edition of this memoir, pub-
lished in 1870, T mentioned the existence of certain Corals, Trilo-
bites, &e., as determined forme in 1858 by the late Messrs. Salter
and Lonsdale. (Nee Appendiz XVII)

The Mudstones of Yarralumla, with Encrinurus and Calymene;
the Coralline and Pentamerus beds of Deleget and Colalamine ;
the Tentaculite and Halysites beds of Wellington and Cavan;
and the Silverdale and Bowning beds with Calymene, Encrinurus,
Beyrichia; and others with Illeenus, Harpes, Bronteus ; Brachio-
poda,including Strophodonta; and Radiata,embracing Star-fishes—
point to the existence of atleast the Upper Silurian formation on
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both flanks of the southern part of the Cordillera. There are
also numerous corals, included in the list given by me in the
« Southern Gold Fields™ (p. 285), which also confirm the same
determination ; and it may be added that the above, and other
fossils of this age mentioned by me elsewhere, have been
examined by Palwontologists of eminence in Europe. Such are
the genera Favosites, Ceenites, Ptychophyllum, Calamopora, Syrin-
opora, Emmonsia, Alveolites, Cystophyllum, &e. These, per-
haps, might not alone satisfy a doubt, but with them occurs
Receptaculites ; since 1858, when these were determined, I have
detected Halysites, which may settle’ the question as to Upper
Silurian. Wenlock beds seem to be well developed on the
Deleget River.

Professor De Koninck is not in antagonism with these geolo-
gists, but in the fresh series of my fossils he found among the
trilobites Staurocephalus, Cromus, Proetus, and Lichas, in addi-
tion to Calymene, Encrinurus, Illenus, Harpes, and Bronteus
before announced by myself. (See Edition in 1870, p. 6; and
« Southern Gold Fields, 1860, p. 2806.)

In a paper published by the learned Professor, in the
« Mémoires de la Société Royale de Liége,” 2% Serie, t.vi., 1876,
dedicated to the Silurian and Devonian species of N.8.W., for-
warded to him for his examination and deseription by myself, he
gives those, as detailed in Appendices X7V and X7, which I have
thus above epitomized. The description is given m a separate
form, with carefully executed figures, under the heading of
“ Recherches sur les Fossiles Paléozoiques de la Nouvelle-Galles du
Sud,” in which, as will be noticed under the next section, are
included the Devonian fossils.

§ 3. MioprLe Parnzozoic RoCks.

The late Mr. Jukes desired the term Devonian to be eliminated,
referring the so-called beds to the bottom of the Carboniferous
formation ; but geologists have not generally accepted that
groposml. The series of shells, corals, &e., from the Murrum-

idgee, which I submitted in 1858 to Messrs. Salter and Lons-
dale, through Sir R. I. Murchison, Bart.,* excited doubts as to
their belonging to any but Silurian and Carboniferous deposits.
Among these were Phanerotinus, Loxonema, Atrypa reticularis,
Orthis resupinata, Murchisonia, Strophomena, a.ug Spirifera of
various species.

Mr. Salter’s Report to me was as follows: “These fossils are
of a mixed character, many being of unquestionable Silurian age,
and others having all the aspect of Carboniferous and Devonian

# See Murchison’s © Siluria,” 3d ed., p. 226, and 4th ed., p. 276 and p. 462,
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fossils. Tt will not be so easy to predicate those of Devonian
type, as there is much similarity between fossils of that age and
tﬁose of either of the other systems, the Lower Devonian species
being very like Silurian, and the Upper Carboniferous ones.
But if none of the fossils came from Carboniferous beds, then
there must certainly be Devonian forms mised with Upper
Silurian.”

Mr. Morris contributed, in 1845, a paper to Strzelecki’s work
of that year, in which he says: “The Palwozoic series of
Australia and Tasmania may be regarded as partly the equiva-
lent of the Devonian and Carboniferous systems of other
countries.”  (See Appendix VII.)

In September, 1859, T addressed a letter to Mons. Delesse,
which he communicated to the Geological Society of France, in
November, and in the report of the meeting (Bull. xvii., p. 17) T
find I expressed myself cautiously as follows:—* Le devonien
et le permien sont probables sur quelques points mais peu
distincts.”

In 1861 (Cut. Vict. Exk.) Professor M:Coy stated that “there
had as yet been no exact identifications to prove the existence
in Australia of the Intermediate Middle Palwozoic or Devonian
formation.”  And as recently as 1866, Vicomte d’Archiac
(* Géologie et Paléontologie,” p. 468), writes thus : © Le développe-
ment des séries Siluriennes et Carboniféres dans I’Australie doit
y faire soupconner entre elles un représentant de celle qui vient
de nous occuper ; mais il ne semble pas qu’elle y ait encore 6t6
bien charactérisée par ses fossiles,”

About the same time Professor M*Coy (“Exhibition Essays of'
1866-7 ) mentioned that the limestones of Buchan, in Gippsland,
contained “ characteristic corals, Placodermatous fish and abund-
ance of Spirifera levicostata, perfectly identical with specimens
from the Buropean Devonian limestones of the Eifel.” = In the
Melbourne * Official Record of the Ewhibitions of 1872-3,” the
addition of some other places in Gippsland (unnamed) and of
Mount Gibbo, is introduced : and in 1874 there was inecluded in
the “ Progress Report of the Geological Survey of Victoria,” a
list of fossils of the most characteristic common types, drawn up
by Professor M*Coy, which, under the head of Devonian’, includes
the following : Favosites (two species), Spirifera levicostata, Gram-
mysia (0. 8p.), Orthonota (n. s.), Asterolepis (plates allied to). In
1847 the same skilful Palzontologist noticed some striking
resemblances to Devonian fossils in a fow of the large collection
I sent in to the Woodwardian Museum at Cambridge ; and
Professor De Koninck, also in 1847 (“ Recherches sur Animaua
Fossiles”) records Sp. Murchisonianus, a Devonian fossil from
Tasmania.
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In order to test the existence of a wide-spread Devonian
series in New South Wales, I requested (as stated elsewhere)
my friend Professor De Koninck to undertake the examination
of a eollection of 1,000 Paleozoic fossils, comprising the Upper,
Middle, and Lower Palwozie formations as they exist here, and
in his account of the Devonian, received gince the last edition of
this memoir, he remarks in his “ Résumé Géologique™ (op. cit.
p- 183), after giving the fullest assurance of all possible accurazy :

“ Des quatrevingt-une espéces observées en y comprenant
“ un gpongiaire nouveau, mais non déerit i cause de I impos-
“ gibilité d’en définer le genre, ainsi qu’une tige de Rhodocrinus,
“ il n'y en a que cinq qui puissent étre considérées avec eertitude,
“ comme provenant des assises Dévoniennes Supérieures.

# (‘e sont,—

 Strophalosia productoides, Murchison.

“ Chonetes coronata, Conrad.

“ Rhynchonella pleurodon, Phillips.

“ Spirifer disjunctus, Sowerby.

“ Aviculopecten Clarkei, L.-G.. de Koninck.

“ Toutes les autres, ou du moins le plus grand nombre et

“ prineipalement celles qui se trouvent dans le caleaire noir des
“ environs de Yass, appartiennent & un horizon géologique un
“ peu inférieur & celui qui a fourni les espéces que je viens
*“ de signaler, mais cependant plus récent que celui qui est =i
“ bien caractérisé par la présence de la Calceola sandalina,
“ Lamarck, dont je n'ai pas rencontré de traces, pas plus que
“ des Trilobites qui 1" accompagnent ordinairement. Parmi ces
“ quatre-vingt-une espéces, trente sont nouvelies pour la science
“ et ne sont connues qu'en Australie, mais il est 4 remarquer
“qu’ & 1" exception de quatre d’entre elles, toutes ont leurs
“ analogues en Europe ¢t en Amérique. Ces quatre esplees
“ sont,—

“ Archeocyathus 7 Clarkei.

“ Billingsia alveolaris. c1n

“« Niso ?5’ Darwinii. L.-G.. de Koninck.

“ Mitchellia striatula.

The author goes on to say, that the first of this group of four
appears in Australia to occupy the place which in certain beds
in Europe, and \'eriv)particularly in Belgium, is held by Recep-
taculites Neptuni, Defrance, which as the other belongs to the
order of sponges.

As the collections under review were made in part before
1850, having been packed some years before they were gent for
examination to my highly honored friend, much correspondence
has taken place between us and as I have, sinee the specimens were
received by him, made numerous explorations, and during these
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have very extensively collected from the region along the Yass
and Murrumbidgee Rivers (in continuation of my earlier re-
searches), and have had the opportunity of being accompanied
in 1876 by Mr. Jenkins, of Yass, whose acquaintance with the
paleontological treasures of that neighbourhood is very great,—
it has been my good fortune to find the missing Caleeola and
numerous Zrilobites alluded to in the preceding extracts from
De_Koninck’s admirable “ Recherches.”” At present I am unable
to submit these Yass fossils for description.

In addition to Caleeola (which oceurs also at Mount Frome,
County Phillip) T have been also able to satisfy my friend that
Receptaculites Neptuni also exists in New South Wales, as well
as . Australis, which was sent by me to the late Mr. Salter and
figured by him in the * Decades of Organic Remains of the
Geological Survey of Canada,” in comparison with R. Ocei-
dentalis syn. of R. Neptuni (See Decade 1, pp. 4547, pl. x, figs.
1-10). (See Appendix XVII before cited.)

It is true that Mr. Salter regards the R. Australis as Upper
Silurian, and rightly associates it with Tentaculites, Favosites,
Pentamerus, Orthoceras, Trochonema, Rhynconella, &ec., which T
discovered in the south-western district of Maneero in 1851-2,
and also that R. Neptuni came from between Wellington and
Molong ; and that the actual limits of the Upper Silurian and
Devonian formations have not yet been accurately defined. But
when we find such a genus as Niso represented in a Palmozoic
formation, as is the case with the Devonian of New South Wales,
and notice how frequently of late palmontologists have been
obliged to admit the occurrence of genera and sometimes of
species of acknowledged younger formations in those of more
ancient date—as anticipatory of future existences—it may be well
believed that Receptaculites may be generically known to such
double relations as the Silurian and Devonian. (See infra, p. 97.)

“ C’est pour la premicre fois,” says De Koninek,” que la pré-
sence du Niso est signalée dans les terrains Paldozoiques, et il
faut remonter jusqu ’au terrain Tertiaire pour en retrouver de
nouveau les traces; cependant mon savant et excellent ami M.,
Nyst, sans contredit un des meilleurs conchyliologistes de
I'époque, que j’ai consulté i cet égard, croit pouvoir déclarer avec
moi, qu'il n'existe pas une différence suffisante entre les carac-
teres gendraux de Uespéce Dévonienne et ceux de Uespéce Tertiaire
pour ne pas considérer lUune et lautre comme génériguement
identiques.”

I may add here, that some years since, I sent to H. M. Jenkins,
Esq., ¥.G.S. (when Curator of the Geological Society), a
species which he considered to be a ZLepralia, which was bedded
in the limestone of Cavan on the Murrumbidgee and in the same
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geological district as that now discussed. M. De Koninck also
notices, in addition to Niso, the occurrence of Mitchellia in the
midst of Marine shells, as another striking anomaly in the Devo-
nian_fauna, compared with that of Europe, concluding in these
words,—* Elle n'est certes pas suffisante pour empécher dé¢ con-
sidérer 'une et I'autre comme contemporames et produites dans
des circonstances sinon tout & fait identiques, au moins fres-
analogues.” (p. 135).

It will be seen on perusing the lists of Devonian fossils, that
De Koninck includes those I referred to in the second Edition
(1870) of this memoir, from Yass, Mount Lambie, and Moruya
River, and which are in part identical with the -Mount Wyatt
shells in Queensland.

These latter are mostly Brachiopods, and I have collected them
during my different journeys of several years from the western
boundary of the Carboniferous formation (underlying it in situ),
and occasionally from a scattered over-lying drift, ranging for
nearly 260 miles of direct distance (included between 36 south
on the Moruya, to nearly 32° south). The principal of these
particular Brachiopods are—Rhynconella pleurodon, R. pugnus,
Spirifer disjunctus, S. Yassensis, Orthide, Producte, §e. They
oceur in situ between the slaty rocks of Sofala and the overlying
Carboniferous beds on the Turon ; south of Moruya River: near
Mullamuddy on the Cudgegong River; at Cudgegong Creek : in
the deep defiles of the Upper Colo River; at Brucedale and
Bathurst; and in other places. Mr. C. 8. Wilkinson, with
whom I visited the locality in 1875, found them under interesting
cireumstances oceurring in a great synclinal curve, from nearly
the summits of Mount Lambie and Mount Walker (with con-
siderable dips), and explaining the sources from which the loose
pebbles eol%ectcd by me at Bowenfells some years since were
probably derived. From the occurrence of different fossils in
the pebbles, it is certain that many strata of the .Devonian for-
mation must have been broken up, and it seems that similar beds
have undergone the same process in other countries, for I well
remember picking up in 1829, in the “Platz” of Coblentz, on
the Rhine, a similar drift pebble, of just such rock as that in
question, containing a Brachiopod of like age.

During some recent explorations in the north-west of this
Colony, I became satisfied as to the widely-spread extent of the
Devonian series, of which more evidence will be elicited here-
after, the data for which are already sufficient, but there is no
room to introduce them on this occasion.

1 may however mention now, that amongst the specimens
collected by me in the neighbourhood of Yass in 1876, 1 find a
portion of ‘an Ichthyodorulite, which I believe to be Devonian,

B
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and that in March, 1878, Mr. C. S. Wilkinson sent me for com-
parison a specimen oi fossiliferous limestone, which I find also
came from the Murrumbidgee not from Yass, and which contains
a plate of a Coccosteus, of a triangular shape, studded with
tubercules of the same form as those on a plate of M‘Coy’s C.
trigonaspis, but somewhat different on the whole from his figure,
(See “ British Palwozoic Fossils,” Pl. 2. C. Fig. 6e.) It i
attached to a portion of bone, and ix in good pr reservation and
in the midst of fragments of other fossils, the matrix being
apparently the same as the Yarradong or Cavan limestone. It
was found by Mr. Hume.

Tasmania has at present furnished no well-established proof of
the distinet existence of Devonian rocks. But it is a fair
inference, first suggested by the late Mr, Salter, that the broad-
winged Spirifers common there in the Palwozoic beds imply the
probable occurrence. Mr. Jukes and Mr. Gould both repeated
the inference. Mr. Darwin and Mr. Selwyn agree that some
of the Tasmanian fossils “ occur in the Silurian, Devonian, and
Carboniferous strata of Europe.” This is nearly all that is
known respecting their position.

Western Australia, according to Mr. Brown’s Report, adds
nothing to the history of the Middle Palwozoics ; but Mr. H.
(J‘rregory indicated on his map and in his report the existence of
Devonian rocks near York and in other parts of that Colony.
Having examined the rocks so indicated, I can only state my
belief that they have no pretension to any such antiquity, and
are probably mere collections of loose granitic matter and other
drift cemented by ferruginous paste, which has since become
transmuted into concretionary nodules and hematite. There are
also pebbles of trap, much decomposed, in the so-called Devonian.
They may perhaps be more properly considered as representing
the Zaterite of India.

Queensland, on the other hand, according to Daintree's notes,
exhibits a stretch of Devonians extendmg through fen degrees of
latitude. Not the least interesting facts ave that the Tin Mines
of Queensland (as well as those of New South Wales) occur in
granites of Devonian age.

At Gympie, on the River Mary, rich gold-bearing quartz-reefs
oceur in transmuted slates and other tilted beds, which are com-
posed of detrited dioritic matter and brecciated deposits in
which are abundance of fossils of doubtful aspect, and these I
before referred to some part of the Carboniferous formation. Mr.
Etheridge considers and has described the fossils as Devonian.
They certainly have much in common with the Devonian beds
of North Germany and Belgium, described by Sedgwick and
Murchison, as I stated in the Second Edition, p. 10. It is right,
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however, to remark that Professor M‘Coy does not adopt this
determination, considering the rocks to be younger.*

Whatever be the age of the Gympie beds, in rocks of apparently
the same age in Queensland there is a vast amount of mineral

# The following ave the grounds upon which I ventured an opinion us to
their Carboniferous age in 1871  (“ Progress of Gold Discovery from 1860
o 1871,” pp. 5-7) :—

Notes on Mr. Hacket's Collection of Rocks and Fossils from the Gymypie

Grold-field.

1. This collection comprises two series of rocks, the one Sedimentary, the
other intrusive,

2. The latter consists of varieties of the greenstone group of the Plutonie
formations.

3. The former embraces several kinds of rock. Among them are some so
completely free from transmutation as to exhibit the characters of ordinary
schist, sandstone, and brecein; others appear to have been derived from
voleanic ash of the dioritic type, and have been, since their deposit, altered
by intrusive agency so as to put en the resemblance of diorite or greenstone,
and as such they have by some been classified.

4. The presence of fossils serves, however, to illustrate their conditions as
ash-beds deposited in an ocean troubled by contemporaneous or subsequent
igneous aetion, which, after the consolidation (in part) of the strata contaming
organic bodies, became changed by the new eruption. A considerable portion
of the Gympie Gold-field has thus become a metamorphic area.

5. Such phenomena are by no meaus rare in Australia. Bedded, as well as
intersecting, basalt occurs largely in the Illawarra Carboniferous district of
New South Wales, whilst, in the western border of that Colony (as about
Wellington) greenstone is exhibited in a similar connection with Upper
Silurian Strata. At Waimalee (Prospeet Hill, near Parramatta) an old diorite,
precisely like that of Bople, to the eastward of the Mary River, has furnished
a matrix for the plant beds of the Wianamatta Rocks, the highest in the New
South Wales series of Sedimentary deposits ; and these have been subsequently
transmuted by younger igneous rocks that pierce and overflow them. :

6. The whole of the Sedimentary deposits in Mr. Hacket's collection betray
the effects of contemporaneous independent forces. The purple schistose rock
contains, besides an oceasional fossil, fragments of igneous produ. ts, and some
segregated quartz ; and the gray and greenish fine-grained stone, derived from
diovitic detritus, contains frequently much lime, many imperfect squeezed
fossils, with a portion of some drifted matter. Patches of the purple schist
oceur in the green rock ; and in the brecciated beds composed of fragmentary
materials (the result of violence and subsequent consolidation in a state of
repose), chemieal action has produced segregationsof quartz which simulate true
quartz veins.

%7. Tt is to be presumed that the fissures in the strata which are now filled
in with auriferous and cupriferous quartz were formed at & later period. A
considerable time must have elapsed, for many of the fossils are th: mselves
changed or partly obliterated, and ave traceable only by the glistening cleavage
of calcareous sections,

8. Mr. Hacket has marked one variety of vock Schalstein, and it certainl
agrees with the definition of that species, inasmuch as it is laminated with
thin partings or coatings of cale-spar. Now thisis a very common occurrence
in parts of Geermany where greenstone is also present, and where the age of
the rocks is Devonian. Scﬁnlstcin is truly a derivative and not an inde-

dent product, and therefore must be included with the other transmuted
eposits. This rock exhibits at Giympie an exact resemblance to its namesake
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wealth besides gold, as ores of copper, iron, tin, lead, antimony,
mercury,&e. The work entitled « Nofes on the Geology of Queens- *
land, with the Appendix of Animal Fossils : By R. Etheridge, Esy.,
FRS., F.GS., Paleontologist to the Geological Survey of Great

on the Lahn, in Germany, where also are traces of copper ores and jasperised
schists, as at Gympie. Mr. Hacket’s excellent map of the Gympie Gold-
fields should be studied in eonnection with the valuable memoirs of Sedgwick
and Murchison, in the * Transactions of the Geological Sociely of London,”
2nd series, vol. 6 :—* On the Older Deposils of Novth Germany and Belgium.”

9. There is another probable connection between these Gympie beds and
those just referred to. At any rate, so far as the fossils go, they lead to the
conclusion that they are not older than Devonian, and may be Upper
Palwozoic. The principal fossils capable of indication are Nuecula, Fenestella,
Solarium, Spirifera, Orthonota, Edmondia, Stenopora, and Producta, which
last alone proves some of the beds to be mot above the Upper and not below
the Middle Paleozoic periods.

10. If this view is maintained, then we have evidence at Gympie, which is
well supported elsewhere in Queensland and in parts of New South Wales,
that auriferous quartz-reefs oceur in rocks younger tham Silurian; and we
have there also an additional proof of the influence of greenstone in the
production of gold deposits. The fact was many years ago pointed out by
myself and by Mr. Odernheimer in relation to the Peel River Gold-field, and
it has since then been extensively confirmed in the Thames River Gold-field in
New Zealand.

11. In Mr. Aplin’s report of July 21, 1869, mention is made of the resem-
blance of fossils in caleareous grits at Canal Creek to those in the ©diorite
slates’” at Gympie. The beds there are said to form * @ narrow band between
the greenstone area and the river.”” 1In these strata, though placed under the
head of * Silurian beds,” the principal fossils are Spirifera and Producta. Tt
is more than doubtful whether Producta has ever been found in the Silurian
formations, and it is held to be the most distinet of all fossiliferous tests of the
epoch to which it is confined. So far as is known, it belongs to the Upper and
Middle Palwozoic, and ranges only from Permian to Devonian formations.
Assuming this limit for Canal Creck and Gympie, it becomes certain that beds
of the age to which the fossils belong have a wide range in Southern Quecens-
land, and this is the case in Northern Queensland also. Evidence will one
day be produced to prove the occurrence of gold in the Upper Palmwozoic
formations in other loealities. Nay, Mr, Daintree has given me his reasons
for Delieving that it so oecurs on Peak Downs. (See guotation in note
at p. 9.)

The association of greenstone rocks with beds containing the fossils indicated,
will form a guide for prospectors in fresh districts of the Colony.

Too much importance cannot therefore be given to the establishment of
the fact to which the rvesearches of Messrs. Hacket, Daintree, Aplin, and
Ulrich have contributed, that igncous rocks of a certain class are the suvest
indications of gold in Queensland.

Mr Etheridge figures the following species as Devonian from Giympie :—
? Avieulopecten limeformis; ? A. imbricatus; A. mulliradiatus ; Spivifera
dubia ; S. undifera: Strophomena rhomliidalis, var. analoga ; Pleurolomaria
carinata ; Euomphalus ; Fenestella fossula ; Ceriopora ? laxa (Daintree's
* Notes aon the Geology of Queensland,” Q.J.G.8., Augt:, 1872, pp. 326, 333) ;
others are mentioned as Edmondia concentrica ; Productus cora ; Spirifera
bisulcata ; 8. undulata, &e.

De Koninck, 1877, considers the series to be Carboniferous, naming some of
those given above as younger than Devonian.,  (See Appendiz XVI. “ C.”)
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Britain, and W. Carruthers, Esq., F.R.S., F.G.S., Keeper of the
Botanical Department of the British Musewm,” is an invaluable
document, and deserves consultation (Q. J. G. 8., vol. xxviii,
pp- 271,360.) The map, especially the large independent edition,
and the plates and other illustrations, are highly useful. -

1t is interesting to find Dr. Hector stating at the beginning of
1875 that 2,000 specimens of Lower Devonian or Upper Silurian
fossils have been obtained from the morth-west district of the
South Island of New Zealand (* Ninth Annual Report of the
Colonial Musewm, 1874.") And equally interesting is it to know
that New Caledonia also holds out hope of contribution to the
Middle and TLower Palwozoic faunas, as in the Isle Ducos,
Leptena, Spirifera, Orthis, &e., occur with rolled Brachiopods of
the same character as those of the “ Gulf” on the Turon River
of this Colony. (“ Annales des Mines,” tome xii, p. 54, 15867.)
Monsieur M. P. Fischer is disposed to assign them to the Devonian
period (¢ Bulletin de la Soc. Géol. de France,” 18 Mar., 1867).]

In further reference as to New South Wales, it may be well to
mention that there seems to be in parts of the Western Districts
an exhibition of rocks which resemble in various ways the con-
glomerates of the “ Old Red Sandstone™ of Europe ; such overlie
the Marine Upper Silurian beds in the neighbourhood of Wel-
lington and elsewhere, and are known to contain Lepidodendra.
These may be well studied in the ravine of Curragh Creek, where
they overlie the Favosites beds of Jew’s Creek, &c. They form
ranges of considerable extent and of prominent features, and
streteh, according to my observations, to the Coutombals and in
patches as far as the Lachlan. The occurrence of a peculiar
species of Lepidodendron in three of the Colonies, New South
Wales, Queensland, and Victoria, has given rise to much con-
troversy as to the age of the rocks in which it occurs. It has
been long known to me, but it is only recently that it has been
found by me in widely distant localities, sométimes solitary, at
others in beds in which other plants of similar age occur.

It seems indeed as if every individual discovery in the Geology
of this Colony had a history or literature of its own.

In June, 1851, Professor M‘Coy wrote to me from Cambridge
respecting the first Lepidodendron he had seen from Australia,
and which I had forwarded by the late Rear-Admiral King to
Professor Sedgwick, and stated it to be L. tetragonum of the
English Coal-fields.

The late Mr. Salter, in his letter to me of May 9, 1859, said,
however, that the genus was not Lepidodendron.

In November, 1863, Sir C. Bunbury wrote to Professor R.
Jones respecting a collection of Australian fossil plants, including
the above species, sent home by me and now in the Museum of
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the Geological Society, where they were inspected by him at my
request, and noticed one (tke one) which he considered to be very
like L. tetragonum.

During the last few years I have collected or received this
plant from a variety of localities in New South Wales and
Queensland, and from the latter Colony it was also brought in
abundance by Mr. Daintree. Mr. Carruthers, who has given its
description fully in the paper before alluded to (Q.J.G.S., Aug.,
1872), has assigned tuv it the name of a species described by
Unger, viz., Lepidodendron nothum.

The extent of territory from which my specimens have been
collected embraces a direct distance of more than 1,100 miles
(English) between 19° s. and 35° s. (of course at intervals only),
from which we may infer the importance of its discovery in any
new locality, as establishing the existence of a portion of the
Devonian series to which it has been finally assigned.

It was satisfactory to be able to recognize this plant in January,
1875, in a creek near Rydal, on a spur of the Mount Lambie
Range, where the Devonian Brachiopoda occur, and to be able to
direct Mr. Wilkinson to the locality where he found his five
additional specimens, which certainly established the position i
situ of the species near that locality.

But it was not until subsequent visits in 1876 and 1877 that 1
was enabled to detect the plant actually ién sifw, and which
enabled me to ascertain the proper position of its habitat, which
is considerably below the level of the Brachiopod sandstone
of Mount Lambie, and on a spur of that range overlooking
Solitary Creek. ~ As a guide to future explorers, I left a “ broad
arrow” mark on the fence nearest the spot.

Professor M‘Coy adheres to his first opinion that the plant is
not L. nothum (See “ Coal Report,” and Decade 1, “ Prodomus of
the Geology of Victoria,”—pl. ix), and calls it L. Australe.

Writing in 1861, the learned Professor proves that there is no
mistake about the identity of the plant in question ; for he says,
a specimen of it, still T believe in the Melbourne Museum, is of
the same species as the only Palwozoic Coal-plant ever collected
in New South Wales, and which was sent to him about twelve
years ago for “determination during the controversy as to the age
of the plant-beds of the Newecastle N.S.W. beds.””  This mistake
as to date is of no importance, as it is rectified by my previous
quotation from Mr. M‘Coy’s letter, and I only refer to it to
show, which is due to himself, that we are treating of the same
plant.

But there may be found many, and there are already known in
New South Wales several distinet species of Lepidodendron and
its allies, in the Lower Coal-beds along the Karua Basin and else-
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where ; and although in the Upper seams they may not be known,
we have the testimony of Sir Thomas Mitchell, on the authority
of the late Mr. Lonsdale (¥ Parliamentary Papers, 14 January,
1852"), that a Lepidodendron was found “in sandstone™ between
Windsor and Parramatta, that “sandstone with impression of
Lepidodendron was also found over granite near Cox’s River,”
and I possess a cast of a Lepidodendron (verified as such by
Mr. R. Etheridge, junr.) in sandstone also, from the banks of
the Warragamba, between the junction of the Wollondilly with
Cox’s River and the junction of the Warragamba with the
Nepean, being one in a Devonian area, and the others in the
Wianamatta Basin. And if it be argued that they all came from
one source, and were drift fragments (which may be or not be
the case) still, as we discover elsewhere in Australia that the
drift Lepidodendra are almost all found not far from the parent
beds, the inference would naturally be that these had not drifted
far to the localities now pointed out.

Mr. M‘Millan himself told me in Melbourne in 1860 that the
Lepidodendron found by him, and which was 1 presume the one
I saw in the Museum, and which is figured by Professor M*Coy,
was picked up from the surface and first used to keep a door
open or shut in a store at Melbourne.  But if it was not taken
from its bed it is of no more value than any of those scattered
about the surface of Australia elsewhere. But the énferential
value is the same in all the cases.

The subject, however, with which we are now concerned need
not depend on such data.

Professor M‘Coy states that “the sandstone containing the
present species in Victoria has been found by Mr. Howitt over a
large extent of Gippsland to lie always unconformably on the
upturned edges of the true Devonian rocks s * and Mr. Selwyn
mentions other gpecimens of Lepidodendron from the Avon.

These admissions are worth very much to any controversy 1
may have had with the able and skilled Palwontologist of Victoria,
whose judgment as to genus or species I have no pretensions to

# T now recollect that Professor M‘Coy has admitted this fact, “as to the
specimen he alludes to in the Melbourne Museum, the Government Geologist
can testify that on first seeing it some years ago in a store at Melbourne,
T at once characterised it to him as the most important palmontological
specimen ever found in the Colony,” &e. [ Commentary” read before the
Roy. Soe., Melbourne, 26th June, 1860.] But in 1861 the Professor had not
apparently realised the value of the find, for he says in the ** Catalogue of the
Victorian Exhibition, 1861,” p. 164: * Having as yet seen no distinct identifi-
cations to prove the existence in Australia of the intermediate Middle Palwo-
zoic or Devonian formations ;7 but in 1857 he speculated on the occurrence of
the Carboniferous formation all the way from the Avon into N. 8. Wales.
[ Evidence before Parliament, " 18th August, 1857.” ‘¢ Progress Report on
Coal Fields,” see infra.]
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dispute, but who, like all the world, must necessarily be amenable
to facts and logic ; I therefore forego all comments on L. nothwum
and L. Australe, and leave the decision where it should rest—in
the hands of Paleontologists.

Two points, however, remain for remark on the Devonian.

Gratified as T always am (when I consider that 1 have never
had an hour’s assistance in the field from any individual during
my thirty-nine years of geological labour to profit by the collected
intelligence and the host of well-skilled physicists that help to
make geology what it ought to be) to peruse the recitals of the
ficld-geologists of Vietoria, T have had especial pleasure in
reading Mr. Howitt’s deseription of the Devonian area in Gipps-
land, and of his researches on the Snowy River and other
localities in Victoria which I visited and examined in 1851,

In those days the Devonians were unknown to Australian
explorers, and even so late as 1863 only a suspicion existed as to
the actual relation of the strata about Mount Tambo and other
places in Gippsland.

The limestones of Buchan and Bindi had not been as now cor-
related with Devonian, and the Director of the Geological Survey
of Victoria himself, in 1866, held the opinion that the arrange-
ment was such that the limestones were Upper Pal@ozoic. 1t is
not surprising therefore, that in the patch of fossiliferous rock
in a narrow gully at the very head of the Murray River which 1
discovered in December, 1851, T should have considered it “ not
younger than the base of the Lower Carboniferous ®—which
Justifies the remark I made in the last Edition, that if Professor
M:Coy was “#2ight” in determining the Devonian to be the epoch
of these Gippsland limestones, I could not be far wrong, espe-
cially considering that my discovery of fossiliferous rocks was
made in a great hurry for want of time to institute careful
search, during a journey in unpleasant weather, after lying all
night on the bare ground, on the upper slope of the Great
Dividing Range, at Kurnoolee (Native Dog Creek), on my way
from Moambah to Omeo. In 1870 the remark was made by me
that “¢» 1851 " 1 held Mr. Selwyn’s view, but I had no intention
of disputing subsequent results; I do not think I was justly
dealt with when I was reproved for so doing, especially as in
1870 1 had written in the following words to the Editor of the
“ Sydney Herald” (in reply to a statement in the * Ovens and
Murray Advertiser” respecting an alleged discovery of an Zchthy-
osaurus at the head of the Indi or Murray River) :—“On 16
December, 1851, I visited the loeality and found Marine fossils
there of an age not younger than the Lowest Carhoniferous
rocks of N. 8. Wales. The Victorian geologists consider them
Devonian.”
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Mr. Selwyn reported plants from Mount Tambo, but Mr.
Howitt [** On Devonian Rocks of North Gipps Land. Progress
Report,” No. 111, p. 233] says that in 1876 he could not find
any. That locality is not very far from the one visited by me.
I certainly saw no Lepidodendron near Tambo or at the head of
the Indi, but fossil wood occurr d at Tambo Bluff, where it had also
been found by Mr. John Wilkinson and Mpr. Tyers, then engaged
in their survey ; before 1850, and in a letter written in that year,
about twelve months before I visited Omeo, the latter spoke of
the Bindi and Buchan limestones as mountain limestone, which
1 mention merely to show that others beside myself had at that
time the same impression respecting the Sedimentary deposits of
the vieinity.

The subsequent investigations by Mr. Howitt proved that the
deposits in question were Middle Devonian.

My object in referring to this otherwise unimportant matter
has been to explain the last passage in the note below (quoted
from the last Edition of this memoir, as it appears in * Mines and
Mineral Statistics of New South Wales,” 1575, p. 161, and which
was accidentally. left incomplete.®

These references and quotations bear upon the possible
relation of Lepidodendron to the Devonian Marine fossils in the
localities mentioned.

Mr. Howitt's Report is very valuable on many accounts. He
has made out with considerable precision the actual sequence of
the Devonian beds over a large area, and places them not only
as they should be above the Silurvian, but as having once

# Nore.—In Queensland, the Burnet Runge, the Mount Wyatt Distriet, and
tracts about the Bowen Gold Field and Burdekin (on which river limestones
with fossils oceur), are strewn with spoils of a formation which Mr. Daintrec
cills Devonian, From the former locality T have had many colleetions, and
among them all I find Productus in allianee with Trilobites which appear
to be older than Carboniferous. Omn the western flanks of the Cordillera
near Yass, and on the eastern along the Shoalhaven River, and again near
the Hanging Rock, New South Wales presents numerous bands of hmestone
full of such fossils; but it is doubtful at present whether these lic on the
horizon of the Devonian, or whether they belong to some portion of the
Upper Silurian.  As these beds appear to range all through the country on
a nearly meridional strike on both sides of the Cordillera, they are traceable
in widely different places ; and it may eventually be determined, that
though in close contact, there is really a distinction of formations only to be
detected by accurate survey. So far as Lepidodendron is concerncd, that
plant occurs in some places in associntion with beds that are decidedly
younger than any called Devoniun, near Pallal on the Horton River, and on
the Manilla River in Liverpool Plains, and in the gold-drift of the Turon
River, which has been dervived from beds of transmuted sandstone
belonging to the Coal-beds at the head of the river. It occurs thus on Dan-
gera Ureek, Yalwal. Near Wellington, also, Lepidodendron has been found
in hardened rock of similar origin. At Canoona Gold Field, in Queensland,
Lepidodendron occurs in hardened shales; and at Goonoo Goonoo, on the
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occupied a very much wider area than at present over what is
now called North Gippsland, the Upper Devonian having
occupied the whole of it. He seems to have assigned the Snowy
River Porphyries in some localities to a position between Upper
Silurian and Middle Devonian. The Porphyries are considered
generally as Lower Devonian, resting as they do on Lower
Palwozoics or Granite,

Under the circumstances detailed, there was no great heresy in
considering the deposits hastily observed, as 1 then supposed them
to be, as Lower Carboniferous, which was the oldest Sedimentary
deposit then known with any certainty; and Mr. Howitt, in
1875, admitted that there is in Gippsland a passage from the
Upper Devonian into the Carboniferous beds. “ We find,” he
says, “ that the materials of which the groups are composed are
threefold—coarse conglomerates, sandstones, and shales with
oceasional beds resembling ‘cornstones’ in their caleareous
character.  No such unconformity is probable between the
Upper Devonian and Carboniferous as between the former and
the Middle Devonian.” (p. 237.)

The characteristic fossils in the Bindi limestone are Spirifers—
such does not appear to be the case in the Tamnbo series, nor is
Lepidodendron apparently known there. the Avon River more to
the s.k. being the chief habitat of that plant.

Mr. Howitt hag, I think, clearly shown that the Bindi beds
are below the Tambo. As to the Porphyries, they seem in places
to belong to the Granites (which at Moamba, in N.S.W., are
stanniferous), and occupy a very prominent feature on the long

Peel River, in New South Wales, it oceurs in fine gray sandstone, with Ferns
and Sigillaria in close proximity to beds of Marine fossils which are as old as
Lower Carboniferous. It occurs also about 10 miles N.w. of Goulburn, and
Devonian Marine fossils are known to exist not very far off in the County of
Argyle. 1t has been reported also on the Warrego River. :

Besides these fossiliferous evidences of supposed Devonian age, there are beds
of grit, sandstone, and conglomerate occupying positions of extreme doubt-
fulness as to age, not only in Victoria but also all along the coast ranges of
New South Wales, whicl, as described by me and eonfirmed by Mr, Daintree,
are certainly older than some parts of the Carboniferous formation. They
make a near approach to the “Old Red” of Europe. Inmy “ Report to the
Government of New Souwth Wales” (6th March, 1852), I have mentioned that
I had traced these beds “ from the head of the Shoalbaven to the Lead of the
Genoa' ; and Mr. Daintree, in his Report to Mr. Sclwyn, Director of the
Victorian Survey (26th May, 1863), adopts my deseription, word for word,
as applicable to *the Grampian sandstones, the conglomerates south of
Mount Macedon, of the Avon River and Tambo, Gippsland ”’; and he adds,
“there can be little doubt they are all members of one great formation.”

At Mount Tambo, according to Mr. Selwyn (1866), they underlie the
limestone of that loeality, which he thevefore ‘considers as probably Carbon-
iferous ; and this, as stated above, was my view in 1851. (From 2nd. Ed.,
pp. 8-9.)
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descent of Jacob’s Pass to the Tongaro River. In 1851 I con-
sidered the Giranites and Porphyry to be Devonian, and I know
now from my own researches and the revelations of Mr. Howitt
and others that bedded Devonian rocks may be traced at
intervals in a somewhat direct course from Gippsland to’ the
County of Phillip.

There are several important deductions in Mr. Howitt’s paper
which there is no space here to consider. It will be of great value
to any one interested in the study of the Palwozoic formations
of Australia, especinlly the relations, supposed or real, between
the Middle and Upper divisions of them.

I cannot refrain from noticing here the service rendered to
this question by my friend C. 8. Wilkinson, F.G.8., who has
lately brought out a map, under the auspices of the Department
of Mines at Sydney, of a tract of country intimately known to
myself during the last thirty-seven years, and previously alluded
to (p. 17), showing the geology of Hartley. Bowenfells, Wallera-
wang, and Rydal, and the relations of the Upper and Lower
Carboniferous, Devonian, and in part Upper Silurian formations,
together with Grranite, &e., in that part of the County of Cook
which surrounds the Western Railway from Hartley Vale to the
County of Roxburgh. It was in this area that 1 first found
gold in February, 1841, and in which (and recently in Mr.
Wilkinson’s company) I have renewed my researches in geology
from time to time.

As it belongs to the topic immediately in hand, 1 consider it
only a duty (after so long an acquaintance with the country
delineated) to testify to the general accuracy of the details, and
the carefulness with which they have been expressed. It is the
first work of the kind which has emanated from this Colony, and
is at once a proof of the skill and honesty of the author, and a
credit to the country. This map alone will serve to refute the
absurd statement made in “ Progress Report of the Geological
Survey of Vietoria,” No. 111, 1876, p. 62, that * Devonian rocks
have not been discovered elsewhere in Australia” than in Victoria !
without referring to De Koninck’s account of the numerous fossils
of that age collected before 1850 in various parts of New South
Wales, and which in the very year (1876) when the dogma was
proclaimed ex eathedrd had been described, figured, read before
an eminent Society in Europe, and proclaimed by publication to
the world!! (See Appendiaz XV.)

§ 4. Uprer Parnzozorc.

Notwithstanding the opinion expressed respeeting L. nothum,
I do not however affirm that Lepidodendroid plants do not
oceur in our Lower Coal Measures, as I have for years affirmed it;
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and even L. nothum may, for anything I know to the contrary,
ascend to them and belong to both Upper and Middle Palwozoic.
In the section on the Devonians facts are mentioned which show
that such plants are well known in our Carboniferous beds, and
there are numerous others which can be easily established.

Other acknowledged Lower Carboniferous plants are also
known, though denied in no very gracious spirit some years since.
Professor M‘Coy, as we have seen, doubted it, and De Zigno
accepted the doubt; but the plants are here nevertheless, and
were not manufactured out of Mesozoic specimens.

Mr. Leo Lesquereux, of Columbus, Ohio, whose reputation is
sufficient authority, was good enough to examine two carefully
photographed examples from the Rouchel River which I sent to
Professor Dana, and pronounced one to be L. dickotomum and
the other Z. rimosum of Sternberg.

Professor De Koninck also found embedded with the Marine
fossils of my collection from the Lower Carboniferous of Muree,
tlen ‘William, Burragood, and the Karua, various well-known
plants, such as L. veltheimianum (Sternb.) ; Bornia radiata (A.
Brongn.) ; Calamites varians (Germar) ; Schizopteris (sp.), &c., &c.

Dr. Feistmantel (Palrontologist to the Geological Survey of
India) has also recognized in the strata from Smith’s Creek,
Stroud, Rhacopteris (first found there by me in 1850);
Teweniopteris, (near) Eekardi (Germar); Cyclostigma Kiltorka-
awm ; a Paleozoic Sphenophyllum, with Glossopteris, which also
occurs in some of the other Lower strata. as at Muree, &c.,
Lepidodendron, &e. (*“Records of G. S. of India,” No. 4, 1876.)
I privately learn that Dr. F. thinks the species of Rhacopteris are
very near to R. #ransitionis (Stur) and R. flabellifera (Stur) =
Cyclopteris inequilutera (Gipp)] and near to Sphenopt. Romeri
from Rothwaltersdorf in Silesia— Culin.

I have now sent additional specimens to Calcutta, and the
question of Ofopteris from Arowa will be settled which I have
written with (?) as veported from Stroud, it being quite possible
that Rhacopteris may oceur in each loeality. (See Appendiz X.)

One object in quoting these data will be served by comparing
them with the extracts in the note below. *

* The Baron de Zigno having stated in 1860 that the Indian strata with
fossil plants belonged to the “Lower group of the Oolite,” adds :—* This
would not be the ease with those of Australia, if the observations madein 1847
by the Rev. Mr. Clarke were confirmed, for lLie mentions in these deposits the
presence of the genera Sigillaria, Lepidodendron, and Stigmaria, which
would settle the guestion. But I am not aware that the facts thus cited have
been since verified.  On the contrary, no mention is made of these genera in
the works of Messrs. Moore and M*Coy, in which we are presented with a
series of forms which, together with loeal types analogous to those of India,
there are species which recall the Jurassic flora of Scarborough.” [ “ Some
Observations on the Flora of the Oolite. By Baron A. de Zigno,” Q.J.G.S.
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Having personally compared with specimens from Kiltorkan
(in my possession) the Syringodendron dichotomum (of Mr. Car-
ruthers’s paper before referred to) which I sent home to England
some years since, and which is yet in the Geological Society's
Museum, let me add that T found it in company with the
Lepidodendron nothum and some other casts of plants in the
year 1852,

T would remark, that in one locality in Tasmania I collected
many individuals of a species of so called Syringodendron, which
occurred in the Coal Measures at the base of Spring Hill, on the
slope of which hill Strzelecki stated that he found in beds of sand-
stone Pecopteris odontoptersides underlying the Pachydomus
globosus, known to Professor M'Coy as a Wollongong Lower
Carboniferous shell. It is only fair to add, that though I made
in two different years a close examination of the hill and the
surrounding district, I failed to recognize the shell, though I saw
much that reminded me of the geology of certain parts of the
Hunter River Coal formation, and of the Tllawarra, of the age of
which there is little doubt. [ have lately learned that at least
two Marine fossils above the plants have been found on Spring
Hill.

On the borders of the Devonian formation in parts of the
Hunter and Manning River basins, the Lower Carboniferous
which is highly inclined passes on along the same strike into beds
charged with Lepidodendron, Knorria, Sigillaria, &c., and in some
instances Lepidodendron occurs in the same blocks with ? Otopteris
ovata of M*Coy, an cxample of which was shown in the Exbi-
bition at Sydney in April, 1875, from the east of Stroud. On
the ranges at the head of the Peel, and about Booral, Stroud, and
Scone, occur numerous fragmentary blocks with Lepidodendron,
Sigillaria, and other usually associated fossils of Carboniferous
beds.

These and other facts of similar kind have been.often stated
by me on former occasions. They are referred to on this, in
order to show the relations of the New South Wales formations.
At present many of the points where the Upper and Middle
Palwozoics meet are ill-defined, and it will require the researches
and labours of many years to fill them in with strict accuracy.

xvi, p. 111.7  In reply to this, and to some very remarkable attempts by
another critie to show that I had made out my Palwozoic species from frag-
ments of Mesozoic plants (on which I do not choose to comment), I confine
myself to one further extract from a paper written by me in 1860, and
published in March, 1861 :—* T placed years ago in the Australian Museum
at Sydney, specimens of these disputed plants, and in the present year 1 saw
one of the species in the University Museum at Melbourne, which had been
found in Gippsland. [ On the relative Positions of certain Plants in ihe Coal-
Learing Beds of Australia : By Rev. W. B. Clarke, M. 4., FG8"; QJIGS.
lxvii., p. 355.] '
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Nor can it be wondered at, that in so large a territory, and with
such complicated and broken features, details must for a long
period to come give way to generalizations. That the two for-
mations seem to have a passage from one to the other is pointed
out by numerous instances in this Colony ; and it may be illustrated
by the oceurrence of Bornia radiata (see p. 30), which is one of
the distinguishing fossils of Schimper's “ Epogue Paléanthraci-
tigue” intermediate between the two (see Zbme iii p. 620), as well
as by Rhacopteris which is so common at Smith’s Creek, Stroud ;
nevertheless, M. De Koninck considers the mass of the Lower
Carboniferous Marine beds he has described to represent only the
Upper and Middle Carboniferous of Europe. Other instances of
like kind could be pointed out of passages from the one formation
to the other. And this I have endeavoured to establish in relation
to connection of our Coal-seams on the Hunter and elsewhere
with a Paleozoic series through the occurrence of genera of plants
which have generally speaking a Mesozoie character,

One aim of my labours in Australia has been to show that we
have a succession of groups passing upwards so as to present
collectively one great series of Coal-bearing beds, instead of an
interrupted widely separated series of formations which have no
connection with each other. The question between Professor
M*Coy and myselt was precisely of this character. He has held
that, “no real connection” exists between the beds under the
Coal and the Coal Measures themselves ; but that * they belong
to widely different geological systems, the former one referable
to the base of the Carboniferous system, the latter to the Oolitie,
and neither showing the slightest tendency to a confusion of
type.”

It is quite true that there may be succession of formations one
over another without any ascertainable break ; and there may be
also in any given series of deposits of one age interruptions and
partial dislocations, marking time in the deposit of the strata
without any actual change of epoch; and in cases there may be a
want of parallelism or “ conformity” in the beds of one and the
same group ; and it is conceivable how plants that have
grown in one age in one country may be found to have grown at
another age in a distant territory, without the means of our
tracing the missing links in their ‘connection. And, therefore,
such plants as Pecopteris Williamsoni might be found in China,
or in Australia, as well as in Yorkshirve, with or without any
inference as to oneness of epoch ; and very much discrimination
and labour may be necessary to discover that the plants are
identical and have collateral evidence, derived from the corres-
pondence of matrices, clays, sands, or shales in which they are
mmbedded, that they grew near where they are found, under the
same actual climatal or physiological conditions.
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It is this required proof which renders it, in some cases, no
wilful scepticism to call in question the identification of any
plants ; and it may be questioned whether any of our fossils are
capable of such complete identification as to make their recog-
nition a matter of positive certainty. On the other hand, even
in organic remains of Marine origin there may be difficulties of
another kind. We need only refer to the very interesting
report of the meeting of Members of the Geological Society of
France at Roanne in 1873.* to see how a plant, noticed above
(Bornia radiata), occurs in the Coal-beds near Roanne, in a
variety of deposits all apparently of one formation, which M.
Douvillé shows to comprehend in itself two distinet and
independent formations, exhibiting singular and extraordinary
concordance and discordance, owing to certain physical derange-
ments which bring as it were the strata of Sarrebruck Coal-field
and that of Saxony into Central France, and, at the same time,
according to M. De Rouville, exhibit a concordance between the
Coal formation and the Permian, and discordance between the
mountain limestone and the true Coal-beds without mixture of
the flora. After well considering such a condition of things as
this, one should be very cautious in the matter of stratification,
especially in a country so distant from Europe and America as
is Australia. It was my lot to pass through the district in
question in 1825, and I still retain impressions of the geology,
so far as T noticed it ; but I regret that I did not know it, as 1
now find, to be in many more points than those just mentioned
like that of some portions of our Australian Coal-fields. A
more striking instance of the conformity of stratification of
widely separated formations may be found in a memoir of
Casiano de Prado, © Sur Uexistenee de la Faune Primordiale
dans la chaine Cantabrigue,” read by M. de Verneuil before the
same Society, on 7th May, 1860,—in which is shown a section of
vertical rocks perfectly conformable to each other without the
slightest break, Lower Devonian rock and Red Sandstone with the
Devonian fossils side by side and on both sides of a band of
Lower Silurian, as determined by Barrande and De Yerneuil,
whose descriptions of the fossils is given in the memoir.  The
whole of the rocks mentioned, which are suceeeded by carbon-
iferous strata equally vertical, were considercd at one time to be
Devonian.  On this most instructive example M. Barrande
makes the following excellent remark, which will be suflicient
apology on my part for calling attention to the necessity of
carefully examining the Stratigraphy as well as the Paleontology
of the rocks in Australia,—* This example is so important in itx
results that it deserves to be cited in the number of those which

* ¢ Bulletin,” 3¢ serie, tome 1, pp. 441-450.
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prove how the mutual aids ought to wait on each other, of the
two principal branches of Geology, that is to say, Stratigraphy
and Palmontology. Their comparative application could only be
despised by minds prejudiced and disposed to sacrifice the
progress of science to the ephemeral maintenance of their exclu-
sive and systematic views,'—the conclusion of the paragraph 1
leave in the original, © Des esprits si élroits ne se trouvent pas parmi
nous.” [* Bull. Soc. Géol. de France,” 2' ser. xvii, p. 543.]

In the course of my work I have had to contend with the
prejudices of some who have never visited this territory, and who,
from a distance of many hundred miles, have ventured to
dogmatise, solely from a palxontological point of view, without
caring to ascertain how far the stratigraphical evidence is at
variance with their conelusions.

In consequence of this the ascending order of formations
above the Lower Carboniferous in this Colony has long been
disputed by some, whose unacquaintance with facts patent to all
who have examined them is the best apology for amore temperate
style of criticism than has been adopted.

We are, however, indebted to Professor M:Coy, for ascer-
taining, in 1847, the existence of eighty-three species of animal
remains in our Carboniferous formation, in a collection forwarded
by me to the University of Cambridge, in which the Professor
was then officially employed.

Before that time, Bowerbank, Sowerby, Morriz, and Dana had
determined the existence of the Carboniferous Marine beds ; and
the latter author enumerates about eighty species observed
during his excursions in New South Wales, in some of which 1
accompanied him.  (See dppendix I1))

More recently Mr. Etheridge has described fifteen species of
Lower Carboniferous fossils from Queensland, in relation to M.
Daintree’s paper on the geology of that Colony, of which ten
were furnished by myself. None have yet been discovered in
Victorin.  In Tasmania, Mr. Gould figured some well-known
formsx from that Colony, but the plates were never published.

He has noticed also, what I have contended for, that the
worked Coal-beds of the Mersey River belong to the same forma-
tion with Palwozoic Marine fossils, as in Queensland and on the
Huunter River.

Having visited the Tasmanian locality for the purpose of
inspection, I can confirm all that has been stated respecting the
occurrence of the Palwozoic fossils, Orthonota, Spirifera, Fenes-
tella, Pachydomus, Theca, &e., in association with and immedi-
ately above the Coal ; and lately I have been officially informed
that Coal-seams have been found by piercing these beds on the
Don River, confirming my grounds for recommendation to look
for them.
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In Western Australia traces of these Marine beds have been
detected and announced by Mr. Gregory. And in extension of
the formation northwards beyond the limits of Australia, it is
well known by more than one observer that Carboniferous beds
exist in the Island of Timor, where Beyrick discovered several of
our New South Wales species, eg., Spirifer lineatus, Sp.,
Tasmaniensis, Productus semireticulatus, P. punctatus, fc
(“Aead. des Sciences de Berlin,” 1861.)

My own collections received in 1874 from Queensland some
interesting additions, which arrived too late to form part of the
contribution to the Daintree Collection.

Among these fossils, from the head of Bee Creek (Fort Cooper),
1 find Pecten, Spirifer, Trochus, and magnificent siaecimens of
Productus, and a variety of usually associated shells, and with
them in the same brown ferrnginous grit and shale-beds well-
depicted Glossopteris, and some other plants, one fragment of
which appears to be of a Dictyopteris.

This mention of Glossopteris will lead to considerable discus-
sion respecting its oceurrence in beds interpolating in the Marine
fossiliferous strata, as well as occurring in the shales of the Coal-
seams on the Hunter River and elsewhere in New South Wales
and in Queensland.

Mr. Daintree, F.G.S., (“ Notes on Geology of Queensland,”
Q.J.G.S. xxviii, p. 286) gives a section from the Coal-seams near
the Nebo Crossing of the Bowen River, of Coal-seams with frag-
ments of Glossopteris underlying Productus and Spirifer beds
several hundred feet thick, with abundance of other Carboniferous
mollusca, the strata being upheaved by porphyry, and the lower
beds resting upon it. The beds are “ quite confyormable.“ At the
junction of the creek the argillaceous Marine beds are surmounted

y others consisting of * coarse grits and sandstones with inter-
stratified shales. In these the impressions of Glossopteris are very
common and sometimes beautifully preserved ; but,” he adds, “ I
have never been able to find the fauna and flora unmistakeably
represented in the same bed.”

This admission as to that particular locality has been used
against the evidence of the beds themselves as to their position
by the author of “ Report of Progress by R. B. Smyth, No. I1L,”
1876, p. 59, who states that “ any misapprehension in regard to
the age of the Mesozoic Coals of New South Wales, probably, is
due to the accidental or apparent conformableness of the Meso-
zoie strata to the underlying Carboniferous (Palmozoic) rocks™ !!
In addition to the evidence from the junction of Nebo Creek and
Bowen River, Mr. Daintree cites, with a section, the facts
observed at Pelican Creek, where he shows “ Marine beds resting
directly on a Coal seam.” “ At the base of this cliff a seam of Coal
about 4 feet thick crops out the entire length of the section.

C
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Directly upon this rests a coarse-grained sandstone, with a few
imperfect casts of shells; while at the top of the cliff an
arenaceous limestone band holds abundant specimens of the
Streptorhyneus erenistria so common throughout all the Lower
Marine series.” (p. 288.)

Here we have 1n addition to Glossopteris below Marine beds,
Coal also below them, and lower down (flossopteris in the sand-
stone and shale—facts quite in keeping with what has been so
clearly shown by myself in parts of the Hunter River basin in
New South Wales.

In further confirmation of such evidence, I will now quote an
extract from a letter by Mr. Daintree, dated “ Maryvale, North
Kennedy (Queensland), January 22nd,1870. On the M‘Kenzie
River, near the junction of the Isaacs, the Coal Measures are
highly inclined, Glossopteris the common fossil; but running up
Roper's Creek they gradually become horizontal, and at the top
of the Roper’s Creek Watersﬁed horizontal beds of sandstone and
sandy limestone are the only rocks exposed in section full of
Hunter River fossils, Producti, &e. * * * T could only be more
assured than ever that the Glossopteris beds underlie these hLori-
zontal Productus beds, and a week spent in surveys would
altogether settle the matter. I see Hector gets Glossopteris
associated with Mesozoie fauna in New Zealand ; I am satisfied
we have it with Paleozoic Carboniferous fauna.”

Speaking of the valley of the Comet Creek, Leichhardt (“Over-
land Ezpedition,” pp. 104-5) says he met, on January 9-10, 1845,
with sandstones in the deep guﬁies running to the creek and on
slight elevations—*Sandstone crops out in the gullies of the valle
in horizontal strata, some of which are hard and good for build-
ing, others like the blue-clay beds of Newcastle, with the
impression of fern leaves identical with those of that formation.
At the junction of Comet Creek and the river I found water-
worn fragments of good Coal and large trunks of trees changed
into ironstone. I called this river the ¢ M‘Kenzie,’ ” in honour
of Evan M‘Kenzie.

It is o far certain that the Newcastle beds underlie the Marine
Carboniferous near the junction of the Comet and M‘Kenuzie.
Gregory found the remains of Leichhardt’s camp on 17th
November, 1856, but records no geological data at that spot
(J.R.G-.S., xxviii, p. 128). But W. Lockhart Morton (*Nofeson
Northern District of Queensland,” Trans. Phil. Inst. Victoria, read
23rd January, 1860) noticed the Coal in large angular blocks at
the junction. In another spot some distance from the junction
and on the M‘Kenzie he observed “in a stratum of sandstone an
angular piece of beautiful bright Coal embedded—proving that
this piece of Coal is of greater age than the sandstone and than
the seams of Coal which that sandstone overlies.” (p. 13.)
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Respecting Mr. Daintree’s evidence, may be added here the
extracts from two letters from that gentleman to myself (which
were published by me in a paper on “ Marine Fossiliferous
Secondary Formations in Australia” (Q.J.G.S,, xxiii, p. 11) :—

“ Bowen, February 10, 1866.
“Tn the Bowen River Coal-field, your statement as to the
Palwozoic age of the Newcastle beds is, so far as T could judge,
entirely proven, since we have Spirifers, &e., similar to those in
Russell’s shaft and the railway section at Maitland overlying the
Cloal-seams, Glossopteris being the most abundant fossil fern.”

¢ Brisbane, April 11, 1866.

“T send you a copy of what Professor M‘Coy addressed to me
after an examination of the fossils I took him, viz.,—

¢ Your brown beds No. 2 are identical with the Marine beds
underlying the Coal of the Hunter’ [i.c. overlying the Stony Creek
Coal-seams.—W.B.C.], ‘the Productus brachytherus, ch., §e.,
fixing them, The Streptorhynchus is new, but of clearly carbon-
iferous type. I have no doubt of their being Upper Palozoic.

‘The plants are Phullotheca Australis and Glossopteris Brown-
iana, forms related to which in Europe are only found in Mesozoic
rocks.” "

As to Lepidodendron, I have mo where asserted that the
Lepidodendron, Sigillaria and other plants of that class have been
found in or over the beds of Newcastle or at Wollongong, though
I have mentioned already the possible discovery hereafter ; but I
have asserted many times that such plants oceur in some parts
of our Coal Measures, and that below the Marine fossils which
underlie the Upper Measures Glossopteris occurs, and others
which have been by some considered solely of Mesozoic age ; and
T have therefore argued that there ds “ a connection,” which has
~ been denied, the denial in my opinion having arisen from want of

personal experience on the part of my opponents, though I have
given them the same credit I take to myself, viz, that we each
and all come to conclusions to which we are led by our individual
acquaintance with or ignorance of facts. That some of the
doubters have contented themselves with passing sentence without
sufficient inquiry is distinetly stated by one of them in a Parlia-
mentary document, from which extracts will be found further on.
I refer now to the * Progress Report from the Select Committee
on Coal Ficlds,” Melbourne, ordered to be printed, 20th October,
1857, and to the Evidence under questions Nos. 461, 471, 677,
581, 582, 584, 586, 588 to 592. No one who peruses that
evidence will deny that it was upon preconceived Palzonto-
logical determinations alone, without the condescension of a local
research, that positive dogmatic dicta were declared as law witha
wilful resolve to over-rule any opinion in opposition. Mr.
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Carruthers, whose judgment none perhaps would rashly call into
question, in the discussion which ensued upon the reading of
Mcr. Daintree’s paper (op. eit.), argued that “ With regard to the
supposed Glossopteris and Teniopteris Epochs, which by some
had been regarded the one as Palmozoic and the oiher as
Mesozoic, he was not convinced that they could be distinetly
separated, but thought rather that they might belong to different
portions of one great period. * * % ¥ Jq thought that
neither was of a date earlier than Permian.”

The conclusion T have all along held is, that the * Carbonif-
erous” strata, and those which it pleases dissidents to fancifully
designate as “Carbonaceous” (which is, at the best, a misnomer),
are parts of one great series, and that the beds which contain
Mesozoic Marine fossils may be properly placed in still higher
stages of the Palontological edifice.

In noticing my opinion expressed in 1861 (in a paper “ On
Recent Geological Discoveries and Correlation of Australasian For-
mations with those of' Europe’), Sir Roderick Murchison (“ Address
to the Geol. Sec. of Brit. Association at Manchester,” Sept. 5th,
1861), holding the view of a possible double series, stated that
he had received a communication from Mr. Gould in which he
(Mr.G.) says, that in “ Coal-fields of the rivers Mersey and Don,
one of the very few which are worked in Tasmania, he has con-
vinced himselt that the Coal underlies beds containing specimens
of true Old Carboniferous fossils,” and adds “that in Tasmania at
least, the Cloal most worked is unquestionably of Palmozoic age,”
(p- 23.) In this Mr. Selwyn (Q.J.G-S., xvi, p. 147) fully
coneurs.

Now, in the paper on which the above comments wero
made I had expressly affirmed, that reviewing the whole dis-
cussion I was willing to admit, “ that though some of our Coal
appears to belong to the true Carboniferous epoch, yet it is
possible that some may belong to the Permian epoch as sug-
gested by Mr. Dana for the Neweastle Coal, or to the Triassic
as suggested for the Indian and Virgimian Coal; but I am not
yet [i. e, in 1861, nor am I now, 1878] convinced that our New
South Wales Coal-seams are of Qolitic age.”

My highly respected friend Dana at one time abandoned the
Permian for the Trias, and Dr. O. Feistmantel of Calcutta is
labouring diligently to support this view in opposition to those
of Dr. Oldham and Professor Blanford. (See p. 62.)

But the question is still an open one, although the Oolites are
insolvent; and if all our N, 8. Wales Coal is not somewhere
between the Trias and Palwozoie, or at the top of the latter, in an
intermediate Palzozoic stage not known in Europe, it will require
strong faith and stronger affirmation to cast it alf into a Mesozoic
receptacle, notwithstanding the possible reliance of my Victorian
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friends and critics on one or both of the assertions that there is
no connection “ between the Newcastle Coal and the base of the
Carboniferous” (which may be true as far as the dase is con-
cerned), or that it is “ not older than the Trias, nor younger than
the Oolite”-—so that if the Trias wing, Qolite is no where! Q.E.D.

Those who deny the asserted age of our workable Coal-seams
affect to rely on the assumed age of that most prominent plant,
Glossopteris Browniana. They say Glossopteris is an Oolitie
genus, *“ Evactly as in the English beds the Glossopteris is associ-
ated with Teniopteris?” i.e., in the assumed Oolitic series. To this
we may reply, that  Glossopteris Browniana” which is “ the
Glossopteris” alluded to in the above extract from the “ Report
of the Three Commissioners on the Western Port Coal-fields,”
(p- 8), is a plant utterly unknown in Europe and America, and
only known in India, South Africa,and Australia; and that Teni-
opteris, which is said to be associated with it in English beds,
according to Schimper, the most recent expounder of Fossil
Botany, is a genus which has only five species, all of which are
Permian, i.e., of Paleozoic age or of Upper Carboniferous. Even
if one Teniopteris should be found mm the same beds with
Glossopteris, that fact would not invalidate but would rather
strengt%len my argument. Since the former js Pal®ozoic, and the
latter oceurs in the Coal-seams below the beds which are filled
with Lower Carboniferous Marine fossils, it is elear that those beds
and the plant they hold must certainly be Pal®ozoie, whatever
becomes of any other part in the succession of the series or
group to which they belong. It was attempted to be shown that
there exists an inversion of beds at Stony Creek, where five
seams of Coal holding Glossopteris, under 143 feet of acknow-
ledged Palwozoic Marine beds, occur (the fossils from which 1
sent down to Sir Henry Barkly, who submitted them to Prof.
M‘Coy), and to meet this I requested that a geologist might be
sent up from Victoria to test the facts. Accordingly Mr. Dain-
tree came, and in the* Feoman,” a Melbourne journal, No. 100, will
be found his refutation of the inversion story and a full con-
firmation of my assertion. This circumstance is ignored by the
Commissioners of 1872, as are all others that do not fall in with
the imagination of certain crities in Vietoria. But I may now
add that Glossopteris in Coal-seams below the Marine beds has
been found in other localities, as for instance at Greta, where the
Coal has been reached below more than 400 feet of Marine strata,
Glossopteris and other plantsalso occurring 2 feet 6 inches above
the Coal. (See Sections No. 1 and No. 2 at the end of this
Memoir.)

Not only so, but it is found in sandstones elsewhere, amidst
the Marine fossils themselves, and in the very same portions of
rock with the latter, So that no reasonable doubt ought to exist
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in the mind of an honest controversialist that « Glossopteris®
does occur as early as the so-called Lower Carboniferous strata,
and therefore our Coal-seams have a right to be held of that age.

Now Schimper, to whom 1 before alluded, considers that the
Indian, African, and Australian plants are merely varieties of
the same G. Browniana. In India no Marine fossils have yet
been found in conneection with its Coal plants ; and in Africa the
Glossopteris is not set down to any older formation than Triassic
by Mr. Tate ; but even that is older (although Mesozoic) than
Oolitic, to the latter of which M‘Coy refers them. And if Glos-
sopteris has a range as extensive as some other fossils which pass
through three separate series of strata, why might not it pass up
into Secondary rocks, without denying its existence in Australian
Middle or Lower Carboniferous? ZThere it clearly does not
govern, but must be subordinate to the Fewna. Butit is not
alone in that position: other plants also oceur therein which have
as much an Oolitic facies as itself. And yet it is undoubtedly
true, as is well shown by Daintree, that in Queensland Glos-
sopteris is confined to beds that are in association with Palmozoic
fauna, and that the so called Tweniopteris is found to accompany
a Mesozoic fauna; and 1 can aver, after thirty-nine years
experience, that np Marine deposits of Secondary age have yet
been discovered in New South Wales, although in Queensland
beds of Coal occur in supposed connection with such.

There may, therefore, be two epochs of Coal as suggested by
Murchison or as stated by Mr. Carruthers two portions of one
series, without dispossessing the lower portion of its right to
hold a property in a plant that may not have existed in the time
of the younger part of the series. Whatever be the value or
uselessness of reasoning on the point, this fact still remains—
Glossopteris Browniana does exist in New South Wales and in
Queensland in Coal Measures that interpolate strata full of
Palzozoic Marine fossils ; and is absent in the latter Colony, where
the Marine accompaniments are called Mesozoic, and does not
exist at all, so far as is yet known, in Vietoria, where the Palzo-
zoic and other Marine beds are at present missing.

As to the division arbitrarily made by Professor M‘Coy, in a list
re-arranged by him of Mr. Keene's specimens, separating * Skale
with G. Browniana and Otepteris™ from the Palmozoic beds, that
excellent Palmontologist may be assured that a plant apparently
the same as Otopteris (? ovata) is combined with Lepidodendron,
Rhacopteris, and other plants near Stroud ; and that at Greta,
and at Mount Wingen, Glossopteris is found below his own
determined Palmozoic Marine fossils, the smoke from the
burning seams full of the plant at the latter locality passing up
through cracks in the overlying conglomerate full of Palwozoic
shells, &e.
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Nor does the arrangement made of Mr. Keene's collection
agree with the actual facts in nature, for the Greta beds are not the
uppermost with Marine fossils, but beds with them lie further to
the east—in which Phyllotheca has oceurred at Harpur's Hill, and
Glossopteris in the same way at Muree near Raymond Terrace.

There is another item to be taken into account—the occurrence
of fishes—one in the Newecastle seams, deseribed and figured
by Dana, viz., Urosthenes Australis ; and many of different species
in the beds above the Coal Measures, of which mention will be
made hereafter.

The greater part of them are fragmentary, but others are
entire. Sone specimens exhibit the head, others the tail or
hinder portim of the body, and one jaw has been found with
teeth whichare not shown in the other fishes. One has within a
few weeks (Fanuary, 1878) been found in shale at Balmain, near
Sydney, whith is shaped like Belonostomus ; but the scales are
not shown md the eaudal fin is too indistinct to be traced, the
vertebral colmn and some of the ribs are better defined, but it
is out of shpe, and can be merely guessed at. Only half of
the body wa: found in digging a_well, and the remainder was
searched for at the desire of Mr. Wilkinson, F.G-.S., and myself,
and has beer with difficulty discovered.

Of these ishes, Palmoniscus was recognized by Sir P. Egerton,
from Parranatta and the Gibraltar Tunnel, between Nattai and
Bowral, anc one species assigned by that learned Icthyologist is
P. antipodes. He considers the ﬁs{es to be Permian (Q.J.G.S.,
xx). Profesor M‘Coy also has admitted that they have “a
general gi}pcct of Triassic or Permian fishes.” (“Qpficial Record,
1866-7, Mebourne Exhib., p. 169.”)

Some reent writers have called in question the claims of
Palwoniseu to any Carboniferous rank. — In a learned paper by
Traquair—Q.J.G.8, xxxiii, pp. 548-578. “On the Agassizian
genera‘An—gyprarus, Palewoniscus, Gyrolepis, and Pygopterus. By
Ramsay H.Traguair, M.D., FRA.E., F.GS., Keeper of the
Natural-Hitory Collection in the Edinburgh Museum of Seience
and Art. ead May, 1877)—the author, after great detail and
illustration,comes to the conclusion that the fishes named are
not Carbonizrous but Permian.

This detemination does not interfere with the view I have
maintained € the Palwozoic age of some at least of our Aus-
tralian Coal easures, which zs half supported by M‘Coy, wholly
by Egerton, nd again confirmed by Dana. Mr. W. J. Barkas,
L R.C.P.L. nd MR.CS.E, in a paper read before the Royal
Society of Jew South Wales, 3 Dec., 1877—(* On « Dental
peculiarity ojthe Lepidosteide”)—devoted himself to a considera-
tion of the dubtful character, as he considers it, of the fishes,
by Sir P. Egrton, viz., Palwoniscus, Urosthenes, and Myriolepis.
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Mr. Barkas says there is no description of Urosthenes. This
is, however, given by Prof. J. D. Dana, in the “ Geology of the
U. 8. Exploring Expedition 1838-1842, under the Command of
Captain Wilkes, US.N.” (New York), p. 681. His chief ground
of inquiry is respecting the teeth of these fishes, as he considers
the Lepidosteid: are distinguished by the teeth being “ tipped ;”
and, unfortunately, as in many instances in Europe, the New
South Wales fishes alluded to show no teeth whatever. But, as
stated in the last edition of this memoir, p. 39, “ the last specimen
of fish from the Palmoniscus beds, reported by me to Sir Philip
Egerton, was a portion of a jaw of a fish whose teeth were of a
Saurichthyan type, but the learned Icthyologist considered it also
to be Permian.” The teeth in this specimen were 10 completely
“tipped” in the way mentioned, that I considerel it to be a
Saurichthys (see Agassiz, « Poissons Fossiles,” vol.ii, tab. 55a.),
and named it as such, under correction, to Sir Phili.

The objection of Mr. Barkas may therefore be :onsidered as
answered ; although the fish to which the jaw bebnged is not
precisely known, Mr. B. says, “from the writings of Professors
Owen and Agassiz, T learn that Sauricthys is alsc tipped with
enamel,” (op. cit., p. 205). As he admits, moreove, that of the
eighteen genera Lepidostean which he cites, ten ar “ tipped,” it
is probable that the Ganoid fishes discovered by ne, were also
“tipped,” though no teeth have been found. I was not present
at the reading of the paper by Mr. Barkas, and dic not read it
in print till 9th February, 1878, or I would have rglied at the
time.

The peculiarity of the teeth in Permian Ganoids vas long ago
pointedp out by Dr. King (See “Monograph of the Pemian Fossils
of England :” Paleont. Soc., 1850, p. 228, under Platysomus
macrurus, p. xxvi, 1.)

Then, as to the “vulgar error ™ that heterocercal mnoid fishes
are confined to Palwmozoic beds,—which any one acquainted with
ordinary treatises on the subject may be supposed t understand
is an error, though scarcely “wulgar® in the oninary sense
of that often offensively used term,—surely it may e permitted
to conclude from the fact that among all the fishes iscovered in
our Coal-beds, and in the beds above the Coal, not mingle homo-
cercal tail has been found, the probability is, as & P. Egerton
has surmised after examination of those submittecto him, that
the fishes are Palwozoic, especially as the admissioris made that
“the homocercal structure is mot known in Palwzoic rocks.”
(“Report on Coal Fields.” Victoria, 1872, p. 6.)

The fact that the Coal-beds overlie or interpolae the Marine
beds in what is called “conformable order,” ougt to be con-
sidered a satisfactory conclusion that no break sua as ought to
exist under other circumstances does exist, becaus whether the
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Coal Measures are horizontal or inclined they merely follow the
same condition in the nger or Lower Marine beds with which
they are always associated. |

The argument from the occurrence of fish remains is met by
the incidental remark that the * heterocercal ganoid fishes being
of genera and species peculiar to the locality have no value” in
determining the age of the beds in which they occur, may be
met by the retort that if peculiarity is to be a guide in deter-
mining geological age, there is an end of any certainty for such
persons as affect to uphold their own theories by reference to
peculiar plants ; and this Professor M‘Coy himself does in rela-
tion to a Scarborough plant by which he affects to guide his
Oolitie determination to the exclusion of Glossopteris and its
usual associates.

Respecting Palmoniscus, one of the New South Wales fishes, a
passage transiated from Agassiz, whose decision ought to be
satisfactory, will not be out of place, considering that it meets
the objection on the form of the caudal fin. He says,—“I1 know
ten species of this genus, which appear to be limited to Coal
Measures and the Zechstein. It might not, however, be impossible
to discover traces in the Grés bigarré® the Muschelkalk, and the
Keuper” (i.e., in the Trias); *“ but that which I believe I am able
to affirm is, that it does not ascend to the Jurassic formations, of
which the numerous representatives of the order of ganoids have
the tail regular, and never prolonged in a long point forming the
upper lobe of the caudal, as takes place constantly in the genera
of the earlier formations. I do not understand what were the
intentions of Nature which bave produced these singular
differences, but it is certain that they exist, and it would be to
misunderstand our duty to ignore them, or to attribute less im-
portance to so general and constant afact.” (“Recherches sur les
Poissons Fossiles,” tom, 1, p.43.) To thismay be added, that the
generality of the fishes in N. 8. Wales are heterocercal ;

# He afterwards names P. catopterus as belonging to this sandstone. It
was, however, only found in one spot, only ‘“ a few square feet” in extent, in
the county of Tyrone : (Portlock: “Geology of Londonderry, Tyrone, and Fer-
. managh, p. 468.”)  Respecting this fish, Dr. Traquair says (Q.J.G-8. xxxiii,
p. 565, op. cit.)—*This little species from the Triassic red sandstone of
Rhone Hill, county of Tyrone, was originally named by Agassiz, but was not
described by him. Sir C. Lyell, however, in referring to it in conneclion with
certain Ameriean Triassic forms, says, concerning it,—* The Irish Palwoniscus
catopterus of Roan or Rhone Hill, referred by Col. Portlock to the Trias, is
a true Palwoniscus, and not allied generically either to the Ischypterus of
Egerton, or the Cutopterus of Redfield (Q.J.G.8., iii, p. 278) ; and in Sir
P. Grey-Egerton’s brief description of the species (Q.J.G.8., vi, p. 4) occurs
the following passage,—* The dorsal fin is placed much nearer the tail than
in any other species ; in this respeet, but in no other, P. catopterus resembles

the genus Catoplerus of Mr. Redfield. The tail is decidedly heterocerque’.
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though in some instances the caudal fin is not so distinetly
pronounced as in others, which may therefore be classed as
“ semi-heterocerque.”  But Paleomscus well developed as to
the tail was found in shales and sandstone 1,000 feet geologi-
cally above the worked Coal-seams.

The existence of Palzozoic strata of Carboniferous age in
some parts of Victoria is, as I believe, a fair assumption of the
Cape Paterson Reporters, though at present they cannot prove
their position by fossiliferous evidence; but the denial of that
existence would hand over their whole Coal-territory to a forma-
tion or formations to prove the age of which they have no more
marine evidence than they have respecting a Carboniferous era.
They have never yet seen a single Marine fossil bed in all Vietoria
to justify even their adopted view of their Coal belonging to the
Oolitic age, which is elsewhere multitudinously fertile in Marine
fossils, and this, no doubt, is “ peculiar.”” The Reporters on the
Western Port Coal-fields notify earefully, that it should be
distinetly understood that our opinion respecting the age of the
New South Wales Coal Measures is based entirely on the collection
of rocks, fossils, and Cloals forwarded to us by the late Mr. Keene,
and on the published reports on these Coal-fields.” But even this
is accompanied by a sneer at Mr. Keene's alleged blunders in
Paleontology.

On the above T would obsarve that, as I had seen the collec-
tion referred to before it was despatched, T am prepared to say it
did not completely represent the beds in the local district from
which it came, and was only a partial display of the series of
the strata in association with Coal throughout the Colony ; and
that in the arrangement adopted by Professor M‘Coy, as quoted
in the Report, most important portions of the beds are omitted.
1 ‘would, therefore, attribute the “opinion of the Board res-
pecting the age of the New South Wales Coal,” so authoritatively
pronounced, to be based on imperfect data, showing that the
gentlemen who then decided the question are practically ignorant
of the true grounds of decision, clearly not having made any in-
spection for themselves, and totally ignoring the opinions of the
host of observers who have certified to the contrary ; amongst
whom is Mr. Daintree, a member of the Victorian™ Geological
Survey, the late Mr. Stutchbury, who reported thereon, as well as
many others who have studied the strata in situ, and are true
witnesses against the side of the Oolitical party. In the pleadings
on that side, the reliable evidence that makes against them is
“burked.” and a foregone conclusion is offered as if it were final
—and the judgment is delivered ex cathedrd, whilst numerous
witnesses o% the first credibility are altogether ignored. This
may be prudent and ingenious, but it is nof © scientific,” nor is it
honest, yet it helps to bring out the magnificent declaration :



New South Wales. 43

«We confine ourselves to the statement that we have not before
us @ particle of evidence indicating that the Coal-seams now being
worked in New South Wales are of Paleozoic age.” A great com-
pliment this to persons who have laboured for years to establish
truth ; but they may console themselves with tge reflection, that
« Préjuger est mal juger.” Amidst this lamentable ingenuity to
« tell the truth without telling the whole truth and nothing but
the truth,” and in the arraying of evidence from beyond Austra-
lia instead of collecting the whole evidence furnished from itzelf,
there is one grateful exception which, though not entirely satis-

factory, is much more so than some previous proceedings were.
Tt would have been better to have acknowledged that old
opinions had been re-called.

In the notes on Mr. Keene's gpecimens, Professor M‘Coy,
though he draws a line where it ought not to be, has changed his
method of putting his old opinions about the Coal itself, inasmuch
as he no longer makes use of the notion which he once enter-
tained and put in evidence before a Committee of the Melbourne
Parliament. I must explain this: On the 20th November, 1857,
he was examined (as the Chairman of a Mining Commission) on
the Character and Extent of Coal in Victoria, and he asserted over
and over again that no Palwozoic coal existed in Australia. The
following answers speak to that point:—

«y22, (Answer). The members of the Mining Commission have an impres-
sion that, as the Coal deposits to be expected there [Cope Paterson| geclogi-
cally are not the same as those of the great Coal-fields of England, but are of
similar character with the Coal-deposits of New South Wales and Tasmania,
therefore it is unlikely that they will be of commercial value ; and as scientific
men they would not on their own responsibility, recommend the expenditure
of public money there.

727. (Q.) Cousidering that the information [? formation] of the Cape
Paterson Coal-fields is similar to those of New South Wales and Tasmania,
you are of opinion that as an economic question you would advise no fi urther
prosecution of any surveys in that locality ? (AS That is my opinien.

744. (Q.) You would not advise the prosecution of any further inquiries
for the discovery of Coal? (A.) No recommendation to that effect would
emanate from myself or the Commission.

747. Such Coal-fields [i.e., those of Paleeozoic age ] ,do not exist in this country
[i.e. in Australia]. Thatisa point which I wish clearly to show, and I think 16
is one which has never been clearly shown to this Committee before.

758. T know youarenot to expect the old Paleozoic Conl-fields in this part
of the world.

759. (Q.) Do youcontend that the Mesozoic Coal-fields are not suitable for
the different purposes of commerce? (A.) They are not so suitable as the
Palwozoic, they are not so extensive, the beds are not so thick or workable,
yior is the quality so good over any workable area.

767. (Q.) If a Coal-field at Cape Paterson was discovered equally good with
the Sydney Coal-fields, would you consider it worth working ? {A.) My in-
dividual opinion is that it would not be worth working.

771. [Of Cape Paterson] (A.) Of course the Members of the Mining Com-
mission do not wish to attach any scientific weight to their evidence ina
commerciai point of view, they merely chuose to say, that as men of science,
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no recommendation would emanate from them to undertake extensive works
there, because the utmost you could expect would be such a Coal-bed as you
have at Sydney. Once more; 769 (By Captain Clarke.) (Q.) The Virginian
Coal-fields of the character you describe as being similar to those here, are
worked at 775 feet depth ? (A.) Yes; but the beds there are nof fo de com-
pared to the Pala@ozoie Coal beds.”

.

The witness here expressed an undoubted fact, but seems to
have forgotten entirely in November, 1857 the evidence he had
given before the same Committee on 1Sth August of same year.
Voici ! By the Chairman :

474. (Question). The Committee desire that no time may be lost, and also
to know what aid the Mining Commission can afford them in the prosecution
of their inquiries—Are you prepared to offer any facilities for that purpose ?
(A.) I have obtained some specimens from surveyors from the Avon Ranges,
in the Gippsland district, which is the first evidence that the Palmozoic Coal
of Europe exists in the Colony. One is a large specimen of Lepidodendron,
indicative of this ancient Coal, so that my own opinion is that the principal
Coal-deposit to be expected in the Colony would probably extend from the
Cape Paterson beds northwards through the Gippsland country, and pro-
bably form a union with the Sydney deposits. The Hunter and Hawkesbu
deposits of Coal are the finest specimens I have seen of that period. There is
reason to expect that deposits of both those geological nges will be found
to exist there, so that if arrangements were first made for geological explora-
tions of the Gippsland district valuable results might follow.

Strange to say, however, neither the expectation in 1857 of
Coal of the older epoch, nor the denial of its value in favour of
that of a “ more recent age” after the explorations of a host of
skilled surveyors in Victoria, nor the excursive labour of the ex-
perienced Examiner of Coal-fields from New South Wales, has
yet realised either anticipation in that Colony.* The latest report

* In 1857 the Report from a “Seclect Committee upon Coal-fields” was
ordered, on 2nd October, by the Legislative Assemb y of Victoria to be
printed. Now, in the evidence given by the witnesses we find the following
recorded :—

Alfred R. C. SBelwyn, Esq., further examined ;:—

576. (Q) By the Chairman,—Will you be good enough to read that
letter (handing the following paper to the wit ness) 7 “ Extracts from
Professor M‘Coy’s letter of the 30th September, 1857, to the Honorable the
Chief Secretary. * # % Tt is desirable to state plainly here the opinion
of the Mining Commissioners relative to the expense of trials for Coal, which
is, that the richest deposits to be expected in the accessible parts of Victoria
would resemble those of Sydney and Tasmania, with this difference, that
while the latter are situated most advantageously for the employment of
water carriage and cheap labour, the localities in which such deposits may be
expected to exist in Victoria are so disadvantageously placed in both these
respects, that even if similar rich Coal-beds were to be discovered, the public
would not be likely to receive any benefit, as the supEle could be more
cheaply brought from the neighbouring colonies.”” (A.) I concur in all that
is stated there, except that if numerous thick seams of large extent and good
quality were proved to exist, they must be worked to advantage,

577. (Q.) That professes to be an extract from the report from the Mining
Commission? (A.) Yes.
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I have seen respecting “ Kilcunda and Cape Paterson” is from
Mr. Cowan, Mining Surveyor, dated 2nd August, 1875, who,
after considerable examination and collection of available infor-
mation, comes to the conclusion that “ very little can be deduced
with certainty in regard to either the character or extent of the
Kileunda and Cape Paterson Coal-deposits except by actual
experiment. The pick of the miner, will in my opinion, be the
only conclusive test.” (*“Progress Report No. 111" 1876, p. 279.)

]gut the money spent, and the labour bestowed on investi-
gations and search for Coal in Victoria has been enormous, and
it is a subject for deep regret that her enterprising Colonists
have not been more successful, as a valuable and abundant
Coal-field in that Colony would have been, of whatever geologi-
cal age, most beneficial to thousands of the present and future
occupants of that interesting territory.

The old Coal-beds, as weil as what the Southern scientists are
pleased to eall “ Carbonaceous™ strata, are equally unpromising,
and Mr. Howitt shows the reason—because they have been
greatly denuded.

578. (Q.) You arc a member of the Mining Commission? (A.) I am.

579. (Q.) Did you sign that report ? (A.) No.

580. (Q.) How are meetings of the Mining Commission called ? (A.) The
Mining Commission consists of Professor M‘Coy, Mr. Panton, the Resident
Warden at Bendigo, and myself. Mr. Panton is hardly ever in town; I
could not say how many meetings he has attended, but very few; and no
regular meetings have ever been called. Now and then I go up to the
University and discuss these matters with Professor M‘Coy.

581. (Q.) By Mr. O Shanassy.—In sending in a report from the Mining
Commission to the Government, is it the practice to obtain the consent of
the other members of the Commission 2 (A.) Not formally.

582. (Q.) That is, the document is not sent to them? (A.) I have seen
the document ; in fact I wrote the report myself with Professor M‘Coy, he
dictating and I making suggestions, and then it was subsequently copied by
aclurll,li suppose under Professor M‘Coy’s directions, and I have seen it
published in the newspapers ; but from the time Professor M‘Coy made the
rough draft of it I have not seen it ; whether it was ever sent to Mr. Panton
I am not aware.

584. (Q.) Does that document meet your views now? (A.) There are
some portions of it which do not meet my views.

586. (Q.) By the Chairman.—1 wish to ascertain precisely as to the
constitution of the Mining Commission, you say it consists of three gentlemen,
namely, yourself, Professor M‘Coy, and Mr, Panton? (A.) Yes.

587. (Q.) Mr. Panton resides at Bendigo ? (A.) Yes.

588. (Q.) So that practically you and Professor M‘Coy are the Mining
‘Commission? (A.) Yes.

589. (Q.) Isit usual to hold meetings of the Commission ? (A.) Not formal
or regular meetings of which minutes arve kept; we meet occasionally and
discuss things in a manner that I have all along considered was not the way
to carry it on.

590. (Q.) Then is it competent for you or for Professor M‘Coy to write in
the mode you have described a document, and send it in as a report of the
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But putting aside all commercial considerations, and returning
to the question of epochs, we find the Reporter on the Cape
Paterson Coal-fields appealing to China for proof that Coal with
Glossopteris and other associated plants in New South Wales
cannot be Palwozoic, and in direct contradiction to the opinion
of the Palmontologist of Vietoria, as stated in the reply, No. 759,
(quoted in p. 43), that Mesozoic Coal is not be compared with
Palwozoic, treating somewhat neglectfully the value assigned to
the Cape Paterson Coal by the Board. v

In the Report on the Coal-fields of Western Port, 1872, there
are quotations from a letter of Dr. Newberry to Professor R.
Pumpelly, the original of which is given in the Appendix to his
Geological Researches in China, Mongolia, and Japan (“ Smith-
sonian Contributions to Knowledge,” vol. XV., Washington, 1867,
p. 119). The letter is dated from Cleveland, Ohio, September
25th, 1861. I think the quotations ought to have been expanded,
and some words restored to what they are in the letter itself. I
will, therefore, refer to that document more fully than I did in
the last Edition in which I quoted from the report of the Vie-
torian commentator.

Mining Commission and with the authority of the Mining Commission?
(A.) 1 should not consider myself competent to do so; that is all I can say
about it. \

591. (Q.) With regard to the particular report from which that is extracted,
did you ever see the report from which that is an extract? (A.) I never
saw it when it was finished.

592. (Q.) I abude to that letter? (A.) I never saw that letter.

638. (Q.) Professor M‘Coy in reply to a question states in his
examination on the 18th August, with regard to the Cape Paterson Coal-
fields :—* That a shaft should be sunk, &e., &c.” Are you prepared to
state the cost? * * % #® % * * hegides, there you have the abso-
lute certainty that there are good beds of Coal ?  (A.) You see that Pro-
fessor M‘Coy gives evidence about Cape Paterson, but the fact is he has
never seen the place. He has never been out of Port Phillip Bay in that
direction. The only evidence he gives is from what I deseribed to him
about a place. He has never seen t%le place, so that a person cannot gene-
rally give evidence about a place he has never seen. I have walked the
const from the Bass River to Anderson’s Inlet, past Cape Paterson, a
distance of about 40 or 50 miles.

Frederick M‘Coy, Esq., F.G.8,, examined, 18th August, 1857 ;-—

461. (Q.) By the Chairman.—You mention the Cape Paterson Coal-fields.
Have you any information vespecting them? (A.) Only a report in
. former years, and specimens from those beds.

462. (Q.) Have you examined them? (A.) No, I have not. The speci-
mens show them to be identical with the beds of Van Diemen’s Land and
Sydney.

; 4710.)' (Q.) The Committee would be glad if you will state from the evidence
that presents itself, whether you consider that Cape Paterson Coal-field is
most likely to be a large and useful bed for commercial purposes? (A.) Oh!
certainly.
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Several species of plants are described by Dr. Newberry, and
assigned to either a Triassic or a Jurassic age, leaving that age
undetermined (from want of sufficient evidence) in a large part
of the great Coal-fields of China, basing his “ conclusion on the
entire absence of Carboniferous plants from the collection, and
the presence of well-marked Cycads, species of Podozamites and
Pterozamites closely allied to if not identical with some hereto-
fore found in Europe and America.” He then says—* the Coal
basins you visited are all Mesozoie, and not Carboniferous.”
Towards the close of his letter he arranges the plants in four
divisions, assigning them all with the exception of one plant to
Triagsic beds, the exception being one Podozamites, which
« pesembles” a Buropean Jurassie plant, the other apparently being
« jdentical with an American Triassic species.” There is also
a Pecopteris having a remarkable likeness to P. Whithyensis,
(which on comparing Pumpelly’s figure with those given by
Lindley and Hutton and A. Brogniart, I should hesitate to say
is actually identical with the Scarborough species—though all
the figures have some resemblances to each other), and which
Mcr. P. says is too imperfect to determine accurately. There are
other plants, but the balance is with by far the majority, with
Triassic beds in Burope, North Carolina, Virginia and Mexico.
A few new plants are also mentioned.

‘When, therefore, such statements are cited to prove the
Oolitic or Jurassic character of our New South Wales Coal, we
might reasonably expect to find that the prominent plants in our
Coal Measures have a place in the Chinese Coal Measures seeing
that the latter are brought out in evidence to weigh down all
opposition to the preconceived opinion on the subject of age.
But what do we find? we find the following in the heart of Dr.
Newberry's letter.

“ We have of course no right to assume from the interesting
facts your explorations have brought to light, that ne Carboni-
ferous Coal exists in China, for it may very well happen, that as
in our own country Coal-seams of economical value, but of
different ages, will be found there, at points not greatly removed
from cach other. But geologists will not fail to be deeply
interested in the fact, that so large portions of the Coal-basins of
China, including beds of both anthracite and bituminous Coal—
worked for hundreds of years, probably the oldest mines in the
world—are wholly excluded from the Carboniferous formation.
So large a Coal-bearing area, indeed, that when joined to the
Triassic, Cretaceous, and Tertiary Coals of North America, they
%lite overshadow the Carboniferous Coals of Burope and the

ississippi Valley, and suggest the question, whether the name
given to the formation which includes the most important
European strata has not been somewhat hastily chosen. Another
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interesting feature in the fossil plants under consideration is the
re-appearance at the far distant point from which they come of
genera so well known in Buropean and American geology, and
the entire absence of the species of Phyllotheca, Glossopteris, de.,
which have made the Indian and Australian Coal-floras so puzzling
to the paleontologist. There are fragments of a new generic form—
probably a Cycad—in the collection, and some obscure specimens
that may represent other plants new to science, but the Pecopteris,
Sphenopteris, Podozamites, Pterozamites, &ec.,-have a very familiar
look, and their resemblance to well-known forms gives fresh
evidence of the monotony of the vegetation of the Globe previous
to the introduction of the angiospermous forests of the Cretaceous
epoch.”

pI may be allowed to quote here another extract from Mr.
Pumpelly himself on the subject of * Jurassic Coal.” He says,
on p. 62 of his “Geological Researches”—“ Were there fossiliferous
strata of the Jurassic or Cretaceous ages (i.e. in China), their
petrifactions would be found in all parts of the empire, used as
curiosities and as medicines, as is the case with the fossil Brachio-
pods and Orthoceratites.  Zhis is important evidence in China
where art is based on the remarkable or rather strange in nature.
* * *  With regard to the Coal-bearing rocks, I have supposed
the Coals to belong to the same age throughout the empire, excepting
a few which seem from their names to be Tertiary brown Coals.”

Now, reconciling the quotations, if we can, from Professor
M:Coy’s evidence as to the value of Palmozoic Coal, and the
inferences of the “ Report of the Victorian Coal Board” from the
letter of Dr. Newberry and the extract from Mer. Pumpelly, what
is to be done with another passage in p. 9 of that Report ?

In it the Reporter having arranged the order of our New South
Wales beds (no doubt, conscientiously enough) after his own
idea, says—* If their view be correct, it is not likely that seams
of Coa{'aa thick and as persistent as those occurring in the
Lower Mesozoic beds of New South Wales will be found in an
part of Victoria. It isto be regretted that a geological exami-
nation was not made of the Northern Coal-fields, during the many
years the Victorian Government maintained a staff oig geological
surveyors, for the purpose of ascertaining by comparison the
position of our beds with all the exactness practicable.”

“The value of such evidence as the geologist and the paleon-
tologist can give in such investigations as theso is priceless. They
alone can determine where the practical miner can pursue his
explorations with fair chances of suceess.”

Thus speaks out the modern Delphi—but what becomes, after
all, of the expectation of the anticipated Mesozoie Coal-beds of '
Victoria, and what must Mr. Daintree, who was one of the staff
spoken of, think of the way in which his suceess in carrying out
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the investigation recommended at Stony Creek is rewarded, when
that very important work is totally ignored by the Paleontologist
of the Survey, by whom all the specimens collected, sent to him
by me, were examined, and who now has had his eyes so far
opened as to acknowledge that some “Palwozoic” Coal does exist
in New South Wales? *

# Tn reference to the above remark the following passages from * Geological
Notes, with Plan and Section, by Richard Daintree, Field Geologist,
Victoria,” may be properly cited :—

“ From Newcastle to Stony Creek is but a short trip, and as these are
scetions on which Mr. Clarke bases his evidence of the Palwozoic age of part,
at least, of the New South Wales Coal-seams, it is one of the necessary
pilgrimages of the wandering geologist in search of truth. What T saw there
1 will state in as fow words as possible. T saw three shafts on Mr. Russell’s
estate—ladder shaft, working shaft, and 200 feet shaft.”

He then gives his measurements, which are not material to cite in this
place, and goes on—

“When the details of these shafts were first made known by Mr. Clarke, as
a proof of the Palmozoicage of the Coal, Spirifers, Fenestella, &e., being found
in abundance, and Glossoleteris associated with and below the Coal, it was
suggested by Professor M‘Coy that the data given by Mr. Clarke showed the
existence of a fault between ‘working’ and ¢ 200 feet shaft,’ and that
possibly to this fault the reversion of beds might be due, but the Palwozoic
character of the fauna was not called in question.

“This error arose from taking the absolute distance between the shafts
(360 feet), instead of the reduced distance to the line of dip 280 feet.

“Referring to the extension of Russell's Conl-senms to the Northern Rail-
way, unfortunately at a point wlere no marked bed of Russell's series can be
absolutely identified” [but at that point may be identified both plants and
Marine fossils and traces of Coal in the strata there disturbed], * we havean
apparently unbroken series of strata dipping in the same direction, and at
about the same angle, as those in Russell's Coal-pits, extending from a point
at 19 miles 73 chains from Honeysuckle Flat to 21 miles 87 chains from the
same place, the beds furthest to the eastward dipping at a greater angle.

“ This affords a thickness (taking the angle of dip at 16 deg ) of 2,365 feet
of strata, abounding in fossil fauna from bottom to top—very low down in
which Coal-senms with Glossopteris oceur.

« Fossils from each of the euttings on the Railway and from Russell’s shafts
wore procured, that Palwontologists may satisfy themselyes of their European

arallel.
S If it be admitted that the fauna found in the upper strata of these shafts
is Palwozoic, then these Coal-seams at least are Palwozoie, and Glossopteris
has & much lower range than has hitherto been assigned to it, except by M.
Clarke. - J

¢ Neither does there seem any reason why Mr. Clarke should not place the
Newcastle Coal-seams (his No. 3 Carboniferous group) in the upper portion of
this Stony Creek group, no known unconformity existing, since no fauna or
%ora typical of the Mesozoic period has, I believe, yet been found in the said

o0, 3.

“ This brings me to the consideration of Mr. Clarke’s present arrangement
of the Carboniferous series of New South Wales :

 Fipst.—¢ Wianamatta' beds, with insignificant Coal-seams, the upper beds
of which are the probable equivalents of our Otway, Bellerine, and
Wannon beds, in which Glossopteris has not yet been found.

D
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As to the fact of changing an opinion on conviction of being
wrong, he who so changes is not to be taunted with it unfairly,
and I do not advance it except to acknowledge that so far as the
Professor has gone he deserves respect and honour for the change.
My only complaint is, that he has not gone fur enough; though
after wﬁrat he and his colleagues announced in the examination
above referred to, respecting the sole Mesozoic character of our
New South Wales Coals, it is refreshing to find him writing in
these terms of the Greta and Anvil Creek Coal-seams,—* The
beds from “%.” to “u.” (referring to his re-arrangement of Mr.
Keene’s specimens) are clearly the Marine Palwozoic Carboniferous
rocks, and the Coal found with them resembles the Coal of the
Southern Coal fields of Ireland of the same age.” But he adds—
without compunction or authority :—* Neither this collection,
nor the sections, nor Mr. Keene's collection in the Melbourne
Exhibition, bear out the notion that the Glossopteris and Phyllo-
theca alternate with the marine Palwozoic shell-beds.” Now had

* Second.—* Hawkesbury’ beds, with insignificent Coal-seams; no Gloss-
opteris. To this series Mr. Clarke refers the Grampian sandstones of
Victoria, though Mr. Selwyn places them with No. 4. (By Grampian
sandstones I mean the beds constituting the Sierra.)

* Third.—* Carboniferous’ beds, containing the workable Coal-seams, with
GHossopteris, by far the most abundant fossil. In the lower portions of
this series four (? five) known Coal-seams ure interpolated with strata
containing n fauna similar in character to that found in the Carbon-
iferous limestone of Europe.

* Fourth.—* Lepidodendron’ beds, not associated with Coal-seams, as far
as yet known.

“If this arrangement is correct—and my experience as a field geologist is
entirely in its favour—it is of great practical value to us in Victoria in the
search of workable Coal-senms, i«, &e., ...... in the hope of finding the Gloss-
opteris beds. It points unfavourably towards the Tweniopteris and Zamites-
bearing beds, which we have hitherto regnrded as our Coal-producers, but
which as yet have yielded nothing better than the Cape Paterson seams,

“ Four thousand feet also of these same beds have been tested by boring in
the Bellerine District, and have yielded nothing approaching a workable seam.
# * * " * # # * * ®

* All the facts that we have to guide the field geologist in Victoria, in his
search for Clarke’s No. 3 Carboniferous beds (containing the workable seams
of New South Wales) are these,—that they are very low down in the Carbon-
iferous series ; that the lowest beds contain a fauna nearly allied to the Lower
Carboniferous of Europe; that Glossopteris is associated with all the Coal-
seams, and is the most common and characteristic fossil of the said No, 3.
This peculiar fauna or flora has not yet been observed in Victoria.”

(From  Yeoman and Australian Aecelimatiser,” August 29, 1868, No. 100,
published at Melbourne.)

It will be unnecessary to point out to any unprejudiced reader how Mr.
Daintree’s ““Notes ” cited above, known as they must have been to the
“ Reporters on Coal-fields, Western Port,” nearly nine years before, contrast
with their lamentation in the year 1872, about the “non-comparison ” by
Victorian surveyors of the position of the Coal-beds in the two Colonies, “with
all the exactness practicable.”
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a visit been paid by him to the localities of Rix's Creck, or to
Anvil and to Stony Creeks, or to Mount Wingen, such an assertion
would not have required fresh denial from me ; and to jump from
the Wallsend seam to Rix's Creek and Anvil Creek without any
examination of the section of the intermediate loealities, or to deny
the existence of Glossopteris at those and other places among the
Marine beds which are so interpolated, is to do away with the whole
merit of such a section as the ** Notes”” pretend to represent.

Since the date of Mr. Daintree's visit, Mr. C. 8. Wilkinson,
F.G-S.. another first-class member of the same staff of excellent
ceologists on the late Victorian Survey, has succeeded to the
office of Greological Surveyor in New South Wales. It may be
sufficient to quote one sentence on his authority : “The collec-
tion of fossils from near West Maitland, Greta, and Anvil Creek
includes Spirifer, Conularia, Inoceramus, Productus, Fenestella,
Bellerophon, Crinoidal stems, &c.,obtained from the Upper Marine
beds 350 feet above the Anvil Creek Coal-seam, from which seam
I collected the specimens now shown, containing the Phyllotheca
and Glossopteris Browniana” (** Mineral Exhibuts,” from * Mines
and Mineral Statistics of New South Wales, 1875,” p. 133, for
Philadelphia Exhibition).

I will quote here an additional testimony to the facts already
declared, respecting the interpolation of our Glossopteris Coal in
the Marine beds. Mr. Odernheimer in his final report to the
Australian Agricultural Company, says:—* The lowest Coal-seam
at Wollongong rests on older spirifer sandstone, and is covered by
sandstone, with Pachydomus shells and a few Spirifers,” (p. 88.)

I have paid more attention, perhaps, to t}:e “ Report on the
Western Port Coal-fields of 1872, than it deserves; but as it
contains specific allusions to myself, and in fact is an attack on
the evidence I have conscientiously given on the subject of New
South Wales Geology, it is only just to that Colony to show that
the conclusions arrived at in that report are “based ™’ as much on
personal ignorance respecting our territory, and a pre-determi-
nation to disbelieve the statements of men quite as much entitled
to be believed as the writers of that report themselves, as on
anything else. I am thoroughly persuaded that if such personal
investigation on his part had taken place, an old correspondent
and assumed friend of my own would not have dealt with my
writings as he has done.

The advocates for the Oolitic (or as now called, Mesozoic) age
of our Coal plead the cases of Richmond in America, and India, as
well as China; Africa is unnoticed. It will be fitting to produce
evidence on each head.

China.—Mr. Pumpelly is the only authority quoted by the
Victorian Board, who make him to have in 1862-65 found in the
Coal-beds fossils proving that “ those beds are geologically of the
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same age as the Vietorian, New South Wales, Tasmanian, and New
Zealand beds,” p. 8, and Professor Newberry is quoted as identify-
ing these fossils as those characteristic of Trassic or Jurassic
ages.” (See ante,p. 46.) In the “ Ocean Highways” for Nov.,
1873, Baron von Richthofen says, the Pumpelly observations were
only very limited in extent, and his map an hypothetical one made
up from native reports, “in which he attempted to exhibit among
other data, the distribution of the Coal Measures in China.”
“The favourable result at which Mr. Pumpelly arrived, in respect
to the great extent occupied by Coal-bearing strata in China was
modified in some measure by the somewhat unsatisfuctory conclu-
sion drawn by him, from the determinations by Dr. Newberry of a
Jew vegetable remains, that all the Chinese Measures are of the
same age as the Zriassic formation of Europe,” (p. 311). The
Coal of China, however, found a highly qualified expositor in
Baron Von Richthofen himself, who from 1868 to 1872, made
journeys nearly all over China, and found Coal-fields of enormous
extent in many districts, nearly every one of which he personally
visited, as he tells us in various publications.

He mentions one seam of Silurian age; several others in
Devonian strata ; but he adds “ tke great bulk of the most widely
distributed and most valuable Coal-beds are proved by numerous and
very characteristic Marine fossils to belong to the true Carboniferous.
After the close of that epoch the deposition continued without
interruption through the Permian, till probably towards the close
of the Triassic epoch.”

These are his own words, and he justifies his determination of
epochs by informing us, that “he first determined with some
‘accuracy the geological age of the Sedimentary formations by a
great number of prolific fossiliferous localities.”” Nowhere in
this account of his do we find mention of Oolitic or Jurassic Coal.
So that really China should not be quoted to uphold the “ same
qroup as the Cape Paterson series,’ (Report,p. 5). Rather might
it uphold the Coal of New South Wales. 1f Marine fossils are
“ necessary,” none exist in Victoria as we have already seen and
as the Report allows.

The following passages from a notice of Richthofen's discoveries
concisely meet the facts he had developed, in the Provinces of
Liao-tung and Shan-tung :—“Tutti questi strati sono apparen-
temente quasi paralleli fra di loro, e subiscono soltanto un leggiero
cangiamento di inclinazione indicante il graduale passaggio
da un livello geologico ad un altro. Sarebbero queste localiti
importantissime a studiarsi, giacché sembra che vi esista la
intiera serie Paleozoiea dal Silurico al Carbonifero. Tutta
siffatta serie & fortemente disturbata da roccie eruttive, e segnata-
mente da graniti e da porfidi; la massima intensitd di queste
eruzioni si verificherebbe nei dintorni di Pechino.
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“ La formazione Carbonifera di Pechino ha uno sviluppo stra-
ordinario.” [* R. Comit. Geolog. d' Italia, Bulletino 9-10, 1871,
p. 234°] “Presso il lago Poyang il deposito scistoso, ora
accennato, & ricoperto da regolarissimi strati Carboniferi, fra i
quali sono intercalati alcuni straticelli calearei ricchissimi di
brachiopodi in perfetto stato di conservazione. Questa fauna
differisce essenzialmente da quella che vedesi associata al carbon
fossile nelle provineie nordiche della China: il genere Productus
vi & prevalente per numero, ma il caratteristico P. semireticulatus vi
¢ scarso e rappresentato solo da piceoli individui Rarissimi sono
gli esemplari di Spirifer, mentre vi abbondano ; crinoidi, i eoralli,
gli spongiarii ed i generi Orthoceras e Poreellia : sonvi pure rappre-
sentati 1 generi Oyrtia, Orthis, Siphonotreta, &e.” [id., p. 230.

Mr. T. W. Kingsmill confirms these statements in his account
of the Geology of the East Coast of China, considering with others
that “The Chinese Coal-fields may prove to be the largest in the
world, and at a future period will have an important influence on
the destinies of the East.”*

More recently, in 1873, a letter written to M. Daubrée by M.
I’Abbé Armand David states, that in the district of Mien-shien
Coal-beds exist in assoeiation with Marine Paleozoic fossils and
so-called Secondary plants which the author describes as inter-
polating each other—“Ce que je me puis m'expliquer c'est
’existence de ces calcaires durs eristalling au-dessus de la houille
et au-dessous, avee des apparences physiques, identiques, quoiqu’ils
soient séparés par 100 ou 200 métres de marnes.”  (“Bull. de la
Soe. Géol. de France,” 3 sér., t. 11., 1874, No. 5, p. 406.

He also states that on the mountain of Leéan-chan, near
Han-tchong-fou, nearly 3,000 feet high, a grayish-white lime-
stone from 300 to 600 feet thick, having a dip of from 40° to
60°, forms the summit.

Below comes in a series of bluish, red, and yellow marls con-
cordantly stratified with the limestones, followed by red beds like
sandstone, the whole system abounding in fossils. Coal occurs
above the marl in contact with the upper limestone, which, as well
as the shales and elays, contains vegetable and shelly fossils.

Ad. Brongniart describes in the same number of the “Bulletin™
the plant remains io be Pecopleris Whithyensis; two Sphenopleris

* (Notice in * Geologist,” 6, p. 69, of a paper read before the Geol. Soc.
Dublin in 1862. Dub. Q.J.) In a valuable memoir, * On the Geology of
China,” by the same author, we learn that besides Devonian, Marine fossils,
and Carboniferous beds containing Lepidodrendon and Sigillaria, and in some
places younger conglomerates, and red sandstones not unlike Triassic succeed
them, “the Coal, at the latest, being Triassic.” In other parts, such as in
the Tung-ting system, he tells us that “there is a striking resemblance
between it and the Devonian and Subearboniferous rocks of the South of
Ireland—the same succession of grits and shales at the bottom, and a similar
development of limestone above, while the type of the few fossils found seems
likewise to approach that of the Lower Carboniferous rocks of Europe.”
(Q.J.G.8., xxv, pp. 119-138, 1866.)



54 Sedimentary Formations

of imperfect character; resemblances to Zamia distans and to Lyco-

podites Williamsoni; a probable Palissya and Bayera dichotoma
—the whole very near if not identical with those of the
Whitby beds. These come from Tin-Kiako, South Shen-shi. On
the other hand M. Paul Fischer describes M. David’s Marine
specimens from Léan-Chan as consisting :—Firstly, of Crinoidal
remains Polyps and Bryozoa and Brachipods, as Orthis, Plylo-
dictya, Discopora, Heteropora. These he considers Wenlock.
Secondly, there is also a reddish or whitish sandstone with
beautiful fossils such as Productus ; Spirifer; Evomphalus ; and
Orthoceras—the rock resembling that of Kildare in Ireland, and
Avesnes in France. The coral Michelinia and some others were
undetermined. “It appears strange,” says M. Fischer, *that
Upper Silurian and Carboniferous beds should oceur together in
the same locality.”

M. Bayan also describes elsewhere in China, in Yang-Tsee-
Kiang, some drifted fossils of true Carboniferous species.
‘Whether the plant-remains do or do not belong to the same beds
with the Carboniferous Marine fossils as M. David says, or are
altogether younger, at any rate the Carboniferous fossils are
Palzozoic, and further researches may demonstrate a more inti-
mate relationship than now appears with the stratification and
palzontology of New South Wales. But if there are indica-
tions of Mesozoic formations in some parts of China (as shown
by Dr. Newberry), yet all observers confirm the fact that the
enormously developed Coal Measures are not Mesozoic but
Palwozoiec Carboniferous. Mr. Pumpelly’s view is that all the
older Coal over China is Triassic resting on no other Sedimentary
rocks, than Devonian. Those fossils of the latter epoch to which he
refers I have arranged in the table below, marking those which are
known to me to occur also in New South Wales and Tasmania.

There is an interesting passage in “Siluria” (4th Edn., 1867,
p- 18) which may be properly cited. Sir R. Murchison says
therein,— It is also certain that the mountain-chains of China
are composed to a great extent of these older rocks ; for M. C.
Skatschkof, Director of the Russian Observatory at Pekin, when
Ere aring an account of the rich Coal-fields (partially deseribed

y his countryman Kovanko) near that ci(‘:y, recognized, in the
Jermyn-street Museum, certain Silurian Graptolites and Ortho-
ceratites, Devonian Spirifers, and Carboniferous Produeti, as all
being forms which he had seen in the rocks around the Chinese
metropolis.” He then mentions the fossils given to him by Mr.
W. Lockhart (see “ Address in R. Geogr. S. J.,”" 1858, p. 306) * some
from the province of Szechuan and others from Kwangsi,” and
those brought by Monsr. Itier, and described by De Koninck as
Devonian, These are enumerated in the table. But there are
others of which at present I cannot refer to a description, nor
have I now Richthofen’s last work at hand.
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Virginia.—“The Coal Measures of Richmond,” says the Western
Port Coal Board, “ are stated by Sir C. Lyell to belong to the lower
}mrt of the Jurassic Group.” Well! he did once say so, but he
ound that he was wrong, and so he placed them finally in the
Trias ; Professor Heer considering t]-:m; the plants have “ the
nearest affinity to the European Keuper.” (“Student’s Elements
of Geol.,” 1871, p. 362.)

‘Why cannot the Board follow a good example and condescend
to look down the line a little? They flirt with the word
“ Mesozoic” out of compassion for their “first love” among the
Oolites, and are afraid to acknowledge they have a hankering
after a second idea, and so are unjust to it by their indecision.

Africa—In Afriea, the association of the genera Glossopteris,
Phyllotheea, and Dictyopteris, “ affords some evidence of Mesozoic
affinities” says Mr. Tate, who, nevertheless, shows that the shales
in which they occur are not Jurassic but Triassic (Q.J.G.S.
xxxiil, p. 142.)  Palwoniscus and some of the reptiles and an
encrinital stem might refer these Karoo beds to a lower position
still.  Mr. Tate admits the analogy is with the Keuper (p. 169).

The late W. 8. Macleay, Esq., F.R.S., alwaysexpressed his belief
that certain beds mear Sydney belonged to some part of the
“New Red.” And it is curious to observe, how many persons
who “know what they are talking about,” some from above as
the Qoliticals, and some from below as the Permianites and
Upper Carboniferites, have found their battle-field on the ter-
ritory that was once intact as the “New Red,” but which
has been cut up and re-distributed since the early days of
our geological recruiting, after the fashion in political con-
tests. The defenders of the Paleontological territory will
not, however, surrender at discretion, but will go in for a
final struggle, in the hope and intention of making their
case good until they have been proved mistaken. It is not so
- much, however, for the love of the past discussion, as to contri-
bute to the history of it, that in this place, notwithstanding some
recent light has been thrown on the Palao-botany of India by one
whose ability and knowledge are deserving of universal respect,
that the letter of my friend, Dr. Oldham (published in the last
Edition) will find a place in this, for it contains a concise view of
what was believed in India by those who used well all their
opportunities up to 2nd April, 1874 ; and if there is error in any
of its conclusions we shall have an opportunity further on of
comparing the antidote with the bane, and I would hesitate to
strike out unceremoniously from these pages the results of years
of patient and conscientious labour of one who has “ left his
mark’ upon Indian geology, which cannot be erased without deep
ingratitude and deliberate injustice. By comparison of this docu-
ment with certain revelations to be mentioned in the next section
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(on the Mesozoic or Secondary formations), the new discoveries
will be made plainer and the old rectified where they may have
been defective, and I may repeat, in giving a summary of the
Indian Coal-fields History as it was about four years ago, T shall,
I believe, involve no breach of confidence by doing what will save
the necessity of again searching the Memoirs and Records of the
Survey :—

“Wo have seen,” he says, “no reason whatever to alter our views with
reference to the age of our Indian Coal-rocks. The plant evidence is tolerably
conclusive with us. Our Upper beds, which contain thin patches and threads
of Coal (and which we call RAsyAnAT formation), we have established, by a
careful research in Cutch, to be Upper Oolite. These are characterized by an
abundance of Cyeadea and Teniopteris, but not a single Glossopteris has
been found. Then we have the group we call the Paxcuer System, with no

veads.  Schizoneura (a plant first deseribed from the Vosges), &e., and
wittl-:]ll them Labyrinthodont and Dicynodont reptiles. No Gilossopteris here
cither.

“Then below these, with slight unconformity, occur the Coal-rocks, in which,
observe, we find Glossopteris Browniana abundant ; and this holds through
the several thousand feet of thickness, oceurring in all.

“ At the base we have n small thickness (relatively) of the Tarcmerr
System, in which Cyclopteris shows, but no Glossopteris.

« Unfortunately we have as yet no animal remains from our (loal-rocks
Notwithstanding this, in connection with your evidence from Australia, and
bearing in mind the perfectly established identity of the Glossopteris, even
in its varieties, and the equally established fact that Glossopteris has never
been found in Europe, and therefore gives no clue or index to age from
European determination, I cannot come to any other conclusion than I have
done, that our Coal in Indin represents the latest portion of the Carboniferous
of Europe, and the gap between this and the Permian ; or, I would say, ina
broader sense, ihe latest part of the Paleozoie time.

T read Daintree’s paper with much interest, and think he bas done much
to clear up some of the difficulties.

“ But so long as some fancied analogies with regard to fossils are allowed to
sway the mind, there ean be no agreement of opinion.

“The Glossopteris of Australin and India are identical. We have every
variety, us described from your beds, and no one could hesitate to admit that
the beds ave similar also. ~All these Glossopteris beds must be admitted to be
of similar relative age in both countries. It proves mothing as to the age
relating to European systems. You know better than I do the amount of
co-existing evidence as to age which you have established in Australia.

¢ In India it is this, in a few words :—

(3.) Above—A system of rocks, with abundance of Cyeads, Teniopteris,
Pecopteris, &ec., &c., truly Oolitic with their threads of Coal.

(2.) Next, separated by considerable time beds with Schizoneura, Pecop-
teris (no Twmniopteris, no Glossopteris), Labyrinthodont, and Dicy-
nodont reptiles, the analogies of which are Permian or certainly
Lower Triassic (no Coal).

(1.) Newxt—The Coal-rocks, also separated by unconformity, though
slight, which have abundanee of Glossopteris and also of Schizoncura
of different species—as yet no animal remains.

“TPhere are thus three distinet flore with no species common toeach. You
can draw your own eonclusions.—T.0.”
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In the above remarks of my distingnished friend are some
hints that will not fail to be ofyuse in relation to New South
‘Wales, as well as to other parts of Australia, and it is satis-
factory to myself to have so much confirmation of my own views.
Though it is true that Glossopteris, not being a European plant,
does not confer any claim on itself to designate the age of our
Coal beds, yet assaredly as it occurs in our Lower Carboniferous
beds as well as in the Upper Coal Measures, it does bear on their
association with the greatest force, and the two series of beds
must be nearly of the same relative age. That age, as pointed
out by Dr. Oldham, and as I have all along stated, must be
Palmozoie, either on a paraliel with some part of the Upper
Palzozoics of Europe or occupying a series of beds not repre-
sented there, '

For the present I content myself with observing that Dr,
Ottokar Feistmantel, Palwontologist to the Geological Survey of
India, reports the finding of Glossopteris since 1876 in the
Rajmahal beds, and that instead of the same species of Glossop-
teris occurring generally in New South Wales and India, in the
Damida beds which are held to be conformable with those of
this Colony, he thinks “with great difficulty we may be able to
get only one common species” (* Records, Geol. Sur. No. 4,”
1876, p. 122)) “It seems,” he adds, *that the existence of a
connection with the Australian is very weak.” *

Dr. Feistmantel (4th Nov., 1877) tells me that Glossopteris
oceurs both in the Panchét and Talcehir systems, so that its
species must have “a very wide range,” going up from the
Australian Palwozoic to the Cutch Middle Jurassie. Dr. Oldham
had before in 1860 stated as much. (See p. 210 of “ Zrans.
Roy. Sec. Vict.,” 1860.)

As to the Coal-beds with no Glossopteris, they will go with
rocks of a more recent date, and there can be no objection to
class them in the age of the Secondary fossils with which they
are associated.  Professor M‘Coy himself admits—*That on
mere fragments of leaves or other most imperfect or ambiguous
material no generic nor even ordinal characteristics should be
founded.” (“Observations on Vegetable Fossils of  Auriferous
Drifts, by Baron von Mueller,” 1874, p.14.) But this argument
does not apply where fragments even of the same plant occur in

* I cannot help alluding in this place to a passage in my letter to Sir H.
Barkly, K.C.B. (“ Trans. Roy. Soc. Viet.,”” 1860), the publication of .which led
to u eriticism on the part of my opponent, which was not tempered by the
* suaviter in modo,” though in contradiction Sortiter" was conspicuous ; and
which is reculled to my recollection by Dr. Feistmantel's words above,—*“ 71
would not be surprised when the whole deposit of our Carboniferous series
shall be made known, if doubts should arise as to the confidence with whiech
zam”persmw speak as lo the correlation of the Australian and Indian Coal-

eds.
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two series of beds. Resting on, or passing into each other
without a break, they would assuredly show that such beds are
intimately related.

If the idea be abandoned (and there is no real authority for if)
that Glossopteris is an Oolitic plant, and if it be admitted that a
fauna has more weight than a flora, and that itis most probable
that floral identity never existed during the same epoch at the
antipodes of the European Oolitic area, more reasonable will
appear the position assigned by me to the New South Wales
workable Coal-beds.

Is it more remarkable that plants held to be of Mesozoic age
in Europe should be found at the Antipodes in a Paleozoic for-
mation, than that usually considered Mesozoic mollusca should
be found in a similar formation? And the latter is not merely a
conjecture but a fact, attested by Paliontologists of eminence.
For instance, Miinster in 1841 found the three genera Ammonites,
Ceratites, and Goniatites in one and the same bed belonging
to the St. Cassian rocks of Austria; and now we have Dr.
‘Waagan, of the (Geological Survey of India, proving ‘to us
that the same three genera have been found in the same bed
together on the Salt Range, in the society of Producte, Athyris,
and other well-known Carboniferous fossils, pointing out that
the Ammonites is there a Palwozoic genus, which he places either
in the upper part of the Carboniferous, or as Dr. Oldham con-
siders our disputed Coal-beds may be, about the limits of the
Permian and Carboniferous formations.

T may also quote here Dr. Feistmantel's words in illustration
of the mingling of fossils of distinctive formations: “ ‘We have in
India the same cases. The genus Hyperodapedon, which is yet
known in England only from Trias, occurs here in the so-called
Kota Maleri beds, which are not older than Upper Lias; this
Hyperodapedon is associated with Ceratodus, also of the kind that
mostly occurs in Trias ; the genus Parasuchus, also a Triassic
genus, occurs in the same beds, and with all these Lepidotus (of
Tiassic character) is associated; or what shall we say when we
find in exquisitely Carboniferous beds (in the Salt Range) a
Ceratites and Ammonites, together with Productus costatus and
P. semireticulatus on one side,and on the other the typicall
Carboniferous genus Bellerophon (in Europe and elsewhere) hig
up in distinetly Triassic beds, together with numerous Ceratitest”
(MS.) *

# Dr. Feistmantel, the most patient and critical expounder of Indian Palo-
botany that wehave yet had, devotes considerable space to the exemplification
of similar interchanges in India and South Africa, not only between animal and
plant remains, but especially with plant-beds of different stages (* Records,”
No. IV.. 1876. p. 116), and in “ Records”* (No. 2, p. 29) gives an explanation
thus : “ In such cases we must only say, the flora of this or that locality (or
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‘Whilst discoveries such as this are being made from time to
time, what obstinate pertinacity is it to continue to maintain
that even the stereotyped determinations of palmontologists are
incapable of amendment. (For Dr. Waagan’s description and
figures, see “ Memoirs of the Geological Survey of India,” vol. ix,
part 2, p. 351.  See also Lyell's “ Elements,” 1865, p. 436, and
* Student’s Edition,” 1871, p. 358.)

No where in New Sout{: Wales has there yet been found in
association with the plant-beds any Marine fauna but one which
M:Coy and all other Palwontologists admit to be Palwozoic.

The opposition to Glossopteris claiming its descent from
Palzozoic times arose from a misinterpretation of facts connected
with its appearance in strata from which Marine fossils that
prove the age are missing; and thus it got condemned to be
Oolitic only, because it is found in company with other plants of
whose pedigree no notice is taken. The manner in which such
association is sometimes used is anything but logical—* A, it
is said, belongs to “B,” and “B” belongs to “ C,” and, there-
fore, “C " belongs to “ A.” “D” is not found with “ C,” there-
fore, it belongs to neither “ A ™ nor « B.”

Moreover, unless it can be proved that every given ¥la,nt found
in different parts of the world had the same instant of existence
in all, there must be always uncertainty as to when we may date
its epoch. There is also too often a neglect of the conditions
of the Strata in which fossils oceur, when they are compared
with similar fossils in widely separated regions. ~We know that
Coal-plants did not grow in the sea, and if they are found bedded
among Marine strata it is clear that there we have a guide as to
the age, which is only guessed at elsewhere. It would be of use

*to_keep in mind what Oscar Fraas teaches us in his
* Comparison of the Jura Formations with those of Germany
and England :” 1850, as given by Professor Rupert Jones
in Q.J.G.S. vii, *“ Notices of Memoirs,” pp. 42-83. We must,
however, take geology as we find it, till we can arrive at truer
couclusions and safer processes than we now possess. The
boundaries of the great divisions, Neozoic, Mesozoie, Pal@ozoic

stratum) is of such an age, and was still growing on the coast when alrendy a
younger fauna was living in the sea.” Does not the case of Glossopteris, &e.,
in Marine strata prove the same in reverse order—or as contemporancous
with the Marine Palwozoic fossils, and do not both arrangements show how
there may be continuous connections from one formation to another, through
survivors ?

This has now been verified: and, singularly, the number five represents
the groups (though not precisely the same) in which Glossopteris according
to both writers, Oldham and Feistmantel, oceurs, the latter naming Cutch
(Jubalpiir) Group; Rajmahal Group; Panchét Group ; Damida Series ;
and Talchir Shales. (See Hughes: * Karanpura Coal field ;" Mem. 1.
Sur. vil, Pt. 3, pp. 12, 47, 48; 1871.) These I had noted as published.
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may yet have to be modified materially, and many changes may
yet take place before the geological millennium arrives when
fellow-workers will lay aside their prejudices, their animosities,
and their inconsistencies. ‘

Calling formations by the names by which they are at present
known, we may, nevertheless, admitting possibilities and proba-
bilities of local as well as of general phenomena, go a little
further into the vewata questio of New South Wales Carbon-
iferous peculiarities.

If on other independent grounds the Upper Coal-beds of New
South Wales can be treated as Mesozoie, it must still be borne
in mind that Glossopteris and other associated plants belong also
to a lower-group or portion of a continuous series of beds
which are strictly Carboniferous ; nor must it be overlooked, that
in strata supposed to be missing between the two series, which if

resent would be Permian (or a new formation of which there
is no evidence anywhere), the Glossopteris, &e., would in all
reasonable probability appear there in sitw, for it is incredible
that in such a continuous succession, those plants would, as it
were, leap over the whole original mass of deposits between
Palzozoic and Mesozoie without leaving any trace of the exist-
ence of the genus.

Now, Professor M‘Coy in his “ Report on some Fossils from
Queensland” (14 Sept., 1861), mentioned Productus calva and an
Aulosteges or Strophalosia which Mr. A. C. Gregory found on
the east of the Mantuan Downs in 1856, and which 1 submitted
to the Professor for examination in 1860, the year I received
them (as mentioned in the last Edition, p. 83), and these were
held to be Permian. But Mr. Etheridge considers (Q. J. G S.
xxviii., p. 321) that the existence of the Permian requires con-
firmation ; nevertheless, a shell, possibly a Strophalosia, is men-
tioned as having been sent by me to the Daintree Collection,
and this also came from the neighbourhood of the Mantuan
Downs, in the Nogoa district. It may be suggested, therefore,
that there may be an outerop of Permian in that vicinity ;
and, if it be so, it ought also to be remembered that
Sir T. Mitchell (“Zrop. Aust.” 1848, p. 240) mentions the
occurrence of Glossopteris Browniiat the base of Mount Mudge,
and other evidences of the Coal-formation, with Coal but a few
miles from the Downs. Daintree has mapped the area in question
as “ Older Coal Measures” (with Glossopteris, Spirifer, and Pro-
ductus), in an outlying patch of the Comet and Isaacs Coal-fields
and the furthest western portion of that portion of that forma-
tion. This possible Permian outcrop would be on the Dividing
Ranges between eastern, northern, western, and southern
waters, and intermediate between the acknowledged “ Mesozoic”
and the *“ Metamorphic” regions of the map.
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The object of the above references is to suggest, that Gloss-
opteris is a member of a possible Permian outcrop, which has
not been yet sufficiently searched for.

However, the force of my argument depends on this—that
it is unlikely that plants which ocecur in Carboniferous strata
and in Triassic and Laassic beds (of which more hereafter) should
be missing in Permian strata, could the latter be discovered.
And this without prejudice to the fact that in other countries
Triassic beds are found to surmount the Palwozoic without the
intervention of Permian. The latter was held in 1839-40 by
Professor Dana to represent the age of the New South Wales
Coal-beds, and in his first publications on the subject up to 1849,
In the First Edition of his ¢ Manual of Geology™ he recalled that
opinion (p. 444), stating  that in view of all the facts, it appears
probable that the Coal-beds referred to, both in Asia and Aus-
tralia, represent the Triassic period.” Butin the Second Edition
of 1875, he says (p. 370) : The Coal formation of Illawarra and
Hunter River, Australia, is probably Permian, as stated by the
author in his notes on Australian Geology.” (* Geol. Rep.
Wilkes's Expl. Expd.” 1849.) Thus he returned like a true man
to his *first love.” But in the First Edition he added : “ In the
Australian beds there are heterocercal ganoids, and hence the
formation cannot be more recent than the Triassic,” (p. 444). He
thus rejected all Oolitic or Jurassic tendencies, and at the same
time intimated the existence of a “ Carboniferous™ flora, saying :
“Rev. W. B. Clarke reports true Lepidodendra from the interior
of New South Wales—from which it appears that the Carbon-
iferous flora is represented in Australia.” This conclusion he
also repeated in his Second Edition, in these words : “ It exists also
and includes workable Coal-beds in China, India, and Australia ;
but part of the formation in these latter regions may prove to be
Permian,” (p. 345). *

The occurrence of species in the position assigned to those
named above is acknowledged by geologists in other countries.
Mpr. Lesquereux thus alludes to them in one of his able special
Reports, *“ On the Fossil Plants of the Cretaceous and Tertiary
Jormations of Kanzas and Nebraska.” [“ Prelim. Rep. U. 8. Geol.
Sur. of the Territories, conducted by ¥. V. Hayden, U. S. Geol.,”
1870, p. 377.]  “Since the first appearance of land vegetation
upon_the surface of our earth, what we know of it by fossil
remains seems to indicate for our country a precedence in time
in the development of botanical types. Large trunks of

% An excellent illustration of the way in which the succession in one
country diverges from that in another, is given by Mons. de Saporta in a
review of the *“ Carboniferous Flora of the Department of the Loire and the
Centre of France,” as described by Mons. Grand 'Eury, in * Bull. de la Soc.
Géol. de France,” t. 67, p. 367, read 19 March, 1877.
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coniferous wood are already found in our Devonian Measures,
while analogous species are recorded as yet only in the Carbon-
iferous Measures of England. Though the analogy of vegetation
between the flora of the Coal Measures of America and Europe s
evidently established by a number of identical genera and species,
we have, nevertheless, some types, like the Paleoxiris, which are
considered as characteristic of strata of the European Permian,
and which are found in one of our Coal Measures as far down as
the first Coal above the millstone grit. Even peculiar ferns of our
Upper Coal-strata have a typical analogy with species of the
Oolite of England. Our Trias, by the presence of numerous
cycadewr, touches the Jurassic of Europe. But itis especially from
our flora of the Lower Cretaceous that we have a vegetable
exposition peculiarly at variance with that of Europe at the
same epoch, and whose types so much resemble those of the
European Tertiary that the evidence of the age of the formation,
where the plants have been found, could not be admitted by
Paleontologists until after irrefutable proofs of it had been
obtained.”

If such “ seeming discordance” is the case in America, why
should not the same view be taken of the relations of the
Buropean and Australiann Coal Measures? There can be no
greater discordance between the relations of the latter than with
the examples quoted above, with the additional fact, that in
Australia the Upper Coal Measures offer no evidence of any un-
disputed Mesozoic animal species.

In another place (op. cit., p. 374) the same accomplished
author says : “The Lower Permian has still for its land vegetation
many species of plants of the Coal Measures, but here the conifers
ap](iear represented for the first time by their leaves and branches,
and are of a peculiar order. * * * ¥ The Triassic which,
with us at least, touches by the character of its flora to the
Jurassic, has plants which, like Cyeadee, rather indicate a warm
than a vaporous atmosphere. But for this and the following
formations, the Jurassic, the data furnished by fossil plants on
this continent are too scant to permit reliable conclusions.”

‘What appears to me to be a conclusive opinion has been offered
by Dr. Julius Haast, F.R.8., respecting the occurrence of Marine
and plant beds of the same age as ours in the Malvern Hill Dis-
trict, Canterbury, New Zealand, who says, in Oectober, 1871
(“N.Z. Geological Survey Reports on Geological Explorations during
1871-72"), that on the west side of Mount Potts, Upper Rangitata,
there are “ different species of Spirifera ; besides them there are
species of Productus, Murchisouia, Enomphalus, Nucula, Orthis,
and Orthoceras. Most of these shells, of which some broad-
winged Spirifers are very numerous, are, according to Professor
M:‘Coy, of Melbourne, identical with Australian fossils, and are of
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Lower Carboniferous or Upper Devonian age.” «Other beds,”
he adds, “ of equal importance oecur in the Clent Hills, in which
I gathered a rich harvest of fossil ferns, mostly Pecopteris,
Teniopteris, and Camptopteris” (this, however, is not found -in
New South Wales) “ which, aceording to Professor M‘Coy, are of
Jurassic age identical with beds belonging to the New South
Wales Coal-fields ; and although I believe this Clent Hill series
to be somewhat younger than the Spirifera beds, I demurred to
this definition, owing to the fact that the position of the strata
and the character of the rocks of which they are composed have
quite a Palwozoie facies,”

“ Since then it has been shown, and as I think with conelusive
evidence, that both fossiliferous strata, the Spirifera and Pecop-
teris beds, occurring together in the New South Wales Coal-fields,
are of the same age, and alternate with cach other. The oceur-
rence of Tweniopteris, which hitherto has been considered only of
Secondary age,* seems to speak against a Palmozoie origin ; how-
ever, I may point out that the same objection was made to the
Glossopteris in Australia,but which has by overwhelming evidence
been shown to be also of Palwozoicage. I do not think that the
fragment of a leaf, however distinet, can unsettle all that strati-
graphical geology has proved to be eorreet,” (p. 6-7.)

Some recent researches made by me, with a view to the eon-
sideration of this question of age, render it far from improbable
that a series of beds has been swept off the Coal Measures by
denudation, in which Marine beds may have overlain the now
existing strata, just as in a lower horizon they do still at Stony
Creek, Anvil Creek, Mount Wingen, and in other localities. The
facts that the present Coal-seams range in elevation along the
coast, from below the sea to between 200 and 300 feet only above
it, and that to the westward they reach an elevation of upwards of
3,000 feet, still preserving the same plants as below, and with an
equal almost horizontal level (except in cases where local derange-
ment has occurred from special elevating forces), and moreover,
that similar seams occur at various other elevations between those
mentioned, induce me to consider it possible that there has been
a sinking along the coast-line, allowing denudation to operate.

At present this hint may not be worth much, but hereafter
more may come out of it. I ought also to add that between the
Hawkesbury rocks and the Coal there is often a series of beds
belonging to the Coal Measures in which Marine Palzozoic fossils
are stated to have been found.

# Schimper says (fome 1, p. 600), of the genus Teniopteris—* Ces Fougdres
paraissent étre propres au ferrain hoviller Supérienr et aw Permien,” i.e., they
are Palwozoie. 1t 1s only recently that T have obtained not only species of the
subgenera, but real Teniopteris from New South Wales, and it is res ting
such only that I have written in using the name, in relation to Palwozoic
Carboniferous rocks.
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In the sections published some years ago by Mr. J. Mackenzie
and myself, and in subsequent sections by the former, as given in
his Report to Government, it will be seen that the number and
thickness of the seams vary considerably in different localities.
The former cirecumstance may be accounted for by the fact that the
beds in the Coal Measures since troubled by upheavals, sinkings,
and denudation, were deposited over various older formations,
some here, some there, which occur at different levels, so that
some of the strata are missing in a few of the localities, and all
are seldom seen together. Thus the Coal-series at the height of
3,000 feet does not contain so many seams as nearer to the sea
level. And, perhaps, in describing them it would be preferable
to separate the deposits into various loeal basing or saucers ;
though the conditions of a true basin can only be exhibited on
the large scale.

It is at least certain, that in the Western Districts, though
many of the conditions of the Newcastle and Hlawarra beds exist,
there are found certain fossils which are not found in the latter,
and which would lead to the presumption that, as we ascend in
height above the sea we find the introduction of genera gradually
approximating to a more recent epoch. For example, the upper
beds of the Lithgow Valley Coal Measures contain a fossil which
I first collected in 1863, and of which Mr. Wilkinson has lately
gathered some striking examples. These coniferous fossils con-
sist of stems and branches ending in Strobilites. Professor
Dana, to whom I sent specimens, informed me that he had never
seen such in N. 8. Wales before. To me they appear not unlike
the Strobilites from the Grés bigarré of Soulz-les-Bains, in the
Vosges, figured by Schimper and Mougeot (“ Monographie des
Plantes Fossiles de la Chaine des Vosges.” Leipzig, 18144, tab. xvi,
p. 31) Dr. Feistmantel considers them as belonging to
Lehinostrobus. y

In another direction, viz., on the Clarence River, there is a
patch of Coal Measures in which there are forms resembling that
of Voltzia, with abundance of fragments of a plant common inthe
Mont d’Or Coal Measures of New Caledonia, together with plants
that have a Twniopteroid character but are not Twmniopteris, as
is the case with many other localities. On the other hand, on
Bundanoon Creek, in the County!of Camden, there is a
Dictyopteris. ;

As far as some of these plants are concerned, it may be
admitted that they are in an unsatisfactory condition at present;
but the balance in favour of a * Carboniferous” age for some of
the Glossopteris beds is, to my mind, conelusive.

The question, then, about the age of some of the Australian
(oal must be considered as settled ; and if, as in 1llawarra, the
Coal-beds a* the base mix with the Marine beds, or immediately

E
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overlie them as they do in the Fingal district of Tasmania, it
would appear that all these separate occurrences belong to one
thick series, in which Marine beds and fresh-water beds interpo-
late each other. But, assuredly, in that case, the arrangement
adopted must express the order as follows :—

1. Upper Coal Measures.

2. Upper Marine Beds.

3. Lower Coal Measures.

4. Lower Marine Beds.
So far as I know, the latter rest frequently on a conglomerate,
which in Tasmania I found to contain undoubted Carboniferous
fossils.

Hypro-CARBONACEOUS SHALES.

Since the Exhibition of 1862, on which oceasion, in a paper on
the Coal-fields, I noticed the occurrence of oil-bearing Cannel
Coal at the foot of Mount York, and at Colley Creek in the
Liverpool Ranges (not on eastern waters), the former has been
in great request for the purpose of producing illuminating oils ;
and the produce has been brought into the market. In the
former locality, and in Burragorang, I have made some researches
which have satisfied me that these can only belong to the Upper
Coal Measures. At Burragorang the blocks of Cannel are found
in an intermediate position, between the top of the Coal Measures
and the Upper Marine beds, which (if the overlying measures
themselves do not) certainly bear the very strongest resemblance
to a part of the Hunter River series. (See Map and Sections.)

In Illawarra, also, there are Shales which are above that
geological position, and which produce oil for illumination, but
are not of the peculiar character of the Cannel at Mount York,
which in a great degree resembles the Bog Head mineral of
Scotland, only it is more valuable. The character of this sub-
stance is such as to justify its being considered a species of
Bathvillite or Torbanite, in consequence of its colour and woody
condition.

I't has unquestionably resulted from the local deposition of
some resinous wood, and Easaes generally into ordinary Coal,
many portions of the same bed in the Illawarra mines exhibiting
the unmistakable features of the latter and the impress of
fronds of (ilossopteris as plainly as they are shown on ordinary
Coal shale. This hydrocarbon varies somewhat in composition ;
and (as at Colley Creek) is frequently filled with quartzose
particles, showing that it was deposited in a shallow pool, to which
sand was drifted perhaps by the wind.

At Reedy Creek,now called Petrolia, there is a band of thin
and very elastic substance of this kind, separated from the
thicker bed below by a parting of white clay.
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Varicties of this mineral occur in the Grose River, at Burra-
gorang, on the (olo, on Mount Victoria, and in one spot in
Tasmania behind Table Cape, on the southern shore of Buss's
Strait, as well as in other localities in other Colonies. Presuming
that the origin above suggested is correct, viz., the occasional
occurrence in the ancient deposits of trees of a peculiar resinous
constitution, there is no anomaly in finding in one spot a mere
ﬁltt‘h amidst a Coal-seam (as is the case at Anvil Creek, on the

unter River), or thick-bedded masses of greater area as in the
Coal-seams of Mount York, or of American Creek in the Illawarra,
depending on the original amount of drift timber.

In the section presented by the escarpment on the left bank of
C'ox’s River, below Pulpit Hill, at Megalong, there are two beds
in which this hydroearbon exists.

Some time since specimens of this, together with others from
the Illawarra, were taken to America by Mr. Consul Hall, and
were subjected to examination by Professor Silliman. The result
was afterwards published in the ** American Journal of Science and
Art,” under the name of Wollongongite, an accidental misnomer
(as I have elsewhere pointed out), inasmuch as I have Mr. Hall’s
written assurance that the specimens examined by Professor
Silliman did not come from the Illawarra, but from the western
sections at Megalong and Reedy Creek.

Professor Silliman shows that this material, as tested by him,
has an illuminating power very much greater than any other yet
known. It would be invaluable if it existed in sufficient quantity
to meet all demands upon it. Asit is, there are two separate
oil-producing works (one on American Creek, the other in
Petrolia), which are now employed in making mineral oils of
reasonably good quality, though both inferior to the product
described by Professor Silliman.

It has been an objeet of inquiry whether Petroleum springs
exist in New South Wales. Such have been reported from the
Corong in South Australia, and from Taranaki in New Zealand,
and from Vietoria. The former is, we learn, a mistake, being
probably at a point where certain animal substances have decom-
posed. In New South Wales there arealso two localities, known
to me for many years, in which @ nitrous product exudes ; and
there are two or three in Western Australia of the same kind,
numerous specimens of which I examined. Nothing of value has
as yet been found.

Supposing the truth of the conjecture respecting the formation
of Torbanite and its allies from chemical decomposition and
changes of resinous kinds of drift timber in the masses now trans-
formed to Coal, the occurrence of such a mineral is not necessarily
confined to Coal-beds of one epoch ; and thus we find Dr. Hector
reporting on the occurrence of a bydrocarbon in New Zealand,



68 Sedimentary Formations

from what he deems a’Secondary formation, intermediate in
volatile matter between those of Torbane Hill and New South
Wales, the latter having by far the greatest amount, with much
less ash than the former.

Fuller statements respecting the localities may be found in my
paper “ On the Occurrence and Geological Position of Oil-bearing
Deposits in N.S.W.,” Q.J.G.S. xxii., p. 439. The reader will
also find numerous local sections of the Coal-beds in various parts
of the same Colony in the * Reports of the Department of Mines,”
by John Mackenzie, F.G.S., Examiner of Coal-fields, and C.
S. Wilkinson, F.G.S., Government Geologist (1875-6), and
especially in the work entitled * Mines and Mineral Statistics,”
1875, prepared for the Philadelphia Exhibition. Mr. Mackenzie
has also given sections from what the Victorian authorities call
the * Carbonaceous’ rocks of their Colony.

§ 5. Mesozorc or SECONDARY FORMATIONS.

It must not be supposed, from my strong advoeacy of a Palzozoic
age for the workable Coal of New South Wales, that I repudiate
the existence of the Secondary Formation in Australia; or that,
because 1 oppose an Oolitic or Jurassic age for our Coal-seams,
1 consider that no Coal, however insignificant it may be, does
exist in Australia, or even in New South Wales, which is younger
than Pal®ozoic. There is sufficient evidence in the preceding
pages to the contrary to do away with that idea, besides having
done my best to bring to light the great Mesozoic formations of
Queensland (See various notes by myself in the “ Quarterly Jour-
nal,” and the valuable Memoirs of Mr. Daintree, F.G.S., and Mr.
Moore, F.G.S., xxvi,, 226-261). Although I hold the opinion
expressed above, there are deposits of Coal of inferior v.'lIlluc as
relates to extent of area, in Queensland, Victoria, Tasmania, and
New South Wales, from which the distinguishing typical plants
are excluded; and which, till the discovery of such, must remain,
taking into consideration also their stratigraphical position, of
more recent age than the rich deposits of the Illawarra, Hunter
River, Talbragar, &e. I can only say, that whether T have been
mistaken or not in any given ease connected with the geological
epochs of Australasia, it is not from want of honest devotion to
the cause of truth, nor from a desire to hold my own without
reason against those who differ from me, that I have in so many
publications during more than thirty-eight years of earnest
inquiry, defended what I conscientiously believe.

The rule, I think, in such a case as that before wus, should be
laid down, that plant remains by themselves prove very little as to
the uncompared age of any formation, but when associated with
Marine fossils, whose age is determinable, they must go with that
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formation, of whatever age it may be; foralthough plants may be
swept into the ocean at any period of their existence, they could
not be bedded in the same masses of stone formed in the ocean
and amidst the Marine fossils, without belonging to the epoch of
the latter.

Such is the case in Australia with Glossopteris, and perhaps
some others; hence I claim for that at least a Palmozoic age.
And so with those described by Mr. Etheridge -and Mr. Moore
(in the Memoirs above cited) the Mesozoic Marine fossils prove
the plants to be of that epoch ; and when the same plants occur
in strata which can be referred to a Secondary formation, and in
such also as are Carboniferous, it may be readily granted that
they are common to the two. But in the case of Glossopteris
no indication is at present producible of its existence in the later
formations.

We may therefore refer certain deposits in Queensland, in
parts of New South Wales, or the Coal series of Victoria, to
Mesozoie (not Qolitie) times, without trenching on the Carbor-
iferous indications. I do not profess to know—and I know no
one who is able to tell me—why such arrangements exist (espe-
cially as Mr. Cuarruthers’s doctrine is true, for instance, that
Teweniopteris and Glossopteris are akin in structure) as place
plants very much alike in some respects in different epochs,
without confusion, when also the position of the strata is what is
called “ conformable.”

It is no logical argument to say that, because there may be
great deposits of Coal in China or America or Great Britain that
are not what are called Carboniferous, therefore there ought to be
such, for example, in Victoria, when we all know that they have
not been yet found to exist there, or that the same citations
would bear out the assertion that the New South Wales work-
able seams are also Secondary ; nor can the adroit alteration of
the expression Oolitic into Mesozoic, prevent our considering that
the general term was adopted for the more specific one, because
those who used it so were aware that they had made some kind
of mistake, and did not like to own it.

Now, there are no known Oolitic Marine fossils in all New
South Wales ; and the Oolitic or Jurassic fossils are of such
extent and variety in all countries, wherever the regions in which
they occur have been explored, that to put the identity of such
formations on a few plaats, that may after all have no strict claim
to decide in the cause, would appear to me a very questionable
proceeding.

1f, for instance, the fishes found by me in the Gib Tunnel
Range, near Nattai, are of a * Triassic or Permian™ facies,
according to M‘Coy, and are Permian according to Egerton and
Dana, why should the beds in which they occur be set down as
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Oolitic or Jurassic, instead of “Triassic or Permian” ? Sir P.
Egerton has shown that, with Palmoniseus, occur other genera,
closely related to Pygopterus, Acrolepis, and Platysomus, all
either Upper Carboniferous or Permian genera in other parts of
the world.

Then again, why should the Urosthenes of Dana, from a
prominent part of the Newcastle local beds, be left out of the
same category ?

The view then is, that all these beds, ranging in succession one
over the other, and being all as I believe of fresh water origin
(for the Hawkesbury rocks contain plants, but no animal remains
except fishes), have a common relationship, and yet with no
pretext for a Jurassic origin on the score of animal ¢o-existences
of that era. When we consider that the fishes alluded to, in
connection with Coal and Coal-plants, occur at different altitudes,
and are all heterocercal Ganoids, we must conclude that there
have been physical disruptions, and that there are ga]l)s in the
succession occasioned by following denudation, or that there
have been repetitions of strata now only partly traceable.

For instance, the fish beds are at Cockatoo Island 16 feet
below the sea; at Sydney less than 100 feet above it; 100 feet
at Parramatta; 250 feef above it at Campbelltown; 780 feet
above at Redbank near Picton; 1,100 feet on Razorback : 2,360
feet at the Gib Tunnel ; and 8,450 feet on the Blue Mountains ;
the lowest two stations and the highest being in the Hawkesbury
series, and the others in the Wianamatta beds above the Hawkes-
bury ; whilst at Neweastle, the Urosthenes was the deepest below
the sea, and the oldest in position.

As necessary to explain still further the succession of strata, I
introduce here some additional remarks on the Supra-Carboni-
ferous rocks in the province of New South Wales.

Hawkesbury Rocks.—Over the uppermost workable Coal
Measures, which are of considerable thickness, is deposited a
series of beds of sandstone, shale, and conglomerate, oftentimes
concretionary in structure and very thick-bedded, varying in
composition, with occasional false-bedding, deeply excavated,
and so forming deep ravines with lofty escarpments,—to the
upper part of which series I have given the name of Hawkesbury
rocks, owing to their great development along the course of the
river-basin of that name. These beds are not less in some places
than from 800 to 1,000 feet in thickness, containing patches of
shale, oceasionally with fishes, with fragments of fronds and stems
of ferns, a few pebbles of porphyry, granite, mica, and other
quartziferous slates, and assume n surface outline the appearance
of granite, from the materials of which and associated old deposits
they must in part have been derived. On the summit of the
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Blue Mountains, and along the Grose River, the thickness of the
series is very much greater than near the sea. Patches of very
small area contain bits of Coal, earbonate of iron, and some-
times represent miniature Coal Measures. '

Towards the base, bands of purple shales are frequent, and
ferriferous veins, with specular iron, hematite, ilmenite, graphite,
and other minerals, sometimes occur.

In places, as about the “ Yellow rock™ near the Upper Wollombi
River, in Ben Bullen, and above the deep excavation of the
Capertee amphitheatre, salt and alum are found in cavities
formed by decomposition; and in other places, as at Bundanoon
Creek in the Shoalhaven District, at Appin, and on the Bullai
escarpment of the Illawarra, and at Pittwater, north of Sydney,
stalactites have been formed under similar circumstances.

There is an enormous mass of brown iron ore highly carbonised,
partly worked at Fitzroy, near Nattai, another on Brishane Water,
and a smaller, on the coast, a few miles north of Sydney, and
other similar patches in intermediate localities. These are in
part associated with specular iron, which occasionally lines the
joints of the sandstones close at hand with well-formed crystals.

The uppermost beds of this formation, especially where they
become conglomerates, exhibit isolated summits imitating ruined
castles, and have thus been traced by me at intervals all along
the escarpments to the westward of Sydney, from the latitude of
the Clyde River to that of the Talbragar, and in certain localities
within the longitudes of that line and the coast. In the deep
ravines of the Grose and Dargan’s Creek, the one eastward and
the other westward of the Darling Causeway traversed by the
Western: Railway Line, the slopes are studded by fantastic pillars
sculptured by denudation and decay into imitative architectural
forms. Similar forms cap the extension of the coast range to the
head of the Goulburn River. The tints ave poikilitic, darkening
from exposure, and exhibiting imitations of landscapes sometimes
of striking character. The semi-crystalline fragments of quartz,
and the disposal of colours (suggesting the idea of the action of
cases removing the ferruginous tint in places) have caused me to
believe that some transmuting ageney has affected large areas of
the Hawkesbury rocks. The glistening of the crystalline quartz
particles reminds one of the same character observable in the mill-
stone grit of England. It is impossible to understand how consider-
able masses of the sandstones could have received such a present
structure without the metamorphism suggested; for the crystalline
facets are quite unabraded and belong to particles that have been
collected originally by water holding silica i solution. By washing
in acids the colouring matter of the particles may be entirely
removed, and then it is seen that they are imperfect crystals.
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But the cementing matter is not always ferruginous ; afelspathic
cement holds them together with used mica evidently derivative,
and sometimes with graphite.

Another variation in character of the Hawkesbury rocks is in
their cohesion. In 1850 I was Chairman of the Artesian Well
Board, and remember the difficulty we had in procuring tools
hard enough to pierce the quartzose sandstone at the gaol in
Sydney ; the boring after a small depth was abandoned—one of
the workmen precipitating the conclusion by blocking the bore-
hole. But in parts of the Railway Lines, there have been instances,
as stated to me by the Engineer-in-Chief, when the largest blocks
have been shivered to atoms by a not very heavy fall over an
embankment.

This group of Hawkesbury rocks has been by some persons
denominated “Syduey Sandstone.” The designation was derived
from the early settlers, who had not gone far into the country ;
but it is a misnomer, for it neither represents the whole of the
series nor the whole of the material of the rocks, besides making
confusion with the “Sydney Sandstone” of the Cape Breton
Coal-field of British America. The latter has a clearer right,
perhaps, to the title of * Carboniferous,” as it is of the age of
the very lowest of our Australian Coal Measures, Yet with its
Lepidodendra, &c., it has fishes of the one genus which oceurs in
our Hawkesbury and Wianamatta beds, over our Upper Coal-
seams.

Wianamatta Beds.—The Hawkesbury rocks are succeeded by
another group or series of strata named by me from the Wiana-
matta, or South Creek, which runs longitudinally through the
basin which fills in the area between a surrounding enclosure of
the former series which must have been broken up in part and
denuded, either completely before or during the deposit of the
sandstones over-lying the Coal Measures. The deep ravines which
mark the Hawkesbury rocks give place to rounded smooth undu-
lating softer argillaceous strata, in the bottom of the ereeks of
which and in the beds of the river Nepean or Hawkesbury and of
George’s River are marks of old erosion in the harder rocks
below the argillaceous shales. Pot-holes are very common in the
Hawkesbury beds under the Wianamatta strata where exposed
at the points of junction at some distance from the present
creeks and drainage channels. Such may be traced at Myrtle
Creek, near Picton, and on the Windsor Road near Parramatta.
These certainly prove a partial or general erosion before the
whole series of the Wianamatta strata were laid down. The
nearest beds of the latter to the underlying Hawkesbury rocks,
are shales which have occasionally filled in hollows previously
existing, or contributed patches forming considerable masses as
well as thin layers to the uppermost Hawkesbury rocks. 1In this
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way fishes have been found at various levels in shale patches, as
on the Blue Mountains, at Parramatta, at Biloela (or Cockatoo)
Island, and other places near Sydney. The Wianamatta beds
are, however, not all shale, for there are fine sandstones more
compact and heavier than the Hawkesbury, calcareous sandstones
and ferruginous nodules, bearing fishes and small fresh-water
molluses which remind one of the somewhat similar nodules of
Permian beds of Germany.

Could I have procured the remains of fishes that have been
reported to me from beds belowthe Upper Coal, and of the finding
of which there is pretty good evidence, we might have been able
to show that the same genera that we find ranging from the
Wianamatta down to the Coal Measures of Newcastle,all through
the Hawkesbury series, occur still lower.

A Paleoniscus, found since my discovery in 1860, was ex-
hibited by the Surveyor General (who gleaned after my harvest),
in the Exhibition of 1875 at Sydney ; and a specimen of Cleithro-
lepis found in a Railway cutting on the Blue Mountains was
shown by Mr. T. Brown, to whom it had been given by the
finder after I had had it photographed. These formed part
of the collection exhibited by the Mining Department at Phila-
delphia.

'}‘herc are in the Wianamatta Beds in places columnar and
pisolitic iron ore, abundance of fossilized wood, plant impressions,
and calcareous sandstones, which latter form the highest levels
and summits of insulated hills that attain but moderate eleva-
tion (1100-1300 feet) in the centre or on the outskirts of
the basin, which latter is chiefly confined to the heart of the
County of Cumberland and part of Camden, of which Bulbun-
matta or Razor Back Range and Menangle Sugar Loaf are out-
lying velics of a once wider extended plateau. Fossil plants
abound in some of the shales and fine sandstones, and the whole
area is marked either by old trappean or more recent basaltic
rocks, which have produced some effects on the beds traversed
by them. Very small patches of Coal occur, but no seams nor
any of value have been met with. The old Diorite hill of
‘Waimalee, or Prospect, near Parramatta, must have existed long
before the infilling of this basin, as the Wianamatta plant-beds
on the flanks of the hill have evidently derived their matrix from
the Diorite, and have since been intruded into by what is prob-
ably Tertiary basalt. Felspathic trap is common in the Fasin,
and may have been connected with this outburst of igneous
eruptions which probably formed many of the solitary hills of a
portion of the Connty of Camden.

Victorian Palmontologists claim for that Colony the existence
of a Coal formation of the same age as the Wianamatta, and I
have myself long ago pointed out that certain beds at the Barra-
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bool Hills resemble very closely certain strata about Camden
in New South Wales. But if the latter are proved to be of
younger age than that which has been assumed for them, it is
not necessary to place the two series (so widely separate in
space) on the same actual horizon.

We have not recognized in New South Wales the Cycadeous
plants of Vietoria, nor is there a perfect agreement in the
phytology of the Wianamatta and Victorian strata. In 1861 1
mentioned (“ Recent Geological Discoveries, &e.,” p. 45) three of
M‘Coy's New South Wales Plants, Gleichenites odontopteroides
(called Pecopteris by Morris and Carruthers) ; Odoutopteris
microphylla; and Pecopteris tenuifolia, as occurring in the Wiana-
matta beds. These are not reported from Victoria, whilst Spheno-
pleris alata (Brong.), Grandint of Goepp. and Schimper, from New-
castle, belongs to the Old Carboniferous in Germany, and not to
any Mesozoic formation.

In the list given in * Progress Report of Victoria, 1874, Pro-
fessor M*Coy mentions 3 species of Gangamopteris, from his
Upper Carbonaceous beds; 2 Neuropteris, 1 Pecopteris, 3
Sphenopteris, 1 Twmniopteris, with 3 Zamites and 1 Phyllotheca
from the Lower Carbonaccous ; and only one animal form, Unio
Dacombii. The alleged abundance and value of Coal in these beds
have been proved to be a myth. There is, however, more Coal
therein than in the smaller area of the Wianwmatta and Hawkes-
bury rocks; and probably that is the reason why the Professor
would place them below the former group of New South Wales.
But when we consider the great improbability that a series of
strata having a thickness of at least 5,000 feet could ever have
existed between the Hawkesbury and Wianamatta series, and
that not a trace remains anywhere in New South Wales of such
interpolation,—that the fossil evidence is in opposition to it,—
and that the areas are totally disproportionate,—it would appear
a mere caprice of fancy to hold such a notion as that hinted at.

It may l;)e well to make a final remark respecting Mr. Brough
Smyth’s idea, that the Coal-beds of New South Wales lie on
* limestone,” (“Progress Report,” p. 26.) Had he visited them
himself he would have seen that limestone, as such, is rather a
rare rock in connection with the New South Wales deposits of
Coal, which clearly interpolates the Marine beds; but the latter
are more frequently eonglomerates, or sandstones and grits.
The Upper Coal Measures rest frequently on granite and slates
as well as on other rocks. The limestones in the Carboniferous
rocks are rare, being few and of limited extent and far between.
The author just mentioned considers the relation of the “Coal-
bearing” to ** Pal@ozoic rocks” as “obscure,” but it is not obscure
to those who have examined for themselves, nor more so than the
feeling which induces philosophers to keep out of sight and
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ignore the evidence which contradicts their own preconceived
opinions. It will have been seen in the preceding remarks, that I
have myself suggested the possibility of some part of our Sedi-
mentary deposits having a relation to the Trias, and it is only
fair to state that Professor M‘Coy, in his earlier writings, limited
the New South Wales deposits to the Oolite of Scarborough.
Afterwards the term * Mesozoic” was introduced to define the
period —which, of course, left all undefined from the base of the
Tertiaries to that of the Trias ; the limit of range allotted by him
for the Queensland Secondary Marine fossils and plants being
from the “lower part of the great Oolite” to “the base of the
Trias” (“Annals,” ix, No. 50, Feby., 1862), placing all on one geo-
logical platform. He might, therefore, admit the Trias to repre-
sent the “ Mesozoic” instead of the Oolite, but he has stuck
firmly to the latter.

On the other hand, T presumed to think that the plant-beds in
the separate Colonies dill not represent the Oolite—and that for
reasons assigned 1 have ventured to believe that the Coal-beds
belong to some part of the Upper Palwmozoie, cither represented
by visible examples elsewhere, or belonging to strata not yet
found elsewhere represented.

In working out my own conclusions, I had recourse to what
was reported by the Greological Survey of India; and relying on
the data proclaimed, T held that the nearest ally to our Coal-beds
was the Damtda division of what is now known as the “ Gond-
wana series or system ” of Feistmantel, (“Records,” No. 2, 1876,
]Jaja.ge 28.) Dr. Oldham agreed with me, as has been seen; but

r. Feistmantel having obtained or discovered the existence of
plants in beds mnot previously recognized by the Survey, e.g.
Glossopteris,—and finding it not only in the Damida, but in the
Talchir strata below, and also in all the intermediate strata,
through the Panchét up to the Rajmahal and Cutch (Dr. Old-
ham agreeing with him as to Panchét being Triassic),—has come
to the following arrangement :—

. { Oolite 1.—Cutch or Kach with Jubalptr.
ueass {Lias {2.-—-Rajma.ha1 (in different places).
Keuper 3.—Panchét (in different places).
4.—Damida (do., including the Rani-
Trias ... 4 ganj (Kamthi), Iron-Shale, and
| Barakar groups).

| Grés Bigarré | 5.—Talchir.
These are the “ five horizons ” of the Gondwina system.
If this arrangement be correct, then it is clear that there is a
a Triassic series amidst the beds which M*‘Coy held to be alto-
gether Oolitic, but which I, in common with Dr. Oldham, con-
sidered in part Palwozoic; and here I may quote Mr. W T.
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Blanford’s able Report on the Raniganj Coal-field. (% Memoirs
Geol. Sur. India,” Vol. iii., part 7, chap. vi, page 135, 1861),
in_which the author writes in relation to the Panchét group :
“So far as this evidence goes, it tends to confirm Dr. Oldham’s
suggestions as to the Damtdas being Upper Palwozoic. For
Labyrinthodont reptiles (and consequently the Panchéts if
equivalent to the Mangilis) being Permian or Triassic, and the
Damidas being but little older, would be Upper Carboniferous
or Permian, or perhaps intermediate between Permian and
Triassie ; but the evidence is very slight.”

It is not strange that sixteen years continued exploration,
and a eritical examination of the fossils, should lead to a modifi-
eation of views, and it would be held presumptuous in anyone
not on the spot to dogmatise to the contrary.

The present able Superintendent of the Geologieal Survey in
India, Mr. H. B. Medlicott, F.R.S., thus speaks of Dr. Feist-
mantel's botanical researches:— Palzontologists come from
their cabinets in Europe with the fixed idea that the ‘laws’ they
have seen to work so neatly as between Bohemia and Bavaria,
or from Durham to Dorsetsgim, will apply equally well between
India and Australia, or Europe; and the eager aim of their
labours seems to be to tally off our Indian rock-groups as the
representatives or equivalents of certain fossiliferous series of
Europe or elsewhere. ¥rom the beginning this Palmontological
fallacy has been a chief obstruction to our knowledge. When
first the Gondwina fossils were taken up, pure Geology being in
the ascendant, the fact that eertain plant forms of the lower Gond-
wina rocks were somehow associated with beds having a Car-
boniferous Marine fauna in Australia, was made the basis of a
special pleading to show that the Damidas, their flora, and their
Ceal, were Paleozoic. The materials have now come into the
hands of a pure palmontologist. He has shown, I believe con-
clusively, that the Gondwina flora is wholly Mesozoic, nailing its
several phases to certain representative zones in Europe. But
it so happens that on the confines of India, east and west, the
upper Gondwina groups are associated with beds having a Marine
fauna according to which these said groups have already been
attached by palwontological experts to other standard groups in
Europe. It is true that the study of this fauna was only partial;
but the experts were very accomplished in their line, and their
judgment was quite unprejudiced, so that it must carry great
weight. Here then again is an opening for the procrustean method
of research: and there are symptoms that it is to be duly applied ;
this time to make the fauna confori to the flora...... No theologian
could be more impious in reducing the mysteries of existence
to the compass of his narrow thoughts, than are often scientific
specialists in imposing erude conceptions upon the proceedings
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of nature. Yet these ought to know better—that trath is dis-
covered, not invented.” “Itis fiction to assume that Paleozoic and
Mesozoic faunas have not co-existed upon the earth.” “The facts
of our Gondwidna rocks are certainly puzzling to systematists :
on the West in Kach (Cutch) we have the flora of the top Gond-
wina group, which has a Bathonian facies, associated with
Marine fossils of Tithonian affinities; while on the the South-east,
in Trichinopoli, beds with a flora (so far as known) like that of
the Rajmahal group, which is taken to be Liassic, have been de-
cribed by Mr. H. ¥. Blanford (“ Memn. Geol. Sur.,” vol.iv.,p. 47)
as overlaid, in very close relation, by the Ootatoor group, the
fauna of which has been declared, upon very full evidence, to
have a ("fenomanien facies.”

“These questions of homotaxis concern the whole body of
naturalists as much as they do us; and I hope some guiding
spirits amongst them will keep a watch on our proceedings.
Hap]l'.:illy these forcign relations do not interfere with the loeal
regulation of our rock systems. The terrestrial fauna and flora
of the Gondwinas is developing into a compact unity of its own,
and its relations to contiguous Marine fossil faunas is normal, so
far as this word can De legitimately used.” (“Records Geol. Sur.
India,” vol. x., pt. 1, 1877, pp. 2, 3.)

On this plan of dealing with the Australian and Indian Coal
formations m relation to their fossil vegetables, there must be a ne-
cessity for very close examination of the individual plants to satisfy
the inquiry ; and relationship to the Marine fossils of the former
which do not exist in the latter cannot, on the plea expressed by
Medlicott, be excluded. We may, therefore, look to Dr. Feist-
mantel’s comparison of the respective floras of the two countries.

In order to assist in this Thad placed in the hands of my friend
Dr. Oldham, at Caleutta, a consi(PembIe series of our .New South
Wales plants, from Neweastle, Hunter River, Illawarra, Lith-
gow, Merigang, Clarence River, &e.,in New South ‘Wales, and from
Queensland, Tasmania, and Vietoria, ineluding the Coal-seams of
this Colony and the overlying strata of the Hawkesbury and
‘Wianamatta groups. A few of these were contributed by Mr.
C. 8. Wilkinson, and the collection was left in the hands of Dr.
Feistmantel when Dr. Oldham retired from the direction of the
Indian Survey.

On these, the latter gentleman has reported to me his opinion.
Since then, 1 forwarded at his desire a further collection, ecom-
prising additional specimens of plants from the lower Coal-
seams of the Hunter, collected in part by Mr. Mackenzie, from
Greta, Stroud, Queensland, &e., including the fishes of the Gib
Tunnel, with sections and papers, &e. These arrived safely, and
an account of them will be found in Appendiaz XX.
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This is named to show that no pains have been spared by me
to put as full evidence before Dr. Feistmantel of tg:c plants, as
I had already done respecting the Marine faunas of the Silurian,
Devonian, and Carboniferous beds.

Now, Dr. Feistmantel states that so far from the plants of
the Coal-seams being exactly the same as those of the Indian
Coal plant-beds, he thinks that—(“ZRee. Geol. Sur. India,” ix.,
pt. 4, 1876, p. 121)*—* those palwontologists who declared the
whole Australian flora as absolutely Jurassic [* or altogether
Mesozoie,” as interpolated in MS. by the author in author’s
presentation copyl, did not distinguish the Lower and Upper
portion of the Coal Measures. The first contains forms which
could never support this assertion, while the Upper Measures:
contain, besides those plants without analogy, some other forms
which certainly can justify the supposition of a Jurassic age
[altered in MS. as above, to—* Triassic age, some perhaps also
Jurassic (Queensland) ™].

“On page 83, Mr. Blanford gave a scheme of the formations
in N.S.W. Coal-fields (1,2,3,4, 5,6). Nos. 1 and 2 (Wianamatta
and Hawkesbury beds), it is true, have yielded no distinct
Glossopteris ; but in Tasmania, from which identical fossils with
those of these two beds are known, Glossopteris occurs, with
Pecopteris Australis, Phyllotheca, and the most important with
Tenopteris Daintreei (M*Coy), (M‘Coy : * Prodrom, Decade I11.,”
p- 15, “Rep. Prog. Geol. Sur. Viet., 1874, p. 257). As to 3 and 4,
of which the first are the Upper Coal Measures of Newcastle,
Mr. Blanford himself (p. 83) says: “ Nos. 3 and 4 appear to
be connected by the presence of Glossopteris Browniana in both,
although there appears fo be a considerable distinction in the
Jlora™ ; and I would add, No. 8 does not contain any animals,
while in No. 4 Marine animals are found abundantly.

“On p. 84, Mr. B. enumerates the species, which, as he
considers, are common to our Damudas and the Australian
beds, and others which are common to the Damidas, and the-
Triassic rocks in Europe (as I pointed out). On these I would
remark,—

“ Glossopteris [“2 or 3 species identical —W.T.B.”] T think
with great difficulty we may be able to get only one-
common species.

#On the question—What is the analogy of our Damtda Series with the-
Lower Coal Measures of Australin? After saying that the analogy is by
no means what Mr. Blanford seems to think, he proceeds,—“Any instructive-
or eonclusive comparison [ “of our Damiidas” in MS. ] can only be made between
[“with” in MS.] series that possess fairly represented and characteristic flora.
For our Damtdas this condition can only be said to exist in the Upper Coal
Measures in Australia, and in some exclusively plant-bearing rocks of Europe.™
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* Gangamopteris [“ The genus only. —W.T.B.”] This form is
not known at all from those beds intercalated with Marine
fossils, but from really Mesozoie beds in Vietoria,
associated with Zaniopteris Daintreei, M*Coy.

“ Fertebraria [ One species identical W.T.B.”] There is as
vet no full description of the Australian Pertebraria, and
that which is known seems to be quite different from
ours. The greatest portion of our Damtda Vertebraria
are probably not identical with those from Australia.

“ Pecopteris (Alethopteris) [“One species,probably identical,
W.T.B.”] I doubt whether our 4. Lindleyana can be
united with . Adustralis, M‘Coy, or if this is altogether
the ease with any other species.

“Thus it seems that the evidence of a connection with the
Australian Coal Measures is very weak, while the fossils enumer-
ated as common with European Trias are unmistakably identical.

“dAs to the stratigraphy of the Australian Coal strata, the litera-
ture is not poor, but yet it is not in all points quite clear and
always trustworthy.

“1t is well known that there ean be a complete concordance
in the stratification of rocks, and yet two or more different
formations may be represented which can only be distinguished
by the prevailing fossil forms.* As an instance I ean quote the
Salt Range in India, where, as Mr. Wynne tells us, the Lower
Marine Carboniferous and the Triassic rocks are conformably
deposited, and yet they are different in age, although a well-
marked Ceratites and Phyllotheca go down into the Carboni-
ferous rocks, and marked forms of Bellerophon survived into the
Trias. The same relations will have to be applied to the two
portions of the Australian Coal Measures, only that here the case
18 illustrated in the flora.

“ For the stratigraphical grouping of the Coal-strata of New
South Wales, we must especially take the Rev. W. B. Clarke’s
observations, which to a great extent are published (** Remarks,
&e.,” 1875) ; partly Mr. Clarke communicated them to me in two
letters ; and he sent also a suite of fossils for comparison. From
all his elear communications it is plain that there are two very
distinet portions in the Australian Coal Measures :—

“a.—Upper Coal Measures.
“b.— Lower Coal Measures.

“a—The Upper portion is marked by a flora which is.
abundant. Nos. 1, 2, 3 of Mr. B’s hist must be referred
to this; they contain no Marine fossils to indicate a
connection with the lower portion.

* Sce a very remarkable instance of this referred to by me, at p. 31, of
the position of the Palmozoic formations at a locality in Spain, deseribed by
Casiano de Prado.—W.B.C.
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“b.—The Lower Coal Measures are marked by two Marine
faunas of, as generally taken, a Carboniferous age, which
separate distinetly these from the Upper beds. The
flora is, as both Mr. Clarke and Mr. Daintree state, only
rare.

*¢.— Below this there are beds with real Lower Carboniferous
plants.”

Dr. Feistmantel then gives the suecession of the several strata
as I had communicated it to him in a table, and after it a list of
plants which he * has seen, or which are mentioned as really
occurring,” viz. :—

“a.~—Upper Coal Measures.

“(1.) From Queensland.

“(2.) Tasmania.

“(3.) Victoria.

“(4.) From the Wianamatta and Hawkesbury, we have
mostly Dichopteris, Thinnfeldia, Pecopteris odontopter-
oides, Morr., Taniopteris, &e.; and in both the same
genus of a fish.

“(5.) From the Clarence River District.— Tawniopteris with
narrow leaves, and a coniferous branch, which Mr,
Clarke himself marked (?) FPoltzia.

“(6.) Bowenfells and Neweastle.—Here the flora is mostly
developed ; Vertebraria, veal Phyllotheca, many Glossop-
teris (but few identical with those of India), mostly
Gloss. Browniana, Bgt., coniferous plants near the
Mesozoic Echinostrobus, coniferous sced-vessels and
others, but ne animal fossils, nor Lower Carboniferous
plants.

“b.—Lower Coal Measures.

“I have seen Teaniopteris, near Ten. Eckardi, Germ., Gloss-
opteris, small specimens ; besides these there are quoted Phyllo-
theca and Neggerathia. With these are associated Carboniferous
(in M.S. ‘animal ) fossils.

“e.——Strata below—With Cyelostigma Kiltorkanum, Haught.,
Rhacopteris, Sphenophyllum (veal Palpozoie form).
These I have seen myself. And again a Paleozoic
(Carboniferous) fauna.

“ From this we see the following: Only the strata sub b can
claim a Palwozoic age, containing a prevailingly Carboniferous
fauna, which already in ¢ occurs together with a palzozoie flora.
The flora in & is very poor, containing only few forms, which (see
remarks p. 165) are so frequent in the upper strata ; and to use
Mr. Clarke’s own words about the Glossopteris, we may say,—
‘There (in the Australian Lower Coal-beds) it clearly does not



New South Wales.

81

govern, but must be subordinate to the fauna’; and further he
says, * Why might it (Glossopteris) not pass into Secondary rocks

without deny

measures’ 7"’

in

its existence in the Awustralian Lower Coal-

[In MS. he adds, “ What I completely adopt.”]

At p. 125, he says—“That the Upper beds in Australia—
Wianamatta, Hawkesbury—and the Upper Newcastle Coal-beds
form a connected series, 1s also shown by the occurrence of the
same fish, which is not found in the Lower strata.

“The following table may illustrate the relations :—

Europe. Lower Gondwinas, India. Coal Measures in Australia.
R'hmtic ...... l}'pper { Panchét group— f&llgﬁg :’;rg'::lag[;a::;;i‘e-
L”“Pﬁ!‘ =2 Tvias | | Flora and Reptilia. rated them above under
Grds bigarré ) LZower| ( Damida group— 12 8 4.5 6
Bunt. sanst. § 2%ias | { Flora only. Flora onl i -
Oarbonilerous’ || tiiismesiiinesiiiaitone b. Lower Coal Measures. |

[In MS. he adds Plants |
and Carboniferous fauna. ] [
Strata below.

Carboniferous
Goonoo Goonoo. {

Devonian ?

........................

“ Records,” ix, p. 125.

In relation to these printed notices, Dr. Feistmantel writes
grivately,—“ Glossopteris began to live rarel{' in _Australia,
uring the time when Carboniferous animals lived in the sea—in
the time of the lower Australian beds. They are, therefore, of
Carboniferous age. But Glossopteris continued to live when
already the Lower beds were deposited (including the Marine
animals), or when the Marine animals ceased to live—when
therefore, in fact, another epoch of life began which was charae-
terised by the total absence of Marine Carboniferous animals
and by the preponderance of plants ; and I think in this lies the
difference between your Upper and Lower Coal-beds, of which only
the latter can be considered of Marine ovigin, as Marine beds,
while the Upper ones are certainly not Marine beds. And from
this reason, I thought, only those Upper Coal strata in your
country can be compared with our Talchir-Damtda beds, as these
do not contain any Marine fossil at all, and the flora they contain.
bears a complete Tiassic facies, so that I do not see any reason
why these beds should not represent the Triassic epoch: as
for another epoch there is not the least indication. And now,
judging from this, T was also convinced that your Upper beds
cannot be Oolitic, or even Liassic (except, perhaps, some in
Queensland), as they are equivalent to our Damida series.”
(MS.,, letter 20/2/77).

F
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Dr. Feistmantel has since favoured me with several letters,
which relate to a fuller expression of our Australian formations,
to which I cannot do full justice in my limited space. I must,
however, quote a passage from some remarks of my own, during
my discussion with Professor M‘Coy, which were read before the
Royal Society of Vietoria, December 10, 1860, in order to show
that any proposal to give a more recent age than that I defended
to our N. S. Wales Coal-seams does not take me by surprise:
“To sum up all, I may here state that though it is very easy to
make the ‘ worse appear the better reason,” I have no object in
any controversy on this question but truth. Having since m
acquaintance with the whole of the facts always found a diffi-
culty in reconciling the idea of two epochs in the formation of
the deposits including our Coal-beds, in consequence of the
apparent continuous succession of those deposits and the occur-
rence of Coal throughout, together with the absence of Oolitic
zoological and the presence of Pal@ozoic zoological forms,1 have not
seen fit to renounce the opinion which is shared by others as well
by myself, because at present we have no grounds to do so. But
it is easy to gather ¥mm this paper, as well as from other
evidence of my own, that I am quite ready to admit, when
proved, that some of the beds are younger than my fourth
division, or Mr. M‘Coy’s base of the Carboniferous system, and
may with the example of India before us be even younger than
Oolite ; but with the idea of one succession, I must renounce the
idea of all above the base being Oolitic.”

Future researches may be needed to ascertain—what is possible
—that true Paleozoic Marine fossils may be yet detected, in some
at present obscure localities, above the horizon of the Upper Coal-
seams of New South Wales—or below the base of the present
Talehir of India ; and in either case there would be a probability
of reversing a decision respeeting the elaim of the lowest Meso-
zoic, a contingeney which would not take even Dr. Feistmantel
by surprise, as he suggested to me (August, 1877) : “ The Indian
Damida series you may be pretty certain must turn out Zrias,
or at the utmost Uppermost Permian as passage bed between this
formation and the Z}ias, but there is nothing as yet which would
prove for this, while all is in favour of Zrias.” We must bear in
mind, however, a suggession of Mr. Carruthers, that the Permian
vegetation shows Mesozoic affinities, and that in fact the com-
mencement of the Mesozoic flora is to be sought in the Permian.
(Q.J. G. 8, xxv, p. 158.)

The above references under the head of Mesozoic, though
alluding to the Carboniferous, are rightly introduced—but not
with the intention of accepting the former age as comprehending
the latter till further proof has been afforded.



New South Wales. 83

 The differences between the conditions of the Damida Coal-
beds of India and the Coal-beds of New South Wales are by the
allowance of Dr. Feistmantel sufficiently striking to justify gelay
until further evidences have been produced for their union or
identity. At one time I held the opinion that the Damida was
our nearest ally in the defence of a Carboniferous age, but as
that has now to be regarded in a different light, the differences
alluded to must be taken to imply somewhat different positions
for the two formations. For the absence of Marine fossils in
India, and the dissimilarity of botanical species among the plants,
with some other particulars, leave a margin for the adoption of a
provisional later date for the one than for the other.

But I sgy this without prejudice, and though I had once on
this subjgct to dip my.pen in the ink of controversy, I am willing
to accept with thankfulness the valuable instruction derived from
the able eritical examination of the plants that has thrown so
much light on the comparative fossil vegetation of India and
Australia, and this too in continuation of what long ago I believed
to exist, the presence in the latter of true Triassic as well as
Jurassic strata.*

Queensland and Western Australia—Mr. Charles Moore (of
Bath), F.G.8., enumerates 171 species of Secondary animal fossils
from Queensland, all sent to him for description by myself ; and
sixty-two from Western Australia, of whiclil twenty species are
common to England and that Colony. (See Q. J. G- 8, xxvi, 261.)
(See Appendiz X1X.)

In Mr. Dalrymple’s  Report of his Eaploration on the North-
east Coast of Queensland,” (Brishane, 18?3, p- 20.), that enter-
prising observer states that the flat-topped ranges and mountains

# Tt will be seen from the following extract of a communication made by
me to M. le Vicomte d’ Archiae, 14 Nov., 1859, and which was published in the
“ Bull. Géol. Soe. France,” that T held opinions expressed as at the present
respecting the position of Glossopteris in India mentioned by Dr. Oldham :(—

“ D’olt 'on peut inférer au moins que ce genre ne caractérise pas seulement
Idre Jurassique. 11 peut s'étendre au-dessous aussi bien qu’ au-dessus, et,
prenant ces faits en considération, on ne peut pas y voir un motif opposé a ce
que j'ai dit si souvent, que la formation Carbonifdre de la Nouvelle-Gralles
du Sud ne peut étre partagée comme le propose M. M‘Coy, et que, tandis
qu'elle montre de nombreuses amalogies avec celles de I'Europe, elle endiffére
par existence A cette époque de genres qui ailleurs se montrent seulement
dans la formation Jurassique.

“ Il reste done & faire anjourd'hui une comparaison attentive de ces especes
de plantes douteuses de U'Inde, de UAustralie, de U Angleterre, Jajouterai
de U Afrique ot les Glossopteris se rencontrent, dit-on, dans les couches &
Dicynodon de Blaun-Kopf.” (Extrait d'une lettre de W. B. Clarke, & M.
d’Archiae : Bull., xviii, p. 669.)

Dr. Feistmantel is now endeavouring to satisfy this desirable object in
relation to India.
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about the Endeavour River have “red sandstone escarpments,”’
a feature that assimilates the formation somewhat to the “ New
Red " or Triassic.

The latter collection belongs chiefly to the Lower Oolites,
Upper and Middle Lias; and the former embraces the Upper
Oolites and Cretaceous formations. Mr. Brown, Government
Geologist in Western Australia (“Report of 1873 "), mentions
Mesozoic beds in the Darling Range, and again on the South
Coast, from Cape Rich to beyond Mount Barren and as far as
‘Cape Esperance. Saliferous and reddish sandstones, &c., are the
chief rocks. On his chart they and their detritus occupy seven
degrees of latitude, and from one to three of longitude. But
there is nothing defined as to fossiliferous evidence, except about
Champion Bay. From Wizard Peak and Mount Fairfax I have
received numerous fossils through the agency and kindness of
the Hon. F. P. Barlee, F.R.G.S,, Colonial Secretary, and the
Rev. C. G. Nicholay, of Geraldton, who not only added to my
collection, but supplied me with a personal survey of his
neighbourhood on an enlarged scale, and with more minute
details than Mr. Brown’s chart exhibits. (See Q. J. G- 8., xxiii, 7)

South Australia and Tasmania.—There does not appear to be
any fossiliferous evidence of Mesozoic formations in South Aus-
tralia, where the rocks are chiefly Palwozoic, Metamorphic or
transmuted, and Tertiary.

In Tasmania, there is, no doubt, about the same evidence as
for New South Wales. Victorian geologists believe that the
Coal of Jerusalem is Secondary. I was inclined to think that
the neighbourhood of Green Ponds and Bagdad betrays a
resemblance to some portions of the Wianamatta shales and
sandstones of New South Wales. But the area there is far from
extensive.

Mr. Gould, who surveyed considerable portions of the Colony,
says nothing leading to the idea of any extensive Secondary
areas; and whatever hold they may have on the mind of a
geologist who has not carefully observed, must be due to pre-
concelved notions as to the age of the Coal, some of which has
of late established its Palmozoic character as unmistakeably as
the seams of Anvil Creek, &e.

Coal has been rcached on the Mersey under the Marine
fossiliferous beds, as I always held it would be, in spite of
vaticinations to the contrary.

New Caledonia.—Passing over to New Caledonia, the Secondary
formations are represented by Triassie, Liassie, and Neocomian
rocks or fossils.

On the 6th July, 1863, a paper by M. Eugene Deslongchamps
was read before the Linnean Society of Normandy, on the
Geology of Hugon Island, New Caledonia, in which mention
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is made of a Pecten and fish scale from Cape St. Vincent, on the
S. 8. W. Coast, collected by M. E. Deplanches. Millions of an
Avicula (Monotis) allied to M. salinaria of Goldfuss, of which
M. Richmondiana, of Zittel, is a variety, also occur. Astarte,
Turbo Jouani, and one other ; Spirifera Caledonica ; S. Planchesi ;
Scyphia armata—all these are Upper Triassic.

M. Garnier's fossils, examined by M. Fischer, were pronounced
to be Monotis; Halobia (an Austrian species) ; and Mytilus
problematicus of the same formation.

The supposed Jurassic rocks contain Nucula near N. Hammers
(De fr.), a Littorina, a Cardium, and an Astarte resembling A.
Voltzii (Goldf.)) M. Fischer believes, however, that these are
more likely to be Triassic also.

M. Munier-Chalmas names also as Jurassic Ostrea sublamel-
losa; Astarte (or Teniodon) precursor; Pellatia Garnieri; and
Cardium Caledonicum.

A large Pinna seems to represent the Cretaceous rocks. A
tolerably full account of the Geology of New Caledonia will be
found in my “ Address o the R. Soc. N.S.W., 1875 ; see also
“ Note sur les Reches, §c.,” just published at Nouméa, by M. Ratte.

New Zealand—New Zealand exhibits abundance of proofs
that Secondary formations exist there, and not the least remark-
able fact is, that Professor Hochstetter in 1859 discovered there
the same Avieula Richmondiana as above, and Halobia Lomelld,
Avicula salinaria, with Monotis, Spirigera, Spirifera, &e., belong-
ing to the Triassic epoch.

In my paper “ On Recent Geological Discoveries,” 1 collected
as much of this kind of information as I then could; but since
then the skill and labour of the Geological Survey of New
Zealand, under the direction of Dr. Hector, have produced an
abundant harvest of scientific details; and to the able publi-
cations and reports from that authority I may refer those who are
interested in the development of that most interesting group of
islands. They will find there ample evidence as to the existence
of Triassic, Jurassic, and Cretaceous, as well as of Palmozoic
rocks. The Saurian discoveries of Mr. T. Hood Clockburn Hood,
F.G.S. (see Q.J. G. 8. xxvi, 1870, p. 409), also deserve com-
memoration ; nor must the labours and great discoveries of Dr.
Haast, F.R.S., be unremembered.

So far as the Trias is concerned, Hochstetter’s discoveries of
the genera and species about Richmond have been rivalled b
Captain Hutton, in Southland, Otago, who found in 1872, on the
Moonlight Range, Monotis Richmondiana (Zitt.), and Halobia
Lomelli (Wissm.) On the western slope of Hokanuis, and on
the south side of the Wairaka Hills, he obtained the same
species, with others, proving that the rocks are the same as the
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sandstones of Richmond, near Nelson, andalso proving the Triassic
age of the deposits. (“ Geology of Southland. Report of Explora-
tions, Geol. Surv. N.Z.,” p. 104.)

Not very distant the same careful observer detected some of
the same species as occur in Queensland in the Middle Jurassic
formation, described by Mr. Moore, e.g., Astarte Wollumbillaensis,
with other genera and species that link in the South with
the North Island (p. 105). These discoveries justify the
inference that Triassic rocks are probably present also in New
South Wales.

New Guinea.—It has long been known that Jurassic rocks
exist at the northern end of New Guinea. But recently Signor
d’Albertis brought to Sydney from the Fly River several fossils,
among which Professor Liversidge noticed Belemnites and an
Ammonite (of Liassic facies), &e. These I also saw—but 1 did
not recognize those species which I have from Queensland.

CRETACEOUS.

When I first announced in 1860 the proof that Secondary
fossils did exist in Australia, exhibited in Sydney, and
forwarded to Sir Henry Barkly for Professor M‘Coy's inspection,
I especially mentioned the occurrence of Cretaceous species.®
This was doubted, and the whole series classified as “ not higher ™
than the “ lower part of the great Qolite.’ But in 1866, the
Professor himself announced from another part of Queensland
the occurrence of two Inocerami, and two Ammonites, from the
Flinder's River district. He also announced an Icthyosaurus, a
Plesiosaurus, and a Belemnitella, from lower Cretaceous strata of
the same district.

Mr. Moore says, of the Wollumbilla fossils, “ That they all
belong to the Upper Oolite may with safety be inferred, but the
Cretaceous beds ﬁave a claim to be considered,’” and he established
the existence of the genus Crioceras, which was first reported
by me.

yIu 1872, Mr. Daintree, F.G.S., read his Notes on Queensland,
before the Geological Society, the Marine fossils illustrating
which were (as before stated) described by Mr. Etheridge, F.R.S.,
L. & E., F.G.8., Palwontologist to the Geological Survey of Great
Britain. The number of Oolitic species recorded is six, and of
Cretaceous twenty-five.

The expedition of 1872, in the Cape York Peninsula, in which
Mr. Norman Taylor, of the Victorian Survey, was Geologist, has

* See papers by the author  On Recent Geol. Discoveries in Australasia,”
(1861) pp. 27, 48, and “ On Marine Fossiliferous Secondary Formations in
Australia” (Q. J. G. 8., xxiii, 8.)
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added to the list of Secondary fossilsin Queensland. These were
sent to me for inspection by the Minister for Public Works in
that Colony, and at his request forwarded to the Agent General
in London. They have not yet been fully deseribed. 1

A still further amount of Cretaceous fossils, forwarded by Mr.
Hann, the leader of the Expedition of 1872, to Mr. Etheridge,
and a large collection in my own cabinet, remain yet to be deter-
mined.

This is sufficient to show the extent of Mesozoic formations
developed since 1860.

Mr. Daintree reckons the areas of the Cretaceous and Oolitie
formations in Queensland at 200,000 square miles ; the Carbon-
aceous (Mesozoic) at 10,000, and the Paleozoiec Carboniferous
at 14,000, whilst the Devonian and Upper Silurian occupy 40,000.
The two younger, therefore, are nearly four times as extensive
as the older.

After the “ Norman Taylor” collection had gone to England, I
received three or four specimens from the Table Mountain,
between Hann’s Camps 41 and 42 (“Northern Expedition Report”),
and forwarded them to the Queensland Agent General in London
for inspection by Palontologists at Home. ~ Mr. Etheridge, the
Palzontologist of the Survey of Great Britain, considers the
fossils in that conglomerate rock to be a species of Hinniles
like H. velatus and an Ostrea like O. Sowerbyi and that they
belong to the Oolitic series. The same conglomerate, as I learn
by a more recent arrival, occurs on the high ranges between the
Palmer and Cooktown, under the deposit which Mr. Daintree
calls Desert sandstone. It is a coarse rock containing broken
shells in a sandstone full of partly rounded pebbles. ~Mr.
Etheridge also considers the Walsh River series to be of Lower
Cretaceous forms. Some specimens of plants supposed to be
Glossopteris were also forwarded by me to BEurope, with the
shelly rock. Mr. Carruthers's determination is, that they were
not of that genus, but rather a form of Teniopteris nearly allied
to Stangerites ensis (Oldham and Morris in the Indian Survey
Memoirs), which Schimper calls Angiopteridensis. Another
specimen which I did not see in the great collection, but of which
I had a drawing from Mr. Taylor, was considered by several
geologists in Queensland, &c., to be Orthoceras, and, therefore,
Palwozoic. Mr. Daintree says there were several specimens like
Orthoceras ; and so 1 think t{le one in question was, but 1 con-
sidered at the time that there was no Orthoceras present in the
box, but a good many Belemnites, and I considered the sketch
referred to was of the same genus.

T have since received the following statement—* There was no
specimen of Orthoceras in the entire series.”
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I have also received a list of the genera of Walsh River fossils,
in Mr. Etheridge’s handwriting. It is as follows, making all of
them Lower Cretaceous :—

Ammonites, allied to A. Cly- Panopea.

peiformis. Inoceramus.
Ammonites sp. Hinnites or Avicula.
Crioceri. Cytherea.
Belemnites. Cyprina.
Myacites. Myoconeha.
Byssoarca. Pecten.
Solemya or Iridina. Teredo or Teredina, in fossil
Arca. wood.

An opinion has been adopted that the Mesozoie fossils from
Queensland, both those described by Mr. Moore and these by
Mr. Etheridge, were in mere drifted nodules. Mr. Taylor assures
me that such is not the case with the latter, and I long ago gave
a section of the beds at Wollumbilla, proving, as in the York
Peninsula, that the nodular masses were derived from a soft
shale, being in fact concretions. If they have been drifted they
have not travelled far.

Mr. Taylor (“Hann’s Report,” p. 13) seems to have found the
shelly deposit before mentioned on “a flat-topped Carboniferous
range” (on 9 Sept., 1872) ; and by a report of April, 1875, from
Cook Town, it appears that a fine seam of bituminous Coal has
been discovered at the junction of Oaky Creek and the Endea-
vour River, 20 miles from Cook Town ; but from the determina-
tion of Mr. Carruthers, this Coal (confirming, however, Mr.
Taylor’s statement) is not of the Glossopteris age. The Coal of
the latter series is not known to extend further north than
20° 35' south.

In 1877 Professor Liversidge received from the Rev. Gi. Brown
from New Britain and New Ireland (lat. 48°S. und long. 150° E.)
some grotesque figures “cut by the natives out of a soft white
pulverulent material,” said to be thrown up by earthquake
waves, and “ having the appearance of plaster of Paris.” It
holds numerous remains of Foraminiferse.

The account of it is given in an interesting aper read before
the Roy. Soc. New South Wales, and publishe:{j in their Journal
1877, vol. xi, pp. 85-91, “ On the Oceurrence of Chalk in the New
Britain Group.” An analysis is given in comparison with Eng-
lish chalk, which it certainly resembles; but a doubt may be ex-
pressed as to its being true chalk. Something like it, but less
cretaceous, has been found in New Zealand, and I have found
white calcareous fragments in the drifts of N. S. Wales re-
sembling’it. Professor Liversidge adds, that no true ehalk has
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yet been found in Queensland or New Guinea, and T doubt
whether it is older than Tertiary, probably such as the white
beds of the Australian Bight or of Aldinga.

Mr, Brady, F.R.S,, states that the Foraminifer® are nearly all
South Atlantic deep-sea species ; there were other fossils also
found during the * Challenger” Expedition.

§ 6. TerrraARY ROCKS.
Kainozoie of Duncan.

Throughout the whole of Eastern Australia, including New
South Wales and Queensland, no Tertiary Marine deposits have
been discovered. There are, however, in various places of New
South Wales patches of plant deposits which, according to the
frequent notices of geologists, may be referred to some period of
the Tertiary epoch. A silicified sandstone or quartzite of this
kind, full of impressions of ferns and leaves of trees, but not
known to be now living, occurs at Jerrawa Creek not far from
Yass. It is probably Miocene. On the summit of the Cor-
dillera, near Nundle, about the Peel River Diggings, occurs a
ferruginous bed full of leaves., On the Richmond River occurs
a white magnesite, full of yellowish impressions of leaves. At
Kewong, in the county of Gowan, there is a bluish deposit of
fine aluminous matter with black impressions. From a depth of
60 feet in a shaft near Bungonia, a pale yellowish white deposit
with similar impressions was brought up ; and on the summit of
a “made” hill, above Kiandra Gold Tield, at a height of 4,000
feet above the sea, and in a region now partly covered with snow
many months in the year, there is a deposit of black clay with
such casts of leaves as occur in similar clay near Hyde in New
Zealand.

In recent visits to various gold-fields in the Wesfern districts,
T have found plant-beds of somewhat similar kind either cut by
the shafts or distributed in the wash-dirt below the alluvial
deposits, underlying in some cases thick masses of basalt. Such
occur at Gulgong; at Cargo; under Bald Hill at Hill End;
and also at Blayney. '

At Lucknow also oceur deposits of branches and fragments of
trees under the hasalt, and on the Uralla Gold-field, and at
Home Rule, on Cooyal Creek, lignite and woody matter of a
gimilar kind were seen by me in the lowest deposit of the deepest
shaft.

No botanist is willin% to declare what is the exact age of such
deposits ; but some of the leaves are supposed to represent,
among others, the foliage of Fagus ; yet it was only in 1866 that
a beech forest was discovered, by the Director of the Botanical
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Gardens, growing on the Macleay River. On comparing the
living leaves with the impressions in the various deposits men-
tioned, I can see no specific identity. This want of identity
indicates, that however the plant may resemble living plants the
cannot be of a recent period ; and yet there are occasionally sue
close resemblances as to lead some good botanists to infer a
recent period for some of them. These and some other Tertiary
plants have been sent on at his request to Dr. Feistmantel, but
too recently for learning his opinion.

The most remarkable instance 1 have examined is on the coast,
about 42 miles north of Cape .Howe, where, at a place called
Chouta (between Tura and Boonda), a eliff about 100 feet high,
formed of sand and white silicate of alumina, contains beds of
lignite charged with sulphide of iron, and which are full of phyto-
lites much allied to the living vegetation. From the clays, some
of which are nearly kaolin, articles of pottery have been formed.
It has been proved that, by distillation, a fair proportion of
lubricating oil may be produced from the lignitiferous clay, and
other products are expected to result from these deposits. The
clifft is about 60 feet thick from the sea to the top of the clays,
and borings below the sea-level have shown a still greater
thickness.

These deposits lie between the horns of the little bay at Tura
and Boonda, resting at one end on the highly undulating Palxo-
zoie rocks, and at the other on a mass of porphyry. They were,
formerly, no doubt, deposited in a depression among the slopes
of the %u‘.lls, but the wearing away of the coast has left a cliff of
clay and sand instead of the original eliff of hard rocks. Itis
remarkable that at the south end, the rocks assume the character
of a breccia of quartz cemented by siliceous matter (probably
like a deposit mentioned by Mr. Gould as occurring in Tasmania)
and in it analysis has detected the presence of gold, though some
quartz veins at the north end contained none.

My impression at first was that the lignite is recent, but I
place the deposits under the present head because it may be

rossible, notwithstanding the opinion of a botanical friend whose
judgment is worthy of esteem, the plants are not recent. Baron
Von Mueller, to whom I submitted them, hesitated to express an
opinion. They are deposited in clays of various kinds, chiefly
white. Some of the hardened clinker-like sands covering the
clays remind me of the sands on the coast of Dorset, at Studland
and Bournemouth. If this be really a Tertiary locality, it does
not contradict the general assertion at the commencement of this
section, for no shells of any kind have been detected in any part
of these beds. Swampy and stunted plants still grow on the
sands, which are very wet, and probably reproduce the phenomena
beneath them, with the exception of the white clays which were



New South Wales. 91

in part derived from the decomposed felspathic matter of the
porphyry. 1Invarious parts of Maneero there are lignite-like local
thin deposits, but on analysis they have proved valueless. ’

By far the most interesting discovery that has been made in
relation to the plant-beds was realized m the basaltic district of
The Forest between Orange and Carcoar.

In the vicinity of the latter place are deposits of calcareous
rock of the age of the Wellington Cave osseous breceia, also con-
taining fragments of bone. I believe some specimens have been
sent to Europe.

But these have not the same interest attached to them as
the plant remains have.

TEB description of several new genera and species of these has
been given in “ Observations on New Vegetable Fossils of the Auri-
ferous Drifts,” by Baron F. Von Mueller, C.M.G., M.D., Ph.D,,
F.R.S., and L.S., Government Botanist, &e.; published by the
“ Mining Department ™ of Victoria, 1874. These have been dis-
covered not only in The Forest, but also in Victoria, at Haddon,
Nintingbool, Tanjil, and at Beechworth. They seem to belong to
the later Pliocene formation, and to consist of plants allied to
the present forest-belt of Bastern Australia. An abstract of the
first account of them was read before the Greological Society on
99nd June, 1870, and afterwards copied from the Quarterly
Journal (vol. xxvii) into the * Geological Magazine,” 1870,

p. 890.

They consist of the following species, viz. :—
Spondylostrobus ... Bk ... Smythiz
Phymatocaryon ... w. Mackays

2 . ... anqulare
Trematocaryon ... o ... AM'Lellani
Rhytidotheca o e ... Lynchii

b ... pletoclinis
Plesiocapparis ... s ... prisca
Celyphina ... ... MCoyi
Odontocaryon ... ... Macgregorii
Conchotheca ik e ... rotundata

» Sis el ... twrgida
Penteune ... ... Olarkei

3 brachyclinis

- . .. .. ... trachyclinis
Dieune ... o o~ ... pluriovulata
Platycoila ... ... Sullivani
Rhytidocaryon ... v.. Wilkinsonii

and, probably, some others.

This last species was discovered somewhere near Carcoar, in
one of the gold-leads, in the beginning of March, 1875, on the
10th of which month I had the good fortune to re-discover it in
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the refuse from a shaft near Lumpy Swamp, in The Forest,
between Orange and Carcoar. Baron Von Mueller having
stated in his Report of 29th July, 1874, that we require to learn
“what was the nature of their leaves and floral organs” ; in order
to search for these, I made a second Journey to The Forest, having
first explored it in 1872, and found, together with four specimens
of Rhytidocaryon Wilkinsonii and a number of already E:scribed
species, several leaves embedded in a ligneous clay in the refuse
of a shaft, together with portions of the branches of some tree or
trees. The tissue of the leaves was in some cases so thin that it
peeled off on touching. The collection, which included a few
other specimens of seeds and seed-vessels given to me by Mr. A.
Montgomery, who lives in the neighbourhood, I sent on to the
Baron, who said he would forward them to Professor Schimper,
of Strasbourg, as he himself was unable at the time to undertake
their examination. 1In a short time, therefore, we may expect to
know more about these interesting plants.

The thickness of the rocks in The Forest and at Lumpy Swamp
varies somewhat, but an example or two will show the character
of the country over the gold-leads :—

Alluvinm ... ... 10 feet.

Hard basalt pos A R

Decomposing basalt . 40
‘Washdirt.

2. At Tigeroo shaft, near which I procured the seed-vessels :
Earth 10 feet.
Basalt s B8 g
Peat and shale ... ey o LGRS

Washdirt with seeds and leaves.

At Haddon, in Victoria, the fossil fruit was found in one shaft
at the bottom of the following section, resting on Silurian slates,
(See Lynch’s plans, “ Vegetable Fossils of Victoria.”)

Black soil ... oo 13} feet.
Red clay ... i ol o
Lumpy red and black cIaE o
Clayey honeycombed rock, with hard cores, suc-

ceeded by zeolitic basalt .., ... 100,
Do. decomposed at base ... av o,
Black clay ... e i S
Drift gravel and sand (auriferous), Trees at the

bottom o (R
Auriferous wash dirt, (Fossil fruits) ... Ry R

156
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At Beechworth (El Dorado) oceur wood and leaves in variably
coloured clay above coarse drift, covering black clay with wood
and leaves ; and below this, two to eight feet of washdirt, holding
fruits and woods, resting on granite. (From Mr. Arrowsmith’s
plan. Id.)

Professor M‘Coy has enumerated in the list of Tertiary Vie-
torian fossils between thirty and forty Oligocene species ; thirty
to fifty or more Miocene, together with many tropical types of
Dicotyledonous plants ; and from the auriferous drifts four Mol-
luses, six Marsupials, and a Dingo, with the wood and fruit of a
Banksia and the foliage of Eucalyptus obligua. These are partly
Pliocene and partly Post pliocene. He has also figured and de-
scribed a new Squalodon (8. Wilkinsonii) from the Cape Otway
coast Miocene beds, and some species of Carcharodon from the
Geelong distriet.

The occurrence of Banksia (four species) in the Tertiary for-
mations of Heering, in the Tyrol (see Clarke's “ Southern Gold
Fields,” p. 173) and in Victoria, is a highly instructive fact as to
the ancient vegetation of the world. The seed-vessels of plants
deep below the surface of the auriferous drifts of Victoria and
New South Wales were also mentioned by me in 1860, in the
work alluded to above (p. 173).

In 1876 I collected a number of seed-vessels and leaves from
the “leads” of Home Rule, and since then Mr. Wilkinson has
made a considerable addition, from the auriferous deposits at
Gulgong, to the species described, from the district of The Forest
and Beneree.

Baron Von Mueller has deseribed them as in the following list:—

Ochthodocaryon ... i ... Wilkinsonii.
Eisothecaryon ... i ... semiseptatum,
Illicites ... ... astrocarpa.
Pentacoila ... v o .. Gulgongensis.
Pleiacron ... ... elachocarpum.
Acrocoila .. ... anodonta.
*Phymatocaryon ... iad . bivalve.
¥Plesiocapparis ... ... leptocelyphis.
Spondylostrobus ... ... Smythiz.
Wilkinsonia : bilaminata.

The latter as well as other species of those genera marked *
found also at The Forest. In addition to these another has been
found.

Towards the north of the Cape York Peninsula the sandstones
are barren of fossils, and about the Cape seem to have more the
character of Laterite, resting on Porphyry.

Mr. Wilkinson, in his researches among the tin-mines of New
England, recognized the drifts which in Victoria are considered
Pliocene; and Mr. Norman Taylor and the late Professor
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Thomson, in their paper “On the occurrence of Diamond near
Mudgee” (Trans. Roy. Soc. of N.S.W., 1870, p. 94) make mention
of older and newer Pliocene drift. Whether there be any fossil
evidence for the propriety of these terms I know not. That there
are drifts of different parts of one epoch I believe ; and, perhaps,
the divisions are good, even if the designations be too refined.
Dr. Duncan has a%vised us to postpone the Lyellian designations
for the present. Having very recently visited almost eve
locality mentioned in that paper, and examined for myself mutl:'ivmr
of the alluvia of the gold-fields in a large portion of the county
of Phillip, I am prepared to testify to the extreme faithfulness of
the description given by Messrs. Taylor and Thomson. My
remark, therefore, about the term Pliocene is not to be taken as
complaining of it, but as a justification for the introduction of
some of the drifts in question under the present head. A dis-
tinction of time is however clearly marked in the character of the
various deposits or in the difference of botanical remains.

Perhaps some of these deposits in the gold-fields, as well as
some of the shelly conglomerates at the mouth of the Flinders,
had better be considered as belonging to the next division of my
subject ; and though placed as Tertiary, I am not satisfied they
are such, as no positive proof exists by unmistakable evidence
that they are so.

In the far Western interior, beyond the Darling, shelly deposits
of fine sandstone have been reached in well-making, and by the
kindness of my friend Mr. Woore, C.C.L. of the Albert District,
I have been put in possession of several good specimens, together
with fossil wood, apparently not very ancient, which I believe to
be Tertiary.

I have also from another contributor a very good specimen of
a Thalassina resembling 7. Emerii, from another part of “ New
Holland,” which is said to have been found somewhere on the
right bank of the Darling, not far from Mount Murchison. For
the species alluded to, see the late Mr. Bell’s paper in Q.J.G.S,,
1, p.93. Mr. B. received it from the late Willam S. Macleay,
Esq., F.R.S., of Elizabeth Bay, Sydney.

Mr. Daintree has stated in his views respecting the Desert
sandstone of his map, that it is a Kainozoic deposit, which once
covered the greater part of Australia. In the places where it is
in great force,in Northern Queensland, it overlies the Cretaceous
rocks, and underlies lava beds. It contains fossil wood ; and a
Zellina which I sent to Mr. Daintree, from the neighbourhood of
Leichhardt’s crossing-place, on the Flinder’s River, would, he
says, if coming from the desert sandstone, show that that forma-
tion is not lacustrine. In various parts of New South Wales
there are cappings of fine hardened sandstone which may have
some relation to the strata referred to.
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Mr. Daintree has, however, mistaken the locality he gives to
the Tellina. He received a portion of a Zlrilobite, and not a
Tellina, from Barkly’s Table-land, and a cast of a whole one, which
would give to that locality a Devonian character. }

There is no doubt a fine waterworn drift over large areas of
the auriferous and stanniferous regions and in the southern part
of Maneero ; but in many cases the drift betrays its origin, as the
result of the disintegration of conglomerates, and such I believe
to be the origin of the drift seen by Professor Liversidge near
Wallerawang. (“ Report on Iron Ore and Coal Deposits,’ read
before the Royal Society, 9 Dec., 1874.) He compares it with
the diamond drift at Bingera, alluding to the “nodules of con-
glomerate * in each ; but this conglomerate may be found én situ
in the Coal-bearing beds close at hand.

Many drifts have undoubtedly been dispersed, and re-agglom-
erated and again dispersed, from one age to another, and the
fineness of the pebbles and their perfect attrition afford testimony
as to their antiquity, though now called recent.

The outliers of the Tertiary deposits in N. W. Australia and
what is called the “Northern Territory " (attached to South
Australia) are little known beyond the coast, but there is probably
a wide area between Cape Villaret on the North-west Coast and
the watershed of the Victoria River in which Tertiary beds will
be probably be found. The Rev. J. E. Tenison-“romfs in 1864 *
points out the Coburg Peninsula as Tertiary, and Port Essington
was considered by Professor Jukes to have evidence of the same.
Judging from collections in my own cabinets, there must be,
however, a preponderance of far older formations. 1t is, never-
theless, also probable, from its auriferous conditions and the pre-
sence of granite and basalt, that there are Tertiary deposits in that
portion of the interior, and of which the basalt may be the igneous
representative. The Tertiary fossils of the South Coast of Aus-
tralia, from near Cape Howe to Cape Leeuwin, have been partially
known from the mention of them by several authors ; and those of
South Australia and the Murray River have been more or less
claborately treated of by Sturt, Eyre, Angus, and with ecritical
acumen by Woods, Busk, and Professor Tate of Adelaide. But
somehow the great sections, nearly 60O feet thick, along the
Australian Bight have yet to be catechised as to whether the
Australian Tertiaries follow the laws which ruled the existence
of these deposits in Europe, or whether the peculiar aberrations
noticed by Mr. Woods in some of his valuable writings are or are
not exceptions to those laws.

# < Norlh Australia: Its Physical Geography and Nalural History” By
Rev. J. E. Tenison-Woods, F.R.G.8., F.L.8., F.G.8., §c., p. 10.
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New Zealand also contains a great number of Tertiary genera
and species admirably detailed and arranged as belonging to the
Upper Pliocene, Upper and Lower Miocene, and Upper Eocene,
in a Catalogue by Captain F. W. Hutton, F.G.S. (“ Geological
Survey, New Zealand,” Wellington, 18783), of Tertiary Mollusca
and Echinodermata, in the collection of the Colonial Museum.

The classification is based on the percentage of recent species,
the proportions of which are 76, 84, 23, and 9 per cent. ;

‘;ith respect to the Australian Tertiaries, however, no one
has done so much as the Rev. J. E. Tenison-Woods whose pub-
lications on the Victorian, Tasmanian, and South Australian
strata are numerous and valuable. To enumerate them here
would be unnecessary,as they will probably ere long be brought out
by himself in a form available for the public benefit, and to the
Eublic appreciation of his long and persistent studies. Besides

18 numerous papers published elsewhere, Mr. Woods has con-
tributed in 1877 to the Royal Society of New South Wales, no
less than four papers showing great ability and very extensive
knowledge of his subject. It appears from his researches, that
there are peculiarities in the Australian beds, and that it would
not be altogether safe in relation to Australian deposits to trust
to European arrangements ; nor does he think it clear that the
Queensland cretaceous beds are altogether distinet from a com-
mingling with Tertiaries. He has adopted also a view which
must to a great extent be true, as to the sudden upheaval of
portions of the Southern Coast of New Holland. As to the
cliffs of the Australian Bight which have never yet been secien-
tifically examined, there must have been at least 600 foet of
elevation, but the fossiliferous beds appear to rest on granite, of
which the slopes are abrupt, and which descend according to a
statement made to me by the late Capt. Owen Stanley, R.N.,
F.RS., to an enormous depth, of which mention is made in
“ Geol. Magazine,” vol. iii., pp. 503-551. Considering the depths
sounded by the Challenger,” there is nothing remarkable in the
idea that there may be depths within the assumed distance from
the shore as great as any in the Atlantic or Pacific Oceans, or
even greater, taking into account the general freedom from
islands and reefs, regarding the granite as an evidence of upheaval,
and its structure in vast nodular or spherical coneretions. That
such upheavals oceupying even large areas along the Southern
coast, are not inconsistent with subsidences of very great depth
and extent on the East coast of Australia, offers no difficulty to
those who regard such oceurrences as the result of causes
generally affecting the bottom of the ocean.

Professor Tate of Adelaide has already given a fresh impetus
to the study of Australian Tertiary Geology, by his investigations
respecting the Murray beds, and "by the rlYiscovery among them
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of two species of fossils which have hitherto been held Creta-
ceous, an additional example of the manner in which certain
genera ascend in time to overlying formations (see pp. 16, 31).
The latest discovery of the existence of Tertiary Marine fossils
is on the S.E. Coast of New Guinea. On the voyage of the
“ Chevert,” the Hon. W. Macleay obtained, a series of rocks and
fossils, which I had the pleasure of seeing, and considered to be
Tertiary. Since then they have been examined by Mr. C. S.
Wilkinson, whose experience of the Victorian Tertiaries is so
well known. He has determined (*“ Proe. Linn. Soc. N.S8.W.,” vol.
i.,, pp. 1183-117) the following Lower Miocene shells, from Hall's
Sound, most of which he recognizes as known in Viectoria, and
of which two have been described by Prof. MeCoy (““ Prodrom.
Dec¢. I") :—

Yoluta (macroptera) Triton ?
,» (anti-cingulata) Dolium ?
Ostrea. Astarte.
Cytherea. Corbula.
Crassatella ? Leeda.
Pecten. Venus.
Turritella. Cypreaa.
Natica. Echinodermata (2).

“ Notes on a Collection of Geological Specimens collected by W.
Macleay, Esq., F.L.S., &c., from the Coasts of New Guinea, Cape
York, and neighbouring Islands: By C. S. Wilkinson, F.G. 5., Gov.
Geologist.”

The matrix of these fossils is described as exactly that of the
Lower Miocene beds near Geelong and Cape Otway. At Katau,
on the west side of the Bay of Papua, there are also fragments
of shells in clay similar to those of Hall's Sound and Yule
Island. :

As described by Mr. Macleay, 11th Oct., 1875, Yule Island
has a considerable inward dip from a horizontal face of eliff.
The rock is ealeareous, with corals, shells, echini, &e., bedded like
the coral rag of Oxford. D’Albertis mentions basalt in the
valleys, and coralline cappings on the hills, which reach a height
above the sea-level of from 600 to 700 feet. In Vietoria there
is a similar arrangement—* Yellow and blue caleareous clays
full of fossil shells, overlaid by thick beds of coralline limestone,
consisting of an aggregate of comminuted fragments of shells
and echinoderms.”

Mr. Wilkinson regards the ferruginous capping of the porphyry
of Cape York, which is but 90 miles distant from the Papuan
coast, as Tertiary, and that the New Guinea beds may be yet
found in the Cape York Peninsula. Of course, future researches

G
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may discover fresh deposits of Tertiary age, but so far as
examination of the collections in my possession from Cape
York, New Guinea, Brighton Cliffs, Flemington, &c., may serve
as a guide, there is no proof of anything further than a resem-
blance in the colour and composition of the ferruginous sand-
stones of the Vietorian localities to justify the supposition at
present.

Dr. Rattray (Q.J.G.S., xxv. 297), in his “ Notes on the
Geology of Cape York Peninsula™ (read 2nd May, 1869), says
distinetly : “ No fossils have been detected ™ in the sandstone
“ between the voleanic rock beneath and the superimposed Post-
tertiary ironstone,” in the bold cliffs of Albany Island and the
opposite mainland. He mentions also that the Jardines, in
their traverse of the Peninsula, found the same rock at various
parts of their route ; but he says also, that at the north end of
Albany Island, where a boss of porphyry protrudes and dis-
places the overlying sandstone and ironstone, fine examples of
chertified clay, ironstone, and quartzite may be seen at their
point of contact ™ (p. 302.)

Now, Mr. Wilkinson gives a list of rock specimens as follows:

1. Quartz porphyry (Palwozoic) (?) from Cape York, found
underlying beds of Tertiary (¥) ferruginous sandstone.

Vesicular basalt and brecciated volcanic tufa (Upper
Tertiary), from Darnley Island.

Small coneretions of limonite, with polished looking sur-
faces, dredged up off the Coast of New Guinea.

Specimens of Chalcedony and flint, from Hall's Sound.

Oolite limestone (Tertiary), very friable, from Bramble
Bay.

6. Ye]l(y»w calcareous (Tertiary), from Katau River.

7. Yellow and blue calcareous (Tertiary), from Yule

Island and Hall’s Sound.

Whether No. 4 has any relation to the “chertified clay
ironstone " of Rattray I know not, but it is certain that there
are many instances to be found in New Guinea of highly altered
strata. No. 3 is also a common variety of iron ore in many
places besides those indicated, eg., at New Harbour, 100
feet above the sea, where the nodules of iron have the exact
kind of polish mentioned in No. 3, and are of considerable size.
{Similar nodules, but of red species, occur also at Port Essing-
ton, on the opposite horn, so to speak, of the Gulf of Carpen-
taria, |

Although T do not go fully into particulars respecting evi-
dence in my own possession concerning the Tertiary beds in the
localities already mentioned, yet I may state that the calearcous
rock of light colour occurs on various points between the coast

1o
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and the Astrolabe Range, and, according to the data given me by
officers of H.M.S. “ Basilisk,” near Redscar Head, at an elevation
of 100 feet. I consider these beds to be Miocene also.

There are also junks of fossil-wood with thin veins of calespar.

—_——

It may be well, in conclusion of this gection, to allude to the
facts pointed out in the previous parts, relating to the occurrence
of genera and species in formations older than those in which
they may usually occur.

In reference to such a contingency in Tertiary strata of Aus-
tralia, the Rev. Mr. Woods in one of his papers seems to hesi-
tate as to the passage into the Tertiaries from the Cretaceous,
at the time of writing, he having seen no good grounds for the
admission of such an occurrence. But since the date of that
paper [“History of Austr. Tert. Geol.,” read before Roy. Soc. Tas.,
11th July, 1876], we find his admission [“Journ. Roy. Soc.
N. S. W." xi., 75, 1877] of two genera of generally considered
Mesozoic age having been found in the acknowledged Middle
Tertiary strata of Aldinga, in South Australin—species each of
Belemnites and Salenia—discovered by Professor Tate [ See Q.J.G.S.
Feb. 7, 1877, xxx., p. 206.] He adds, that though Salenia was
considered to be extinet, and a characteristic of Mesozoic form,
“a living species was dredged up by the “ Challenger.”™

Dr. Duncan, President of the Geological Society, remarked
on the interest attached to the discovery of the Belemnite,
which “ added another to the curious examples of the survivors
of older forms of life in Australia.” As he expressed it, it was
another of the Cretaceous forms “which had outlived the Cre-
taceous period. This and similar discoveries showed the impos-
sibility of comparing Australian and English strata on purely
Palontological data.”  Other speakers confirmed the oceur-
rence of such an apparent anomaly by facts from other localities.

Mr. Woods does not, however, think the doctrine of evolution
can be sustained from Australian evidences, and has an explana-
tion of his own, not revealed.

He says, further, that “during more than twenty years of
researches in Australian Tertiary geology I have sought for any
reasonable evidence in favour of evolution, or clue to its mode of
operation, and have found none whatever. I must add, that
Australian geology, whether reluctantly or not, must admit that
she can urge nothing in favour of that theory being true, the true
explanation of nature as we find it.”
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He concludes also, that “to assert that any part of the con-
tinent has been preserved as dry land since the Mesozoic period,”
would be a hasty conclusion, “and that the weight of evidence is
against it.”  (“Hist. Aust. Tert. Geol.,” op. cit., p. 25.)

§ 7. QuaTERNARY ForMmaTiON AND RECENT ACCUMULATIONS.

The Quaternary Fauna of Australia has been so long known
by the patient and skilful researches of Professor Owen, that
there is no need to do more than refer to his writings as the
source of most of our knowledge respecting the strange animals
that preceded the human epoch and perhaps extended into it.
Huxley and others have also added to the general history of these
creatures.®

The Diprotodon appears not to have been limited to any one
portion of Eastern Australia, for its remains have been found in
South Australia and Queensland as far north as the York
Peninsula.

In many of the “ gold-leads™ also, fragments of bones are
found. A seection of one sample, at Wattle Flat, above the Turon
River, is given in my paper on “ Fossil Bones” (Q.J.G.S., xi.,
p. 405, 1855), and in “ Anniversary Address to Royal Society,
N.S.W., 1873, p. 14.

One of the most recent discoveries of the extinet kangaroos is
that of a portion of a skull of Sthenurus minor, from the district
of the Castlereagh River, described by Professor Owen (“ Proceed.
Zool. Soe., April 17, 1877 ') as having relations to Dorcopsis

* An anecdote may be introduced here which may have some interest for
visitors to the Australian Museum. In 1847, Mr. Turner sent to Sydney a
box of bones from King’s Creek, in Darling Downs, and Dr. Leichhardt, Mr.
‘Wall (then Curator of the Museum), with myself examined them, and found
there nearly the whole of the bones of the {lead, though in fragments only,
besides other prominent portions of the Diprotodon skeleton, which had only
been then partially known to Professor Owen, who had not at that time seen
the wpper jaw. So far, therefore, this individual was unique. With much
trouble we put the bones together, and a cast was afterwards made of the
skull, which is still in the Museum. A paper contributed by myself (dated
30th November, 1847), and afterwards re-published in the Appendix to my
Report of 14th October, 1853 (** On the Geology of the Condamine River'),
and some letters from the late W. 8. Macleay, Esq., and Dr. Leichhardt,
detailed the charncters of the animal as far as they were then known, and the
condition and other contents of Mr. Turner’'s collection. This would not
deserve any mention here, but for the sake of introducing a curious event
relating to the head of the Diprotodon alluded to. Mr. Turner sold his
collection to the late Mr. Benjamin Boyd, who sent it to England. The ship
was wrecked at Beachy Head, on the coast of Sussex, and the collection, form-
ing part of the relics of the cargo which were sold, was taken to London, and
Professor Owen bought it of the dealer who had become its owner, not know-
ing its history.
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(Mueller). It was given to me by Mr. Lowe of Gooree. I for-
warded it to Professor Owen, who deposited it in the British
Museum as the type of the species.®

In many parts of the existing region, all over the surface,
wherever the basalt rock is not denuded, also near Sydney, there
are local deposits which might be called “till,” were any Testacea
found in them; and in the Interior there are widely spread
accumulations of drift pebbles, which, as on the Hunter and
Wollondilly, are rounded by attrition in their long journey from
the mountains whence they have been derived. Sometimes, also,
the breaking up of conglomerates has contributed to this drift.

On Peak Downs there are deep accumulations of drift, such as
transmuted beds of the Carboniferous formation, igneous rocks
such as porphyry and basalt, and fragments of the older Paleozoic
formation. Many of these are encrusted with thin caleareous
cement, which forms cups of clear cale-spar in hollows of a fine
%orphyritic grit—the same grit occurring on the Warrego, on the

allandoon and Narran ridges, with transmuted quartzite, also
in wells there and on the Darling near Fort Bourke, in which
drift fine gold was detected by me to exist on the Downs, and
has been again reported to me from the base of Rankin's Ranges
on the Darling River, the furthest known Western auriferous
locality in New South Wales.

In 1869 I reported the discovery of the femur of a bird, at the
depth of 188 feet, in drift resting on granite, from a well in that
]{art of Peak Downs (22° 40' 8.) which lies between Lord’s Table
Mountain and the head of Theresa Creek, near the track from
('lermont to Broad Sound. Compared with the boues of Dinornis
in the Australian Museum, both the Curator of that institution,
and myself came to the same conclusion as to its genus, and
aceordingly it was reported in the © Geological Magazine™ as
Dinornis. Professor Owen has, however, removed it into another
genus Dromornis, considering it to have belonged to a Struthioid
bird. If it was such, of course (especially after the deep sound-
ings between Australia and New Zealand, established by H.M.S.
“ Challenger” in 1874), the speculations I indulged on a hossible
former connection between those countries as illustrated by such

# See * Journ. Roy. Soc. N. 8. W. 1877, vol. xi,, p. 209. With reference
to this I have a communication from Professor Owen, dated 11th February,
1878, of which the following is an extract :—* I thank you for your timely
appeal for the preservation of skulls and skeletons of the existing Marsupials
prior to their extinction—that is but a question of time. Man is fated to
that function, save in regard to such species, man inclusive, of which he can
make any profitable use! 1t is an encouragement to study and to describe
your fossils, to find ¢ Papers’ so kindly commended as mine on Sthenurus
‘minor. When shall we get a skull or jaw, or fragment of jaw with teeth, of
your old 25-foot-long-lizard, Megalania prisca? It was contemporary with
Diprotodon.”
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a discovery are worth little. But if it was a Dromorais, then it
falls in with the relationship to a present bird, the Emu, just as
the Kangaroos of this epoch are related in structure to the
gigantic Marsupials of a past age.

| For correspondence connected with its first “identification,”
see “Journ. Roy. Soe. N.S.W., 1877, xi., p. 456-49. See also a
Memoir “ On Dinorais: containing a Restoration of the Skeleton of'
Dixorxts Maximus (Owen), with an Appendiz on Additional
Lvidence of the Genus Dromonxis in Australia : By Provr.
()W;:}N, C.B., F.RS, &e.,” Trans. Zool. Soe. Lon. x., pt. iii., Oct. 1,
1877 ]

Mr. Thomas Cockburn Hood's discovery of erocodilian remains
in New Zealand seems to establish in another way some possibie
conneetion long ago with distant regions, and crocodiles are yet in
Queensland, the nearest probable land in the supposed insular or
present fragmentary alliance with the former country.

The Northern coasts and islands would show also similar rela-
tions to New Guinea, and the only difference between the
present conditions of such connections consists in the shallow
seas of the present period in the latter, and the deep ocean
between the points of direet communieation in the other.

That the Pacific Ocean was formerly over wide areas now
occupied as land has been a favourite view with many geographers;
and although the Great Pacific Continent is rejected by others,
vet there are not wanting additional proofs to sustain the decision,
as to a great part of the ocean, as held by Fournier. (See
infra.)

Africa and India, as well as Australia, New Zealand, and New
Guinea, were probably in parts united. Not only do fossil plant
remains add testimony to the probability, but the wingless birds,
the reptiles, the vegetation of the present period, and the Marsu-
pialia seem to connect the Northern regions, whilst, as Mr. Blan-
ford shows in his interesting paper, ©“ On the Plant-bearing series
of India or the former existence of an Indo-Oceanic Continent”
(see Q.J.G.S,, xxxi., p. 510), a similar connection took place to the
West.

It is not unsatisfactory, as to possible union of New Caledonia
and New Holland, to find a similar view taken, upon grounds
distinet from fossiliferous evidence or that of birds and reptiles.
Under the head of “ Geographie Botanique” in the * Comptes
Rendus des Sciences de I Acad™ des Sciences,” tome 76, p. 77),
there is a paper by M. Eug. Fournier, entitled, “ Notice sur la
Dispersion Geographique des Fougeres de la Nouvelle Caledonie.”
The author gives a list of ferns special, as well as common to
that group and to the islands of Polynesia and of the Pacifie in
general, &c., including New Holland, New Zealand, and Tasmania,
in which latter group he finds 58 common to New Caledonia out
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of 289, showing that the latter is the head-quarters of those
plants ; and he reasons from this fact that New Caledonia was at
some period connected with Australia by means of Norfolk Island
and perhaps other submerged islands and with New Zealand and
the Auckland Islands. “This hypothesis,” he says,™ will explain
the simultaneous presence in lands at present under the influence
of differing climates of species belonging to homogeneous groups,
which could not by any causes have been transported by special
currents, and which, living in the mountainous nner regions, are
less exposed than littoral species to be carried away by exterior
agents.”

This hypothesis tallies completely with the possibility of the
connection 1 presumed from the evidence of the supposed
Dinornis,—which, however, is_more strongly confirmed by Prof.
Owen to be Dromornis, since he has examined, in addition to the
Sfemur from Queensland, a tibia from S. Australia, and the portion
of a pelvis 1 sent him from N. 8. Wales.

To the above considerations may be added, that Baron von
Mueller having examined the plants brought from New Guinea
by the Hon. W. Macleay, F.L.S., shows such resemblances with
certain Australian specics as to confirm M. Fournier’s opinion
respecting the former probable connection of the two great
islands ; this is properly referred to in Mr. Wilkinson's paper on
the Greological Collections of the * Chevert Expedition,” previously
referred to (p. 97.)

The account of the plants by Baron von Mueller is to be
found in three parts of a treatise entitled,  Deseriptive Notes on
Papuan Plants : Melbourne.”” (Nov., 1875, to April, 1876.)

Remains of reptiles have also been found both in N. 8. Wales and
other parts of Australia, in Quaternary deposits, as for instance,
Megalania prisca (Owen), a Lacertian allied to the Varans and
Laee Lizards of Australia, which had, probably, a length of 25
feet ; and in the great plains of the Interior bones of various
gigantic marsupials, fishes, and reptiles are found bedded in
black muddy trappean soil ; and on Darling Downs, in Queens-
land, univalve and bivalve shells are found in some cases attached
to the bones, or deposited over them in a regular series of layers
at intervals of several feet ; and of these shells some are yet
living in the water-holes of the creeks. These facts are generally
known, but it was not till recently that the osseous relies have
been found in different ereeks throughout the whole of the slopes
and plains at the base of the Cordillera in Eastern Australia; in
Victoria, in South Australia, and North Australia also. Of
similar age are the accumulation of bones in caverns, as at Wel-
lington ; at Boree; mear the head of the Colo River; at
Yesseba, on the Macleay River ; at the head of the Coodradigbee ;
not far from the head of the Bogan, and in other places.
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A magnificent collection of the remains in the Wellington
Caves has been made, at the instigation of Professor Owen, at the
cost of the New South Wales Government, with the superin-
tendence of the Trustees of the Australian Museum, by one of
them, the late Professor Thomson, and by Mr. Gerard Krefft,
F.LS,, C.M.L.S., &e., the late Curator of that Institution.

The Reports of these gentlemen, together with more than a
thousand partly determined specimens, were forwarded to Pro-
fessor Owen, who has expressed his acknowledgment of the
value of this collection, “as regards novelty, instructiveness, and
encouragement for the future,” and as an “important element
in working out the ancient history of the forms of animal life
peculiar to Australia.”

The Coodradigbee caverns will repay research hereafter. They
have already furnished me with bones of birds, in which those
of an Bmu are prominent.

The latter fact chimes in with the alleged Dromornis of
Queensland.

Professor M‘Coy has named bones of a Dingo in a cavern near
Mount Macedon. = If it be really a dog of this period in Australia,
it is another link between the Quaternary and Recent times.
Vicomte d’Archiac, however, doubts its antiquity : ““ Rien,” he
says, “ ne prouve que ce chien n'ait pas été introduit par les premiers
hommes qui ont peuplé le continent Australien.” (“ Legons sur la
Faune Quaterniaire, Paris,” 1866, p. 271.)

An expedition to Howe’s Island made known, in 1869, the
existence of bones of birds and turtles embedded in the beach
rock of the island. Afterwards, a collection of them was sent to
me by Mr. Leggatt, of Fiji. I forwarded them to Professor
Owen, who informed me that he was unable to determine to what
they belonged owing to their imperfect state. They undoubtedly
belong to some period near to the present, as the rock is a coral
limestone common to the coast of the Pacific Islands ; and that
deposit also contains a Bulimus scarcely distinguishable from a
living shell of the same genus off the Island, and eggs of Turtle
also embedded as in Raine Island in the Barrier Reef. (See
“T'rans., Roy. Soc. N.S.W.,”" 1870, p. 37.)

Within the last few years, the drifts of the Cudgegong and
Macquarie Rivers have been searched for diamonds, first reported
in 1860 by myself as occurring in numbers in the latter river.
Many thousand examples have been found ; but they are chiefly
small and of little value, though afew have been found of larger
size and have been cut and polished.

A few have been brought to me from other localities in New
South Wales, and some have been found in Victoria.

Mr. Norman Taylor examined the forms of the mineral as it
occurs at Two Mile Flat, &e., and figured them with care.  [See
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for collected references on Diamonds in Australia, in Professor
Liversidge's paper, “ On Minerals of New South Wales,” Trans.
Roy. Soc., N. 8. W., 1x., p. 183, 1875; and W. B. Clarke's ©“ Ann.
Address,” 1872.] *

In other publications I have treated of them ; and since then
the Bingera Diamond Field has received careful attention from
Professor Liversidge, who has deseribed its condition accurately.

Those found since 1860 have fully justified the heading of my
notice published that year (“Southern Gold Fields,” p. 272),—
“ New Sovrin Wares o Diamoxn CouNtry.”

The Rev. Dr. Bleasdale, F.G.S., has published many valuable
details of the Victorian gems.

Looking to the Colony of New South Wales, we find that in
more than one instance the present river channels bave deepened
since the drift first began to crowd their banks. I have traced
one of these drift streams, sometimes at great heights above the
valleys, for more than 80 miles. In some places I have found
upon the surface, as Strzelecki did in other parts, minerals
(especially ores of copper, tin, and lead) which were at a great
distance from their sources; and in two instances, that rare
mineral, Molybdate of lead, of which no habitat has ever been yet
found ; and about three years ago a lump of Sulphuret of anti-
mony, weighing three pounds, and exhibiting surface evidence of
its being a drifted substance, was disinterred from the superficial
ironstone gravel of an unfrequented place on one of the heights
of the north shore of Port Jackson.

Some years since I reported on the occurrence of mercury in
this Colony ; but my expectation of the discovery of a lode of
Cinnabar has been disappointed. The Cinnabar occurs on the
Cudgegong in drift lumps and pebbles, and is probably the result
of springs, as in California. In New Zealand and in the neigh-
bourhood of the Clarke River, North Queensland, the same ore
oceurs in a similar way. About 1841 I received the first sample
of quicksilver from the neighbourhood of the locality on Carwell
Creek, on the Cudgegong, where the cinnabar is found. I pro-
posed a full examination of that locality when I was in the
neighbourhood in February, 1875 ; but the state of the weather
was such as to preclude the possibility of doing so during my
limited stay. But I was informed that the progress of the mine
was satisfactory.

As connected with the drifts may be mentioned the occurrence
of gems of all kinds in all the rivers where auriferous deposits
occur, and subsequent years have only served to abundantly con-
firm my statement of 1860 as to the general distribution of them
in the gold-bearing districts.
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In examining the gold alluvia at a variety of shafts about Gul-
gong, Home Rule, and other places in the county of Phillip, I
was struck by three prominent civcumstances which have bearings
upon the present aug future of that region:

1. No shaft is, so far as I learned, deeper than 200 feet.

2. The gravels of the alluvia were composed of pebbles and
fragments of rock common in the vicinity—derived from
Carboniferous and underlying strata, with ocecasional
fossils.

3. The quartz pebbles were in some cases perfectly rounded ;
in others the quartz was in fragmentary lumps, as if
recently broken from reefs. These did not appear to
occur together.

The conclusion I drew from the latter fact was that two periods
of destruction and one of abrasion of underlying reefs had taken
place at an early period of alluvial deposition. A fourth circum-
stance might be commented on. In the deposits of the shafts a
multitude of well worn abraded lumps of jasper, silicified fossil
wood, and semi-opal of various tints and chaleedonic interchanges,
in some instances themselves decomposing so as to exhibit the
fibres of the wood from which they had been formed by transmu-
tation, arrested attention, and showed that either an older series
of Carboniferous rocks had suffered such changes, or the beds of
the series which now exhibits itself in various outliers had under-
gone the process. Mr. Lowe, of Gooree, has made a most ex-
tensive collection of these altered fragments, in which are many
very beautiful specimens. 1t will probably never be rivalled, as
he collected them from time to time as they were disinterred by
the diggers. A great number also were coated with a shining
transparent envelope of what 1 believe to be a deposit from
silicified water. Elsewhere (** Zrans. Roy. Soe. N.S.W.," 1870, p.
11) 1 have dwelt upon this; and it also attracted the attention
of Professor Thomson and Mr. Norman Taylor. These deposits
are frequently covered by a great thickness of basalt, upon which
frequently lies a more recent drift partly derived from older
drifts. The colours of the alluvia, now long exposed, rival in
some degree those poikilitic hues which distinguish the west end
of the Isle of Wight.

A drift of loeal kind also occurs aver large areas in Maneero
in the neighbourhood of the auriferous strata, as also in New

ingland over the country of the tin-mines, which exhibits the
same sort of alluvia as the gold-fields, and in which also gold
oceurs. In 1851-3, when I discovered the first tin in the
Colony, it was generally in association with gold and gems,
Messrs. Ulrich, Wilkinson, and Liversidge have since that time
made local explorations both in the alluvia and in the beds from
which they have been derived. There are deposits of opals



New South Wales. 107

besides those in the gold-drifts ; and on Lawson’s Creek, a feeder
of the Cudgegong, agate breccias and opals oceur. Opaline veins
also occur in the basin of the Abererombie River ; in that of the
Barcoo, in Queensland ; and about 25 miles 8.E. of Cudgellegong
Lake, on the Lachlan River.

At the mouths of the Richmond and Clarence Rivers gold is
found distributed in the sands and eovering pebbles of the sen
beach ; a similar distribution is found in the sands of Shell
Harbour, Illawarra (where the accumulat ions above-named oceur),
and some gold was extracted. Other spots give similar indica-
tions; and one specimen of gold was brought up from the sea
bottom by the sounding operations of H.M.S. Herald,” off Port
Macquarie. Gilded pebbles also occur on the West coast of New
Ziealand.

Numerous instances have also been recorded of gold having
been found in the gizzards of wild fowl and of domestie poultry,
in various parts of the Colony, confirming, with the above-
mentioned facts, the almost universal distribution of the precious
metal in river-drifts and superficial deposits. Some of the above-
named examples of gold collected by birds were exhibited by me
at Sydney and in Paris in 1855, and are still in my possession.

All along the coast, from Torres's Strait to Bass's Strait drift
pumice may be found wherever there is a lodgment, generally in
the north corner of the little shore bays. That this has gone on
for ages is apparent, as in one part of the coast north of Wollon-
gong there is an_accumulation of water-worn pumice some dis-
fance from the shore, and beyond the reach of the present waves.
1t is supposed to come in during easterly gales, from the voleanic
islands to the north-east. In 1841 this faet, and all the evidence
then collected in relation to such drift and * atmospheric deposits
of dust and ashes,” were published in a paper I forwarded to the
« Tusmanian Journal,’ of which D'Archiac (** Prog. de la Géol.)
was pleased to say it contained all that was known on the subjeet.

Subsequently received facts have only confirmed what was then
stated.

Along the coast of New South Wales are found ranges of
dunes, with a variety of shells,some of them rare, others common,
as on Port Hacking and Cronulla Beach ; along the shores of
Botany Bay: on the great flat between the Hunter and Port
Stephens, and along the Macleay River, which now passes for
many miles through the shelly accum ulations ; and about Moreton
Bay, and in more northern coast openings, shells and Marine
refuse form deep deposits, from which, as in Illawarra and
Broken Bay, a considerable profit is obtained by dredgers and
shell-colleetors, for the production of lime.

Respecting recent species very little is actually known of
many of them, comparatively speaking, in any of the Colonies.
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Of course there are scattered notices and collections in Museums.
These, however, have not yet become historieal. The Rev. J. E.
T.-Woods, is the only writer who has taken up the subject
systematically in Tasmania, and we are indebted to him for some
valuable lists, of which may be mentioned * Description of New
Tasmanian Shells (Proc. R. S. Tasm., 1875 and 1876)," and
“ Census, with brief descriptions of Marine Shells of Tasmania
and adjacent Islands (Proc. R. 8. Tasm., vead 13 Mar, 1877)."
This, indeed, comprises long lines of the coasts of Bast, South-
east, and West Australia, embracing upwards of 550 distinet
species, besides those of the Tasmanian coasts and Bass's Strait,
collected from various sources and especially from the compiler's
personal researches.

The late Mr. Strange was a collector of Port Jackson Shells;
but what became of his complete collection T do not know.
Some are, probably, in the Australian Museum, Sydney. Mr.
Brazier, C.M.Z.S.,, the Rev. R. L. King, B.A., Mr. Hargraves,
Junior, and others, have also contributed many species ; and on
the whole, the catalogue must be an extensive one.

Raised beaches also occur at various heights on rocky projec-
tions of the coast, indicating elevation of the land, of which there
is distinet evidence in the recent period, not only in Moreton
Bay,butnearSydney,and thence to Bass's Strait; alsoon both sides
of that Strait, and as far as Adelaide and King George’s Sound.
Mr. Selwyn gives data for assuming the elevation of the land to
have reached occasionally 4,000 feet in Victoria, but he has no
evidence of Tertiary Marine fossils above 600 feet. Unfortu-
nately, on the Eastern coast, having no Marine Tertiaries, we
have to found our deductions, as respects New South Wales, on
less secure data. Yet we have here evidence of another kind,
and pot-holed surfaces of considerable extent have been found by
me at various heights from 300 to nearly 3,000 feet.

In a brief memoir like the present it is impossible to quote all
the authorities, nor has time allowed a more satisfactory digest or
a wider range of statements. What has been thus collected is
brought together in the design of giving a concise summary of
the general Geology of the Colony, omitting, on account on its
perplexity, all specific reference to the igneous rocks traversing,
covering, transmuting, or supporting the Sedimentary deposits.

In this Edition many new facts have been introduced with the
view of bringing on t{e discoveries that have been made from
time to time to the present period, when a new system of
geological inquiry has been just instituted in this Colony.

If private mdependent travel and research have not been able
to accomplish more than this abstract discloses, it may be hoped
that now the Government has commenced the work from its own
resources, pecuniary and official, more will be accomplished than
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has hitherto been done to work out the intricacies of Australian
geology, to accomplish which in minute and thorough detail will
probably require the united exertions of many a worker in the
field and the cabinet to the end of the next century at least. In
the preceding pages it has been my lot to mention many of my
own discoveries; but it has not been with any desire to overrate
my endeavours or exertions; and some I have altogether omitted.

In the first Edition of this paper mention was merely made of
the Cape York Peninsula, where ferruginous deposits occur on
the lower slopes and bases of porphyry hills. 1 may repeat
here what was added in the second Edition. Those deposits
were examined at the Mint, and no gold was detected ; but on a
recent comparison of their lithological character with that of
Tertiary beds from F lemington (in Vietoria), I believe them to
be, if not Tertiary, of similar origin to the Laterite of India, and
of the Islands in the intermediate sea. :

Dr. Rattray, of H.M.S. ¢ Salamander,” who furnigshed me with
a map, and a collection to illustrate it from the neighbourhood
of Cape York, and whose paper was read by me, in his absence,
before the Royal Society of New South Wales, more recently
published his views in eatenso before the Geological Society of
London. He therein attributes to me an opinion that the thick
sandstones of the Peninsula are of the age of the Hawkesbury
rocks of New South Wales.

I do not remember that 1 have expressed any opinion on this
sandstone ; what was submitted to me was considered by me far
younger. That such sandstone,and even older deposits between
Cape York and the Gilbert River, may exist in the interior of
the Peninsula, is far from improbable. The data at present are
insufficient for further comment. It may belong to the Desert
sandstone of Daintree.

But this inference may be permitted, that as Cape York is so
short a distance from the gold-bearing deposits of New Guinea,
and as, as is now proved, all the rivers running to the Gulf of Car-
pentaria from the Mitchell to the Nicholson inclusive rise in
auriferous ranges, gold will probably be found in some parts of
the country along the back-bone of the Peninsula ; and although
my past examination of the rocks in the Louisiade Archipelago
has not proved gold to exist there, yet I agree with Mr. Dain-
tree in his last Report to the Queensland Government, that the
strike of the older formations justifies the belief that the Archi-
pelago, and, I may add, other portions of the lands insulated in
that part of the Pacific, will eventually furnish their quota of the
precious metal.

Several collections of New Gruinea rocks have been sent to me;
but although it was asserted strenuously that gold was found in
them, in the district visited by H.MLS.*® Basilisk,” I haye not
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been able to recognize the existence of any auriferous matrix,
though it is well known that alluvial gold was discovered during
the visit of H.M.S. “ Rattlesnake™ on the coast at the other side
of the Island. I find, however, that nodules of excellent hsematite
occur at New Harbour, about 100 feet above the sea. We have
had satisfactory additions to our knowledge of that great Island
from the results of the Expedition so nobly undertaken by Mr.
Macleay.

In 1870 T added a remark or two abont the discovery of a
living Ceratodus in the waters of Queensland in the preceding
year, the only previous known existence of the genus being the
teeth found in Triassic European rocks to which that name was
given.

" This was an imteresting addition to the living Trigonia
Cestracion, Terebratula, &e., of Australin, which connect the
present period with the forms of life once held to be extinct.

Inquiries respecting this curious fish have resulted in the dis-
covery of other species than that first found (Ceratodus Forstert),
and what is more extraordinary, fossilized teeth, of which T was
shown examples by Professor Wyville Thomson, who found them
in an excursion purposely undertaken in search of the fish during
the stay of HL.M.S. * Challenger” in Port Jackson.

Since the first description of the fish by Mr. Krefft, Dr.
Giinther, F.R.S, has published a valuable Description of Cera-
todus, a genus of Ganoid Fishes recently discovered in rivers of
Queensland, Australia,” in the* Phil. Transactions’ (part I1., 1871).
The result 1s, that both Agassiz and Pander had, from teeth found
in the Lias and Trias of Europe, come to conclusions which the
living Ceratodus fully justifies. Dr. Oldham also had reported
Ceratodus teeth from Maledi, south of Nagpur, in India. Aus-
tralia in this instance precedes India. The fish turns out to be
allied to Lepidosiren, and its habits are amphibian as it feeds on
grasses and weeds in fresh water,

Dr. Giinther goes into a most elaborate and minuate examina-
tion of the anatomy of all parts of the fish. and a comparison
with other fishes of the same and different types. He sums up
thus—*The Dipnoous type is represented in the Devonian and
Carboniferous epochs by several genera ( Dipterus, Cheirodus,
Conchodus, Phaneropleuron) ; it is then lost, down to the Trias and
Lias, where the scanty remains of a distinet genus, Ceratodus,
testify to its presence ; no further trace of it has been found
until the present period, where it re-appears in three genera, one
of which is identical with that of the Mesozoic era. Now, at
present, scarcely any zoologist will deny that there must have
been a continuity of the Dipnoous type ; and it is only a proof of
the incompleteness of the palwontological record, that we have
to derive all our information regarding it from only three so very
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distinet periods of existence. The Dipnoi offer the most remark-
able example of persistence of orgamization, not in fishes only,
but in vertebrates. On a former oceasion I have shown that
numerous recent species of fishes have survived from the period
of the geological cEnnges which resulted in the separation of the
Atlantic and Pacific by the Central American Isthmus. In
Oeratodus we have now found a genus which, as far as evidence
coes, persisted unchaoged from the Mesozoic era; and in the
Sivenide, a_family the nearest ally of which lived in the Palwo-
zoie epochs.”

This is a most valuable link in the connection of the old geologic
periods with the present era, and a fit conclusion for the account
above given, however unworthy that account may be, of Quater-
nary and Recent accumulations.

No general notice in this Memoir has been taken by me of
igneous rocks; but it may be suitable to state that there is, in
all the various Sedimentary formations noticed, distinet evidence
of the presence of igneous action (hydro-igneous rather), and
their transmutation through such and allied agencies has left
an impress upon all the rocks more or less concerned. Such
references will be left to another occasion.

No particular or special reference could enter into the object
for which this Memoir is written ; but it is to be understood that,
though all the rocks have undergone a transmutation, this does
not constitute what geologists have understood by “Metamorphic”
gystem, of which, as before said, New South Wales, at least,
ﬂ?iuws little or no visible trace.

In order to explain the position of Glossopteris in the Palwo-
zoic Marine deposits, I have appended two vertical gections, one,
by myself, previously published in the © Transactions of the
Royal Society of Victoria,” 1861, illustrating the Coal-seams at
Stony Creek ; and the other showing the deposits at Greta, near
Anvil Creck. which has been reduced from one on a larger scale
kindly supplied to me by Mr. James Fletcher, Colliery Viewer,
to whom 1 am also indebted for a collection of strata, the charac-
teristies of which I have given after careful examination of them
and of other specimens collected by myself on former occasions.
The latter section illustrates a wide aren on that part of the
Hunter River. No. 2 is about 10 miles west of No. 1.

1 have also appended two sections, one from Mount Victoriaand
the other from Burragorang, as well as a map showing portion
of the Wianamatta Basin—which were made to illustrate my
paper on “ Qil-bearing Deposits 7 cited at p. 68, but which were
not then published.
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in 1844, to Cambridge, collected during 1839-44.

List of Fossils, recorded by M. de Verneuil, 1840.
Leichhardt’s List, 1842-3.
Wollongong Fossils, recorded by J. Beete Jukes, 1845.

Carboniferous Flora, Upper Coal-beds overlying Palwozoic Marine
beds. List by Morris, 1845 ; collection made by Strzelecki.

“A.”  Carboniferous Marine Fossils. List by Morris, 1845; col-
lection by Strzelecki.

M‘Coy’s List, 1847 : *“Coal Measure Plants,” collected by W. B.
Clarke.

M‘Coy’s List, 1847: “ Wianamatta Plants,” collected by W. B,
Clarke.

“B.” M Coy’s List, 1847 : “ Carboniferous Marine Fossils.”
Stutchbury’s “Devonian Fossils,” 1851-3.

Plantse. (1.) “ Upper Silurian.” (2.) “ Devonian.” (3.) Between
“ Upper Devonian” and “ Lower Carboniferous.” (4.) * Car-
boniferous.”

De Koninck’s ““ Upper Silurian Marine Species,” N.8.W.
De Koninck's * Devonian Species,” N.8.W.

“C.” De Koninck’s “ Carboniferous Species,” N.S.W.
Lonsdale’s List, N.S.W., of Zoantharia, 1858.

Extract from letter, 12 July, 1858, from W. Lonsdale to W. B.
Clarke.

Salter’s Notes on same, “ Upper Silurian 7 and “ Devonian”
Species, borrowed from Woodwardian Museum, Cambridge.

temarks on the preceding Lists, by W. B. Clarke.

Extracts from letters by J. W. Salter, of 9 May, 1856, and 28
November, 1858, to W. B. Clarke.

. Schemes of arrangement, by different authors, of the Palmozoic

Fossils of New South Wales Sedimentary Formations.

. Mesozoic Marine Fossils: Lists by Chas. Moore, F.G.S.—Western

Australia and Queensland.

. Correlation of Australian Fossils, and Systematic Tuble : By Ottakar

Feistmantel, M,D.
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Covrtecrioss made by Sir T, T, Mitchell, Sur. Gen., during his Expeditions
of 1831 and 1836, determined for him by the late W. Lonsdale, Ksq.,
F.G.8., Curator of the Greol. Soc., London (see vol. 1, pp. 14-16 ; and
“Report” to Government, of 16 Octr., 1851) :—

Genus, Species. Locality.
‘ Plant impressions......[ccceecesssssesnsess Broken Back ;
| Glossopteris ............ Browhiana ...| | Hunter River.
: Kingdon Ponds;
2 e e e {Hﬂrpur’s Hill;
| Minamurra R.
Lepidodendron } & { Road between Windsor
PAPIPO oo emmmengf g TR { and Parramatta.
< T e : o
2 | | Tithostrotion ........liiiieieicsicinninns Ridge below Perimbungay.
== ) | Crinoidal stems ......|..... ;v 8. of Perimbungay.
_§ | Spirifer .....ocoooeerenees| glabEr oieeiie Harpur's Hill.
= ' 5 ) L Mount. Wingen.
o TROCRPAIR D .« s swuiiamiin] D) Crssuusamannions Harpur’s Hill.
Litorina... .. ...ceecenes.| filOBB coerrnriseas Perimbungay.
Megndesmus ............
— Pachydomus.........| antiquatus...... ?
. cuneatus ... ) e T
7 globosus ...... Harpur’s Hill
| " TRVIB wixaminnimer
| Terebra? .....ccoveenn]. tevrsieesnessesesees|  mear Muluerindie.
L Dop TN o sy OONARE 5 Hurpur’aHiﬂ;Willinmﬁ'ﬁ.
L «Shells” Bunnemir Ck. Wollondilly.
(| Lepidodendron.........|csssssseerasves savons Bed of Peel R. at Walla-
i moul.
- ,. covevensrneanes]iasieessensraeeninee. | near Honeysuckle Hill.
B | | avomtes ..o Gothlandiea ...| Limestone Plains.
'g B alveolaris ...... Shoalhaven gullies.
£ » sevl. other sp.| Shelley's Cave, Argyle.
a Stromatopora ......... concentrica l Limestone Pls.
Heliopors ... pyriformis...... Coodradighee R.
| Crinoidal s66mB. ..ceoifinssseresermmmenssras Do. & Limestone Pls.

#* In sandstone.
with Nepean.—W.B.C.

1

Similar occurrence on the Warragamba, above junction
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APPENDIX III
1839-1844.

List of specimens of Rocks, Fossils, and Minerals collected by the Rev. W. B.
Crarxg, in N.S.W., and sent to the late Prof. Sedgwick to be deposited
in the Woodwardian Museum of the University of Cambridge, Novem-
ber, 1844.

| No. J No.
Districts represented. | fa)m | Districts represented. | from
| each, | : each,
(¢) Wianamatta ....oeeen.] 271 | (¢) Muswellbrook ............ 47
(¢) Hawkesbury ............ 115 | (¢) MountWingen............ 34
— (@) North of Liverpool
(¢) Prospect Hill............ 22 Range to Peel River...| 54
(¢) Piakubaba (Pennant (@) New England ............ 33
FELlR) <iicaseaacias oo 0 8B (o) SPagat L F i e, 24
(¢) Matavai ....vveeevunennnns 5| (¢) Gill’'sChff..................| 18
o R, 3 e o AR e 1 (¢) Cedar Brush ............ 23
(¢} -Marootd v 168 | (c) Begenhoe ...ccuiiiiiiiiin 33
(¢) Illawarra ...............[ 888 [ (¢) Upper Hunter............ 19
(¢) Razor Back; Stone
QUAKTY wooiooiieoioe 6
(c § ) Merrigang and Sutton (¢) Paterson .................. 12
Horealt: oo o0 v 24 | (¢) Lewin’s Brook; Allyn
(2) Argyle County ...... .| 145 BIVEE e 18
(&) Murray ,,  ..ooeeven 119 | (¢) Port Stephens .........
a) Twofold Bay, Maneero| 16 | (¢) Stroud .................. } 55
(@) Murrumbidgee ......... 71 (¢) Smith's Creck, &e. ...
(@) Cox's River, Hartley, (¢) Williams River............ 65
O, Llaisissininienisaien 34 | (¢) Irrawang and Arowa ... 38
(¢) Mount York ............ 2
Bathurst sections ...... 79 |(e & a) Clarence River and
(ad ) Mudgee ......ccoeenveenes| 80 ' Norfth (0F seatizvssantiay| . 1S
(¢) Awaaba .......c.oooeeenn| 31
(¢) Mulubimba (Newcas- (¢) Richmond River and
tle) and up to Loder’s Moreton Bay............| &1
Creek ....covovvsrnenens| 111
(e) Hunter River (Lower)| 34 Miscellancous ............ 1]
{¢) Binjoberri............... 44
{¢) Harpur’s Hill ........| 26 Norfolk Tsland ......... (
(¢) Wollombi 10
(¢) Darlington 16
() Glendon ..... 75 Molal ..o iiveicniniinenass] DO
(¢) Korinda ..........cc.o.... 38 i s e 2,012
BB vovivineisvning i | 2 DLS Grand total ............ 2,571

In the above list (¢) refers to carboniferous rocks; (@) to auriferous; (7)
to trap.
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Fossits recorded by M. de Verneuil (
tom. xi,, p. 177. Séance,

New South Wales.
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“« Bulletin de la Soc, Géol. de France,”
2 Mars, 1840.)

Genus

Orthoceras ......

Cyathophyllum

Calamopora

In the same p

Species.

.......... ssssnsse

Grothlandiea ............

aper by
sépare le caleaire de montagne des forn

gives the following, as reported by the
TFEROUS species determined by himself, viz. :—

Productus

......

Spirifer

.........

Gireat Bivalve...

. Pectens...

Calamopora......

pustulosus (Phill.) ...
near seabriculus (Sow.)
n. trigonalis ............

sp. “dichotomous” ...
n. undulatus (Sow.) ...
oblatus
= Terebrat. levigatus

(Sehlotheim.)
areat smooth sp.

...................

39 swsssssssssiassers

New Holland

' Locality. i

Remarks.

SILURIAN species (de Ver.)
from Museum of Nat.
Hist., Paris.

M. de Verneuil, « Sur Uimportance de la limite qui
wations qui lui sont inférieures”—he

officers of ** La Bonite,”” as CARBON-

Collected Mt. Wellington ; New Norfolk

Port Dalrymple ; Tasmania.

Identical with Yorkshire
species,

Like those of Visé, Bel-
gium. (?) 8. glaber.

N.B.—In the ** Quarterly Journal of the Geol. Soc. Lon.,” Vol. 1., p. 407, under the head
of “*Accounts of certain species of Silurian fossils from Hobart’s Town, N.S.W.” ! | the above

species are accredited to Mt. Wellington—and, the aut
found in Van Diemen’s Land, ax
Calamopora, Clypeaster, and Dentalivm,

phyllum,
neighbourhood of

Morambiji to the south of the Blue Mountains,

Mt. Wellington.

1d besides them a great

covered, as at Hobart's Town, with recent lignites,™ !!!
This curious medley is deseribed as “‘extracted from the * Vowage de la Bonite : Géol. el
Mineralogie, par M.E. Chevalior, p. 832"
I have little doubt that the Silurian species came from the Murrumbidgee, and the
Carboniferous from Tasmania. —W.B.C.

hor adds, * the same species are
abundance of Refepora, Cyatho-
which are rarely met with in the
All these specimens were collected in the hills of
and the beds containing them are partly



Froxr «“ Notes on the Geology of parts of
made in 18423, translated by G. H. U
“ Waugh's Almanae,” Sydney,

W. B. Clarke,” in
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APPENDIX YV,

1842-3,

Lupwiac Lercunmarpr's List.

Tlrieh,

New South Wales and Queensland,

Esq., F.G.S.; and edited by

1867 and 1868.

Genus.

Lower

Upper Coal-beds.

Upper Marine.

Marine.

[

A_

A

|
|

Largefern, likencrostichum
Glossopteris

Equisetum
theca)....... =

Lepidodendron (sent to
Jardin  des  Plantes,
Paris).

Corallinites ...............

(= Phyllo-

] A

Pectens..........

4y
Pachydomus..................
Turrilites (doubtful) ......
Many other shells ........
Ostrea (doubtful).
Fenestelle
Spirifer.....................
Trochus

Trilobite [Doubtless Bra-
chymetopus—W.B.C.)

Lycopodium (?)

Lepidodendron

------------

............

Equisetum .................. i

' Species. l Locality.
............... Newcastle,
.............. - "

Wiltoni ......... Newecastle.

abundant

---------------

---------------

.............

Hemicardium .
Enerinites .,
Terebratula and other

shells. (& .

obtuse striatum

Harpur's Hill.

.t

”

»”

n

Glendon.
4 | Kelliman's Creek.

|
(| Bell's Creek.

J
[| East of Gwydir.
i
| | Horton River.
L Carrow Brook.

Glennie’s Stockyard.
Huskisson's Creek.
Manila Creek & Eulowrie.
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APPENDIX VI.
1845.

Muz. J. Beere Jukes, M.A., F.G.8., F.R.S. accompanied the Rev. W. 1.
Clarke in o visit to the neighbourhood of Wollongong ; and in addition
to four species of plants and thirteen Marine fossils from the River
Hunter, belonging to the collection in the Woodwardian Museum, at
Cambridge, mentioned the following as oecurring at Wollongong.  [Sec
“ Notes on the Pal@ontological Formations of New South Wales,”” Q.J.G.8.,
vol. iii, pp. 241-244, 1847, ;

Genus. Species.

Fossil wood in abundanee.

Btenopora .......ccceieeiessesenrsosesens crinita,
PROAUOtE...... o coiivnpnirresadedssaranienss rugata.
SPITIfer ......cooceeesessconassceseeessennes| Subradintus.

e ||| irsgeeiasesansnmrseadfaraetipnseaney Stokesii.

i e [ L
Pachydomus .......cooeieveeevaiinieeen.,. | carinatus,

» ronden L .| ovalis

(= globosus. Morr.)

OEhONOLA: ;..vin i ssusnsnansassaeriesssnns] SPs NDOVe
Pleurotomarifi. .. ...ocovvveneevracisenarnses Strzeleckiana.

Bellerophon .. ......ccccceververnneeeean.| contractus (MS.)

APPENDIX VII.

«(CarpoNIFEROUS Froma” of the Upper Conl-Beds overlying Palwozoic
Marine Beds.

List by Professor Morris, 1545.
Collected by P. E. de Strzelecki.

Genus—Brongniart's. ‘ Species. Locality,

1 |
|
Sphenopteris ...........ceeeeeeee | Section of 8. linearis..| Jerusalem, Tasmania.
355 sbessemsnessmidaciast 10bifolift..vvveeereeneens. Neweastle.
s e e alata. var. exilis ...... ' u basin.
Glossopteris ..........ooseeeinn Browniana ............ |

) "
Pecopteris — (alethopteris)—| Australis ......ccccees) J erusalem basin.
(Schimp). |
(Cycadopteris) (Schimp) ...... near odontopteroide ! "
Zougophyllites .........ccovneen | elongatus .....oeeeeeen| o

Phyllotheea .......ccoveeieeeenn | Australis.
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APPENDIX VIIL

“ A."

CARBONIFEROUS MARINE Fossirs examined by Professor Morris, 1845.

Collected by P. E. de Strzelecki.
Genus, Species. Locality.
PoLypARiA.
Stenopora ......| Tasmaniensis ...| Mts. Wellington & Dromedary, Tasmania
5 eeaes| OTULRY Trnaaaee W 5 5
W e informis ........ Spring Hill, Tasmania
= ensves] CPINIER ..viviveases Illawarra, N.S.W.
Favosites......... Gothlandiea .... | Yass Plains, N.S.W.
Amplexus ...... arundinaceus ...| Barber's Creek, N.S.W.
Fenestella ...... ampla .| Spring Hill; Mt. Wellington ; Eastern
Marshes ; Tasmania
B see internata ......... | Mt. Wellington (Tasmania) ; Patrick’s
. Plains ; Raymond Terrace ; N.S.W.
3 eyl fossula .. .
Hemitrypa ...... soxnngull ......... 3It 'Wcllmgton, Tasmania
Morrusca.
Allorisma ...... curvatum .. Tllawarra, N.S.W.
Pachyaomus ... nnbiqunt.us ...... | Wollongong ,,
- .| cuneatus ....... ”» »
o wax| MEVIS G Siaananvies ' Tllawarra
= ..| globosus ......... Tllawarra, N.S. W.; ; Spring Hill (Tas.)
& .| carinatus ......... Tllawarra .
Orthonota ..... costata: .iiiasiin Tlawarra i
eees| cOmMpressa.........| Spring Hill, Tasmania
Eurydesma. ...... cordats .......c.... | Illawarra  [Lochinvar, N. Railway.—
| W.B.C.] NS.W.
Pterinea .........| macroptera ......| Spring Hill (Tas.)
Pecten ............ Illawarrensis ...| Illawarra, N.S.W.
=, .| limeformis ...... Eastern Marshes (Tas.)
. Fittoni ...........| Mt. Wellington (Tas.)
S R squamuliferus ... "
Bracurorona.
Terebratula...... cvmhmformls - | Raymond Terrace, N.S.W.
n .| hastata .. Raymond Terrace and Illawarra, N.S.W.
Spirifer ......... crebristria,........ Booral, NS.W,
W e Darwinii ......... Glendon ,,
i Tasmaniensis ...| Eastern Marshes (Tas.)
B asevnd subradiata ...... Illawarra ; Glendon ; N.S.W.; Mts. Dro-
medary and Wellington, Tasmania
3y ememenves BVICHIE oooiniiiies I Eaglehawk Neck (Tas.)
o5 . vespertilio ......
" Bookesh .....oouii I Mt. Dmmedu'y (Tas.)
Productus ...... brachythwerus ... Illawarra ; Raymond Terrace (N.S.W.);
Eastern Ma.mhes; Mt. Wellington (Tas.)
R subquadratus ...| Mts. Dromedary and Wellington (Tas.)
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APPENDIX VIIL “A."—continued.

Genus. Species. Locality.
(ASTEROPODA.
Littorina......... B108D ..vvenesseeeess| Booral, N.S.W.
Turritella ...... tricinet® ...coe... b =
Platyschisma ... oculus veeesneeeee Harpur's Hill, NSW.

- ...! rotundatum ....... o
Pleurotomaria...| Strzeleckiana ...| Illawarra and Glendon, N.S.W.
» ...| cancellata......... 1llawarra o
2 vl POONIOR, | caviesies I #

I ETEROPODA.

Bellerophon ... micromphalus ...| Mawarra, N.S.W.

PTEROPODA.
Theea .eeveennn.. lanceolata ........ | Tllawarra, N.8.W.
Conularia ...... levigata ......... fo ) and Raymond Terrace, N.S.W.
CEPHALOPODA.
Orthoeeras ...... near. undulatum| Yass Plains, N.8.W.
CRUSTACEA.
Bairdia  .........| affinis .o Booral, N.S.W,
Cythere ......... sp. -
Trilobites ...... small impressions
PiscEs.
Tethyodorulites..| ....cocoooeoeneee | Booral District, N.8.W.
L]

APPENDIX IX.
Coar MEAsURE Praxts—* Carboniferous of Morris™ : «Qolite of M‘Coy™';
Professor M‘Coy’s List, 1847—collected by W. B. Clarke ; see “Annals
Natural History,” vol. xx.

Genus. Author. i Species.  Author. :' Loeality.
Vertebraria .......... Royle ..| Australis.. M*Coy .. Mulubimba (Newcastle).
Cyclopteris .,........ ! Brongn. .| angustifolia .. Guntawang.

(=Gangamopt. M*C. | -
1860.) i | [
sSphenopteris ........ Brongn...| alata ...... Brong. .. Mulubimba.
(3. Hymenophyllites)... Schirap. .| (Grandini).., Goepp.
| L 404, |
- ..| Brongm..| lobifolia .. Morr.... id.
i = e hastata ..| M‘Coy .. id.
35 & 95 Germana . . S - id.
= il A lumosa .. S id.
4 = = X088 .., 5 st id.
GlOSSOPLEriS .. .ooonn i finnnnes ...| Browniana. Brongn...| Jerry's Plains and id.
R S S linearis.... M‘Coy ..| Wollongongand? Arowa.
?.em{uphyllit.es ........ s elongatus .. Morr'...| Mulubimba.
Phyllothees .......... o Australis .. Brongn... id.
sl assaseees 5 ramosa . ... MCoy .. id.
S oo wa . Hookeri .. i .| id. Arowa ; Clarke's Hill.

Note.—Arowa is below Marine beds—Clarke's Hill in Wianamatta.



Sedimentary Formations

APPENDIX X.

Praxts from WIANAMATTA BEDs, collected by

W. B, Clarke, and described by

* Annals of Nat. Hist.,” vol. xx.)

Locality.

Professor M‘Coy, 1847. (See
Genus, il Author. I Species. Author. I
Gleichenites ............ weenss | odontopteroides ..

= Pecopteris (M-m-.l)
opteris (Schimp)
i Carru-

= {}3'
= Pecopteris  (
thers).

Morr. ..| Clarke's Hill, near Cob-
bity,

|

Odontopteris ..........| Brong. .. microphylla ....| MCoy ..!|  Do. (not figured.)
TOtopteris L. ... ..., Tandl oo ovate s s » -+ (D Arowa (doubtful.)
s? Rhacopteris of Feist). |

*hyllotheea . ....... ... Brong. Hookerl oo..aais » -- Clarke's Hill,
EOCOPRETIN. o ovsinrrnnrail e tenuifolin, .. ..... 5 o id.

CARBONTFEROUS MARINE Fossiis, determined
(*“ dunals Nat.

APPENDIX XI. “B.”

by Professor M‘Coy, 1847,
Hist..” vol. xx.)

Genus. Species. I Locality.
: ZOooPIyTA, |
Stenopora .. ... Tasmaniensis .......... Darlington.
B A crinila ..... iy .| Wollongong ; Black Head ; Darlington.
PO T T oveta ............. Darlington.
Fenestella-........ amplas ............ Muree ; Bell's Ck. ; Loder's Ck.
PO o e fossula ................ l Muree.
Y Emienaen internata.............. I Bell's Ck. ; Darlington.
N i) undrilntn. o iy | Dunvegan or Burragood.
" vesnenss] Tantiqua........... T b L
R ? plebeia G }E'l‘l“““"“"
Glauconome . . . . .. ied to pluma .. .... .. Burragood.
Cladochonus. . . . ., tenuicollis ............ | id.
Strombodes ....| dustralis ............ | Wagnmnee,
Turbinolopsis ....| bina .................. Bu
Amplexus ........ arundinaceus.......... Curradulla Creek ; lllawarra : Shoalhaven
CRINOIDEA.
Tribrachyoerinus.| Clarket. . .............. | Darlington.
Adrdnowinii: o M A | Wagamee ; Wollamhoula
CRUSTACEA. J
curta ... .- Burragood,
‘impressa g id,
.| Strzeleckii ... id.
¥ gemmulifern ........ id.
MOLLUSCA,
cymbaformis (M) ...... Muree ; Black Head.
biundata.............. Black Head ; Korinda ; Lewin’s Brook.
Jukesit .............. Burragood,
.| erebristrin (M) ........ 1 I Trevallyn
-| vespertilio ._........ .| Black Head ; (Eagle-hawk’s Neck, Tas.)
.| calearata ........ nisaisiie| b
o AVIOUIR . ¢ o bane .. Black Head ; Korinda.
Darwinii (M) .......... Loder's Ck. ; Barraba ; Black Head.
subradiata ............ | Muree; Black Head ; Wollongong ; Darlington,
TEINOIN . | Maitland ; Trrawang.
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APPENDIX XI. “B.”—continwed.
Genus. Species. Locality.
Mounvsca—eontinued. |
Spirifern ........| attenuata.............. mlrmgoud‘
= e Tasmaniensis (M) ...... Lewin's Brook.
’ riiiewi] Dbl e e Lewin's Brook,
| duedecimeostata ... ...| Wollongong ; Muree.
OUfOrmiB. . cevueniiisas Barraba.
strintula Lewin's Brook.
Australis . id.
NEGErd. ... -... . -.| Burragood.
..| antiquatus (reticulatus)| Lewin's Brook.
.| brachythmrus.......... Loder’s Ck. ; Korinda (Muree,)
BOLOBUIS  .....iassrsnes Lewin's Brook.
scabrienlus . . Hall's quarry, Hobart Town.
T wndulatus .. Loder's Creek.
Leptanf. . covvures sp. (Harvdrensis) Burragood.
Orbicula..covvvnee ARATE . oasiianinaas id.
LAMELLIBRANCIHIATA,
Pecten squamuliferus (M)...... Wollongong.
o .| ptychotis ............. Burragood.
B | sub-b-lineatus ........ | Harpur's Hill.
Avicula . tossallatn ... v0enernan s Bu b
Pterinea macropters (M) ........ Port Arthur (Tas.)
Eurydesma ..... .| cordata (M).... .| Harpur's Hill.
Inoceramus ...... Mitehellti .. .| Glendon ; Wollongong.
Pleurorhyneus . ...| dustralis ... .| Wollongong.
Allorismn ...... .| corvatum (M) .0nnes | Darlington ; Wollongong 3 Glendon.
Orthonota ........ compressa (M) ........ | Harpur's Hill.
B e Jocostata (M) .. oveiiianin | \\-'Ul‘o ong.
Modiola ...ovznnne CROSKISSUNE. oo vvvvnnon | Harpur's Hill.
Pachydomus (M)..| carinatus .14 PR Wollongong ; Port Arthur (Tas.)
5 .. globosus ......oiiiiaen Wollongong.
i I /[ AP id.
i By T T R R e | Black Head ; Wollongong.
= R 71 1 e | Wollongong.
5 .| pusillis | id.
9 Cardinia ........ XTI v veiae id,
Notouya (M) ....| securifarmis . ....... id.
i .| clavata...... Lptn o et et 1 id,
7 Pullastra........ striato-costata ........ Burragood.
PVenus ...osenis Gregari@ ... . coenens ‘ Wollongong,
GASTEROTODA, |
Enomphalus  ....| 000MUS . ..oeunieaeien | Burragood.
Pleurotomaria ... .| subcancellata (M) ...... | Loder's Creek.
o .. | Strzeleckiana (M) ...... Wollongong.
. .| Morrisiang. .. ...oives Black Head ; Muree,
Platyschisma . rotundatum (M)........ Harpur's Hill
o e oculus (M) i ..o id.
‘ Preroropa.
Theea ..... e | Janceolnta (M) ...o.e.s Black Head.
Conularit o.oeeves | levigata (M) ... Harpur's Hill
S e B ¢ 7 e e Muree,
| el | tenwistriate .........s id.
CEPHALOPODA,
Bellerophon .. .. .. micromphﬂ.lus (M) Muree.
sl e | interstrialis ......o0e0 Burragood.
Nautilus .......- 1 *N.suleatus .....oeves id.
N.B.—In the above list, *M’ signifies new genera, and species formed by Professor
Morris : the ftalicised fossils belong to Professor ¥ ‘Coy. By comparison of lists ** A" amd

3" with ** (" the progress of discovery #
X1, XVL)

ince 1343 may be ascertained.

(Appendices VI,
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APPENDIX XII.

RECORDED as “Drvoxtax Fossits” by Samuel Stutehbury, F.G-.S., sometime
Geological Surveyor in New South Wales, 1851-53.

: Reference to
Genus. Species, Locality.
{ 3 Reports.
Spirifera ............. WL A Brucedale .......... .| 12 April, 1851
R o iy e i AN 5
BONODOTN v v.osviimosnswrinnone] wemsmnssinias
Favosites ......cixees Wistarbeatedl oo iatata ars et
Actinocrinites .............. ik s kAT AT %
FIMPOTINILON. ¢ st vevianel  sovasiiesaiiia . Errowinbang, or{ 18 July, 1851.
Rhodocerinites .............. | Flyer's Creek.
Cyathoerinites . ....c..oouues | with ** Pentangu-
lar Column.™ |
Spieileie oulo s i e Stokesii ........ |
Shell (turbinated) ..........| !
Clowads, sl
L‘%’nzgioph_y Tan |
st | Nubri Badul-| 18 Oct., 1851
Stromatopora ! | Nubrigan or ul- i :
ROl Lol dura Creeks.
CrInBE s s
L e S e
I R T I
{=Hallolites) .... . -civice. 3 } Near Wellington ....| 26 Jan., 1852.
CRUNOPOTR. . o .ovvrveennnnnns
Lepidodendron. . ............ 0
(i I R Wl fragments ...... | North side of Horton| 1 July, 1853.
T e e | | -~ R, mnear Mogera|
Bivalve Shell .............. unknown  ...... ') Creek.
Orthoceras ................ M e !
Lt I B s ‘ fragment jaw
(very doubtful).
ALaPBUE Y wvies v snsanmnt P recanin
Calymene .......uaeeseiins sp.
SEPONI oo il aae “Sivaay sp.
Bellerophon .....iu0000. --| globatus ........
Orthoceras ... inl Ll RS ‘
Euomphalus. . ..oucc.civiee.. 1" el
R e B ot Hycm W s
OrthOnoM .o cumsluice e ) L
i L e S R A A Sike N NN
Posidonia (7). it ciaiiinase B = e
Aviouln L e [,
T R AR O
(Others)...... s B BB, aiseneet
ORISR i e (N el s voass| 1 July, 1858
Erodughon s st - o
Leptena .................. BN eusesiie
4 T e S | | T —
Spirifer ......... - | disjunctus .. ...
o O e £ | others
BV o oo amemovvimysiasinsun £,
Terebratula ........... sp.
Hypothyris ........... sp.
Cyathocrinus ....... sph
Portions of Stems ... s
Turbinolopsis .............. sp.
FAVOBItes (1) vovvivsinmianiis | sp.
Glauconome ........ovviin bipinnata ......
Fanestelle . ..o ciitia " A
Retepora and others ..., ... B  svksienas f
Cirrusand another.........] civerannnnnon. |? Near Taoratooka,| 12 April, 1852,
Turbinated Shell........couu] coveeeeenn.... S Canomodine Creek.
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0l r ’
RESUME GEOLOGIQUE.

Le travail qui préedde comprend la deseription de cent soixante-seize
espiees de fossiles earboniféres qui toutes ont été recueillies par les soins du
révérend W. B. Clarke dans toute I'étendite de la Nouvelle-Galles du Sad
ct dont la plupart ont été figurées avec la plus grande exactitude possible.

Parmi ces espdces, on en compte cent et trois dont I'existence n'a pas
encore été signalée en Australie, cinquante-neuf qui sont nouvelles pour la
science et soixante-quatorze dont la présence a été constatée dans le terrain
carboniftre de I'Europe.

Le tableau suivant dans lequel j'ai marqué par un astérisque l'existence
de chacune des cspices soit on Europe, soit dans 1'une des trois importantes
rigions de I'Australie, ) savoir: Ian Nouvelle-Galles du Sud, la Tasmanie et
la terre de la Reine ou Queensland (1), permettra de saisir par un simple
coup d’wil leur distribution dans ces diverses contrées,

(') 11 est assez remarquable que la coloniede Vietoria n'ait encore fourni aucun fossile du
caleaire carbonifére, quoique les terrains paléozoiques n'y fassent pas défaut.

. | .
= 7 P T
= ’ S .
< | TlalEr L
: S| 8| &
5 | 8|54
1 Azophytliom Thowmsoni, L.-G. de Koninek b it & 5
2 Lithostrotion ireegularve, J, Phillips ................ .. s - 3 &
3 = basaltiforme, Conybeare et Phillips ., ... I ® i *
4 Cyathophyllim inversun, LG, de Koninek ., ........ | = o = S
O | Lophophyllvm wminutiwm, L -G, de Kovinek ... ......... * 75 e
[ = cormicidwm, L.-G, de Koninek............. bt = v s
7| dwmplexns arvndinaeens?! W, Lonsdale .. .............. ot s 3 A
8 | Zaphrentis Phillipsi, Milne Edwards et J. Haime .. ... . 5 , = =
0 o Gregeryana, L.-G. de Koninek.............. b : ¥ .
10 o oainedon, L.-G. de Koninck .. .............. ® : 5 a
11 - robusta, L.-G. de Koninek.............. *® - . it
12 Cyathaxenia minuta, 1.-G. de Koninck . . . = = . s
13 | Cladochonus tenuicollis, F. McCoy ....... = T . .
14 | Syringapora veticulata, A. Goldfuss ...... ........... " . ' o
15 w ramulosa? A, Goldfuss .........ooovininn.. = . . &
16" | Favonites cvata W, Lonsdale. ....00. iy eaneinss cos [ = & ¥ o
17 | Synbathoerinns ogivalis, L.-G. de Koninek ............ - : s
1B} Poterviocrinus tenuis? T, Austin . oooooennneonnn . - . €
19 | 3 radiatux! T. Austin ........_......... .. = : ®
20 Platyerinus leevis, Miller .. .. ..oooononn i L :
2L detinocrinus polydactyles, Miller ... ... ..., & . *
22 Tribrachiocrinus Clarkei, F, MeCoy . . * 5 ¥ i
28 Cyatheerinus Kowineki, W, B. Clarke b : s
24 | Palwaster Clarkei, L.-G. de Koninek @ o
25 .' Penniretepura grandis!? F.MeCoy ..o oiuinn. b b
26| Dendricopora Havdyi, W, B, Clarke .. .........o.o0. | & i = I =5
a= b Fenestello plebeia, F. MeCoy. . coovuinninneoon oonn. .. b 2 * &
“PU Fenestella fossula, W. Lonsdale .....ooooeeovon. oo #® * & |
a9 o jwn!n'uq:m, L.-G. de Kominek .............. b .
2 | 0 MUltiporata, . MECOY ...ovvuivsonisivnens ® 4
H1) . HMorrsis, B MOEOOF «vioiviansisiesianiiiaain g o
B J . graeilis, J. D. Dana. .. ........ & Y
H " tuternata, W, Lonsdale ... _ .. g & ..
a3 | Protoretzpura ampla, W. Lonsdale ................... B [ ..
4| Retepora ! loza, L -G. de Roninek .. ....vooninn ornn.. - | -
S5 | Polypora papitlata ! F, MeCoy  ............. SR - | -
34 Prmfurmx ot Al ONDIn R v e T e ». ve = L
) 2 magnus, F. B. Meek et A. H. Worthen, ... .. * o ] i
1
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g 3.z
E 2|5 | % g
= - g
y 35|33
z z | & | @
38 | Productus semiretionlatus, W. Martin .........oooonen . 2 e *
30 % Flemingii, J. Sowerby .......ooooooiicaen. & i % *
40 = wndatus, Defrance ...... o e S L4 ke e hd
11 1 punctatas, W. Martin. ........ooiiuianen. & o 55 *
42 » Jinbriatus, J. Sowerby ... . % a *
43 & seabricudus, W. Martin ............... vl s i »
44 # brachytherus, G. Sowerby ........ocoeeens Lo * 5 »
45 E Sragilis, J.D. DANA . ooivieiei i, N o e 55
46 5 Clarker, R. Etheridge............. srethis eie Al *® - ® 55
47 L acwleatus, W, Martin .......coo00ns e meiv L o A2 *®
48 | Chonefes pafilimmam, J. PRIHDE . .oinapenasmennanims * . ¥ -
49 e aguessiana, L.-G. de Koninck . — F = -
50 | Strophemenes analoga, J. Phillips ... * +d - *
51 | Orthotetes erenistria, J. Phillips ....... * i . *
59 | Orthis resupinate, W. Martin ......... -5 i o - o
53 v Michelini, C. Leveillé .......cooiiiirnineiaannn = = o =
54 | Rhynchonella mem:drm. J. Phillips ..... et . o Co — *
55 L e ol mlvenm., L.-{i.iﬂ;’. Koninok :o:visacesons o o 0 =

i\ | Athyris nosuleata, J. Phillips........... e * = s -
563 | “Athyris ambigua ? I bt i M o sl [ ®
s7d| S irifer lineatus, Wi BRI o s os v s uianm s e ks e * e - =

1| Spirifer lineatus, var. crebristria, J. Morris. ........... . = ool *
58 i g’laber. W.Martin, ,..cocoaniianninanisiacanne . iy ! -
50 " arwinii, J. Morris........ . = ok -
60 o subradiatus, G. Sowerby . . . o
61 . oviformis, F. McCoiw; ...... * - ok e
62 ,  duodecimeostatus, F. McCoy....oooiiviinennns * e * o
G3 5 Strzeleckii, L.-G. de Koninek ..........oco00n * i v .
o4 = Clarkei, L.~-G. de Koninck ......ooooveiiiainns * > e e
65  pinguis, J. Sowerby. . ... oiciiiiiiiiiinn » e - *
66 = convelutus, J. Phillips. S I SR * * ® *
a7 ,. vespertilio, G, Sowerby ..........ciiiinn * I * o
() = latusg, F. MOCOY ..corimevssrarsssseasecasans " & I i
o 5 triangularis, W. Martin. .. S X - -
70 = bisuwleatus, J. Sowerby ... - o L L
71 i Tasmaniensis, J. Morris  ............ ‘ » ! >
72 » exsuperans, L-G. de Koninck .......... . » . . ve
73 | Spiriferina cristata, v. Schlotheim .............. OV * : " *
74 e inseulpta, J. Phillips ...... e S * 5 2 *
75 | Cyrtina septosa, J. Phillips ............. s s o - i *
vg Terebratula saceulus, W, Martin ..........oocvvuannnes = = B *
100 | Terebratula, var. eymbaformis, J. MorTis .oovvrsnnirns . 2 iU .
77 | Sealdia ? depressa, L.-G. de Koninek .......oooooeennns - s g e
78 53 lamellifera, L.-G. de Koninek .......... cohla o i i e
79 | Sanguinolites undatus, J.D. Dana........ e IR . ; - R
R0 7 Mitehellii, L.-G. de Koninek ............ * % ! i
81 7 Etheridgei, L.-G. de Koninok. ... «emneses * - i &
82 " MeCoyi, L-G. de Koninek ......eoonoe . . -
84 2 curoatus, J. MOITIB .. coovvevnisnsnnsnsnes * o g
84 o Tenisoti, L.-G. de Koninek.............. . ile =
85 | Clarkia mypiformis, L-G. de KonincK......ocooivenians od : ) e
86 | Cardivinorpha gryphoides, L.-G. de Koninek ....c0eqes . : E o
87 — striatella, L.-G. de Koninek .. ........... * 3 ; =
88 | Edmmondia? striato-costata, F. McCoy ... ool o i
89 e nobilissima, L.-G. de Koninck - . & @
00 n intermedia, L.-G. de Koninck ... . o is e
o | Cardinia exilis, F. McCoy .......oocvnee TR * ks o e
92 | Pachydomus globosus, J. D. Sowerby............. ok o b —
93 3 evis, J. D. Sowerby .......... s Enrnr] i X N [ 2
TS 5 gigas, F. MeCoY. ... oovoiniiiiiiiiiiniaes bt e o 3
a5 vy ovalis, F. McCoy ..... S ey Ta e S
06 » cyprinus, J. D. Dans ......oooiiiiiiians . " i

K
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Paehydomus pusillus, F. MeCoy ..........ocvnnee.
a8 itus, J. D. Daua. ......................
tmm.L-G de Konknok '....ovvrsennnnee
Hmukommh, B.OIrkS .. ooons
elongata, J. BT e
Pf.euMmu,L -G, del(ouimk.... .....
Orthonota ! costata, J. Morris ......... ety A iy v e eI
Plewrophorus biplez, L.-G. de KONINCK .o vovonoones
carinatus? J. Morris.......
Comcardwmxlmmu!l-‘.llc(‘.aoy....................
Tellinomya Darwini, L.-G. de Koninck. .. .. PRI,
Palearca costellata, F. McCoy..............

- tnterrupta L.-G. de Koninek ......cocv0u0nn
subarguta, L.-G. de Koninck

Hymuc crassiventer, L.-G. de Koninek .. .
Blgabys LG deKomnck

nieulopacun leniusculus e
b mchmaquahnmhu, F.Mo0o0y ....-..» ~
55 e N o e
o cmama‘lia. F. McCoy.... A AR
A depilis, F. McCoy .....0ccnnuive. g iaE
i el tus, F. McCoy ... AT e
' -%tyr 0 I M iR e
A nockonniensis, F, McCoy ..., AR
= Hardyi, L.-G. de Koninek . .............
"
”
”"”
»
Tllawarrensis, F. McCoy . .
A phamm Mitchellii, F. MeCOY wnvrronninns o
gigantea, L.-G. de Koninek ... .. .
Punmmcrogum..l Morm.......... ........ .
A- lata, ¥. MeCoy ......... e

Avicula mblumd«t« L.-G de menck
»  Hardyi, L.-G de Koninck .

»  decipiens, L.-G. de Koninek ... ....
s intumeseens, L.-G. de Koninck ..,
Conularia unuwmam T, Mooy <. vivivve

5 rmn.katq Miller .....
e igata, J. Morris .........
i imﬂmta., J. D.Dana ...
Dentalivin cornu, L.-G. de Koninek .

Platyeceras s.‘.um J. Philli S

W %abatum, O ERAIPEE o v wa e nee e

P otk D) I R e e

% tenella, J LT eyt e S
Poreellia Wmdwardu, W. Martin .....

Plewrotomaria Morrisiana, F. MeCoy .. ... PR

5 subeamelkzta, J. !!orri.s ........... e

"o atna:c&.l Sowerhy .

" mmulifera, J. Phﬂli} PP ORI

5 ﬂ‘mm Tiveh de Kominok .....coceeee

s na 28, L.-G. de Koninek ..........

helicine ommr L.-G. de Koninck ......

Murchisonia trifilata, D.Dana .......... S

lcmuﬂmm, L.-G. de Koninek...........

Eiwmpimhu octdus, J. D. Sowerby.............

- minimus, F. MeCoy ..... HAR e

I EEIRELBEETRIREB LB LR AR L RS T R R B AR R TR R A E R AR IR R R R NI RR I R VR ERRE !N’.«G.duSud.
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Euomphalus catillus, W. Martin . .........ooooeeiainns
Macrocheilus filosus, J. D. Sowerby. .............oooo0e
" acutus, J. Bowerby ........coivennanias
Lozonema dipicilis. L.-G. de Koninek..................
5 constricta, W. Martin ...........cocieiiiine

& acutissima, 14.'-1% de Koninek ..............

e I 1
Orthoceras striatwmn, J. Sowerby .., ... o U WL N, t

i Martinienwm ! L -G. de Koninek, . ..........
Cameroceras Phillipsii, L.-G, de Koninek ............
Nautilus subsuleatus, J. Phillips .. ........oovivienn
Polycope simplex, T. R. Jones et J. W, Kirkby ........
Entomis Jonesii, L.-G. de Koninek . ... ...cc0vvnn
Phillipsia sewinifera, J. Phillips ... ......co00inin.
Grifiithides Eichwaldi, G. Fischer de Waldheim........
Brachymetopus Strzeleckii, F. MeCoy .......ovvvinnns
Tomodus convexus ! L, Agassiz ..........cocivneennss

3

2| . |3

= 2 a !
- g &
b g |5
“ =4 =
® .
‘ . “a
L A *
. . i
® G -
' - ..
* % | o=
L - Y
. ..
* "
L] w
& -
i "
" ®
L i
" = "
#* * *
L .-
L . | *®
e | o | 12 | ™

En ajoutant & la liste qui précdde les espdces suivantes qui ne se sont pas
trouvies %rmi les nombreux échantillons qui m’ont été communiqués par le

révérend

B. Clarke, mais qui ont été déerites par les auleurs dont j'ai

cité les ouvrages au commencement de mon travail, on arrivera i un nombre
total de deux cent quarante-neuf espéces (*).

© 00 =13 G b b \ No. d'ordre,

Favosites (Stenopora) erinitus, W. Lonadale ..........
Tasmaniensiz, W. Lonsdale ....
i o informis, W. Lonsdale . .........
Strombodes? Australis, F. McCoy .....covvvvrnnnnnnas
Turbinolopsis ! bina! W. Lonsdale.....ccoovvvvrrnnnias
Ceriopora ! laxa, R. Etheridge.. ... i ve s S R e e
Fenestella undwlata, J, Phillips ... ..ooevveieirininens
55 media, J. D. Dang ..........0 e
Glauconome pluma ! J. Phillips ......co0000 A
Hemitrypa sexangula, W. Lonsdale .......... TR
Lingula ovata, J.D. Dana ......cooiviiiiiiaianasnans
Dixcina affinis, F. MeCo¥......cooovviiiiiiiian cesnins .
Siphonotreta? curta, J. D.Dana .........o00e. ThEeeaae
Productus rugatus? J. Phillips. ... e
3 n:l.' S;x.mqulu{-amf,.l. (5 O, S ——
'pirifer 06 BEOBTIR 01 1o ki e s e b s a
s paucicostatus, G. B. Sowerby ............0000
Sanguinolites Glendonensis, J. D. Dana ......ooovnvi
o audaz, J. Di Daas ., .oiiivnneaaiasaanin
Edmondia ? concentrica, R. Etheridge ................
e obovata, R, Etheridge, .........c.cccoiviniinas
Solecurtus ! ellipticus, J. D. Dana ........c.o0vinienes
Solecurtus ! planulatus, J. D.Dana.......oo.vieienes
Astarte? gemma, J. D. Dana . ......oooiiiiiiiiiaaens
Pachydomus (Asfartila ) eytherea, J. D.Dana .. ........

. L1

3 o

7] .§ g

s 5| &
o g £
A -}
4 = o (5]
* - - “e
* "' - -
- T - ..
‘ - - Y
. s - e
- s * e
' .- - 1 *
- . - i -
& b 4 ®
" ¥ i {1 k%
. -n .. 1 -
‘ e . I ve
4 Sl IR
o | ]| e
- * Sl

.. . .. 1

.. e .. |

. .. . 1

o | o e

s e L

- - *

* e

‘ -

‘ -

-

(1) Je crois devoir faire observer que je ne garantis pas Uexactitude de ces espeees, dont
plusieurs me paraissent &tre fort douteuses.
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No. d'ordre.

s bbdebga-d o=t bbb tot-d S Aok S S o A P P

Pachydomus (Astartila) politus, J, D, Dana ......... .l

Pacley'éom us ? ',‘, corprlentus, J. D. Dama .. ....
Pachydomus i intrepidus, J. D. Dana ......

Cardinia ? recta, J. D, Dana
Ewrydesina cordata, J, Morris . . .. .
Eurydesma ! elliptica, J. D. Dana ............. b
Ewrydesina ? globosa, J. D. Dana .. ....... i
Cypricardia ¥ acutifrons, J. D. Dana..................
Cupricardia ? imbricata, J. D. Dang ,.............
Cypricardia ! arcodes, J. D. Dana .........
Cypricardia ! prevupta, J. D. Dana ..................
Cypricardia? siliqua, J. D.
Cypricardia? simplex, J. D, Dana v
C;mrmrdn‘a (Avicula ?) Veneris, J. D. Dana ..........
Venus? gregaria, J. D, Dana

Notomya ? securiformis, F. McCoy .............. Neash
Notomya ! clavata, F. McCoy
Orthonota ! compressa, J. Morris
Ortiionota ! costata, J, Morris
Meonia valida, J. D. Dana

s Dana
Meeonia ? earinata, J. D. Dana. . ...
Meonia fragilis, J.D. Dana ....

»  rugiformis, J. D. Dana

w  elliptica, J. D. Dana

Mm;'r'sia.!g reeta, J. D. Dana
Tellinomya ( Nucula) abrupta, J. D. Dama. .. ,...., =

Pinna? (Cardium) fe
Modiola crassissima, F, MeCoy .. ............ et ity
Aviculopeeten squamuliferus, J. Morris

"
Avieula Volgensis I E.
Theca lancealata, J. Morris
Conularia ? torta, F. McCoy ........ PN HAR R
Plewrotomaria nuda, J. D. Dana .. .. ....

Bellernj';hmt decussatus, Fleming ........
Euwomphalus ;!f’y;resms, J. D. Dana

Naticopsis? harpeformis, R. Etheri
Bairdis afinis, 3. Mortia .- e

Cythere impressa, F. McCoy

T
En y ajoutant les totaux du tableau précédent .. ,...| 17

N.-G. du Sud.

Tasmanie.

Queensland.

Europe,

" " I'jﬂo“ﬂ\'ﬂ.-l‘ D.Dmn..‘.........!
transversus, J. D, Dana

o £ lineatus, J. D. Sowerby ......
e = antiquatuz, J. D. Sowerby .. ..
4 ks saceulus, F. McCo{ .....
laevis, J. D. Sowerby .,

EETEFRERERLEERERELEREN 2

...................... ra

axinia, J. D,

PR, 3 D DADR 52 nn e e oo

e " comernna, J. D. Dana ... .........
Glendonensis, J.D. Dana ........
roz, J. D.Dana......covavun e

EEBRERE LB E TE DR B

¥ comptus, J. D. Dans .. ...covinnerinninns
0 fmmimdix. e R e

¥ mitis, J, D, Dana
% tnbricatus, R. Etheridge................
(Stmptmaymhm ) Davidsoni, R. Eth. ...
LR | B e R e

2 xa

EeaEE .

5 Strzeleckiana, J, Morris
carinata, J. Sowerby ..

Ty

atyschisma) rntmu'i-a.t‘u-a., J. Morris ...

eurts, F. MoOO¥...civvseitnennenns

QI!Q:

Ps 6 e o v o oa

OPAUY .+ cxsnmiss 73

12

on aura pour totaux généranx L. ... ... eeee. e PR 249

14

20

81
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dont cent une, ou les deux cingnitmes & une petite fraction prés [? cent
spixante ou cinquante-neuf ou presque les frois cinguidmes.—W.B.C.|
se trouvent exclusivement dans la Nouvelle-Galles du Sud et n'ont jusqu'ici
de représentants dans ancun autre pays. i

T1 est & remarquer qu'un petit nombre de ces espices appartiennent A des
genres qui n'existent pas en Europe. Telles sont: les Tribrackiocrinus, les
Clarkea, les Eurydesma, les Aphanaia et les Urosthenes.

En jetant un coup d'wil sur les planches qui accompagnent mon travail, on
pourra se convainere, en outre, que plusieursespéces ont pris un développement
extraordinaire. Je citera, entre autres, le Cyathocrinus (Konincki, W. B.
Clarke, les Spirifer glaber, W. Martin, Darwinii, J. Morris, quelques esptees
de Packydomus et de Meonia VAphanaia gigantea, L.-G. de Kouinck, les
Aviculopecten Illawarrensis et limaformis, J. Morris, et les Conularia inornata,
J. D. Dana.

On serait tenté de croive que ces espéces ont 6té soumises & des influences
spéciales ayant favorisé Jeur croissance, si, 4 cOté d'elles, il ne s'en trouvait
d’antres, qui n'atteignent pas la moitié de la taille qu’elles possédent générale-
ment en Kurope. Telles sont les Loxonema constricta, W. Martin, le Macro-
cheilus aculus, Sowerky, et la plupart des Gastéropodes.

Afin de déduire de I'ensemble des espéees déerites, In stralification des
terrains qui les ont fournies, j’ai dtt me borner A faire usage des quatre-vingt-une
espéces européennes que l'on compte parmi elles et de rechercher les assises
dans lesquelles elles ont été découvertes.

Cet exnmen m’a fourni la preuve que vingt-deux de ces espdees étaient com-
munes aux assises tant supérieures que moyennes ct inférieures du caleaire
Carboniftre, que trente-six appartiennent exclusivement aux assises supérieures,
cing on six & la fois aux assises supéricures et moyennes et enfin six ou sept
aux assises inférieures. Mais il est & remarquer que tandis que les trente-six
espéees supérieures renferment un certain nombre d’espéces caractéristiques,
telles que les Lithostrotion basaltiforme et irvequlare, les Productus fimbriatus,
punctatus et undatus, le Choneles papilionacea, le Spirvifer bisulcatus, les
Pleurotomaria gemmulifera et carinata, I’ Evomphalus catillus, le Loronema
consiricta, ete., les assises moyennes et inférieures ne fournissent aucune des
espiees qui les font facilement reconnaitre ; telles sont, entre autres, pour les
premidres le Spirifer striatus et le Syringothyris cuspidaius et pour les
secondes 1'Athyris Royssii, les Spirifer Mosquensis et laminosus, le Conocar-
dium Hibernicum et le Nautilus Konineki qui y font complétement défaut.

Je crois done étre en droit de conclure que la plupart des roches Cerbonifires
de la Nouvelle-Galles du Sud appartiennent aux nssises supérieures du terrain ;
qu'une partie, principalement celle qui renferme les Spirifer convolutuset pinguis,
var, rofundaius, peut étre attribuée aux assises moyennes, et que si les assises
inférieures y sont représentées ce n'est; que par quelgques lambeaux insignifiants
ou du moins trés-pauvres en fossiles. Je laisserai & d’autres les déductions
biologiques que 'on pourra tiver de I'étude de la faune Carbonifére que je
viens de déerire et de la comparaison avee celle des autres pays.

Je me bornerai & faire remarquer qu'il est probable que la mer dans laquelle
se sont développés les animaux Carbonifeéres de ' Australie, était en communi-
cation avee celle dans laquelle ont vécu les animaux de In méme époque qui se
trouvent actuellement en Belgique  aux environs de Visé et de Namur; en
Angleterre dans le Yorkshire; en Ecosse aux environs de Glasgow; en
Irlande prés de Cork et de Dublin, et en Allemagne dans la Silésie. Cette
mer existait encore alors que déji la majeure partie des roches Carboniféres
de I'Amérique et de la Russie, ainsi que celles du Nord de I'Trlande et des
environs de Tournai, de Feluy, de Soignies et de Comblain-au-Pont de notre
pays, étaient déji émergdes et que les animaux qu'elles renferment étaient
en majeure partie détruits.
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APPENDIX XVII.

Mz. LoNsparg’s List, in 1858, of New South Wales ZoanrTHaARtA submitted
to him for examination by Rev. W. B. Clarke in 1855.

Number of Species in Europe and America
No. belonging to—
Genera. of
Specie| Jonh, | bl [ Dovoninn | Garb
o R e SR 2 4 4 A (SRS
Calamopora ......cceveeenenriunnn. X 2 3™ 4 |
TRl oo simsimin] . B | saeaste 1 1 ‘ 1
FRE ) T e 3(7) 2 4 U It
BYriIngOPOrs ..ouovvesscsseserrnseans 3 1 4 5 6
MNOWEe: 0] s aamansa] ) B0 et | angae TR R S
(8717 TERRE SR i - S TR | D (NS | 4 e
UISBOPOIa () oeeetvns smmusevaonast] | e il cavans i
Endophyllum . icieiissnsesiinss T ol sy U SRk , - IR S
el T T e s arternl B8 RO e (IS | eenee 1
Ptychophyllum ..... - 1 1 R P
Chisiophyilum ..... TR [P 2 6
COystophyllum ....cc.ovvinnenennss| 1 1 3 g T
Hoterophyllin .......c.cicoievenen 1 l TR (R : 2
20 | 1 33 26 16

Extract from letter from Mr. Lonsdale in explanation of the foregoing List :—

“ My dear Sir, * Bradford-on-Avon, Wilts, 12 July, 1858.
“I have not been able to reply soomer to your letter of 13th March,
and the answer which I now give will prove I fear very unsatisfactory.
The accompanying table contains a list of genera, and the number of species ;
but the species are believed to be all new, and three or four of the genera are
doubtful determinations. It is impossible,” therefore, to define precisely the
position of the beds which afforded the corals ; but the table contains also a
rongh enumeration of the geological distribution in Europe and Ameriea of
the Australian genera; with some of the known localities. These details
may assist in approximating towards the age of the beds which yield your
Zoantharia. The genera Favosites, Calamopora (as distinct from Favosites),
Emmonsin, Alveolites, Cwenites, Ptychophyllum, and Cystophyllum may be
assumed to be essentinlly Upper Silurian or Devonian, but it is impossible to
state whether the Australian strata belong to the former or to the latter or to
both. Negative evidence based on the absence of Halysites would lead to the
conelusion that the deposits are Devonian. Such evidence is, however, value-
less, as an additional number of specimens might afford evidence of the
existence of Halysites and other important genera. As respects the Carbon-
iferous series, the genera Syringopora and Clisiophyllum have each six species,
principally from British localitics ; but Syringopora has four or five Silurian
and five Devonian, and these (4 4 5) neutralize any deduction which might
be drawn from the six Carboniferous. Clisiophyllum has two Silurian repre-
sentatives, though as far as known no Devonian. The genus might con se-
quently be deemed to indicate a Carboniferous age ; it cannot, however, be
opposed to seven genera (Favosites, &e.) above mentioned. Favosites has been
snid to occur in the wountain limestone, but I have not seen an example of it,

and the genera as generally received requires mueh additional eonsideration.

“ Rev. W. B. Clarke, &e., &e., “ Ever your most obliged, -
“ New South Wales.” WM. LONSDALE.
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CorircrioNy oF Fossits made by Rev. W. B. Clarke, and forwarded to the
Woodwardian Museum, Cambridge ; borrowed from Prof. Sedgwick by

Sir R. I. Murchison, in 1856, for examination and description b

Mr.

Salter, from whose M8, notes, sent to Mr. Clarke in 1858, the following
are named, in addition to a series of Zoantharia examined by the late
W. Lonsdale, Esq., F.G.8. [See “ Remarks on Sedimentary Formations
of New South Wales, by Rev. W. B. Clarke,” (“ Mining and Mineral
Statistics,” 1873, p. 157) ; and Murchison’s “ Siluria,” Third Ed., p. 296,
and Fourth Ed., p. 276 and p. 462.]

Genus. Species. Locality.
Urper SILURIAN.
Alveolites (?) oculata
= Millepora ...... repens.
Cyathophyllum ... , ! . - -
Favosites...........: OTPhA ..ovaeeene nowy River basin.
Heliolites : poymrp ................ Maneero.
Syringopora ...... DB cnre- sosnbirinassarsas Limestone Creek.
Tentaculites ...... very like “ ornatus.”
Beyrichia ;
Calymene ......... ? Blumenbachii
S Macleayi ....... voees| Yarralumla.
Enerinurus .... ... Australis ...... id.
Pentamerus......... A0, omsiprrmensriikas i id.
S n. sp. *“ plaited” .| Coolalamine ; Quedong, &e.
Euomphalus ......| alatus.
Trochonema ...... : o Yarradong.
Bellerophon ......
Orthoceras ......... id.
Receptaculites ...| Clarkei (MS.)=Australis. id. [and Quedong.]
[ Geol. Survey of Cana-
da,” Decade I—Organic
Remains, p.47, pl. x, fig.
8-10.) :
DEVONIAN.
Atrypa....cceeenne ... | reticularis,
Orthis ......v.v......| resupinata.
Produetus, or
Chonetes.
Spiofer ....oonayves five species.
Strophomena ......
Fuomphalus ...
Loxonema ......... n.s. allied to “rugifera.”
Murchisonia ...... like angulata.
Phanerotinus ......

P.S.—“ Except perhaps Atrypa reticularis, Favosites polymorpha, Alveo-
lites oeulata, 1 donot recognize any undoubted British species.—J. W. SarrEr.”
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Remarks on the preceding Lists.

Tne arrangement of the above fossils cannot be considered entirely satis-
factory, ang it is due to the memory of my lately departed friend Mr. Saiter
to give some explanation of the matter. Tt had long been my desire to place
in the Woodwardian Museum, at Cambridge, as nearly n complete series of
rocks and fossils from New South Wales as I could obtain in the course of
my explorations in the Colony.

In November, 1844, T forwarded to my friend Prof. Sedgwick four large
casks containing the first series from districts named in Appendix III.
One of these casks, it appears, did not reach its destination, and must have
been lost on the voyage, or on its way to Cambridge. From the remainder
Prof. M‘Coy, then engaged with the Woodwardian Palmozoic collections,
afterwards so ably discussed and described, in 1855, in the Jjoint volume of the
two geologists (“Synopsis of the Classification of the British Pal@ozoic Rocks,
with a systematic description of the British Palawozoic Fossils in the Geol.
Musewm of the Univ. of Camb-idge”), undertook to deseribe and publish at
his learned colleague’s request and charge, in the “ dnnals & Magazine of
Nat. History, vol. xx,” many of the vegetable and Marine fossils that
remained of my collection, under the title of—* On the Fossil Botany and
Zoology of the Rocks associated with the Coal of Australia,” and in one of the
present lists these so-described fossils have been enumerated.

In the year 1855, having entered upon a new field of research—the former
having been confined chiegy to the examination of the Coal Measures and the
Marine Fossils of the Upper Palweozoic associated with them, as will be seen
by the letter (c) in the list already referred to—and having obtained a con-
siderable collection of fossils from the Middle and Lower Palwozoic rocks, I
forwarded to my friend Professor Sedgwick, in continuation of my purpose of
completing the exhibition of the New South Wales fossil succession, a series
of such fossils as would show that below the Carboniferous strata, Devonian
and at least Upper Silurian formations exist in this Colony.

No description of the fossils having been obtainable from Cambridge, I
wrote both to Prof. Sedgwick and to Sir R. I. Murchison, the latter of whom
borrowed them at my request from the former, and submitted them to
Messrs. Lonsdale and Salter, who did their best to meet the necessity, but
could not complete the work.

A letter of the former I have already put in evidence, and extracts of letters
from the latter will be appended to these remarks, which are made public in
Jjustice to my friends Sedgwick, Murchison, Lonsdale, and Salter, all of whom
are now deceased.

Subsequently to this T entered into further arrangement with Mr. Salter, who
undertook to complete a description, with figures, of a considerable number
of Lower Palwozoic and Devonian species, but his death prevented the work.
This collection, therefore, was left undescribed, except in the way recorded,
till after the deaths of Murchison and Sedgwick. Not being able to know
what had been done with them by the former, T wrote to Professor Hughes,
his successor at Cambridge, who very promptly informed me that on inquiry
he was unable to learn what had become of these fossils, or whether they had
been returned to the Cambridge Museum —which, of course, he could not
netermine from personal knowledge. As Mr. Salter said, that with those he
damed there were other * several beautiful species,” it is possible that some
valuable additions to paleontology may have occurred, as he made particular



New South Wales. 153

request respecting certain of them in the following memorandum :—“We
should like to have the localities of the above numbers, and of the following
corals and shells, viz. : —

Massive Favosites, 2,983, 3,526, 3,540.
Cylindrieal one, 2,507.

Flat one, 3,602.

Syringopora —large, 3,540.

New genus, allied to Favosites, 3,616.
New genus, 3,507.

New genera, 3,553, 3,562, 3,588,
Heliolites, 3618.”

The localities were supplied by me.

In the same Memo. he says:—“Mr. Lonsdale is examining n few of the
corals. If he should be able to throw any light on which is Devonian, &e., T
am sure Sir Roderick will send you the information.” This was done, so far
as was possible, as T find several references to them, and to the endeavours of
Messrs. Salter and Lonsdale, in various letters from 8ir Roderick, who, inde-
pendently of his private correspondence, made public mention of them in
* Siluria,” 4th Ed., pp. 18, 462, 276. Murchison further says; in one of his
letters to me, that had I sent my fossils to what he considered their *“ proper
destiny”—the School of Mines—they would have been officially described
long before.

Writing on November 16, 1853, he says:—“I am always glad to receive
your instructive letters, and was much pleased to find that you have been
throwing so much important light on the auriferous phenomena of Australia.
T will not fail to profit by your discoveries in the golden chapter of my forth-
coming “ Siluria.”... I have long been anxious of having your Palxozoic
fossils properly named and compared before my final chapter is printed.”

The above extracts are here introduced to show that no possible purposed
neglect occasioned the disappointment as to my earlier description of the
Palzozoic collections made and forwarded by me to Europe. I may add
further, that acting on a suggestion of Mr, Salter that I should apply to Prof.
M‘Coy, “who is well qunfiﬁed," I did so, feeling that aIi had been
indebted to him for the description of the Carboniferous Fossils from the first
contribution to Cambridge, it would have been gratifying to me to have
placed in his hands the Middle Lower Paleozoics of the second contribution.

The learned Professor, in reply, stated that his engagements of a public
character were too onerous to allow him time to devote to more private work
of the kind, and courteously declined.

In this extremity I consulted Prof. T. Rupert Jones. who recommended me
to seek aid from Prof. De Koninck, of Liége, who—after some delay on my
part, oceasioned by circumstances which did not originate in any want of
continued zeal, but over which I had no control—has most ably, indefatigably,
and willingly accomplished it, to his own reputation as T hope and believe,
and certainly with much honorable acknowledgment of myself.

I had myself begun the work in a small way by making drawings to scale
of more than 1,200 individual specimens collected by me from the Car-
boniferous beds, chiefly between the years 1843 and 1847, and including many
described by Prof. M‘Coy and De Koninck, and which were shown to the
former in the year 1860.

They were never published, and it was the feeling that it was a work beyond
my own powers to do justice to it, coupled with want of pecuniary means and
of leisure from my parochial duties, that induced me to look to professional
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and acknowledged authorities in Palontology out of the Colony, and T am
proud to acknowledge that I have found many able and willing coadjutors
who have in many instances given me gratuitously the heartiest and most dis-
interested nssistance.

It is with the intention of acknowledging this aid that I have said so much
respecting my two friends—Lonsdale, with whom I became acquainted more
than half a century ago, and Salter, with whom my acquaintance was more recent.

The following are extracts from the letters of Mr. Salter in continuation of
former quotation :—

“Museum of Pract. Geology,
“ Jermyn-street, Lohdon,
“ May 9, 1856.

“I should have answered your letter some time ago (I have had it a few
weeks only in hand), but for the very reason that prevents my being able to
work at the Australian fossils in the way I should like. I thought to have
given {ou some additional information respecting them, but it is, I find, im-
possible at present, owing to the pressure of work falling on my department
—a sad hiatus being made in all my ealeulations, and a period ‘put to much
important work by the lamented death of Forbes. He counld scarcely over-
take the work that necessarily falls on those who have to help every one with
fresh studies in the fossil groups, and how am I to expect to do it? We are
finishing off our own Silurian work for England, and besides are compelled to
attend to the wants of all the other departments of British geology. Under
these circumstances, it will be utterly impossible to make any fresh detailed
examination of the fossils you mention. The abstract sent to you by Sir
Roderick will have clearly answered one of your most important queries,
since there can be no doubt of a true Upper Silurian formation among your
fresh fossils ; the presence of Calymene, Enerinurus, and a plaited Penta-
merus quite settles that question. Receptaculites, too, is a good Silurian
genus when combined with such fossils as the above.

*“I have some time had in contemplation to give a short paper on some
fossils of Yarralumla, collected long ago, which are undoubtedly Silurian, but
now your new fossils have arrived it will enable me to add » figure or two of
the principal species of these, when a temporary leisure may enable me to
attack them. It will not be at present, but it will be a pleasure to me when
I bave the time. Yours very sincerely,

J. 'W. SALTER.”

“Mus. Pract. Geology, Jermyn-st.,
“ London, Nov., 28, 1858.

*“ Your letter, just come to hand, convinces me that your Colony will no
longer need any illustration from Home.

“The specimens which you kindly sent to Cambridge, and which T have
examined in the rough, arve, I am glad to find, onl y duplicates. I have not
attempted to define their specics. To do so would be to work them out, and
I could, of course then send you an account of them easily. My avoca-
tions do mot permit me amy leisure; and though the presence of the
genera T mentioned do certainly indicate the Upper Silurian, yet the great
abundance of corals, both millepore. and cupcorals, with Productus and
Atrypa reticularis, is an association we never meet with here below Devonian,
still I cannot give you any specific names, except the very few opposite (vide
list p. 151). The Receptaculites is a beautiful thi g that helps to illustrate the
genus for which I have long ago had materials, and if you allow me to des-
cribe that species along with another from Canada 1 shall be glad to do so.

“Yours faithfully,
“J. W. SALTER.”
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ExtracT from © Canadian Fossils,” decade X, p. 47.

« R. Australis n. sp. Plate x. TFig. 8-10.

“ Spee. character.—R. magnus, expansus, cellulis verticalibus, subeylindricis,
incrassatis, apicibus subter convexis, tabulatis. ]

« Under this name & curious speciesof the genus is figured, for the sake of
comparison, from the Si'urian limestones of New South Wales, communi-
cated by the Rev. W. B. Clarke.

Tt is remarkable as having the expanded apices of the columns on the
lower surface, tabulated in larger or smaller divisions which all seem to radiate
from a central boss. And this arrangement is quite different from the merely

nulated surface observable in the R. occidentalis (formerly R. Neptuni.)
ity, Upper Silurian limestone of Yarradong, between the Yass Plains

and the Murrumbidgee River, New South Wales—a locality rich in Upper
Silurian Forms, Tentaculites, Favosites, Pentamerus, Orthoeeras, Trochonema,

Rhynconella, &e.
“ Feb., 28th, 1859. J. W. SALTER.”

tn
w

APPENDIX XVIIL

SONEMES OF ARRANGEMENT, by different authors, of the Parzozorc
Tossizs of the N. 8. W. SEDIMENTARY FORMATIONS.

| | =
| '. 2 g
Genus. | Species. ,5. W.B.C. | M‘Coy. 8 Dann.
. = 2
! i &
- | ! -
= /| Palmoniscus .... antipodeus ...... Eg. -] ) 8 N &
g Myriolepis ......| Clarkei.......... Eg. .. o - = -
& | | Cleithrolepis granulatus ... Eg. 4 )2 i ¢
2 | | Sphenopteris ... alata ............ Mor. .. T e e ?.T g
& | | Pecopteris ...... | odontopteroides..| Feist..! | 2 e a
= ! | = (Thinnfeldin) | [LE | vesen =k &
a | Dao. .. tenuifolia........ M i s e - =
| | Odontopteris .. ../ microphylla ....| M‘C. .. E ...... g8 L
Z | | Phyllotheca ....| Hookeri ........ MO .|| g | ceeees i £
% || Gleichenia ...... 8D aoie et s Mol B e - | &
4 | | Echinostrobus .. SP..ccieoeccaaa.. Felat..|| @ | sensss -
2 || Teniopteris ....| janamatta ....| Feist..') | ..o ) = |
= No Marine Fossils.
T | z
i Genus. l Species. ‘ Authority.
o ‘I Urosthenes .....ooveiaiansaees Australis ..o ivnieanranreaies
z Glossopteris ........coovinies Browniana,
L : 3, - SRR S R reticulum
= RO, seesvms, swnnsamsan elongatd «oovvraaienanaeannsl
i | Phyllothees ......ccvnvsensses Australis. |
=d & "o e e TRINOSHA . .o eavvsnsnsnn
=3 Noeggerathia...........o000eee spatulata........ ..
= B 1 i mie b vt HAL medin ....oavien
g a PO asaeniemesony e elongata ......
3 = | | Zeugophyllites ................ R Fe o e e e R T
- YVertebrara. ....oovvvavrrvionas s
o POtopteris ... ..ovniriinronaneas ovatn. .....
3 Sphenopteris .......ccocvvevnes lobifolia ....
i DO, eeeeviecesienanse alata.
z Gangamopteris ..........ooeeee angustifolia, ... .oieiiiins MC,
P TEniopteris .......coamveroree 8p. |
| Brachyphyllum ............. ..o | Australe .. Feist.

Marine Carboniferous beds.
Stony Ck., Greta, Anvil Ck., Rix's Ck., Mt. Wingen, &c.
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APPENDIX XVIIT—continued.

' Genus, I Species. Authority.
| -

& [1Clossopterls ..l Browniana ........000..., Feiat.

- ) S N o e ! Do. priveursor el Do

;- g_i B RS A jClarkel ........ce0ove0s

£9 i B 8 st T [ PRIV o oonpivnvan snis

5 \| ? Lepidodendron ........ . .0 ' Alustrale ....................

| | Macroteniopteris .............. L A T Da.
M'C.

Kk Lepidodendron ................ nothum,

=L DB b el Veltheimianum,

g : g Cyclostigma?.................. Kiltorkanense.

252 o N L intermedia.

S5 5 || Glossopteris ... 0.0 0100 ARV o Lo it n o e e Feist.
< 25 Sliillaria ...................... ornia.

3 e e e rag

= Schizopteri linta.

APFPENDIX XIX.

ALTHOUGH no Mesozoic Marine Fossils have been discovered in New South
Wales, it has been thought desivable to publish the following Lists of Fossils
of this formation discovercd in the other Colonies. They are extracted from
the “ Quarterly Journal Geological Society” for 1870, pp. 231, 232, 239, 240,
from a paper on ““ dustralian Mesozoic Geology and Lalaontology, §e.,” by
Clas. Moore, Esq., F.G.S.

General List of Organic Remains from Western Australia.

Plantz, Lima proboscidea, Sow. * (0.)
Cliona (7). punctata Sow. * (0.)
Cristellaria cultrata, Mon{f. * (0.) duplicata, Sow.

Echini (spines). sp.
Serpulse. Lima sp.
Entomostraca, sp. Ostrea Marshii, Sow. * (0.)
Polyzoa, sp. Ostrea two sp.
Rhynchonella variabilis, Seiloth, * Plicatula sp.

(0.) Pecten cinetus, Sow. * (0.)

Avicula Miinsteri. Goldf. ¥ (0.) calvus, Miinst. * (0.)
echinata, Sow. * (0.) Greenoughiensis, Moore.
—— inequivalyis, Sorw. Astarte Cliftoni, Moore.
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APPENDIX XIX —continued.

Astarte apicalis, Moore.

two sp.

Cardium, sp.

Cucullea oblonga, Sow. ¥ O.)
three sp.

Cypricardia, sp.

Gresslya donaciformis, Ag. # (U.L.)
Isocardi, sp.

Myacites linssianus Quenst, * (M.L.)
Sanfordii, Moore,

two sp.

Pholadomya ovulum, Ag. * (0.)
Teredo Australis, Moore.
Tancredia, sp.

Trigonia Moovei, Lyeett.
Unicardium, sp.

(7), sp-

Amberleya, sp.

Cerithium, sp.

Eulima (?), sp. »

Phasianella, sp.

Trochus, sp.

Turbo levigatus, Sow.

— sp.

Rissoina Australis, Moore.

Ammonites aalensis, var., Moorei,
Lyecett #* (U.L.)

—— radians, Rein, * (U.L.)

— Broechii. Sow. # (0.)

macrocephalus, Sekloth. * (0.)

—— Walecottii, Sow. * (U.L.)

—, 8p.

Nautilus semistriatus, @’ Ord. *(U.L.)

Belemnites canaliculatus, Sechloth.
* (0)

Nore.—In the above list the * marks species common to Western Australia
and England, and the formations in which they occur in the latter country
are placed within (), “0." meaning Oolite, ** 1.” Lias, (“M.” Middle, *U.””

Upper.)

APPENDIX XIX (2)

List of Mesozoic Species from Queensland.

Plante (wood).

Purisiphonia Clarkei, Bowerbank.

Cristellaria acutauricularis, Fickt. &

Moll.
cultrata, var. radinta, Moore.

—— acutauricularis, var. longicostata.

Moore.
Dentalina communis, d’ Ord
Balanus, sp.
Entomostraca, sp.
Lepralia oolitica, Moore.
Polyzoa, sp.
Argyope Wollumbillaensis, Moore.
—— punctata, Moore.
Discina apicalis, Moore.
Lingula ovalis, Souw.
Rhynchonella rustica, Moore
—— solitaria, Moore.

Terebratella Davidsonii, Moore.
| Avicula simplex, Moore.

sequalis, Moore. .

—— Braamburiensis, Phif.

Barklyi, Moore.

——— substriata, Moore.
— reflecta, Moore.

— umbonalis, Moore.

| - corbiensis, Moore.

— sp.

.| Lima Gordonii, Moore.
— sp‘

— sp.

— multistriata, Moore.

| Pecten mequilineatus, Moore

socialis, Moore.

—— fimbriatus, Moore

=P
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APPENDIX XIX (2)—continued.

Pecten sp. Mytilus rugo-costatus, Moore.
sp. —— planus, Moore.
Perna gigantea, Moore. Nucula, Cooperi, Moore.

Area plicata, Moove. truncata, Moore.

—— praelonga, Moore. sp.

Astarte Wollumbillaensis, Moore. Panopea rugosa, Moore.

Cardinia, sp. Tancredia plana, Moore.

Caxdium, sp. Thracia Wilsoni, Moore.

Cytherea Clarkei, Moore. Trigonia lineata, Moore.

—— gibbosa, Moore. Acteon Hochstetteri, Moore,

Polymorphina lactea, ¥, & .J. depressus, Moore.

—— gibba (?), d’ Ord. Delphinula reflecta, Moore.

Planorbulina Ungeriana, d’ Ord. Dentalinm lineatum, Moore.
lobatula, d'Orb. Natica variabilis, Moore.

Vaginulina striata, d’ Orb.

ornatissima, Moore.

Pentacrinus Australis, Moore. sp.

Echinus (spines). Solarium (?), sp.

Serpula intestinalis, Phil. Trochus, sp.

Goniomya depressa, Moore. Turho, sp.

Leda Australis, Moore. Belemnites paxillosus (?), Foli=.
Lueina anomala, Moore. —— Australis, Phillips.

—— Australis, Moore. — sp.

Mactra trigonalis, Moore. sp.

— sp. Criocerus Australe, Moore [ Neo-
Modiola unica, Moore. comian.

Mya Maccoyi, Moore. Teuthis, sp.

Myacites planus, Moore. Hybodus ? (teeth and scales).
Mytilus inflatus, Moore. Lepidotus (scales).

General Table of Secondary Species.

No. of No. of

species. species
PIANCI. it oasnse sans v e 23
AmorphoXos  <cieeeieinsiae . 2 Brachiopoda ......cccevuees 8
Foraminifera ........... SR e Conchifera ......ccioianeas o Bl
Echinodermata .............. . 4 Gasteropoda........coueeeneee 18
ATtionIatn .o 4 Cephalopoda.......ccceueen.. 13
Crustacen.  (Entomostraca) 2 Ptor T R S
Polyzoa .....cccevvvererenrnnes 2 i

et 148

23

[Reptilian remains have been discovered ut the Flinders River—
Cretaceous. ]

See also Paper by Rev. W. B. Clarke—“ On Marine Fossiliferous
Secondary Formations in dustralia” : Q. J. G. 8., vol xxiii (1867), p. 7.
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Bacchus Marsh Sandstones.—* Now, ps, the Bacchus Marsh sand-
stones have to be placed as above or v on the horizon of the Newcastle
beds. They may, perha.ﬁ, also be called the ‘ Gangamopteris beds’; asso far
as I could inform myself, they contain Gangamopteris only (coming in this
very close to our Talchir group, underlying the oal-beds where Gangamo-
pteris preponderates).

The species described from here are :—
Gangamopteris angustifolia, M‘Coy
2 sﬁsbhulau. o
” o liqlm »
“If this position is correctly uni%ued,then the Tndian coal {lora (with Glossop-

teris) is a third re-appearance of the Australian Lower flora, in the Upper
Marine beds, as in column marked & in the ¢ Systematic Table.””

Hawkesbury and Wianamatta Beds.—Dr. Feistmantel makes the following
observations respecting these:— Although representing, perhaps, strati-
graphically two groups, they seem to me, froma paleontological point of view,
to be of the same age, or very nearly so. It is true they contain fishes, some
of which (one, Pal@oniscus) are heterocercal, but another one seems mnof
heterocercal (Cleitholepis granulatus)—[But Egerton distinetly calls it
heteroe.—W.B.C.]—while of the third one the tail is not known. If we now
take into consideration that a Paleoniscus is known from the Karoo beds in
South Africa, which are more than probably Trias, and if we consider that
a Paleoniscus superstes, Bg., is described from Keuper in England, then we
must not be astonished that a Pal@oniscus should be found in these Hawkes-
bury and Wianamatta beds, which I would consider Upper Triassic (although
the plants by themselves would justify to consider these beds as on the horizon
of the Rhaetic between Keuper and Lias). These are all 1 could determine
or get information of.”

Jurassic or Highest Beds.—Dr. Feistmantel writes : — There is one

int not quite clear to me, if that Glossopteris which Professor M‘Coy
(*Prodomus’”’) and Mr. B. Smyth (**Report of Progress” ) mention as occurring
in one specimen together with Pecopteris Australis, Morr., from Tasmania,
belongs also to this group of strata.”

General Remarks.—Dr. Feistmantel remarks, with reference to India, “ It
always results more and more that our Coal-bearing strata are only ‘ plant-
bearing’ ; no Marine fossils are here. Always more evidence is procured for
T'riassic age of the Coal Measures, and there is no other evidence for the view
of their probably Upper Palmozoic age than the geaerical aflinity of some
plants, as Vertebraria, Phyllotheca, and Glossopteris, with the Neweastle beds,
and partly in some of your Lower beds. As I have once before mentioned,

ou may have every reason for an ‘ Upper Paleozoic’ age of your Newcastle
beds, but there is nothing of this sort in our Indian Coal-seams.

« As T mentioned also before, our Indian Coal Measures are underlaid by
the so called Talchir group, and another group of Coal-seams which I dis-
covered and proved in fwo Coal-basins (in Kurhurbali, in Bengal, and Mohpani,
in the Sutpira Basin), which are characterised by the preponderance of Gango-
mopteris, by the absence (orrareness) of Vertebraria, by the rareness of Glossop-
teris, which reminds strongly of the Bacchus Marsh sandstones. If it would
be proved that the Bacchus Marsh sandstones are on the horizon of your
Newcastle beds or the termination of them, then our Coal flora of India would
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appear as a #hird repetition of that in Australia (taking the Talchir group as
representative of the Bacchus Marsh sandstones, I mean, it would be so) :

AUSTRALIA. INDIA,

III.-——DsmﬁcIa—Coal-boaring strata,
with Glossopteris, Phyllotheca,
&e.

Bacchus Marsh sandstones, with Talchir group, with Gangamopteris.
Gangamopteris.

IT.—Newcastle beds, with Glossop-
teris, Phyllotheca, Vertebraria,
&e.

Marine Carboniferous animals. =

L.—Glossopteris, Phyllotheca, &ec.,
with Marine animals, &e., in
New South Wales.

Dr. Feistmantel writes that he will compare always with the Indian
formations his intended description of some of the Australianyfossils’; "and he
says, “it will be seen that the Australian Newcastle beds and the Indian
Damiidas are not to be confounded.”

With reference to the list now published, be says—“ I send you to-day again
the lists of the plants, &e., based on your first collection [forwarded to Cal-
cutta], and on tﬁe quotations by other authors, as I have put it down in my
manuseript (it may be, that in your collections, now expected, will be some
other forms, which I shall communicate hereafter).”

“The ‘Systematic Table’ includes those species only ,which I’ could
determine from your first collection, and which were described before by others,
but there is every probability that in your recent collections there will be
some other forms.”

“ Of the two boxes you recently sent me, I received only that entrusted to
Professor Liversidge. I found everything in order, and I am very much
obliged to you for your great kindness. The specimens of Lepidodendron which
werein that box as the L. nothum as from Goonoo Goonooand from Queensland,
and the twosmall specimens from Smith’s Creek which you put in extrain an enve-
lopeare of great importance. Theone (marked 154, Smith’s Creek, 1850) isagain
a Rhacopteris, and proves that iy determination of the former specimens you
sent from Smith’s Creek and Port Stephens were correct, when I put them
down as Rhacopteris (comp.) inequilatera, Gopp ; because this new specimen
with more split; leaves is to the former one (from the same localities) in the
same relation as are certain forms in the Kohlenkalk and Culm of Silesia to
the real Rhacopteris inequilatera, Gopp. I have described these forms from
the Silesian Kohlenkalk with more split leaves as Sphenopteris ( Rkhacopteris)
Rimeri, Fstm. (1878, ¢ Ltschr. d. D. geol. Gesellsh.’) but more material proved
hereafter that these very possibly belong as certain developmental states to
Rhacopteris inequilatera, being connected with this later species by forms
which were described as Rhae. flabellifera, Stur, (from the Culm flora).
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« There would therefore be the following three forms :—
(1.) Rhacopteris in@quilatera, Gapp.
(2. ” Mmm. Stur.
(3. 5 Romeri, Feistm.
Of these forms are present in your Lowest Coal-beds—at Smith's Creek the
forms Nos. 1 and 3, and at Port Stephens No. 1.

“The other little specimen which you sent from Smith’s Creek looks very
like some forms which also occur in the Silesian Kohlenkalk, aud which I
thought could belong to the genus Psilophyton or which possibly could perhaps
be the fructification of a fern. This will be determined hereafter, but so
much is certain that similar forms occur in the Lower Carboniferous.”

[Since the foregoing has been in type, I have received a copy of a paper
printed in the * ﬁ:.-m'da of the Geol. Survey of India,” No. 1, 1878, entitled
“ The Pala@ontological relations of the Gondwdna System : a Reply to Dr. Feist-
mantel, by W. 1. Blanford, F.R.S., Depuly Superintendent, Geol. Survey of
India.” I can now only refer my readers to this document, which continues
the discussion s to connection between the Indian and Australian Coal-
formations to date.—W.B.C.]

Nore—With to column headed * Newcastle Beds.” 1t appears to Dr. Feist-
mantel from the descriptions qlvan, that these beds are above the Marine beds, and that
they have no Palmozoie fossils in them except the heterocercal fish, The flora is completely
Mesozoic; and considering the position of these beds to the following strata, they ould,
judged from their flora only, appear best as of Triassic age. But as it seems that strati-
anhiully (as determined by Mr. Clarke) they are in close connection with the strata

n column marked b, and as Mr. Clarke insigts upon the heterocereal fish (Urosthenes)
showing evidence of a Palwozoic age, Dr. Feistmantel thinks there can be no objection to
consider these Newcastle beds as terminating the Palmoznic epoch in Australia ; but after
which ounly (he sug!‘e:ta) Glossopteris spread out to India and Africa (), there being xo
direct evidence for a Palmozoic age of that epoch during which Glossopteris lived in India—
on the con , all evidence being in fayour of & Triassic epoch, From the first Le did NoT
consider these 8 younger than Triassic, but always as Lowest Trias.

Sydney : Thomas Richards, Government Printer,—1878.
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