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INTRODUCTORY NOTICE.
The 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 f and was included with an Essay “ On the 
Progress of Gold Discovery in Australasia from I860 to 1871 ” (by the same 
author) in the work entitled, “ The Industrial Progress of New South 
Wales.”

The Third 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 is dedicated 
A'-ith great respect to the Congress of Geologists assembled at Paris in 
connection with the International Exhibition of this year.

Branthwaite, North Shore,
2 June 1878. (quo die octogenarius) W.B.C.
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REMARKS ON THE SEDIMENTARY FORMATIONS OF NEW 
SOUTH WALES.

If we inspect the map of Australia we observe that the coasts of 
Victoria, 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 E. 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' e., 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°, hut 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 he 
geologically deduced from researches of the Geological Survey of 
Victoria. That province is 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 bv
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Professor Neumayer in 1862. On 8th May, 1S52, I made the 
highest point of Kosciusco 4,077 feet above my then base, at 
-3,008 feet above the sea, which therefore came out 7,175 feet; 
and in February, 1868, Professor Neumayer wrote me word that 
lie made the highest peak, in November, 1862, 7,176 feet. This 
makes Kosciuseo’s summit, above the crossing place of the Indi 
•r Hume River, at Groggan’s, 5,425 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 tin's 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 irregularly in its course.

This is the experience of the Victorian Survey, and my own 
traverses across various points of the Corddlera in New South 
Wales and Victoria establish the fact of a normal meridional 
strike of the oldest strata. So distinct, indeed, is this charac­
teristic, that the settlers in various parts of this Colony have 
been accustomed to trace the direction of north and soutlfby 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 
hew South Wales it presents occasionally a watershed not 
more than nine paces m width ■ whilst in Mnneero to the south, 
and in Rew 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 
geologic;, value as wel 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 m Victoria than it is m 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 wrest 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 occasion cannot be further dwelt upon, 
the eastern extension of Australia has been probably cut off by 
a general sinking, in accordance with the Barrier Beef 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 relics 
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 lands 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 Wales 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 the part of certain Palaeon­
tologists and others who have never yet studied th<j Carboniferous 
formation of New South Wales, is to be attributed the per­
tinacity 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 fox’ the latter. And it also 
follows that, his view of the distinct ages of Pliocene auriferous 
and Miocene non-aurifcrous 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 Victoria.

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 II.M. Mint in Sydney prove that it exists in 
almost every distinctive rock of New South Wales. In this pro­
vince 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 direction 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 
powerful agency than that of a general rush of water. It is not 
however to be doubted, that there is an enormous amount of gold 
yet untouched in numerous places in New South Wales, not only 
in 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 Dossil 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 Kainozoic, since he considers 
them merely as successive deposits of one continuous 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 leds of Sedimentary origin consisting of 
siliceous matter cemented by iron derived from decomposed 
pyrites; whilst it has been shown by Aplin, Daintree, Hacket, 
W llkmson, 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 siliceous 
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 ox- 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. 
Dainfcree, E.G.8., in a letter dated “Marvvale, North Kennedy, Jany. 22nd, 
1870

“ I 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.”

He 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 
jjatclies 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 conformable 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 tlie 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 tlie year 1875, 
and recognized as payable by C. S. Wilkinson, Esq., E.G.S., 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 association. 
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 shale, containing Glos­
sopteris, the fossil plant characteristic of our Coal Measures.” [“Annual 
Report for year 1876,” p. 173.]

I made a section of the deposits which I found resting on hard shales 
(probably Devonian) in which numerous shallow shafts have produced 
alluvial gold. The bottom of the beds above tlie base exhibited a brecciated 
fragmentary deposit, well seen a mile or two away, on the road to Cobbora— 
above which sandstones, flinty shale, coarse grits, the red shales of Mount 
Victoria and Dlackheath occur; and, nearer the top, Vertebraría 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 m New South Wales, 
with brief statements as to their connection with other portions 
of Australasia, may be all that is necessary on the present 
occasion, 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-called ‘-'Azoic” on “ Met amokpiiic ” Docks.
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 re'crred 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 Kosciusko, &c. ; 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 Diver and 
Gilbert Districts, to the North. Some of those mentioned under 
the “ First Epoch” of Strzelecki, have, on close inspection, 
appeared to me to be merely the products 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 
Maneero and in New England, as well as along the Cordillera, 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 distinct 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 Paleozoic Pucks.—Lower and Upper Silurian.

Of these there are undoubted evidences in some limited dis­
tricts 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. Browu, Government 
Geologist, 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 E. 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 central 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, Gruziana cucúrbita 
and Pentamerus oblongas. The former occurs in Bolivia,, and the 
latter in New South Wales.

Nothing lower than Siluro-Devonian, according to Mr. 
Etheridge tin “Reviewof Jifr.Daintree'sFossils,” 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 Pranklin Rivers, occur 
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. This formation evidently 
exists in that Colony, for in 1873 I received from Mr. T. Stevens, 
P.G.S., some Trilobite-sandstone from the western part of the 
Island, which Mr. Etheridge determined for me to contain 
Phacops, Ogygia, and Galymene; 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 Conocepbalites, a true Lower Silurian 
fossil in America, Sweden, Bohemia, and Spain, a curious position 
for which in the last-named country is assigned in an interesting 
paper by Señor Casiano de Prado Soc. Géol. de Prance ”
2de S., xvii, 516.)
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Mr. Gould mentioned, in June, 1860, a Ccdymene 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 twenty-three Hydroid Zoophytes, and another 
species belonging to the Upper formation. Of the Graptolitid® 
only one is said to have been found in this Colony, and 1 presume 
that it is more likely to belong to the Upper Silurian than to the 
Lower, though towards the Victorian boundary, along the Deleget 
Liver, 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 ox* the Middle Silurian, except 
in the ease just mentioned.

To this epoch I referred fossils found by me in Maneero, in my 
Report of November, 1851, which was re-published in I860 ; and 
it is satisfactory to find that the examination of a considerable 
amount of specimens by Prof, de Koninck of Liege, who kindly 
undertook the task of describing them, has resulted in a confir­
mation of my opinion'. (See Appendix ATZU.)

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 Mollusca; and that none of the Grap- 
tolites noticed by Prof. M‘Coy in 1S61, 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.

It is otherwise in A ictoria, 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. In the last Edition of this memoir, pub­
lished in 1870, I mentioned the existence of certain Corals, Trilo- 
bites &c„ as determined for me in 1858 by the late Messrs. Salter 
and Lonsdale. (See Appendix JCVIId)

Mudstones of \ arralumla, with Encrinurus and Calyniene; 
the Coralline and Pentamerus beds of Deleget and Colalamine ;

i ienS?uhtT Halysites beds of Wellington and Cavan; 
«and the Silverdale and Bowning beds with Calyniene, Encrinurus, 
Keyrichia; and others with Ilhenus, Harpes, Bronteus ; Brachio- 
poda including Strophodonta; and Radiata, embracing Star-fishes- 
pomt to the existence of at least 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 Palæontologists of eminence in Europe. Such are 
the genera Eavosites, Comités, Ptychophyllum, Calamopora, Syrin- 
gopora, 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 
Beleget River.

Professor Be 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, lllænus, Harpes, and Bronteus 
before announced by myself. (See Edition in 1870, p. G; and 
“ Southern Gold Fields, I860,” p, 28G.)

In a paper published by the learned Professor, in the 
“ Mémoires de la Société Royale de Liège” 2de Serie, t. vi., 1876, 
dedicated to the Silurian and Bevonian species of N.S.W., for­
warded to him for his examination and description by myself, he 
gives those, as detailed in Appendices XIV and XV, which I have 
thus above epitomized. The description is given in 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 Bevonian fossils.

§ 3. Middle Palæozoic Bocks.

The late M r. Jukes desired the term Bevonian to be eliminated, 
referring the so-called beds to the bottom of the Carboniferous 
formation ; but geologists have not generally accepted that 
proposal. The series of shells, corals, &c., from the Murrum- 
bidgee, which I submitted in 185S 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, and 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 Bevonian

* See Murchison’s “ Siluria,” 3d cd., p. 226, and 4tli ed., p. 276 and p. 462.
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fossils. It will not be so easy to predicate those of Devonian 
type, as there is much similarity between fossils ol that age and 
those 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 mixed with Upper 
Silurian.”

Mr. Morris contributed, in 1845, a paper to Strzeleeki's work 
of that year, in which he says: “ The Palaeozoic 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, I addressed a letter to Mons. Delcsse, 
which he communicated to the Geological Society of Prance, in 
November, and in the report of the meeting (Ball, xvii., p. 17) I 
find I expressed myself cautiously as follows: —“Le devonien 
et le permien sont probables sur quelques points mais peu 
distincts.”

In 1861 (Cat. Viet. Exh.) Professor M'Coy stated that “there 
had as yet been no exact identifications to prove the existence 
in Australia of the Intermediate Middle Palæozoic 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 Carbonifères dans l’Australie doit 
y taire soupçonner entre elles un représentant do celle qui vient 
de nous occuper ; mais il ne semble pas qu’elle y ait encore été 
bien charactérisée par ses fossiles.”

■^k°ut Ihe same time Professor M‘Coy (“Exhibition Essays of 
1S66-/ ) mentioned that the limestones of Buchan, in Gippsland, 
contained “ characteristic corals, Placoaermatous fish and abund­
ance of Spvrfera l&vicostata, perfectly identical with specimens 
from the European Devonian limestones of the Eifel.” In the 
Melbourne “ Official Record of the Exhilitions of 1872-3,” the 
addition of stupe other places in Gippsland (unnamed) and of 
Mount Gibbo, is introduced ; and in 1874 there was included in 
the ProgressReport of the Geological Survey of Victoria,” a 
i,S. tj t?sslls ™ie most characteristic common types, drawn up 
+f -p1 ii es®Or Coy, which, under the head of Devonian, includes 
-1G -° "AAinS : Eavositcs (two species), Spirifera Icevicostata, Gram- 

1 +1* C/V/mzio/fl (n. s.), Asterolepis (plates allied to). In
san?e skilful Paleontologist noticed some striking

tT+ -“T to, DeLon,au fossils iua few of the large collection
Professo?De Tc’6 •Wi°Od?ar^ian Museum at Cambridge; and 

Coninck, also m 1847 (“ Rcchcrches sur Animaux
Tasmania' leC°rds Wvrchisoniamts, a Devonian fossil from
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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 collection of 1,000 Palæozoic fossils, comprising the Upper, 
Middle, and Lower Palæozic formations as they exist here, and 
in his account of the Devonian, received since the last edition of 
this memoir, he remarks in lïis “Résumé Géologique” (op. cit. 
p. 133), after giving the fullest assurance of all possible accuracy :

“ Des quatrevingt-une espèces observées en y comprenant 
“ un spongiaire nouveau, mais non décrit à cause de l’impos- 
“ sibilité d’en définer le genre, ainsi qu’une tige de RJwdocrinus, 
“ il n’y en a que cinq qui puissent être considérées avec certitude, 
“ comme provenant des assises Dévoniennes Supérieures.

“ Ce sont,—
“ Stropihalosia productoïdes, Murchison.
“ Clonetes coronata, Conrad.
“ Rliynclionella pleurod&n, Phillips.
“ Spirifer disjunctus, Sowerby.
“ Aviculopecten Clarkei, L.-G. de Koninck.

“ Toutes les autres, ou du moins le plus grand nombre et 
principalement celles qui se trouvent dans le calcaire noir des 

“ environs de Yass, appartiennent à un horizon géologique un 
“ peu inférieur à celui qui à fourni les espèces que je viens 
“ de signaler, mais cependant plus récent que celui qui est si 
“ bien caractérisé par la présence de la Calceola sandalina, 
“ Lamarck, dont je n’ai pas rencontré de traces, pas plus que 
“ des Trilobites qui T accompagnent ordinairement. Parmi ces 
“ quatre-vingt-une espèces, trente sont nouvelles pour la science 
“ et ne sont connues qu’en Australie, mais il est à remarquer 
“ qu’ à 1’ exception de quatre d’entre elles, toutes ont leurs 
“ analogues en Europe et en Amérique. Ces quatre espèces
“ sont,—

“ Archœocyatlius ? Clarkei. h
“ Billingsia alvcolaris. 
“ Rïso ? Darioinii.
“ RLitchellia striatula.

L.-Gr. de Koninck."

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 very 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 sent for 
examination to my highly honored friend, much correspondence 
has taken place between us and as I have, since 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 
palaeontological treasures of that neighbourhood is very great,— 
it has been my good fortune to find the missing Gaïceoia and 
numerous Trïlobites 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 Gaïceoia (which occurs also at Mount Prome, 
County Phillip) I have been also able to satisfy my friend that 
Receptaculites Neptuni also exists in New South Wales, as well 
as R. 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. Occi­
dentales syn. of R. Neptuni (See Decade I, pp. 45-47, pi. x, figs. 
1-10). fee Appendix NVII before citedd)

It is true that Mr. Salter regards the R. Australis as Upper 
Silurian, and rightly associates it with Tentaculites, Favosites, 
Pentamerus, Orthoceras, Trochonema, Rhynconella, &c., which I 
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 A7so represented 'in a Palaeozoic 
formation, as is the case with the Devonian of New South Wales, 
and notice how frequently of late palaeontologists 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, fee infra, p. 97.)

“ C’est pour la premiere fois,” says De Koninek,” que la pré­
sence du Niso est signalée dans les terrains Paléozoiques, 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 
l’époque, que j’ai consulté à cet égard, croit pouvoir déclarer avec 
moi, qu'il n'existe pas une différence suffisante entre les carac­
tères généraux de l'espèce Dévonienne et ceux de l'espèce Tertiaire 
pour ne pas considérer l'une et l'autre comme cfenériquement 
identiques."

I may add here, that some years since, I sent to H. M. Jenkins, 
Esq., I.G.S. (when Curator of the Geological Society), a 
species which he considered to be a Lepralia, 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 Koniuck 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 empêcher de con­
sidérer l’une et l’autre comme contemporaines et produites dans 
des circonstances sinon tout à fait identiques, au moins très- 
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 Tass, Mount Larnbie, 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 (underlving it in situ), 
and occasionally from a scattered over-lying drift, ranging for 
nearly 200 miles of direct distance (included between 30° south 
on the Moruya, to nearly 32° south). The principal of these 
particular Brachiopods are—Ekynconella pleurodon, P.pugnus, 
Spirifer disj tinctus, S. Tassensis, Orthidce, Product œ, fyc. They 
occur 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. S. Wilkinson, with 
whom I visited the locality in 1875, found them under interesting 
circumstances oceuiring in a great synclinal curve, from nearly 
the summits of Mount Larnbie and Mount Walker (with con­
siderable dips), and explaining the sources from which the loose 
pebbles collected 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 1 well 
remember picking up in 1829, in the “ Platz” of Coblentz, on 
the Rhine, a similar diift 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.

I may however mention now, that amongst the specimens 
collected by me in the neighbourhood of Tass in l-'7(>, I 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. Wffkmson sent me for com- 
parison a specimen of fossiliferous limestone, which I find also 
came fromMhe Murrumbidgee not from lass, and which cont^ 
a plate of a Coccosteus, of a triangular shape, studded with 
tubercules of the same form as those on a plate of M Coys C. 
triqonaspis, but somewhat different on the whole from his fi ui , 
(See “British Palceozoic lossils, Pl. 2. C. Pig. Ge.) It is 
attached to a portion of bone, and is in good preservation 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 distinct existence of Devonian rocks. But it is a fair 
inference, first suggested by the late Mr. Salter, that the broad- 
winced Spirifers common there in the Paleozoic 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 Palaeozoics ; but Mr. H. 
Gregory 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 haematite. There are 
also pebbles of trap, much decomposed, in the so-called Devonian. 
They may perhaps be more properly considered as representing 
the laterite of India.

Queensland, on the other hand, according to Daintree’s notes, 
exhibits a stretch of Devonians extending through ten degrees of 
latitude. Not the least interesting facts are 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 
occur 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 m Queensland there is a vast amount of mineral

* The following are the grounds upon which I ventured an opinion as to
h“boniffro“s age m 1871 (“Progress of Gold Discovery from 1860 

to 1871, pp. O-Z ) :—
Notes on Mr. Hacket’s Collection of Rocks and Fossils from the Gympie 

Gold-field. ‘ 1
1. This collection comprises two series of rocks, the one Sedimentary, the 

other intrusive. J
foiunai£nSlatter C°,1SistS °f varietics of fcllc greenstone group of the Plutonic

3' FI1®, fo™erJenibraces several kinds of rock. Among them are some so 
completely free from transmutation as to exhibit the characters of ordinary 
schist, sandstone, and breccia; others appear to have been derived from 
volcanic ash of the diontic type, and have been, since their deposit, altered 
by intrusive agency so as to put on 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 action, which, after the consolidation (in part) of the strata containing 
organic bodies, became changed by the new eruption. A considerable portion 
oi the Gympie Gold-field has thus become a metamorphic area,

5. Such phenomena are by no means rare in Australia. Bedded as well as 
intersecting, basalt occurs largely in the Illawarra Carboniferous district of 
New South AVaies, whdst, in the western border of that Colony (as about 
W ellington) greenstone is exhibited 111 a similar connection with Upper 
Silurian Strata At Waimalee (Prospect 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 W ales series of Sedimentary deposits ■ and these have been subsequently 
traDS“uted »7 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 occasional fossil, fragments of igneous produ ts. and some 
segregated quartz ■ and the gray and greenish fine-grained stone, derived from
foSCJiH ltUS’ .?OntTS much iime, many imperfect squeezed
fossils, with a portion of some drifted matter. Patches of the purple schist 
Xilgre^ rock; and in the breceiated beds composed of fragmentary 

subscdueilfc consolidation in a state of
JLP° £ ’ •ca acfcl0n bas produced segregations of quartz which simulate true quartz veins.
• (¿nV 1S 1 °rbe Prcsu“C(J tbat fcbe fissures in the strata which are now filled 
in with auriferous and cupriferous quartz were formed at a later period A 
considerable time must have elapsed, for many of the fossils are themselves 
rfXre^^^ aQdarCtraCeable fcheSIis^-gcleavage

8. Mr Hacket has marked one variety of rock Sclialstein, and it certainlv 
agiees with the definition of that species, inasmuch as it is laminated with 
thm partings or coatings of calc-spar. Now this is a very common occurrence 
m parts of Germany where greenstone is also present, and where the a°e of 
the rocks is Devonian Sclialstein is truly a derivative ami not an inde­
pendent product, and therefore must be included with Pm 1 1 i
depo.it,. This rook exhibit, at G,mpie

t

depo.it
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wealth besides gold, as ores of copper, iron, tin, lead, antimony, 
mercury, &c. The work entitled “ .¿Vote.? on the Geology oj Queens­
land, with the Appendix of Animal Fossils : By II. Etheridge, Esq., 
F.B.S., F.G.S., Palceontologist to the Geological Survey of Great
on the Lahn, in Germany, where also are traces of copper orcs and jasperised 
schists, as at Gympie. Mr. Hacket’s excellent map of the Gympic Gold- 
fields should be studied in connection with the valuable memoirs of bedgwick 
and Murchison, in the “ Transactions of the Geological Society of London,„ 
2nd series, vol. 6 “ On Ike Older Deposits of North 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 
Paheozoic. The principal fossils capable of indication are Nucida, Fenestella, 
Solarium, Spirifrra, Orthonota, Edmondia, Stenopora, and Producía, which 
last alone proves some of the beds to be not above the Upper and not below 
the Middle Pakenzoie periods. . .

1". If this view is maintained, then we have evidence at Gympie. which is 
well supported elsewhere in Queensland and in parts of Kcw South M ales, 
that auriferous quartz-reefs occur in rocks younger than 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 .VI r. Aplin’s report of July 21, 1869, mention is made of the resem­
blance of fossils in calcareous grits at Canal Creek to those in the ‘‘dioritc 
slates” at Gympie. The beds there are said to form “ a narrow band between 
the greenstone area and the river.” In these strata, though placed under the 
head of “ Silin ian beds,” the principal fos.-ils are Spirifera and Producía. It 
is more than doubtful whether Producía has ever been found in the Silurian 
formations, and it is held to be the most distinct of all fessiliferous tests of the 
epoch to which it is confined. So far as is known, it belongs to the Upper and 
Middle Palaeozoic, and ranges only from Permian to Devonian formations. 
Assuming this limit for Canal Creek and Gympie, itbecom.es certain that beds 
of the age to which the fossils belong have a wide range in Southern Queens­
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 Palceozoic
ormations in other localities. Nay, Mr. Daintree has given me his reasons 

for believing that it so occurs on Peak Downs. (See quotation in note 
at p. 9.)

Í he 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 researches of Messrs, llacket, Daintree, Aplin, and 
Ulrich have contributed, that igneous rocks of a certain class are the surest 
indications of gold in Queensland.

MrEthcri 'ge figures the following species as Devonian from Gympie:— 
? Ariculopecten limaformis ; ? A. imbricatus ; A. multiradiatus; Spirifera 
dubia ; S. undifera; Strophomena rhomboidalis, var. analoga ; Pleurotomaria 
carénala; Euomphclus; Fenestella. fossula; Ceriopora ? laxa (Daintree's 
‘Notes on the Geology of Queensland,” Q.J.G.S., Augt , 1872,pp. 326, 333) ; 

others are mentioned as Edmondia concéntrica ; Productos cora; Spirifera
bisulcata; S. undulata, &t.

De Koninck, 1877, considers the senes to be Carboniferous, naming some of 
■hose given above as younger than Devonian. (See Appendix XVI. “ C.”)

itbecom.es
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Britain, and W. Carrutliers, Esq., F.B.S., F.G.S., Keeper of the 
Botanical Department of the British Museum," is an invaluable 
document, and deserves consultation (Q. J. G-. S., vol. xxviii, 
pp. 271, 3(50.) The map, especially the large independent edition, 
and the plates and other illustrations, are highly useful.

It 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 north-west district of the 
South Island of New Zealand f Ninth Annual Report of the. 
Colonial Museum, 1874.”) And equally interesting is it to know' 
that New Caledonia also holds out hope of contribution to the 
Middle and Lower Paleozoic faunas, as in the Isle Ducos, 
Leptsena, Spirifera, Orthis, &c., occur with rolled Brachiopods of 
the same character as those ot the 41 Gulf ’ on the Turon River 
of this Colony. (“ Annalcs des Mines," tome xii, p. 54, 1867.) 
Monsieur M. P. Fischer is disposed to assign them to the Devonian 
period (“ Bulletin de la Soc. Ge'ol. 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 
stretch, 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, sometimes 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. tetraqonum 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 S. 
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 {the one) which he considered to he very 
like L. tetragonwm.

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 to it the name of a species described by 
Unger, viz., Lepidodendron nothum.

The extent of territory from which mv 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 Eydal, on a spur of the Mount Lambic 
Bange, 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 ip 
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 in situ, and which 
enabled me to ascertain the proper position of its habitat, which 
is considerably below the level of the Braehiopod 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 Z. nothum (See “ Coal. Report” and Decade I, “ Prodomus of 
the Geology of Victoria,”—y\. ix), and calls it Z. 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 I believe in the Melbourne Museum, is of 
the same species as the only Pdl&ozoic Coal-plant ever collected 
m New Sooth 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 Newcastle 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 refei to it to 
plant’ WhlCh dU<? t0 himSelf’that we are treating of the same

But there may be found many, and there are already known in 
New South Wales several distinct species of Lepidodendron and 
its allies, m the Lower Coal-beds along the Kama 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 1S60 that the 
.Lepidodendron found by him, and which was I presume the one 
I saw in the Museum, and which is figured by Professor M‘Cov, 
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 inferential 
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 * and Mr." Selwyn 
mentions other specimens of Lepidodendron from the Avon.

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

* I now recollect that Professor M‘Coy lias 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, 
I at once characterised it to him as the most important paleontological 
specimen ever found in the Colony,” &c. Commentary" read before the 
lloy. Soc., Melbourne, 25th June, I860.] 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 Paleo­
zoic or Devonian formations ; ” but in 1857 he speculated on the occurrence of 
the Carboniferous formation all the way from the Avon into N. S. Wales. 
[Evidence before Parliament, “ 18th August, 1857.” f< Progress Eeport on 
Coal Fields,” see infrai]
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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.notlium 
and L. Anstrale, and leave the decision where it should rest—in 
the hands of Palaeontologists.

Two points, however, remain for remark on the Devonian.
Gratified as I always am (when I consider that I have never 

hacl an hour’s assistance in the field from any individual during 
my thirty-nine years of geological labour to profit by the collected 
intelligence ami the host of well-skilled physicists that help to 
make geology what it ought to be) to peruse the recitals of the 
field-geologists of Victoria, I have had especial pleasure in 
reading Mr. Howitt's description 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 ls51.

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 G-ippsland.

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 Palceozoic. It 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, I 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 “ right " 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 m a great hurry for want of time to institute careful 
search, during a journey in unpleasant weather, after lying all 

onJ'“e bare ground, on the upper slope of the Great 
i\nling Range, at Kurnoolee (Native Dog Creek), on my way 

±rom Moambah to Omeo. In 1870 the remark was made by me 
ja'. I8ol I held Mr. Selwyn’s view, but I had no intention 

^j2SP“iing1SUbs^Uent results; I do not think I was justly 
-Ti 1, ie-n b was reproved for so doing, especially as in

“ the following words to the Editor of the
~\rirrfn,' A,1 e',a^ Jin reply to a statement in the “ oW 
osauru? qf VT ,resPe<jt'Ug an alleged discovery of an Ichtliy- 
DeXmbn S.-n h?ad- °f the Indi °r Murrav River) On 16 
there of n’n ‘ ° P visited the locality and found Marine fossils 
rocks of NT Q SHrBiOt ..than the Lowest Carboniferous
Devonian Os' Victorian geologists consider them
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Mr. Selwyn reported plants from Mount Tambo, but Mr. 
Ilowitt [“ On Devonian Hocks of North G-ipps Land. Progress 
Report," No. Ill, p. 233] says that in 1876 lie 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 occurred at Tambo Bluff, where it bad also 
been found by Mr. John Wilkinson and Mr. 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 
I mention merely to show that others beside myself had at that 
time the same impression respecting the Sedimentary deposits of 
the vicinity.

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 “ Alines ancl 
ALineral Statistics of New South Wales," 1875, p. 161, aud 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. How'itt’s Keport 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 Silurian, but as having once

* Note.—In Queensland, the Burnet Range, the Mount Wyatt District, and 
tracts about the Bowen Gold Field and Burdekin (on which river limestones 
with fossils occur), are strewn with spoils of a formation which Mr. Daintree 
calls Devonian. From the former locality I have had many collections, and 
among them all I find Productus in alliance with Trilobites which appear 
to be older than Carboniferous. On the western flanks of the Cordillera 
near Yass, and on the eastern along the Sboalhaven River, and again near 
the Hanging Bock, New South Wales presents numerous bands of limestone 
full of such fossils; but it is doubtful at present whether these lie 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 dose contact, there is really a distinction of formations only to be 
detected by accurate survey. So far as Lepidodendron is concerned, that 
plant occurs in some places in association with beds that me decidedly 
younger than any called Devonian, near Pallal on the Horton River, and on 
the Manilla River in Liverpool Plains, and in the gold-drift of the Turon 
River, wh.ch has been derived from beds of transmuted sandstone 
belonging to the Coal-beds at the head of the river. It occurs thus on Dan- 
gera Creek, 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 
Palaeozoics or Granite.

Under the circumstances detailed, there was no great heresy in 
considering the deposits hastily observed, as I 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 
occasional beds resembling ‘ cornstones ’ in their calcareous 
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 arc Spirifers— 
such does not appear to be the case in the Tambo series, nor is 
Lepidodendron apparently known there, the Avon River more to 
the s.E. being the chief habitat of that plant.

Mr. Howitt has, 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 Moamha, in N.S.W., are 
stanniferous), and occupy a very prominent feature on the long

led River. Ill S'Ctif'.li "WnloQ if- -fi21 ~x.~
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descent of Jacob’s Pass to the Tongaro River. In 1851 I con­
sidered the Granites 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. Ilowitt’s paper 
which there is no space hereto consider. It will be of great value 
to any one interested in the study of the Palaeozoic formations 
of Australia, especially 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. S. Wilkinson, F.G.S., 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 Granite, &c., 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 I 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, I 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 Victoria," No. Ill, 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 cathedra had been described, figured, read before 
an eminent Society in Europe, and proclaimed by publication to 
the world !! (See Appendix XV!)

§ 4. Upper Palaeozoic.
Notwithstanding the opinion expressed respecting L. nothum,

I do not however affirm that Lepidodendroid pfants do not 
occur 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 Paheozoic. 
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’Cov, 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 Bouchel ltivcr which I sent to 
Professor Dana, and pronounced one to be Z. dicholomum 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, 
Glen William, Burragood, and the Kama, various well-known 
plants, such as Z. veltheimianum (Sternb.) ; Bernia radíala (A. 
Brongn.) ; Calamites various (Germar) ; Schizopteris (sp.). Ac., Ac.

Dr. Peistinantel (Palaeontologist to the Geological Survey of 
India) has also recognized in the strata from Smith’s Creek, 
Stroud, Bhacopteris (first found there by me in 1S50) ; 
Teniopteris, (near) Eckardi (Germar); Cyclostigma Kiltorka- 
rum; a Jdalceozoic Sphenophyllum, with Glossopteris, which also 
occurs in some of the other Lower strata, as at Muree, Ac.,

I privately learn that Dr. P. thinks the species of Khacopt^ris are 
very near to B. transitionis (Stur) and B. flab ell it era (Stur) [= 
Cydopteris vncequilatera (Gopp)] and near to Sphenopt. Romeri 
from Lothwaltersdorf in Silesia—Culm.

I have now sent additional specimens to Calcutta, and the 
question of Otopteris from Arowa will be settled which I have 
written with (?) as reported from Stroud, it being quite possible 
that Bhacopteris may occur in each locality. (See Appendix JT.)

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 
tossii plants belonged to the “ Lower group of the Oolite,” adds:—“This 
wou d not be the ca>e with those of Australia, if the observations made in 1847 
ny tne Kev. Mr. Clarke were confirmed, for be mentions in these den .sits the
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Having personally compared with specimens from Kiltorkan 
(in mv possession) the Si/ringodendron- dichoiomum (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 1 found it in company with the 
Lepidodendron nothum and some other casts of plants in the 
year .1852.

I 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 Strzelccki stated that he found in beds of sand­
stone P ecopter is odontopteroides underlying the Pack domus 
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 hid 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 Liver Coal formation, and of the lllawarra, of the age of 
which there is little doubt. I 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 st ike into beds 
charged with Lepidodendron, Knorria, ¡Sir/illaria, &c., and in some 
instance Lepidodendron occurs in the same blocks with ‘iOtoptcris 
ovata of M‘Cov, an example of which was shown in the Exhi­
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 
Palaeozoics 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. ] In reply to this, and to some very remarkable attempts by 
another critic to show that I had made out my Palseozoic species from frag­
ments cf Mesozoic plants (on which I do not choose to comment), I confine 
myself to one rurther extract from a paper written by me in 1860, and 
published in March, 1861:—“ I placed years ago in the Australian Museum 
at Sydney, specimens of these disputed plants, and in the present year I 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 the Coal­
bearing Berts of Australia: By Rev. W. B. Clarke, M.A., P.G-.S." ; Q.J.G.S. 
Ixvii., p. 355.3
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Nor can it be wondered at, that in so large a territory, and with 
such complicated and broken ieatures, 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 occurrence of Bornia radiata (see p. 30), which is one of 
the distinguishing fossils of Schimper’s “ Epoque Paleantliran­
tique" intermediate between the two (see Tome iii p. G20), 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 Palaeozoic series through the occurrence of genera of plants 
which have generally speaking a Mesozoic 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 myself 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 Oolitic, 
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 
growm 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, 
sue i plants as Pecopteris WiUiamsoni might be found in China, 
pr in i ustralia, as well as in Yorkshire, with or without any 
m erence as to oneness of epoch ; and very much discrimination
• J1 i-1 <iUr necessary to discover that the plants are
identical and have collateral evidence, derived from the corres- 
P n cnee of matrices, clays, sands, or shales in w'hich they are
Smo + the^ 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. AV e need only refer to the very interesting 
report of the meeting of Members of the Geological Society of 
Prance at Roanne in 1873,* to see how a plant, noticed above 
(JBornia radiata), occurs in the Coal-beds near Roanne, in a 
variety of deposits all apparently of one formation, which M. 
Douville shows to comprehend in itself two distinct and 
independent formations, exhibiting singular and extraordinary 
concordance and discordance, owing to certain physical derange­
ments which bring as it were the strata of Sarrebruek Coal-field 
and that of Saxony into Central Prance, 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 I noticed it; but I regret that I did not know'it, as I 
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 Vexistence de la Faune Primordiale 
dans la chaine Gantabrique, ' 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 Verneuil, 
whose descriptions of the fossils is given in the memoir. The 
whole of the rocks mentioned, which are succeeded by carbon­
iferous strata equally vertical, were considered at one time to be 
Devonian. On this most instructive example M. Barrande 
makes the following excellent remark, which will be sufficient
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 its 
results that it deserves to be cited in the number of those which

* “ Bulletin," 3e serie, tome 1, pp. 411-450.
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wove how the mutual aids ought to wait on each other of the 
two principal branches of Geology, that xs to say, stratigraphy 
and Paleontology. Their comparative application could only he 
despised bv 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,11 Des esprits si ¿traits ne setrouventpasparmi 
nous:' (“Bull. Soc. Ge'ol. de France;' 2e ser. xvn, p. o43.J

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 palaeontological point of view, without 
caring to ascertain how far the stratigraplncal evidence is at 
variance with their conclusions.

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 a more 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, Morris, 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 Appendix II.')

More recenllv Mr. Etheridge has described fifteen species of 
Lower Carboniferous fossils from Queensland, in relation to Mr. 
Daintrce’s paper on the geology of that Colony, of which ten 
were furnished by myself. None have yet been discovered in 
Victoria. In Tasmania, Mr. Gould figured some well-known 
forms 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 Paheozoic Marine fossils, as in Queensland and on the 
Hunter River.

Having visited the Tasmanian locality for the purpose of 
inspection, I can confirm all that has been stated respecting the 
occurrence of the Palaeozoic fossils, Orthonota, Spirifera, Eencs- 
tella, Pachydomus, Theca, &c., in association with and immedi­
ately above the Coal ; and lately I have been officially inlormed 
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, e.g., Spirifer lineatus, Sp., 
Tasmaniensis, Productus semireticulatus, P. punctatus, §c. 
(“Acad. 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),
I find Pecten, Spirifer, Trochus, arid magnificent specimens of 
Productus, and a variety of usually associated shells, and with 
them in the same brown ferruginous 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 occurrence 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., (f Notes on Geoloqi/ 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 Spiriier 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 conformable.” At the 
junction of the creek the argillaceous Marine beds are surmounted 
by 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 unmistakeablv 
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. Smytli, No. Ill,” 
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
zoic 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 hand holds abundant specimens of the 
Streptorhyncus crenistria so common throughout all the Lower 
Marine series.” (p. 288.)

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

In further confirmation of such evidence, I will now quote an 
extract from a letter by Mr. Daintrec, dated “Maryvale, North 
Kennedy (Queensland), January 22nd, 1870. On the MTCenzie 
Diver, near the junction of the Isaacs, the Coal Measures are 
highly inclined, G-lossopteris the common fossil; but running up 
Doper’s Creek they gradually become horizontal, and at the top 
of the Doper’s Creek watershed horizontal beds of sandstone and 
sandy limestone are the only rocks exposed in section full of 
Hunter Diver fossils, Producti, &c. * * * I could only be more 
assured than ever that the Glossopteris beds underlie these hori-

* zontal Productus beds, and a week spent in surveys would
altogether settle the matter. I see Hector gets Glossopteris 
associated with Mesozoic fauna in New Zealand ; I am satisfied 
we have it with Palceozoic Carboniferous fauna.”

Speaking of the valley of the Comet Creek, Leichhardt (“Over­
land Expedition,” pp. 104-5) says he met, on January 9-10, 1845, 
with sandstones in the deep gullies running to the creek and on 
slight elevations—“Sandstone crops out in the gullies of the valley 
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 ‘ MTvenzie,’ ” in honour 
of Evan M'Kenzie.

It is so far certain that the Newcastle beds underlie the Marine 
Carboniferous near the junction of the Comet and M‘Kenzie. 
Gregory found the remains of Leichhardt’s camp on 17th 
November, 1S56, but records no geological data at that spot 
(J.D.G.S., xxviii, p. 128). But W. Lockhart Morton (p Notes on 
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.Gf.S., xxiii, p. IL) : —

“ Bowen, February 10, 186(5.
“ In the Bowen River Coal-field, your statement as to the 

Paleozoic age of the Newcastle beds is, so far as I could judge,. 
entirely proven, since we have &c., similar to those in
Russell’s shaft and the railway section at Maitland overlying the 
Coal-seams, Glossopteris being the most abundant fossil fern.”

“ Brisbane, April 11, 1866.
“ I 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.e. overlying the Stony Creek 
Coal-seams.—W.B.C.], ‘the Productus bruchythcerus, fyc., fyc., 
fixing them. The Streptorhynchus is new, but of clearly carbon­
iferous type. I have no doubt of their being Upper Paleozoic.

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

As to Lepidodendron, I have no 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 1 
have asserted many times that such plauts occur 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 
I have therefore argued that there is “ 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 distinctly stated by one of them in a Parlia­
mentary document, from which extracts will be found further on. 
I refer now to the “ Progress Peport from the Select Committee 
on Coal Fields," Melbourne, ordered to be printed, 20th October, 
1857, and to the Evidence under questions Nos. 461, 471, 577, 
581, 582, 584, 586, 588 to 592. No one who peruses that 
evidence will deny that it was upon preconceived Paleonto­
logical determinations alone, without the condescension of a local 
research, that positive dogmatic dicta were declared as law with a. 
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 o I 
Mr. Daintree’s paper (op. cit.), argued that “ V ith regard to the 
supposed Grlossopteris and Tænioptens Epochs, which by some 
had been regarded the one as Palaeozoic and the other as 
Mesozoic, he was not convinced that they could be distinctly 
separated, but thought rather that they might belong to different 
portions of one great period. * * * He thought that
neither was of a date earlier than Permian.”

The conclusion I 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, ü, 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 Palæontological edifice.

In noticing my opinion expressed in 1861 (in a paper " On 
Decent 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. G-ould in which he 
(Mr. Gr.) 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 himself that the Coal underlies beds containing specimens 
of true Old Carboniferous fossils,” and adds “thatin Tasmania at 
least, the Coal most worked is unquestionably of Palæozoic age. 
(p. 23.) In this Mr. Selwyn (Q.J.Gr.S., xvi, p. 147) fully 
concurs.

Now, in the paper on which the above comments were 
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 Newcastle Coal, or to the Triassic 
as suggested for the Indian and Virginian Coal ; but I am not 
yet [¿. e., in 1861, «or am I now, 1878] convinced that our New 
South Wales Coal-seams are of Oolitic 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. S. Wales Coal is -not somewhere 
between the Trias and Palæozoic, or at the top of the latter, in an 
intermediate Palæozoic stage not known in Europe, it will require 
strong faith and stronger affirmation to cast it all 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 base is con­
cerned), or that it is “ not older than the Trias, nor younger than 
the Oolite,”—so that if the Trias wins, Oolite is no where! Q.E.l).

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 Oolitic 
genus, “ Escaetly as in the English, beds the Glossopteris is associ­
ated with Teeniopteris N 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 Taeni- 
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 Palaeozoic age or of Upper Carboniferous. Even 
if one Tgeniopteris should be found in the same beds with 
Glossopteris, that fact would not invalidate but would rather 
strengthen my argument. Since the former is Paleozoic, and the 
latter occurs in the Coal-seams below the beds which are filled 
with Lower Carboniferous Marine fossils, it is clear that those beds 
and the plant they hold must certainly be Palatozoic, 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 Palaeozoic 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“ Yeoman,” 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 critics in Victoria. 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 plants also 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 mine! of an honest controversialist that “ Glossopiens 
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 vet 
been found in connection with its Coal plants ; and in Africa the 
G-lossopteris 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? There it clearly does not 
govern, but must be subordinate to the Fauna. But it is not 
alone in that position: other plants also occur therein which have 
as much an Oolitic facies as itself. And yet it is undoubtedly

sopteris is confined to beds that are in association with Palieozoic 
fauna, and that the so called Tieniopteris is found to accompany 
a Mesozoic fauna; and I can aver, after thirty-nine years 
experience, that no 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 Brownianadoes exist in New South Wales and in 
Queensland in Coal Measures that interpolate strata full of 
1 alaeozoic 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 Victoria, where the Paleo­
zoic and other Marine beds are at nresent missin.r
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Nor docs 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, hut beds with them lie further to 
the east—in which Phyllotheca has occurred at Harpur’s Hill, and 
Glossopteris in the same way at Muree near Haymond Terrace.

There is another item to be taken into account—the occurrence 
of fishes—one in the Newcastle seams, described 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. Some specimens exhibit the head, others the tail or 
hinder portion of the body, and one jaw has been found with 
teeth which are not shown in the other fishes. One has within a 
few weeks (January, 1878) been found in shale at Balmain, near 
Sydney, which is shaped like Belonostomus ; but the scales are 
not shown and the caudal fin is too indistinct to be traced, the 
vertebral column and some of the ribs are better defined, but it 
is out of shape, and can be merely guessed at. Only half of 
the body was found in digging a well, and the remainder was 
searched for, at the desire of Mr. Wilkinson, E.G.S., and myself, 
and has been with difficulty discovered.

Of these fishes, Palieoniscus was recognized by Sir P. Egerton, 
from Parramatta and the Gibraltar Tunnel, between Nattai and 
Bowral, and one species assigned by that learned Icthyologist is 
P.antipodeus. He considers the fishes to be Permian (Q.J.G.S., 
xx). Professor M‘Coy also has admitted that they have “a 
general aspect of Triassic or Permian fishes.” (f Official Record, 
1866-7, Melbourne Fxhib.,p. 169.”)

Some recent writers have called in question the claims of 
Palaeoniscus to any Carboniferous rank. In a learned paper by 
Traquair—(Q.J.G.S, xxxiii, pp. 518-578. “ On the Agassizian
genera Amblypterus, Paleeoniscus, Gyrolepis, and Pygopterus. By 
Ramsay IP. Traquair, M.D., F.R.S.F., F.G.S., Keeper of the 
Natural-History Collection in the Edinburgh Museum of Science 
and Art.” Pead May, 1877)—the author, after great detail and 
illustration, comes to the conclusion that the fishes named are 
not Carboniferous but Permian.

This determination does not interfere with the view I have 
maintained of the Paheozoic age of some at least of our Aus­
tralian Coal Measures, which is half supported by M'Coy, wholly 
by Egerton, and again confirmed by Dana. Mr. W. J. Barkas, 
L.R.C.P.L. and M.R.C.S.E., in a paper read before the Royal 
Society of New South Wales, 3 Dec., 1877—(“ On a Rental 
peculiarity of the Bepidosteidce”)—devoted himself to a considera­
tion of the doubtful character, as he considers it, of the fishes, 
by Sir P. Egerton, viz., Palaeoniscus, Urosthenes, and Myriolepis.
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Mr. Barkas says there is no description ol I rosthenes. 11ns 
is, however, given by Prof. J. D. Dana, in the ‘ Geology oftlu 
IT S. Exploring Expedition 1838-1842, ««*r gf Command 
Captain Wilkes, V’.S.EE (New York), p 681. Hwchiel ground 
of inquiry is respecting the teeth of these fishes as he considers 
the Lepidosteidae are distinguished by the teeth being ‘-tipped; 
and, unfortunately, as in many instances m Europe, the Aew 
South Wales fishes alluded to show no teeth whatever. But, as 
stated in the last edition of this memoir, p. 39, “the last speennen 
of fish from the Paheoniscus 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 so completely 
“tipped” in the way mentioned, that I considered it to be a 
Sawrichthys (see Agassiz, “Poissons Fossiles,” vol. ii, tab. 55a.). 
and named it as such, under correction, to Sir Philip.

The objection of Mr. Barkas may therefore be considered as 
answered’; although the fish to which the jaw belonged is not 
precisely known, Mr. B. says, “from the writings of Professors 
Owen and Agassiz, I learn that Sauricthys is also tipped with 
enamel,” (op. cit., p. 205). As he admits, moreover, that of the 
eighteen genera Lepidostean which he cites, ten are “tipped," it 
is probable that the Ganoid fishes discovered by me, were also 
“tipped,” ihough no teeth have been found. I was not present 
at the reading of the paper by Mr. Barkas, and did not read it 
in print till 9th February, 1878, or I would have replied at the 
time.

The peculiarity of the teeth in Permian Ganoids was long ago 
pointed out by Dr. King (See “Monograph of the Permian Fossils 

Soc., 1850, p. 228, under Platysomusof EnglandPaleeont. 
macrurus, p. xxvi, 1.)

Then, as to the “ vulgar erroi 
are confined to Palaeozoic beds

that heterocercal ganoid fishes 
. which any one acquainted with 

ordinary treatises on the subject may be supposed to understand 
is an error, though scarcely “vulgar" in the ordinary sense 
of that often offensively used term,—surely it may be permitted 
to conclude from the fact that among all the fishes discovered in 
our Coal-beds, and m the beds above the Coal, not a single homo- 
cereal tail has been found, the probability is, as Sir P Egerton 
has surmised after examination of those submitted to him, that 
thej^ are Palceozoic, especially as the admission is made that

kno™ in Palaeozoic rocks.” ( Fepoit on Coal Fields. Victoria, 1872 n. (5 )
The fact that the Coal-beds overlie or interpolate the Marine 

beds in what is called “ conformable order.” om-ht to be con-
TxiilderS010-7 C°n*lusion^at no break su^-h as ought to 
exist under other circumstances does exist, because whether the
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Coal Measures are horizontal or inclined they merely follow the 
same condition in the Upper or Lower Marine hods 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 /he 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 
Oolitic determination to the exclusion of Cflossopteris and its 
usual associates.

Respecting Palaeoniscus, one of the New South Wales fishes, a 
passage translated 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,—“I know 
ten species of this genus, which appear to be limited to Coal 
Measures and the Zechstein. It might not, however, he impossible 
to discover traces in the Gres bigarre* the Muschelkalk, and the 
Keuper ” (¿.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 have 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 geueral and constant a fact.” (fliecherches surles 
Poissons Fossiles,” tom. 1, p. 43.) To this may be added, that the 
generality of the fishes in N. S. 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 ol Tyrone : (PortlocJc-. ‘'Geology of Londonderry, Tyrone, and Fer­
managh, p. 468.”) Respecting this fish, Dr. Traquair says (Q.J.GS. xxxiii, 
p. 565, op. cit.)—“This little species from the Triassic red sandstone of 
Rhone Ilill, county of Tyrone, was originally named by Agassiz, but was not 
described by him. Sir C. Lyell, however, in referring to it in connection with 
certain American Triassic forms, says, concerning it,—‘The Irish Palæoniscus 
catopterus of Roan or Rhone Hill, referred by Col. Portloek to the Trias, is 
ajtrue Palæoniscus, and not allied generically cither to the Lseliypterus of 
Bgerton, or the Catopterus of Redfield (Q.J.G.S., iii, p. 278) ; and in Sir 
P. Grey-Egerton’s brief description of the species (Q.J.G.S., vi., p. 4) occurs 
the following passage,—‘ The dorsal fin is placed much nearer the tail than 
in any other species ; in this respect, but in no other, P. catopterus resembles 
the genus Catopterus of Mr. Redfield. The tail is decidedly lieterocerque’.”
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so distinctly 

as 
to

though in some instances the caudal fin is not 
pronounced as in others, which may therefore be classed 
“semi-heterocerque.” But Palaomscus well developed as 
the tail was found in shales and sandstone 1,000 feet geologi­
cally above the worked Coal-seams.

The existence of Palicozoic strata of Carboniferous age m 
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 \ ictoria 
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 Eeporters on the 
Western Port Coal-fields notify carefully, that “it should be 
distinctly understood that our opinion respecting the age of the 
New South Wales Coal Measures is based entirety on the collection 
of rocks, fossils, and Coals 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 
Palaeontology.

On the above I would observe that, as I had seen the collec­
tion referred to before it was despatched, 1 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 Eeport, most important portions of the beds are omitted. 
I would, therefore, attribute the “ opinion of the Board res­
pecting the age of the New South Wales Coal,” so autlioritatively 
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 malms against them is 
-S3 for!g.onc1 conclusion is offered as if it were final
witnesses ofUfl?mSnt4-1S de11.\v®fed ex cathedrd, whilst numerous 
witnesses of the first credibility are altogether ignored This 
may be prudent and nmenious lint if • Fc F ‘ ,honest vef ie K i *JoLniqus, nut it is not scientific, nor is it honest, yet it helps to bring out the magnificent declaration:
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li We confine ourselves to the statement that we have not before 
ns a particle of evidence indicating that the Coal-seams now being 
worked in New South Wales are of Palæozoic age.” A great com­
pliment this to persons who have laboured for years to establish 
truth ; but they may console themselves with the reflection, that 
“ Préjuger est mal juger.'' Amidst this lamentable ingenuity to 
“ tell the truth without telling the ichole truth and nothing but 
the truth,” and in the arraying of evidence from beyond Austra­
lia instead of collecting the whole evidence furnished from itself, 
there is one grateful exception which, though not entirely satis­
factory, is much more so than some previous proceedings were. 
It would have been better to have acknowledged that old 
opinions had been re-called.

In the notes on Mr. Keene’s specimens, 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 fas the Chairman of a Mining Commission) on 
the Character and Extent of Coal in Victoria, and he asserted over 
and over again that no Palaeozoic coal existed in Australia. The 
following answers speak to that point :—

“722. (Answer). The members of the Mining Commission have an impres­
sion that, as the Coal deposits to be expected there [Cape Paterson] geologi­
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 he of commercial value-, and as scientific 
men they would not on their own responsibility, recommend the expenditure 
of public money there.

727. (Q.) Considering 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 further 
prosecution of any surveys in that locality ? (A.) That is my opinion.

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 Palæozoic age] ,do not exist in this country 
[i.e. in Australia]. That is a point which I wish clearly to show, and I think it 
is one which has never been clearly shown to this Committee before.

758. I know you are not to expect the old Palæozoic Coal-fields in this part 
of the world.

759. (Q.) Do you contend that the Mesozoic Coal-fields are not suitable for
the different purposes of commerce ? (A.) They are not so suitable as the
Palæozoic, they are not so extensive, the beds are not so thick or workable, 
nor 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 in a 
commercial point of view, they merely choose to say, that as men of science,
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no recommendation would emanate from (hem to undertake exlen-ive work' 
there, because the utmost you could expect would be such a Coal-bid as yi.r 
have at Sydney. Once more ; ’¡69 (By Captain Clarke.) ((,*-) The Virginimi 
Coal-fields of the character you describe us being similar (o those here, are 
worked at 775 feet depth ? (A.) Yes - but the beds there an1 not to be com­
pared to the Palaeozoic Coal beds.”

The witness here expressed an undoubted fact, but seems to 
have forgotten entirely in November, 1857 the evidence lie had 
given before the same Committee on 18th August of same year. 
Void ! By the Chairman :

474. (Question). The Committee desire that no time may be lost, anil also 
to know what aid the Mining Commission can afford them in the prosecution 
of their inquiries—Are you prepared to offei- any facilities for that purpose ? 
(A.) I have obtained some specimens from surveyors from the Avon Ranges, 
in the Gippsland district, which is the evidence that the Pnla-ozoic Coal 
of Europe exists in the Colony. One is a large specimen of Lepidodcndron. 
indicative of this ancient Coal, so that my own opinion is that the principal 
Coal-deposit to be expected in the Colony would probablv extend Iron, the 
Cape Paterson beds northwards through the Gippsland countrv. and pro­
bably form a union with the Sydney deposits. The Hunter and Ha*kesbun 
deposits of Coal are the finest specimens I have seen of that period. There h 
reason to expect that deposits of both those geological ages 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 1S57 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 
sk.lled surveyors m Victoria, nor the excursive labour of the ex­
perienced Examiner of Coal-fields from New South Wales has 
yet realised e.ther anticipation in that Colony* The latcsl report
ordered Sd upon Coal-fields” wa^
printed.’ NowjinSwmddeiSe of Vi<'to'ia t0-b"
recorded:— ° 10 "ltnesses we find the following

letter (handing the following paper to tlm xS?.°d CTa0U°h J° read that 
Professor M‘Coy’s letter of the Son, « r i "llness) ? ‘‘Extracts from Chief Secretary: * * # ¡? em?Cr’ 1857‘ to Honorable the
of the Mining Commissioners relative to tim eP’“”1?,bere <>>° opinion 
is, that the richest deposits to be expected ^n t ® of.t17als for Coa1’ whicb 
would resemble those of Svdnev and - • ac<;ess,blc parts of Victoria
while the latter are situated most. advantnTn'a’l1 tllis diffcrenee> tJiat 
water carriage aud cheap labour, the 'local iHe«C-°USlT - f?r the eniployment of 
expected to exist in Victoria are so disnd™ V* W 'lcl? such dcPosits may be 
respects, that even if similar rich Coal h,/van,age°usly placed in both these 
would not be likely to reeX;™t2r;,‘e fi be Covered, the public 
cheaply brought, from the neichbofn-incr ^i supply could be more
is stated I here, except that if'numerous tliickX«' (1 concur ’»

7^erProired to ^ist, they must bi -t T ?S *>f larSe ext™t and good 
577 (Q.) That professes io bda extSetf ? advantage.

Commission ? (A.) Ves. extraet Hom the report from the Mining
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I. have seen respecting Kileunda and Cape Paterson" is from 
Mr. Cowan, Mining Surveyor, dated 2nd August, 1S75, who, 
after considerable examination and eollectipn 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. HP' 1S76, p. 279.)

But the money spent, and the labour bestowed on investi­
gations and search for Coal in Victoria has been enormous, and 
if 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 well as what the Southern scientists are 
pleased to call “ Carbonaceous” strata, are equally unpromising, 
and Mr. Howitt shows the reason—because they have been 
greatly denuded.

578. (Q.) You are a member of the Mining Commission ? (A.) Iam.
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, end 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.

5S1. (Q.) Bylir. 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 ? (A.) Not formally.

582. (Q.) That is, the document is not sent to them ? (A.) I have seen
the document ; in fa-t I wrote the report myself with Professor M'Coy, he 
dictating and 1 making suggestions, and then it was subsequently copied by 
a clerk, I 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.

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

58G. (Q.) By the Chairman.—I wish to ascertain precisely as to the 
constitution of the Mining Commission, you say itconsistsof three gentlemen, 
namely, yourself, Professor M'Coy, and Mr. Pan ton ? (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.) Is it usual to hold meetings of the Commission ? (A.) Not formal 

or regu’ar meeting* of which minutes are 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 he Palaeozoic, and in direct contradiction to the opinion 
of the Palaeontologist of Victoria, as stall'd in the reply, No. 759, 
(quoted in p. 43), that Mesozoic Coal is not be compared with 
Palaeozoic, treating somewhat neglectfully the value assigned to 
the Cape Paterson Coal by the Board.

In the Report on the Coal-fields of Western Port. 1S72, there 
are quotations from a letter of Dr. Newberry to ProfessorR. 
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. NV., Washington, 1SG7, 
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 1 did in 
the last Edition in which I quoted from the report of the Vic­
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.

471. (Q.) The Commit.!™ t™„i,i i.. ->
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Several species of plants are described by Hr. 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 Mesozoic, 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 
Triassic beds, the exception being one Podozamites, which 
“ resembles"1 a European Jurassic plant, the other apparently being 
“ identical with an American Triassic species.” There is also 
a Pecopteris bavin." a remarkable likeness to P. Wliitbyensis, 
(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 
Mr. 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 Europe, 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 Hr. 
Newberry’s letter.

“We have of course no right to assume from the- interesting 
facts your explorations have brought to light, that no Carbon­
iferous 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 each 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 
quite overshadow the Carboniferous Coals of Europe and the 
Mississippi 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 European and American geology,««'/ 
the entire absence of the species of Phgllotheca, Glossopteris, ¿fc.. 
which have made the Indian and Australian Goal-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, Pterozamifes, §c., have a very familiar 
look, and their resemblance to well-known forms gives fresh 
evidence of the monotony of the vegetation of the G-lobc previous 
to the introduction of the angiospennous forests of the Cretaceous 
epoch.”

I 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 (/. 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 Orthoceratitcs. This is important evidence in Chine 
where art is based on the remarkable or rather strange in nature.

* '' ith 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 tlieir names to be Tertiary brown Coals.” 
.,£^ow,’ reconcdmg the quotations, if we can, from Professor 
M Coy s evidence as to the value of Paleozoic Coal, and the 
inferences of the • TZcporZ of the Victorian Coal Board" from the 
! t , r' Ne?yberry ‘™d extract from Mr. Pumpelly. what

Tn t? w,th,an°ther Passage in p. 9 of that Report?
Wilei bedsRZno°S mlVing a?’anSed the order of our New South 
Xa savs^Mf co?sc,eutl°usly enough) after his own
of Goaf as thick and 'aZ perXtent’ as tl not likelJ that seams

pL™^ll^XS in a^v 
pare or iictona. It is to be reo-retto/l +i,ni- i • , :nation was not made of the Northern ConS,q %eol?-ica examl; 
smamm-s? fo^SiT XoTof eV

with fair cWces of sucSi"™”61 ““ PUrS“
Thus speaks out the modern c, . ss; , ,

all, of the expectation of the <« i-- 11 wkat becomes, after
Victoria, and what must Mr jJVC’Pated Mesozoic Coal-beds of 
spoken of, think of the wav in .who was one of the staff

way m which his success in earrving out
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the investigation recommended at Stony Creek is rewarded, when 
that very important work is totally ignored by the Palaeontologist 
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 “Palaeozoic” Coal does exist 
in New South Wales ? *

* In 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:—

“ Prom Newcastle to Stony Creek is but a short trip, and as these are 
sections on which Mr. Clarke bases his evidence of the Paheozoic 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 I saw there
I will state in as few words as possible. I saw three shafts on Mr. Russell’s 
estate—ladder shaft, working shaft, and 200 feet shaft.”

Ife 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 Palaeozoic age of the Coal, Spirifers, Fenestella, &c., being found 
in abundance, and Glossopteris 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 * 1 working ’ and ‘ 200 feet shaft,’ and that 
possibly to this fault the reversion of beds might be due, but the Paheozoic 
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 Coal-seams to the Northern Rail­
way, unfortunately at a point where 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 have an 
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 37 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-seams with Glossopteris occur.

“ Fossils from each of the cuttings on the Railway and from Russell’s shafts 
were procured, that Paheontologists may satisfy themselves of their European 
parallel.

“ If it be admitted that the fauna found in the upper strata of these shafts 
is Palffiozoie, then these Coal-seams at least are Palaeozoic, and Glossopteris 
has a much lower range than has hitherto been assigned to it, except by Mr. 
Clarke.

“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 
flora typical of the Mesozoic period has, I believe, yet been found in the said 
No. 3.'

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

“ First.—‘ 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 comiction 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 far enough; though 
after what 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 “ k." to (referring to his re-arrangement of Mr.
Keene s specimens) are clearly the Manne Palaeozoic Carboniferous 
rocks, and the Coal found with them resembles the Coal of the 
Southern Coal-fields oj 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 Phvllo- 
theca alternate with the marine Palaeozoic shell-beds.” Now’had

Second.—> Hawkesbury’ beds, with insignificent Coal-seams; no Gloss- 
opiens. To tins series Mr. Clarke refers the Grampian sandstones of 
Victoria, though Mr. Selwyn places them with No. 4. (Bv Grampian

« ™,nc stones 1 mean the beds constituting the Sierra.)
±hird.—‘ (?ari,oniferous’ beds, containing the workable Coal-seams, with 
Glossopteris, by far the most abundant fossil. In the lower portions of 
this series four (? five) known Coal-seams are interpolated with strata 
containing a fauna similar in character to that found in the Carbon­
iferous limestone of Europe.
as°yet'knoivii?^doden<^ron’ beds, not associated with Coal-seams, as far

“ T™1-"“’ »V experience, a field geelogi.ti 
search 'of workable p it 1S ° Prac* *;ical value to us in Victoria in tin
opteris beds It no nt‘^T’&C” .......  in the boPe <’f «”*”8 the Gloss-
bearing beds, which wc Y” 45‘J1!™bly towards the Tæniopteris and Zamites 
" hich as yet’have yielded nothin« hetf° d°? ”S °U'' ^’«'-producers, but

“ Four thousand^ « "r ^g better than the CaPa Paterson seams.
the Bellerine District, and’hare yielded nothing ai'™ ^T1 'ï l”"8

* * » 4i jniucu not hing approaching a workable seam.

search for Clarke’s NoV Carboniferni^h^ beld Seolo6ist in Victoria, in hi? 
of New South Wales) are these -Jh, Y mb(?ds (containîng <be workable seam? 
itérons series ; that the lowest beds ôo.Y æ7 VCly low do"n in tIie Carbon‘ 
Carboniferous of Europe ■ 1 hat 1 <a.ni ,a biuna nearly allied to the Lower 
seams, and is the most com,non « i1?1"’’8 is associated with all the Coal- 
This peculiar fauna or flora has not À-of-S uiraet eristic fossil of t he said No. 3.(From “ Yeoman andA^ral^n^r^^F^ in Victoria.” 
published at Melbourne.) ^climatiser, August 29, 1863, No. 100,

It will be unnecessary to point out
Damtrce’s “Notes” cited ahovo i ‘ an7 unprejudiced reader how Mr.
- Eepontei, ou Coal-fields, WeX ’i Poi-t’” V^7 “l,st barc bc™ thl>
"ith then- lamentation in the vmv is*o ’\carl.T ,llnc years before, contrast 

mZon«« surveyors of the positionof 1 h<> FtY tb® ? non-c<>mparison ” by
«11 the exactness practicable.” ° ^oaPbcds in the two Colonies, “with
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a visit been paid by him to tlie localities of Hix’s Creek, 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 Hix’s Creek and Anvil Creek without any 
examination of ihe section of the intermediate localities, 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. S. Wilkinson, 
E.G.S., another first-class member of the same staff of excellent 
geologists on the late Victorian Survey, has succeeded to the 
office of Geological Surveyor in New South Wales. It may be 
sufficient to quote ouc sentence on his authority : “ The collec­
tion of fossils from near West Maitland, Greta, and Anvil Creek 
includes Spirifer, Conularia, Inoceramus, Productus, I’enestella, 
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” (f Mineral Exhibits," 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 the “ 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 mv 
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. Pumpellv 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 aye as the Victorian, New South Wales, Tasmanian, and Xeic
Zealand beds” p. 8, and Professor Newberry is quoted as identify­
ing these fossils as those characteristic of Triassic 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. Puinpelly arrived, in respect 
to the great extent occupied by Coal-bearing strata in China was 
modified in some measure by the somewhat -unsatisfactory conclu­
sion drawn by him, from the determinations by Dr. Newberry of a 
few vegetable remains, that all the Chinese Measures are of the
same age as the Triassic formation of Europe,” (p. 311). The 
Coal of China, however, found a highly qualified expositor in 
Baron Von Richthofen himself, who from 18GS to 1872, made 
journeys nearly all oyer China, and found Coal-fields of enormous 
extent m many districts, nearly every one of which he personally 
visited, as he tells us in various publications.
n .men^ons one seam of Silurian age ; several others in 
Devonian strata ; but he adds “ the great bulk of the most wideh, 
' is ti utec and most. valuable Coal-beds are proved bn numerous and 
eery characteristic 21amne fossils to belong to the true Carboniferous. 
After the close of that epoch the deposition continued without 
’uter™pbon through the Permian, till probably towards the close 
of the Triassic epoch.” J

W°rdsi aud he Justifies his determination of 
•iccuvicv 1-ho" °rii"n£ us, that “he first determined with sonic 
Xeat numbp/n? °§1C1 fl T °Uhe Sedimentary formations by a 
Riis acc u t nf b IJiollfic/°/s^erouS localities.” Nowhere in 
So thaï°f Oolitic or Jurassic Coal.

ashave already seen and
concisely ^meeT the facts fhe™had V6 í ■Rj,oh.thofyn’S dÍ8C0Yerie® 
Liae-tuig and Evinces of
temente quasi paralleli fra di hni P?esti strati sono apparen- 
cangiamento di inclinazione indicate0T
daunhvello geológico ad un alt™ % lI1#raduale passaggio 
Jmportantissime a studiarsi Sarebbero Queste localita
nitiera serie Paleozoica dal cbe se?lbra che vi esista la 
siffatta serie é fortementedi^tn ii1'1!0 al .Carbonifero. Tutta 
mente da graniti e da porfidi^L^as^0016 ° SegUata'
eruz.om si verificherebbe nei dintorniM^pTchino "
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“La formazlone Carbonifera di Peehiuo ha uno sviluppo stra- 

ordinario.” [“ 11. Comit. Geolog. cl'Italia, Bulletino 9-10, 1871, 
p. 234.”] “ Presso il Iago Poyaug ¡1 deposito seistoso, ora
accennato, è ricoperto da regolarissimi strati Carboniferi, fra i 
quali sono intercalati alcuni straticelli calcarci ricehissimi di 
brachiopodi in perfetto stato di conservazione. Questa fauna 
differisce esseuzialmente da quella die vedesi associata al carbon 
fossile nelle proviucie nordiche della China : il genere Productus 
vi è prevalente per numéro, ma il caratteristico P. semireticulatus vi 
è scarso e rappresentato solo da piccoli individui Rarissimi sono 
gli esemplari di Spirifer, mentrc vi abbondano ; crinoidi, i coralli, 
gli spongiarii ed i generi Ortlioceras e Porcellia : sonvi pure rappre- 
sentati i generi Cyrtia, Orthis, Siphonotreta, &c.” [id., p. 236.]

Mr. T. ÀY . Kingsmill confirms these statements in his account 
of the G-eology 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 writ ten to M. Dauhrée by M. 
l’Abbé Armand David states, that in the district of Mien-shien 
Coal-beds exist in association with Marine Palaeozoic fossils and 
so-called Secondary plants which the author describes as inter­
polating each other—“ Ce que je ne puis m’expliquer c’est 
l’existence de ces calcaires durs cristallins au-dessus de la houille 
et au-dessous, avec des apparences physiques, identiques, quoiqu’ils 
soient séparés par 100 ou 200 mètres de marnes.” (fBull. de la 
Soc. Géol. de France," 3 sér., t. ii., 1874, No. 5, p. 406.

He also states that on the mountain of Lèan-chan, near 
Han-tehong-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 clays, contains vegetable and shelly fossils.

Ad. Brongniart describes in the same number of the “Bulletin" 
the plant remains to be Pecopteris Whitbyensis ; two Sphenop/eris

* (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 tlie 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 Subcarboniferous 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.S., xxv, pp. 119-138, 1866.)
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of imperfect character; resemblances to Zamia ditdans and to Li/co- 
podites Williamsoni; a probable Palissya and Baycra dichotoma 
—the whole very near if not identical with those of the-the whole 
Whitby beds.

very near 11 jiol lueiiticai wnn inose or tne 
wmcoy ocas. These come from Tin-Kiako, South Shen-shi. On 

the other band M. Paul Fischer describes M'. David’s Marine 
specimens from Lean-Chau as consisting:—Firstly, of Crinoidal 
remains Polyps and Bryozoa and Bracbipods, as Orthix, I’tylo- 
dictya, Discopora, Heteropora. These lie considers Wenluck. 
Secondly, there is also a reddish or whitish sandstone with 
beautiful fossils such as Product ux ; Spirifer; Ettomphalus; 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 occur together in 
the same locality.”

M. Bayan also describes elsewhere in China, in Yang-Tsee- 
vvtlll?u s°lnc driited fossils of true Carboniferous species. 
Wnether the plant-remains do or do not belong to the same beds 
with the Caroomferous Marine fossils as M. David says, or are 
p.,i°’e 1-er yOilI,5er; at an.y rate the Carboniferous fossils are 
in*ieo0Z.°iL’»-ailt i . rther researches may demonstrate a more inti- 
pabeontohnrv ' ‘'J\Tthan n°5'' appears with the stratification and 
tions of AU —. Wales. But if there are indica- 
bv Dr Xewl°ZO1CAtoi’mations 111 some parts of China (as shown

Paleozoic Carboniferous0 MrMp Uren ‘?‘e not • Me,s°zoic but 
older Coil nvo.. m • • 4 • . Pumpelly.s view is that all the
rocks than Devoni'in*1 naS8ie resting on no other Sedimentarv
refers I have?ar r a n l i •Th+?Se+i<is18lls o£ the latter epoch to which he 
known to me to oerm V below, marking those which are

ihere £ Vn Ktin? S?«th AYales and Tasmania,
p. IS) which mav t S pa8saS? 1,1 ‘’&W (4th Edn., '.867, 
therein.—“ It is* ilso ci't°^er { Clted' Sit’ Mlll'chison says 
are composed to a <rreat extent^r tT lnou1n tain-chains of China. 
Skatschkof, Direeto? of the K ? oV“ °'der rocka ; for U C' 
preparing an account of tl.o ,• i Ob^r'atory at Pekin, when 
by his countryman Kovanko) ncai'tlm fed " <',artia|ly ^scribed 
Jermyn-street Museum certain Ul- r7’ recog"lzed, in the
eeratites, Devonian Spirifers an/r^n11 .^Ptoi’tes and Ortho­
being forms which he had «¡oXm • \aiboiiiferous Producti, as all 
metropolis.” He then mentfi 3llJhe rocks around the Chinese 
W. Lockhart {see“ Address in X<?8SL,S Siven to him by Mr.
from the province of Szechuan an7? 'n ' J' r l858, p’ ?06) “some 
those brought by Monsr Ttior jd °thers from Kwangsi,” and 
Devonian. TlnSe are enn “^„ "a .desTb<=d De Konifek aa 
others of which at present I T t JG table‘ But there are 
have I now Bichthoffen’s lMt woriTat h^nd" * deseriPti°n>
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Virginia.—“The Coal Measures of Richmond,” says theWestem 
Port Coal Board, “ are stated by Sir C. Dyell to belong to the lower 
part of the Jurassic Group.” Well ! he did once say so, but lie 
found that lie was wrong, and so he placed them finally in the 
Trias ; Professor Heer considering that the plants have “ the 
nearest affinity to the European Iieuper.” (^Student's Elements 
of Qeol.f 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 arc unjust to it by their indecision.

Africa. In Africa, the association of the genera Glossopteris, 
Phyllotheca, and Dictyopteris, “ affords some evidence of Mesozoic 
affinities says Mr. Tate, who, nevertheless, shows that the shales 
m which they occur are not Jurassic but Triassic (Q.J.G.S. 
xxxin, p.142.) Paheoniscus and some of the reptiles and an 
encmirtal stem might refer these Karoo beds to a lower position

'ni i 7' -5^« a¿nits tlie analogy is with the Kcupcr (p. 169).
+ 16 i S.Macleay, Estp, E.R.S., alwaysexpressedhis belie.’

that certain, beds near Sydney belonged to some part of tin 
{ C?í i eC' i li; ls curious to observe, how many persois 

tho rJ'rr" iWhat ihey are taIkinS about,” some from ‘above is 
Unn2 Corl118’-r ST° f?m below as the Permianites aul 
Etoív fParboniferites’ ka/e found their battle-field on the tej-
has beeí °llce,1 as the “New Red,” but wliidi
has been cut up and re-distributed since the early days rf 
tests8 TheCadXeC?lltlUgia+fíCr Í6 fashiou in political* cor-
X-h„^:r i
-e «il "ÍhT oí

much, however, for the'iove ff bh^Va-td'84^6“' 14 “ ""A 
bute to the history of it that in tl 1 d,SCUs.sl1on’ as to contri-
recent light has Sen thrown on the > UT “otwiths‘™d>?g 
whose ability and knowledge are dZ;ll£T°-botaily of India by one 
that the letter of my friend Dr OMb«V1D? ?™'ersal respect. Edition) will find a place m this’ 29)ubbshed the last 
what was believed in India bv +1 Coatains a concise view ot
opportunities up to 2nd April, 1874 "Tnd if tA'' "e11 “U- 4',eÍr 
ot its conclusions we shall hav , ’ * there 1S error m any
comparing the antidote with the °PPortunity further on of 
strike out unceremoniously from the«« an¿ 1 Jvould hesitate to 
of patient and conscientious lit S Pages the results of years mark" upon Indian geoíoA whwf A wh° has ““ his
ingratitude and deliberate^instiL i?Ot be erased without deep 
ment with certain revelations Iff i • ?omPa’’ison of this docu-

eiations to be mentioned in the next section
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(on the Mesozoic or Secondary formations), the new discoveries 
will he 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, I 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 :—

“We have seen,” he says, “no reason whatever to alter our views with 
cference to the age of our Indian Coal-rocks. The plant evidence is tolerably 

conclusive with us. Oar Upper beds, which contain thin patches and threads 
of Coal (and which we call Rajjiaiiae formation), we have established, by a 
careful research in Cuteli, to be Upper Oolite. These are characterized by an 
abundance of Cycadea and Tseniopteris, but not a single Glossopteris has 
been found. Then we have the group we call the Panchet System, with no 
Cycads. Schizoneura (a plant first described from the Vosges), &c., and 
with them Labyrinthodont and Dicynodont reptiles. No Glossopteris here 
either.

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

“At the base we have a small thickness (relatively) of the TAECHEEE 
System, in which Cyelopteris shows, but no Glossopteris.

__ “ Unfortunately we have as yet no animal remains from our Coal-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 India represents the latest portion of the Carboniferous 
of Europe, and the gap between this and the Permian ; or, I woidd say, in a 
broader sense, the latest part of the Palceozoic time.

“ I read Daintree’s paper with much interest, and think he has 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 can be no agreement of opinion.

“ The Glossopteris of Australia and India are identical. We have every 
variety, as described from your beds, and no one could hesitate to admit that 
he beds are similar also. All these Glossopteris beds must be admitted to be 

of similar relative age in botli countries. It proves nothing 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 Cycads, Tamioptcris,

Pecopteris, &c., &c., truly Oolitic with their threads of Coal.
(2.) Next, separated by considerable time beds with Schizoneura, Pecop­

teris (no Tseniopteris, no Glossopteris), Labyrinthodont, and Dicy­
nodont reptiles, the analogies of which are Permian or certainly 
Lower Triassic (no Coal).

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

“ There are thus three distinct flora with no species common to each. You 
ean draw your own conclusions.—T.O.”
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In the above remarks of my distinguished friend are some 

hints that will not fail to be of use in relation to New South 
AVales, 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, vet assuredly 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 l)r. Oldham, and as I have all along stated, must be 
Palaeozoic, either on a parallel with some part of the Upper 
Palaeozoics of Europe or occupying a series of beds not repre­
sented there. 1

For the present I content myself with observing that Dr.
Ottokar Feistmantel, Palæontologist to the Geological Survey of
India, reports the finding of Glossopteris since 187G in the
Kajmahal beds, and that instead of thé same species of Glossop- 
teris occurring generally in New South Wales and India, in the 

amuda beds which are held to be conformable with those of 
this Colony, he thinks “with great difficulty we may be able to
St. co“nion species” (“J2ecor^, Geol. Sur. No. 4,”
, ’ . It seems,” he adds, “that the existence of a
connection with the Australian is very weak.” *
occnt botf>m’%ntfk ^°zV” me that Glossopteris
snccie« h-T tlie ^anchet and Talchir systems, so that its 
species must have a very wide range,” goiim up from the 
WWore^n Asm“ Cutch Middl° Jurassic. Dr. Oldham

as much' (8ec P- 310
rocks of ahn1or»al"bedr 7® n° G1<®«,pteriS> they will go with 
locks Ota more recent date, and there can be no obieetion to 
class them m the age of the Secondary fossils with which tliev 
are associated. Professor i • ™ “
mere fragments of leaves'or other most'imne ^!lt °"

? "A ic-Aur!fi,w,

* I cannot lieln alhidin« ,i • , -____________Barkly K.-J.B. (' Trans. Roy. Soe.^t t0 Æ
to .i criticism on the part of mv on,-. 1 , Die publication of wlncli led
" suaviter in modo,” thou-di in'cn,,fva°r • ’ w nch was not tempered by the -h-chisrccnUcd to my &itX5^ was conspicuous ; and
woztld not be surprised when the whole ï'?istmantel’s words above,—“I 
shdll be made known, if y,' deposit of our Carboniferous series
some persons speak as to the correllfi^'^eF to tile confidence with which ieds-’ elation of the .lustralian and Indian Coal-
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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 it) 
that G-lossopteris is an Oolitic plant, and if it be admitted that a 
fauna has more weight than a flora, and that it is 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 Palaeozoic 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 Palaeontologists of eminence. 
For instance, Münster in 1841 found the three genera Ammonites, 
Geratites, and Goniatites in one and the same bed belonging 
to the St. Cassian rocks of A ustria ; 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 Products, Athyris, 
and other well-known Carboniferous fossils, pointing out that 
the Ammonites is there a Palaeozoic 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.

I may also quote here Dr. Feistinantel’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 Alaleri 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 
Liassic 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 Prodzictus costatus and 
P. semireticulatus on one side, and on the other the typically 
Carboniferous genus Pellerophon (in Europe and elsewhere) high 
up in distinctly Triassic beds, together with numerous Ceratites?” 
(MS.) *

* Dr. Feistmantel, the most patient and critical expounder of Indian Palico- 
botany that we have 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 f 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 palaeontologists are 
incapable of amendment. (For Dr. Waagau’s description and 
figures, see “ JdLemoirs of the Geological Survey of India," vol. ii, 
part 2, p. 351. See also Lvell's “ Elements," 1865, p. 436, and 
“ Student's Edition," 1871, p. 35S.)

ZN"o where in New South Wales has there yet been found in 
association with the plant-beds any Marine fauna but one which 
M™°y and other Palaeontologists admit to be Palaeozoic.

The opposition to G-lossopteris claiming its descent from 
1 alaeozoic times arose from a misinterpretation of facts connected 
with its appearance in strata from which Marine fossils that 

are 5 and thus it got condemned to be
o ltic 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 

t0 “B-” and “B” belongs to “C,”aDd,there- 
f ’ ‘1V 1 ^OU§"S to “A.” - D ” is not found with “ C,” tliere-
lore, it belongs to neither “ A ” nor “ B.” 
in ¥°reov®r’ unless it can be proved that every given plant found 
in oil th P ? i°f t]ie W°rld had the same iastaut of existence 
its enoeh eTl, uncerfcainty as to when we may date
of flip 8+ , 1?.aJsch t°° often a neglect of the conditions 
with ifinfibr fil 1 "i WhlCh ,f°1Ssils °ecur’ when th(?v are compared 
CoaLuRnt^dbl881 Si-in.?vldelP separated regions. * We know that 
amono- Marino ^,0.lc fx t^e sea, and if thev are found bedded
tTe X wi ch it V 18 that there we ha^ a guide as to 
to keen S 7 g.iTed at elsewhere. It would be of use
“ Comparison of^thp Z Oscar Fraai? teaches us in his 
and England-" 18^0^ -b?rmatlons with those of Germany 
in QM GS! vii » V /• aS IT“ Pr<>fes8or Rupert Tone'shoW^ake'geo,o^X:4nd7Ti,” PP'
conclusions and sX uZ» V WC can arrlve at truer 
boundaries of the * P9c.e®ses than we now' possess. The -____ °f the gpeat ^visions, Neozoic, Mesozoic, Palaeozoic

youngSfXVwis hvinfin iheS ,? the COa/t when alread^ a

m Marine strata prove the some a °es not the case of Glossopteris, &c., 
with the Marine Paleozoic fossil , reverse order—or as contemporaneous 
there may be continuoits connection, £ <l° "°fc ?°th ^angements show how 
8urvivOrs ? connections from one formation to another, through--W UUVVllVlj HlIUUgH
ti'<LihriOUps. (tllough not preclselv the Se\ngU\a^’ ,t!‘e nuniber Jive represents 
fTuh^1 Oldham and Feistmantel^ whlch G1°ssopieris according
-r&Vs°hX “tea
^.vii.pt. 3,Ppa.,ei2.4^8^---

Coal-field;’’ Mem. 
X1,ese 1 had noted as published.
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may yet have to he 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 vexata quccstio of New South Wales Carbon­
iferous peculiarities.

If on othef independent grounds the Upper Coal-beds of New 
South Wales can be treated as Mesozoic, it must still be borne 
in mind that Grlossopteris 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 
present would be Permian (or a new formation of which there 
is no evidence anywhere), the G-lossopteris, &c., would in all 
reasonable probability appear there in situ, 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 
Palaeozoic and Mesozoic 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 Procluctus calva and an 
Aulosteges or Strophalosia which Mr. A. C. Gregory found on 
the east of the Mantuan Downs in 1856, and which I submitted 
to the Professor for examination in 1860, the year I received 
them (as mentioned in the last Edition, p. 33), 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 outcrop of Permian in that vicinity ; 
and, if it be so, it ought also to be remembered that 
Sir T. Mitchell (“ Trop. Austp 1848, p. 240) mentions the 
occurrence of Glossopteris Brownii at the base of Mount Mudgc, 
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- 
■cluctus), 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 occur in Carboniferous strata 
and in Triassic and Liassic 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 Palreozoic without the 
intervention of Permian. The latter was held in 1839-’4O by 
Professor Dana to represent the age of the New South Wales 
Coal-beds, and in his first publications on the subject up to 18-19. 
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- 
i ralia, represent the Triassic period/’ But in the Second Edition 
oi 1875, he says (p. 370) .- The Coal formation of Illawarra and 
Hunter Liver, Australia, is probab y Permian, as stated by the 

,in, his notes 011 Australian Geology.” (“ GW Pc».
■ilkcssdzxpl Kxpd.” 1849.) Thus lie returned like a true man 

to Ins ; first love.” But in the First Edition he added : “ In the 
Australian beds there arc heterocercal ganoids, and hence the 
formation cannot be more recent than the Triassic,” (p. 441). He 
t ms rejected all Oolitic or Jurassic tendencies, and at the same 
- LpJ'av'11 1r°XISteaCe a “Carboniferous” flora, saying: 
nf Nn«- n VW 1 reP°.yts true C/epidodendra from the interior 
iferm^ fln • Wales“ir^ which it appears that the Carbon- 
•dsL rcneXd in *?. Australia.” This conclusion he
• nd nclude -n I" in these words : exists also
but in China> ^dia, and Australia:Smllan,” (phe3^)U1i°n Wter -ay prove to be

named above Vs ackLvEmd’by1«-e a8si«ned to tll0SC
Mr Lesouereux tbn - nil i /• »e°logists in other countries. 
Bepor^“of his able special 
formations of Kanzas and Nebraska” ^T^8 an^

i2Ai±*zy^taniealL;-;£a
-An excellent illustration of M 7 ------------------------

^.717. Aii'erg.?tfroui that in another'^ 7. wll‘t;h sucees sion in one
ri;vicw °f ,fic “Carboniferous Ltora of’Z P7 M°nS’ do Sa’wta * *
7w//'C°r as described bv M ^-Department of the Loire and the

**«. «, ™ “bm- * “ *
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coniferous wood arc 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 is 
evidently established by a number of identical genera and species, 
we have, nevertheless, some types, like the Faleoxiris, 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 
I pper Coal-strata have a typical analogy with species of the 
Oolite of England. Our Trias, by the presence of numerous 
cycadeæ, touches the Jurassic of Europe. But it is 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 
Palaeontologists 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 
European and Australian 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 
A ustralia 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 
appear 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 Cycadeæ, 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, E.B.S., 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 October, 1871 
(“Ar.Z. Geological Survey Reports on Geological Explorations during 
187L-72 ”),that on the west side ol Mount Potts, Upper Eangitata, 
there are “ different species of Spirifera ; besides them there are 
species of Productus, Murchisonia, Euomphalus, 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



64 Sedimen lary Forma l tors
Lower Carboniferous or Upper Devonian age.” “Other beds,” 
he adds, “ of equal importance occur in the Clent Hills, in which 
I gathered a rich harvest of fossil ferns, mostly Pecopteris, 
Tæniopteris, and Camptopteris” (this, however, is not found in 
New South Wales) “ which, according 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 Palaeozoic facies.”

£' Since, then it has been shown, and as I think with conclusive 
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 each other. The occur­
rence of Tæniopteris, which hitherto has been considered only of 
Secondary age,* seems to speak against a Palæozoic origin ; how- 
r\er’ maX P°in^ ou^ the same objection was made to the 
Glossopteris in Australia,but which has by overwhelming evidence 
been shown to be also of Palæozoic age. “ I do not think that the 
tragment of a leaf however distinct, can unsettle all that strati­
graphical geology has proved to be correct,” (p. 6-7 )

Some recent researches made by me, with a view'to the con­
sideration of this question of age, render it far from improbable 
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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 circumstance 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 local basins 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 Illawarra beds exist, 
there are found ccrtaiu 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 
bedsot 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. S. Wales before. To me they appear not unlike 
the Strobilites from the Grès bigarré of Soulz-les-Bains, in the 
Vosges, figured by Schimper and Mougeot (“ Monographie des 
Plantes Fossiles de la Chaîne des Vosges.” Leipzig, 1844. tab. xvi, 
p. 31.) Dr. Feistmantel considers them as belonging to
Fchiinostrobus.

In another direction, viz., on the Clarence River, there is a 
patch of Coal Measures in which there are forms resembling that 
of V oltzia, with abundance of fragments of a plant common in 1 he 
Mont d’Or Coal Measures of New Caledonia, together with plants 
that have a Tæniopteroid character but are not Tæniopteris, 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 à “ Carboniferous” age for some of 
the Glossopteris beds is, to my mind, conclusive.

The question, then, about the age of some of the Australian 
Coal must be considered as settled ; and if, as in Illawarra, the 
Coal-beds at 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 Goal 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.

ITydro-Cakboxaceous Shales.
Since the Exhibition of 1862, on which occasion, 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.)

Ulawarra, also, there are Shales which are above that 
geological position, and which produce oil for illumination, hut 
are not of the peculiar character of the Cannel at Mount York, 
which m a great degree resembles the Bog Head mineral of 
Scotland, only it is more, valuable. The character of this sub- 
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condition6 °T ^or Janite’ 111 consequence of its colour and woody
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New South Wales.
Varieties of this mineral occur in the Grose River, at Burra- 

gorang, on the Colo, on Mount Victoria, and in one spot in 
Tasmania behind Table Cape, on the southern shore of Bass’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 
patch amidst a Coal-seam (as is the case at Anvil Qreek, on the 
Hunter 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 
Cox's River, below Pulpit Hill, at Megalong, there are two beds 
in which this hydrocarbon 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. As it 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 object 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 Victoria. The former is, we learn, a mistake, being 
probably at a point where certain animal substances have decom­
posed. In New South Wales there are also two localities, known 
to me tor many years, in which a nitrozis 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 vet 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 hydrocarbon in New Zealand,
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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, G-eological Position of Oil-hearing 
Deposits in PT.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 “Eeports of the Department of Mines,” 
by John Mackenzie, F.G.S., Examiner of Coal-fields, ancl 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. Mesozoic ok Secondary Formations.
It must not be supposed,from my strong advocacy of a Palaeozoic- 

age for the workable Coal of New South'' Wales, that I repudiate 
the existence of the Secondary Formation in Australia; or that, 
because I oppose an Oolitic or Jurassic age for our Coal-seams, 
I consider that no Coal, however insignificant it may be, does 
exist in Australia, or even in New South AVales, which is younger 
than Palaeozoic. 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 11 Quarterly Jour­
nal, ancl the valuable Memoirs of Mr. Daintree, F.G.S., and Mr. 
Moore, KG S, xxyi., 226-261). Although I hold the opinion 
expressed above, there are deposits of Coal of inferior value as 
rehites to extent of area, m Queensland, Victoria, Tasmania, and 
New South Wales, from which the distinguishing typical plants 
are excluded; and winch, till the discovery of such, must remain, 
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formation, of whatever age it may he; for although plants may he 
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 Paleozoic 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 
3io 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 
Mesozoic (not Oolitic) times, without trenching on the Carbon­
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. Carruthers’s doctrine is true, for instance, that 
Tamiopteris 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 maybe 
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 tew plants, that may after all have no strict claim 
to decide m the cause, would appear to me a very questionable 
proceeding.

If, 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 Palseoniscus, 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 Hawkesburv 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 co-existences 
ot that era. AV hen we consider that the fishes alluded to, in 
connection with Coal and C'oal-plants, occur at different altitudes, 
and are all heterocercal Ganoids, we must conclude that there 
ha\ e been physical disruptions, and that there are gaps 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 feet above it at Campbelltown: 7S0 feet 
?L7eAt1Ee(áb1a^ Kcton; 1,100 feet on Kazorback; 2,360 
teet at the Gib Tunnel; and 3,450 feet on the Blue Mountains; 
ípr¿rVeSí +i’° SÍÍ1OD? aiid the highest being in the Hawkesburv 
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Blue Mountains, and along the Grose River, the thickness of the 
scries is very much greater than near the sea. Patches of very 
small area contain bits of Coal, carbonate of iron, and. some­
times represent miniature Coal Measures.

Towards the base, bands of purple shales are frequent, and 
ferriferous veins, with specular iron, haematite, 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 Ulawarra, 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 Brisbane 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 are 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 
gases removing the ferruginous tint in places) have caused me to 
believe that some transmuting agency 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 in 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 ; afelspatbic 
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 18-50 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 Kailway 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.

1 his group of Hawkesbury rocks has been by some persons 
denominated " Sydney Sandstone.” The designation was derived 
from the early settlers, who had not gone far into the country; 
but it is a misnomer, foi’ 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 
jepu oc endra, Ac., it has fishes of the one genus which occurs in 
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wav 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 AVianamatta 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 
molluscs 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 
Wianainatta down to the Coal Measures of Newcastle, all through 
the Hawkesbury series, occur still lower.

A Palaeoniscus, found since my discovery in 1SCO, 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.

There are in the AVianamatta 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 relics 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 Biorite 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 Biorite, and have since been intruded into by what is prob­
ably Tertiary basalt. Eelspathic trap is common in the basin, 
and may have been connected with this outburst of igneous 
eruptions which probably formed many of the solitary hills of a 
portion of the County of Camden.

Victorian Palaeontologists claim for that Colony the existence 
of a Coal formation of the same age as the AV ianamatta, 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 2s ew 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 "Victoria, nor is there a perfect agreement in the 
phytology of the \\ ianamatta and Victorian strata. In 1SG11 
mentioned^ (“ liecent Geological Discoveries, &c.,’! p. -15) three of 
M‘Coy’s New South Wales Plants, Gleiehenites odontopteroides 
(called Peeopteris by Morris and Carruthers) ; Odontopteris 
microphylla; and Peeopteris tenuifolia, as occurring in the Wiana- 
matta beds. These are not reported from Victoria, whilst Splteno- 
pterisalata (Prong f Grandini of Goepp. and Schimper,ivara.V>&\\- 
castle, belongs to the Old Carboniferous in G-ermanv, and not to 
any Mesozoic formation.

In the list given in “ Progress Report of Victoria, 1874,” Pro­
fessor IVPCoy mentions 3 species of Gangamopteris, from his 
Upper Carbonaceous beds; 2 Neuropteris, 1 Peeopteris, 3 
Sphenoptens, 1 Taeniopteris, with 3 Zamites and 1 Phyllotheea 
*0111 Bower Carbonaceous ; and only one animal form, Z7?»0 

Dacombiz. The alleged abundance and value of Coal in these beds 
have been proved to be a myth. There is, however, more Coal 
therein than m the smaller area of the Wianamatta and Hawkes- 
ouiy ioe-s ; and probably that is the reason why the Professor 
would place them leloic the former group of New South Wales. 
r/1,,, i °n- WC c94sl1der the g^at improbability that a series of 
existed1 a tk,ckn®ss ?f at least 5,000 feet could ever have 
tbnt1 nn? e een 10 bIawkesbW and Wianamatta series, and 
iXpolltio^-uT^ New South Wales of such
and that the ht ‘ f T ?°nS1 1-evidenee is in opposition to it,— 
a mere canriee? 7 d}sProP°rtionate,-it would appear

It mav be well t ‘luc4 to sucb a notion as that hinted at.

Smyth’s idea, thal the^oalbeds 74 Bi™811
“ limestonef f Progress 5°uth " aleS lie Onhimself he would have seen that 1P' 2?') Had he V1Slted th®m 
rare rock in connection wdth h™estofe’ ™ such, is rather a 
Coal, which clearly interpolates the^TvT ®°Ut.h ,WaleS dePoslts of 
are more frequently co^mlomerM Manue beds5 but the latter 
The Upper Coal MeLnS “e i 6S’ Or sa^tones and grits, 
as well as on other rocks Th« fluently on granite and slates 
rocks are rare, beino- few nnri ¡F^tones in the Carboniferous 
The author just mentioned « °f kmited extent and far between.

to “TazXS°“X’'“SioT8 the ittiOn °£ the

ieelmg Wch indDces S
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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” (“AttnaZs,” ix,No. 50, Peby., 1S62), 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, I presumed to think that the plant-beds in 
the separate Colonies did not represent the Oolite—and that for 
reasons assigned I have ventured to believe that the Coal-beds 
belong to some part of the Upper Palæozoic, either 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 Geological Survey of India ; and relying on 
the data proclaimed, I held that the nearest ally to our Coal-beds 
was the Damuda division of what is now known as the “ Gond- 
wana series or system” of Peistmantel, (“Records,” No. 2, 1876, 
page 28.) Dr. Oldham agreed with me, as has been seen ; but 
Dr. Peistmantel having obtained or discovered the existence of 
plants in beds not previously recognized by the Survey, e.g. 
Glossopteris,—and finding it not only in the Damuda, but in the 
Talchir strata below, and also in all the intermediate strata, 
through the Panchét up to the Eajmahal and Cutch (Dr. Old­
ham agreeing with him as to Panchét being Triassie),—has come 
to the following arrangement :—

( 1.—Cutch or Each with Jubalprir.
( 2.—Pajmahal (in different places).
(3.—Panchét (in different places).
| 4.—Damuda (do., including the Eani- 

ganj (Kamthi), Iron-Shale, and 
Barakar groups).

v Grès Bigarré [ 5.—Talchir.
These are the “ five horizons ” of the Gondwana system.
If this arrangement be correct, then it is clear that there is a 

a Triassie 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 Palæozoic ; and here I may quote Mr. AV. T.

t • ( OoliteJurassic ¿T-( Dias 
"Keuper

Trias ... -
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Blanford’s able B eport on the Baniganj Coal-field. Memoirs 
Geol. Sur. India” Yol. iii., part 7, chap, vi., page 135, 1861), 
in which the author writes in relation to the Panchet group: 
“ So far as this evidence goes, it tends to confirm Dr. Oldham’s 
suggestions as to the Dannidas being Upper Palaeozoic. For 
Labyrinth odont reptiles (and consequently the Panchets if 
equivalent to the Mangalis) being Permian or Triassic, and the 
Dannidas being but little older, would be Upper Carboniferous 
or Permian, or perhaps intermediate between Permian and 
Triassic ; but the evidence is very slight.”

It is not strange that sixteen years continued exploration, 
and a critical examination of the fossils, should lead to a modifi­
cation 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 Geological Survey in 
India, Mr. H. B. Medlieott, F'.B.S.. thus speaks of Dr. Feist- 
mantel s . botanical researches :—“ Palaeontologists 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 Dorsetshire, 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. From the beginning this Palaeontological 
±allacy has been a chief obstruction to our knowledge. When 
hrst the Gondwana fossils were taken up, pure Geology being in 
the ascendant, the fact that certain plant forms of the lower Gond- 
hnnXi'nCk\fWei‘e s?mehoY associated with beds having a Car- 
S nbJ "T iaUna?n Australia, was made the basis of a 
Coal I IS!pDig ?howmt1hat the Dannidas, their flora, and their 
hands o niatei-ials have now come into theclustely thaXVr has shown, I believe con-
several nhases flora 18 wholly Mesozoic, nailing its
ft so banned tl t X rePre^fative zones in Europe. But 
uuner Gornlwana'm °U 16 C011h?es °f India, east and west, the 

according fo Xrt“^ddWith ’"t having a Marine

attached by pa&ontological ciperis to Ud i 7
&■e±*Xtb‘the n“
judgment was quite unpLjSS I so^hat Y'a”'1 “f 
weight ffpwflionn™; J ucea, so that it must carry great
of research: and there iire^vnwt^111?^0! — Procrustean method 
this time to make the fmi-in "r> J?toms fhat lfc is to be duly applied ; could be more" impiSiTinl .......N°
to the compass of his narrow tbo?1'^ nhvsterics of existence 
specialists in imposing erndo gllts.’ than arc often scientific 

mposing exude conceptions upon the proceedings
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of nature. Yet these ought to know better—that truth is dis­
covered, not invented.” “It is fiction to assume that Palaeozoic and 
Mesozoic faunas have not co-existed upon the earth.” “The facts 
of our Gondwana rocks are certainly puzzling to systematists: 
on the AVest in Kaeh (Cutch) we have the flora of the top Gond­
wana 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- 
eribed by Mr. H. 1'. Blanford (“J/e?». 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 Cenornanien 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. 
Happily these foreign relations do not interfere with the local 
regulation of our rock systems. The terrestrial fauna and flora 
of the Gondwanas 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 be 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 in 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 I had placed in the hands of my friend 
Dr. Oldham, at Calcutta, a considerable series of our New South 
Wales plants, from Newcastle, Hunter River, Illawarra, Lith­
gow, Merigang, Clarence River, Ac.,in New South W’ales, and from 
Queensland, Tasmania, and Victoria, including the Coal-seams of 
this Colony and the overlying strata of the Hawkcsbury and 
Wianamatta groups. A few of these were contributed by Mr. 
C. S. 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, I forwarded at his desire a further collection, com­
prising additional specimens of plants from the lower Coal- 
seams of the Hunter, collected in part by Mr. Mackenzie, from 
Greta, Stroud, Queensland, Ac., including the fishes of the Gib 
Tunnel, with sections and papers, Ac. These arrived safelv, and 
an account of them will be found in Appendix W
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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 the 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—^Ttec. Geol. Sur. India,” ix., 
pt. 4, 1876, j). 121)*—“those paleontologists who declared the 
whole Australian flora as absolutely Jurassic [“or altogether 
Mesozoic,’' as interpolated in MS. by the author in author’s 
presentation copy], did not distinguish the Lower and Tipper 
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) ”].
• 8?’„ Mr‘ Blanf°rd gave a scheme of the formations
m A.SAV 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 m Tasmania, from which identical fossils with 
those of these two beds are known, Glossopteris occurs, with 
Becopteris Australis, LhylJotlieca, and the most important with 
Teeniopteris Baintreei (M‘Coy), (M‘Coy : “ Prodrom, Lecade II” 

eoL- Vict- 1874’ P- 25 ”)• As to 3 and 4,
Mr ufwtn0 -iiriS-fc arG1? ze Upper Coal ^ensures of Newcastle, 
be commotXVh lne?Se f (P' 83\.saTs : “ Nos. 3 and 4 appear to 
although then/ 16 pres®ne® oi: Glossopteris Lrowniana in both,

V* a consid^aUe distinction in the
whdeinNo 4M dadd’-N°i 3 d°es not contain any animals, 
" bile m A o. 4 Manne animals are found abundantly.
considers^ w’ enumerates the species, which, as he
beds S oXr, SK f° °Ur ^d the Australian
Triassic rocks in Knrn aie common to the Damudas, and the 
re”l Pe (M 1 P°inted ou‘). On these I would• Jç   - " J- ---------- ~ V711 Ultrae (J

comï®[e:[e“y mayb0 able t0 getAxzly ,

JjOwer Coal Measures of Australia of our Dantuda Series with the
no means what Mr. Blanford seems to thinerh^ying tbat the( analogy is by 
or conclusive comparison r“ofmn.liod ' i • be proceeds,—“Any instructive [“with” in MS.] series that^oXSTSivL^i18^ i&n °,nl-7bc made between 
For our Damudas this condition can '1 Presented and characteristic flora. 
Measures in Australia, and in some nv\i S‘?d to exist in tbe Upper Coal

some exclusively rocks „f^ope.”
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" Gangamopteris [“ The genus only.—W.T.B.”] This form is 

not known at all from those beds intercalatedwitli Marine 
fossils, but from really Mesozoic beds in Victoria, 
associated with Tceniopteris Daintreei, M‘Coy.

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

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

“As 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.

“ It is well known that there can 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 can 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 Geratites and Phyllotlieca 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 
is 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, 

1875); partly Mr. Clarke communicated them to me in two 
letters; and he sent also a suite of fossils for comparison. From 
all his clear communications it is plain that there are two very
distinct 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 list must be referred 
to this ; they contain no Marine fossils to indicate a 
connection with the lower portion;

c * See a very remarkable instance of this referred to by me, at p. 31, of 
the position of the Palaeozoic formations at a locality in Spain, described by 
Casiano de Prado.—W.B.C.
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" t>- The Lower Coal Measures are marked by two Marine 
faunas of, as generally taken, a Carboniferous age. which 
separate distinctly 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 succession of the several strata 
as 1 had communicated it to him in a table, and after it a list of 
p ants which he “ has seen, or which are mentioned as reallv 
occurring, viz. :—

“ a- —Tipper Coed Pleasures.
“ (1.) From Queensland.
“ (2.) Tasmania.
“ (3.) Victoria.

(4.) From the AV ianamatta and Hawkesbury, we have 
mostly plcAopteris, Tkinnfeldio, Pecopteris odonlopter- 
oic/es, Mon-. Tcemopteris, &c.; and in both the same

_ genus of a fish.
“ (o.) From the Clarence Fiver District.—with 

narrow leaves, and a coniferous branch, which Mr.
« eo < n ° hpn^elf marked (?) Voltzia.

(h.) Bowenfells and Newcastle.—Here the flora is mostly 
developed; real Pkyllotheca, many Glossop-
te,is (but few identical with those of India), mostly

?gt’ coniferous plants near the 
other coniferous seed-vessels andplants’ b H° ammaLf°ssi^ nor Lower Carboniferous

i( Power Coed Measures.
ep^rz>/sXane!pedXni-XlidcTtl Kckardi, Germ, Gloss-
iheca and Neeggeratliia With it 1 there are 9uoted PhyUo- 
(in M.S. ‘animal’) fossils ® asso^atcd Carboniferous

Strata below—AFith ,
Ptliacopteris Snl„>„n Jc'^stie/mci Jiiltorkamem, Haught., These^I SSve m (real Talmozoic form).
(Carboniferous) fauna^78611' A“d again a Pal;pozoic

from this we see the -F.-.11 • ~
claim a Balaeozoic ao-e contaiit’Vm^: O^F.the strata sub 1) can 
tauna, which already”m c occur^ tr»a prcvai?ingly Carboniferous 
The flora in b is very poor ennta’ -°etler w’th a palaeozoic flora. 
i;emarks p. 165) are freoiient °uly fe"' forms> which (see

Cla**e’s own words tbout ttJ r/Uppei’ strata ’* and to use
Ihere (m the Australian LXrCnnTrT^.Z>’We maT sa7 ~

ei Goal-beds) it clearly does not
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govern, but must be subordinate to the fauna’; and further he 
says, ‘ Why might it (Glossopteris") not pass into Secondary rocks 
without denying its existence in the Australian Lower Coal- 
measures’ ?” [In MS. he adds, “ What I completely adopt.”]

At p. 125, he says—“ That the Upper beds in Australia— 
AV lanamatta, Hawkesbury— and the Upper Newcastle Coal-beds 
form a connected series, is 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 Gondwanas, India. Coal Measures in Australia.

Rheetic.......) Upper
Keuper ...) Trias 
G-res bigarre 1 Lower 
Bunt, saust. J Trias

{Pancbét group— 
Flora and Reptilia. 

f Damuda group—
1 Flora only.

Carboniferous

Carboniferous 
Devonian ?

“ Records,” ix, p. 125.

f a. Upper Coal Measures. 
All the strata as I enume­

rated tliem above under 
1, 2, 3, 4, 5, 6.

JFlora only.
b. Lower Coal Measures. 
[In MS. be adds Plants
and Carboniferous fauna.] 

Strata below.
Goonoo Goonoo.

In relation to these printed notices, Dr. Teistmantel writes 
privately,—“ Glossopteris began to live rarely in Australia, 
during 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 charac­
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 and Lower Coal-beds, of which only 
the latter can be considered of Marine origin, as Marine beds, 
while the Upper ones are certainly not Marine beds. And froni 
this reason, I thought, only those Upper Goal strata in your 
country can be compared with our Talchir-Damuda beds, as these 
do not contain any Marine fossil at all, and the flora they contain 
bears a complete Triassic 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, I was also convinced that your Upper beds 
cannot be Oolitic, or even .Liassic (except, perhaps, some in 
Queensland), as they are equivalent to our Damuda series ” 
(MS., letter 20/2/77).

p
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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 Victoria, December 10, I860, 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 my 
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 Palaeozoic zoological forms,I have not 
seen fit to renounce the opinion which is shared by others as well 
py .myself, because at present we have no grounds to do so. But 
it is easy to gather from 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 
lvision, or Mr. M‘C'oy’s base of the Carboniferous system, and 

*Pa.y ™i the example of India before us be even younger than 
Uolite ; but with the idea of one succession, I must renounce the 
idea ot all above the base being Oolitic.”

Future researches may be needed to ascertain—what is possible 
that true Palaeozoic Marine fossils may he yet detected, in some 

n?tATbsC1irC 1°Cabtl?s’ above tHe horizon of the Upper Coal-
Tblrhir f T ®out î ales or Below the base of the present 
of -d 111 eitlier case there would be a probability
zoic I innt?ntdeCIS1°!l-rrPeCtVlg the Claim °f the lo"’est MeS°- 
bv surnffise ^ghnCy "’ ’æî 7°uld not take even Dr- Feistmantel 
by surprise, as he suggested to me (August, 1877) • “TheIndian 
“ adhe nZyt? may b° WV certain ’must 4urn out Tri«,
formation and the^EXt ft’erels noîU“"6 ^t b®t";eeI1 
nrove fop tfil« n • • Pieie 1S nothing as yet which would
mind, however, a su™esd(m ofMr C Y® n]ustpbear. iu
vegetation show« ivt™ ~ • U ?.. • . Carruthers, that the Permian
mencement of the’Mesozoic Td that Ù1 faCt th® C-D1'
(Q. J. Gr. S., XXV, p. 158 ) f ° 1S to be sougbt in the Permian.

alluding to th^CaiRmifep1^61' tb® bead of Mes°zoic, though 
with the intention^of accLtinl’theef r’Shtly introduced—but not 
the latter till further proof has been affordeT COmi’rehending
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The differences between the conditions of the Damuda Coal­

beds of India and the Coal-beds of New South "Wales are by the 
allowance of Dr. Feistmantel sufficiently striking to justify delay 
until further evidences have been produced for their union or 
identity. At one time I held the opinion that the Damuda 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 say this without prejudice, and though I had once on 
this subject to dip my pen in the ink of controversy, I am willing 
to accept with thankfulness the valuable instruction derived from 
the able critical 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), I'.G-.S., enumerates 171 species of Secondary animal fossils 
from Queensland, all sent to him for description by myself • and 
sixty-two from "Western Australia, of which twenty species are 
common to England and that Colony. (See Q. J. G. S, xxvi 261.) 
(See Appendix XIXQ ’ 7

In Mr. Dalrymple's “ Report of his Exploration on the North­
east Coast of Queensland," (Brisbane, 1873, p. 20.), that enter­
prising observer states that the flat-topped ranges and mountains

*. It will be seen from the following extract of a communication made bv 
Ar<; UaiC’14Nov”1859’ “d which was published in the

¿«/Z GeoZ boc. France that I held opinions expressed as at the present 
rc-pecting the position of Glossopteris in India mentioned by Dr. Oldliam —- 

‘ D ou 1 on peut inférer au moins que ce genre ne caractérise pas seulement 
. tre Jurassique. Il peut s etendre au-dessous aussi bien qu’ au-dessus, et, 

an 1 ’ 8 6n c°nsideratl0'h 011 ne Peut pas y voir un motif opposé à ce 
que J ai dit si souvent, que la formation Carbonifère de la Nouvelle-Galles 
<tu Sud ne peut etre partagée comme le propose M. M‘Coy, et que, tandis 
qu elle montre de nombreuses analogies avec celles de l’Europe, elle endiffère

’ui M
f Tl reste donc à faire aujourd’hui une comparaison attentive de ces espèces 

de plantes douteuses de l Inde, de l’Australie, de l’Angleterre, j’ajouterai 
de l Afrique on les Glossopteris se rencontrent, dit-on, dans lesquelles à

669)Eltai‘ d'“”> * W- B'
relXfîoindÎ1 “ MM. object ■„
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about the Endeavour River have 11 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 c/ 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. .Oil his chart they and their detritus occupy seven 
degrees ol latitude, and from one to three of longitude. But 
there is nothing defined as to fossiliferous evidence, except about 
Champion Bay. Prom Wizard Peak and Mount Fairfax I have 
received numerous fossils through the agency and kindness of 
n Paidee> E-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. S., xxiii, 7.)

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

Vas“aili*> ^erc is, no doubt, about the same evidence as 
Cnn?\ep\ Souti1 ™oS' Ylctorian geologists believe that the 
die 1 ni;ilXUSalKm i Secondary. I was inclined to think that 
resembhnpo0l+ l°°C ®fcen Ponds and Bagdad betrays a 
sStones of N/°^e in«?1?8 °f the Wianamatta shales and 
extensive Wales- But the area there is far from

areas- mul wtni,,. i if ,,ea oi auy extensive Secondary 
geologist who has not carefully6 observed ^inst^ ^'d mifd

°VhC CoaUome oiXhC 
the seams of Anvil Creek, &°Z°1C character as unmistakeably as
fossiliferous hbeds/ls^i^ai^vg1^ ?iei?eT under the Marine 

vaticinations to the contrary ' “ would be> 111 sPite of
Arew Caledonia. ‘ J'

formations are represented°bv' TrG ^ Ca!edo.nia’tlie Secondary 
rocks or fossils. - iassic, Luassic, and Neocomian
was read before^ the ^Linnpqn^^-^i’Bu^ene Deslongchamps 
Geology of Hugon !slIm?Tevv CUNl °- ™

’ Caledonia, m which mention
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is made of a Pecten and fish scale from Cape St. Vincent, on the
S. S. AV. Coast, collected by M. E. Deplanches. Millions of an
Avicula (Afonoi/s) 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. Eischer, were pronounced
to be Monotis ; Halobia (an Austrian species) ; and Mytilus 
problematicus of the same formation.

The supposed Jurassic rocks contain Nucula nearN. Sammeri
(Ue fr.), a Littorina, a Cardium, and an Astarte resembling A.
Voltzii (Goldf.) M. Eischer believes, however, that these°a?e 
more likely to be Triassic also.

M. Munier-Chalmas names also as Jurassic Ostrea sublamel- 
fos«; Astarte (or Tamiodon) ; 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 to the R. Soe. N.S.W., 1875”; see also 
“ Note sur les Rcches, fyc.," just published at Noumea, 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 Avicula Richmondiana as above, and Halobia Lomelli, 
Avicula salinaria, with Monotis, Spirigera, Spirifera, &c., belong­
ing to the Triassic epoch.

In my paper “ On Recent Geological Discoveries," I 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 ; find 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 Palaeozoic 
rocks. The Saurian discoveries of Mr. T. ITood Cockburn Hood, 
E.G.S. (see Q. J. G. S. xxvi, 1870, p. 409), also deserve com­
memoration ; nor must the labours and great discoveries of Dr. 
Haast, E.R.S., be unremembered.

So far as the Trias is concerned, Hochstetter’s discoveries of 
the genera and species about Richmond have been rivalled by 
Captain Hutton, in Southland, Otago, who found in 1872, on the 
Moonlight Range, Monotis Richmondiana (Zitt.), and Halobia 
Lomelli (AVissm.) On the western slope of Hokanuis, and on 
the south side of the AVairaka 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, and also provingthe Triassic 
age of the-deposits. (“ Geology of Southland. Report of Explora­
tions, Geol. Surv. N.Z.f 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.

N~ew 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 Bly River several fossils, 
among which Professor Liversidge noticed Belemnites and an 
Ammonite (of Liassic facies), &c. These I also saw—but I did 
not recognize those species which I have from Queensland.

Cretaceous.
M hen I first announced in 18G0 the proof that Secondarv 
fossils did exist in Australia, exhibited in Sydney, and 
forwarded to Sir Henry Barklv for Professor M'Coy’s inspection, 
1 especially mentioned the occurrence of Cretaceous species.* 
fins was doubted, and the whole series classified as “not higher ” 
than the “lower part of the great Oolite.” But in 1SGG, the 
Professor himself announced from another part of Queensland 
the occurrence of two Inocerami, and two Ammonites, from the 
Hinder s River district. He also announced an Icthgosaurus, a- 
J fesiosaurus, and a Belemnitelia, from lower Cretaceous strata of 
the same district.

Mr. Moore says, of the Wollumbilla fossils, “ That they all 
helong to the Upper Oolite may with safety be inferred, but the 

7s beds„havc a claim to pe considered,” and he established 
by me 61166 ° ie »enus Crioceras, which was first reported
befonre18£ ' Vai?ltr1ee^K.G-S-’ read his Notes on Queensland, 
which wppp 7 T Society, the Marine fossils illustrating
L & P P C pefi°re described by Mr. Etheridge, E.E.S.,
bS -° the Geological Survey of Great
CrG^ouskwent" recced is L, and of

Mr N^nnan’iTavl ^vPe <-’aPe Vork Peninsula, in which
Mr. JNonnan Taylor, of the Victorian Survey, was Geologist, has

(1861)^27^48^ anda‘‘fcO»\15? Discoveries in Australasia
Australia,” (Q. J. Q, S., xxiii 8 ) ‘ ' oss't ferons Secondary Formations
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added to the list of Secondary fossils in 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 described.

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 Oolitic 
formations in Queensland at 200,000 square miles ; the Carbon­
aceous (Mesozoic) at 10,000, and the Palaeozoic 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 Palaeontologists at Home. Mr. Etheridge, the 
Palaeontologist of the Survey of Great Britain, considers the 
fossils in that conglomerate rock to be a species of TLinniies 
like Tl. velatus and an Ostrea like O. Sowerbyi and that they 
belong to the Oolitic scries. The same conglomerate, as I learn 
by a more recent arrival, occurs on the high ranges between the 
Palmer and Cooktown, un'der 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 Diver series to be of Lower 
Cretaceous forms. Some specimens of plants supposed to be 
Glossopteris were also forwarded by me to Europe, with the 
shelly rock. Mr. Carruthers’s determination is, that they were 
not of that genus, but rather a form of Tamiopteris nearly allied 
to 8tanyerite,s 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, 
Palaeozoic. Mr. Daintree says there were several specimens like 
Orthoceras ; and so I think the one in question was, but I 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.

I have since received the following statement—“ There was no 
specimen of Orthoceras in the entire series.”
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■ Î AS°- î’eCXed a lisfc 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- 
peiformis.

Ammonites sp.
Crioceri.
Belemnites.
Myacites.
Byssoarca.
Solemya or Iridina.
Area.

Panopæa.
Inoceramus.
Hinnites or Avicula. 
Cytherea.
Cyprina.
Myoconcha.
Pecten.
Teredo or Teredina, in fossil 

wood.
OimenEdA Tu beenadoPtGd that the Mesozoic fossils from 
Mr Ptlipr-1]’ b°th 1 h°Se descnbed bY Mr- Moore and these by 
me tW d^ted nodules- Mr' Tay^ ^ures
a section n °i T4-Wn h the Iatter’ and 1 Ioag aS° SavePeninsula tl Athn d 1W°1Iumbilla’ Paving, as in°thf York 
shale heiiitr in c ? nodulai masses were derived from a soft 
W lf they hare drifted

sMly 2* hFam‘’S SiepOrG r- 13> seems t0 have &and the 
Xe” (on 9 S± g “a flat-topped Carboniferous
Cook Town if d’ 18 A and by a report of April, 1875, from 
been discovered Pp®ars .tllat A fine seam of bituminous Coal has 
vou? RiJeiTo XA/JU^ in - °aky Creek aud the Endea- 
tion of Mr CarrutherX+r but fr°m the determina-
Taylor’s statement) of’fhe cf b—ver, Mr.
the latter scries is not Vn ?loSSOPteris aSe- The Coal of 
20° 35'south. ' known to extend further north than

from New BritMn TndAX d/e,rec®ived from the Rev. G. Brown 
some grotesque figures'“Ait Av S' andlconA 150° E.)
pulverulent material” said . - ,the Patlves out of a soft white 
waves, and “ havim* th/' ° >G thrown up by earthquake

?f plaster °Paris B 

the Roy. Soc. New Aonth'w aU interesting paper read before 
1877, vM. xi" Pp 85_q°’ and Polished in their Journal 
Britain Group.” An ’ i • ■ Occurref^ of Chalk in the New 
fish chalk, which it cert,; i"S1S *S &P’en 111 comparison with Eng- 
pressed as to Rs beX Af ’ b^ a doubt may be ex-
cretaceous, has been found i/i ^’^fing like it, but less 
^vhite calcareous fragment« • ,ew Zealand, and I have found 
ambling it. PpofeSY “P® drifts N. 8. Wales re-

SS°r L‘™ige adds, that no true chalk has
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yet been found in Queensland or New Guinea, and I doubt 
whether it is older than Tertiary, probably such as the white 
beds of the Australian Bight or of Aldinga.

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

§ 6. Tertiary Rocks.
Xainozoic of Ditncan.

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 AV ales 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 
Vass. 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. Prom 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 Eield, 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 Western districts,
I 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 occur deposits of branches and fragments of 
trees under the basalt, and on the Uralla Gold-field, and at 
Home Rule, on Cooyal Creek, lignite and woody matter of a 
similar kind were seen by me in the lowest deposit of the deepest 
shaft.

No botanist is willing 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 I860 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 they 
cannot he of a recent period ; and yet there are occasionally such 
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, hut 
too recently for learning his opinion.

The most remarkable instance I have examined is on the coast, 
about 42 miles north of Cape Howe, where, at a place called 
Chouta (between Tura and Boonda), a cliff 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 lignitifcrous clay, and 

P^ducts are expected to result from these deposits. The 
cliff 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 bav at Tura 
and Boonda, resting at one end on the highly undulating Paleo­
zoic rocks, and at the other on a mass of porphyry. They were, 

7’. J10 doubt, deposited in a depression among the slopes 
ot the hills, but the wearing away of the coast has left a cliff of 
clay «and sand instead of the original cliff of hard rocks. It is 
remarkable that at the south end, the rocks assume the character 
pi. J1- J?eccia ff^artz cemented by siliceous matter (probably
and i^tTt m.ei!tlon^by Mr. Gould as occurring in Tasmania)
* , vp’ na V+t ldS (^teeted the presence of gold, though some
quartz veins at the north end contained none '
nhmeythpPdnSS10ne at VaS that tlie recent, hut I

whTte SomFo^h^r\ted-iL\clays of various kinds, chiefly 
clavs remind mp of th ard®ned olinker-like sands covering the
and Bournemouthf 1 i/thibp11 thn °f Dorset’at Studland 
not contradict ff,A ™ , ls be really a Tertiary locality, it does
section for no shells of a?s.er|1(?n at the commencement of this of these beds Si have been detected W Part
sands, which are very wet and nrobVf gr°W °'U
beneath them with the 2 and Pr°bably reproduce the phenomena

a them, wxth the exception of the white clays which were
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ill part derived from the decomposed felspathic matter of the 
porphyry. I11 various 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 in the basaltic district of 
The Forest between Orange and Carcoar.

I11 the vicinity of the latter place are deposits of calcareous 
rock of the age of the Wellington Cave osseous breccia, 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.

The description of several new genera and species of these has 
been given in “Observations on JYeiv Vegetable Fossils of the Auri­
ferous Drifts,” by Baron 1'. Von Mueller, C.M.G., M.D., Ph.D., 
F.E.S., and L.S., Government Botanist, &c.; 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 Becchworth. They seem to belong to 
the later Pliocene formation, and to consist of plants allied to 
the present forest-belt of Eastern Australia. An abstract of the 
first account of them was read before the Geological Society on 
22nd June, 1870, and afterwards copied from the Quarterly 
Journal (vol. xxvii) into the “ Geological Magazine]' 1870, 
p. 390.

They consist of the following species, v
Spondylostrobus ... Smytliii
Phvmatocaryon Mackay i

n ... ... angulare
Trematocaryon MLellani
Ehytidotheca Lynchii

Plesiocapparis
pleioclinis

... prisca
Celvphina ... M Coyi
Odontocaryon Macgregorii
Conchotheca rotundata

5J ... ... turgida
Penteune............... Clarkei

J? ... ... ... brachyclinis
,, . . ... ... trachyclinis

Dieune pluriovulata
Platycoila ... Sullivani
Ehytidocaryon Witkinsonii

’ I' * y j 001.10 VVI1CJ.C.

This last species was discovered somewhere near Carcoar, in 
one of the gold-leads, in thé 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 Uliytidocaryon WilJcinsonii and a number of already described 
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. In 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 :—

£1Iuyium.................................................................. ...... feet
Hard basalt ... 40
Decomposing basalt

Washdirt.

40 „ 
40 „

^°ero° shaft, near which I procured the seed-vessels:
........................- ........................... 10 feet.Joasalt .... or

ppat. «n,l ............................. b'-> ”

1 j feet. 
4 „

Black soil ...
Red clay
Lumpy red and black clay ’
Clayey honeycombed rock, with hard

ceeded by zeolitic basalt 
Do. decomposed at base 
Black clay ...

cores, suc-
100 „

DrifbnHnLel and saild <au"fcrous), Trees at the

Auriferous wash dirt, (Fossil fruits)

156
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At Beechworth (El Dorado) occur 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. JiZ.)

Professor M‘Coy has enumerated in the list of Tertiary Vic­
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
luscs, six Marsupials, and a Dingo, with the wood and fruit of a 
Banksia and the foliage of Eucalyptus obliqua. These are partly 
Pliocene and partly Post pliocene. He has also figured and de­
scribed a new Squalodon (S. Wilkinsonii) from the Cape Otway 
coast Miocene beds, and some species of Carcharodon from the 
Geelong district.

The occurrence of Banksia (four species) in the Tertiary for­
mations of Hoering, 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 Buie, 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 Bcneree.

Baron Von Mueller has described them as in the following list:— 
Ochthodocaryon ... ... ... Wilkinsonii.
Eisothecaryon ... ... ... semiseptatum.
Illicites ... ... ... ... astrocarpa.
Pentacoila... ... ... ... Gulgongensis.
Pleiacron ... ... ... ... edachocarpum.
Acrocoila .. ... ... ... anodonta.

*Phymatocaryon ... ... ... bivalve.
*Plesiocapparis ... ... ... leptocelyphis.
Spondylostrobus ... ... ... Smythii.
Wilkinsonia ............................ bilamincita.

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 A ictoria 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 
jkLudgee ” {Trans. Roy. Soc. ofJW.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 
arc 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 advised us to postpone theLyellian designations 
for the present. Having very recently visited almost every 
locality mentioned in that paper, and examined for myself much 
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 
arc 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,
' been put in possession of several good specimens, together 

^vith fossil wood, apparently not very ancient, which I believe to 
be 1 ertiary.

^S° ^rom an°bher contributor a very good specimen of 
a Thalassina resembling T. JEmerii, from another part of “New 
1 olland 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.,
H P‘ ™ 7, pB-.41?’cc1e3v,ed from the late William S. Macleay,
Esq., F.R.S., of Elizabeth Bay, Sydney.

Mr. Damtree has stated in his views respecting the Desert 
envy's °f Semap’ “ a Kainozoie deposit, which once.
4L X t f gre w of Australia- 1“ tlie places where it is 
locks 43-?™es111,1Sorih<!1'Ii QueensUnd, it overlies the Cretaceous 
XzzLwhir4 ¿’4 aAbeA. 14 contains fossil wood; and a 1 eichhardt’s u-n ° l^' ^auitree> from the neighbourhood of 
savs if com?nrrSSln??^C0’ °U thc Oder's Biver, would, lie 
tiJn’ is not 1 16 ieSert sandstone, show that that forma-
there are parts of New South Wales
some relationto the strata referreTto.8^^0116
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Air. Daiutree lias, however, mistaken the locality he gives to 

the Tellina. He received a portion of a Trilobite, 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.) lie compares it with 
the diamond drift at Bingera, alluding to the “ nodules of con­
glomerate ” in each ; but this conglomerate may be found in 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-Woods 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. It 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 
elaborately treated of by Sturt, Eyre, Angus, and with critical 
acumen by Woods, Busk, and Professor Tate of Adelaide. But 
somehow the great sections, nearly 600 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.

* ‘'-A'orZ/i Australia: Its Physical Geography and Natural History." By 
Bev. J. B. Tenison-Woods, F.R.G.S., F.L.S., F.G.S., ¿¡'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 E. W. Hutton, E.G-.S. (“ Geological 
Survey, New Zealand^ Wellington, 1873), of Tertiary Mollusca 
and Ecbinodermata, in the collection of the Colonial Museum.

The classification is based on the percentage of recent species 
the proportions of which are 76, 34, 23, and 9 per cent.

M ith respect to the Australian Tertiaries, however, no one 
has done so much as the Rev. J. E. Tcnison-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 ma form available for the public benefit, and to the 
public appreciation of his long and persistent studies. Besides 
his numerous papers published elsewhere, Mr. Woods lias con­
tributed in 18/z 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 

aruPcc;iliantl«s W t]ie Australian beds, and that it would 
notbe altogether safe in relation to Australian deposits to trust 
OnSn?lPCT 5 nordoes be think it clear that the
in nr CrUS- bedsTare altogether distinct from a com-
must^oSa'arJl/eii iT He haS adoPted a view which 
portions of be oue’ as t0 tbe sudden upheaval of
chffs of th^ An.?°r hT ,C?as1t. of New Holland. As to the 
tificallv ewmiinp/ Vi*111 bt ?vbieb bave never yet been scien-

sounded by the “ Ch ll/1' ’ PP’> onsidering the depthsheX7hSAS be S t V i3“othi”g-markable iAhe

the shore as great as any n the Atlantic "or “p
even greater tnklno- Atlantic or Pacific Oceans, or
islands and reefs re^ardino-the C0Un^ 1W Seneral freedom from 
and its structure in°vast nodul^ror1^ e1vidence of upheaval, 
such upheavals occupying even l! sPberical concretions. That 
coast, are not inconsistent with areas ^loUg the Southern

--l<: result oi causes 
to the study of Australia! Tm-t^VG^ a .fresb imp?tus 
respecting the Murray beds, and^&e^^
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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 Gfuinea. 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 (“ Proc. Linn. Soc. PT.S. W.f vol. 
i., pp. 113—117) the following Tower Miocene shells, from Hall's 
Sound, most of which he recognizes as known in Victoria, and 
of which two have been described by Prof. McCoy (“ Prodrom 
Pec. I") V

Voluta (macroptera)
„ (anti-cingulata)

Ostrea.
Cytherea.
Crass atelia ?
Pecten.
Turritella.
Natica.

Triton ?
Holium ?
Astarte.
Corbula.
Læda.
Venus.
Cypræa.
Echinodermata (2).

“• Notes on a Collection of Geological Specimens collected by W. 
PLacleay, Fscg, F.L.S., fyc., from the Coasts of New Guinea, Cape 
Fork, and neighbouring Islands: Pg C. S. Wilkinson, F.G.S., Gov. 
Geologist."

The matrix of these fossils is described as exactly that of the 
Lower Miocene beds near’ Geelong and Cape Otway. At Ivatau, 
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 cliff. 
The rock is calcareous, with corals, shells, echini, &c., 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 Victoria there 
is a similar arrangement—“ Yellow and blue calcareous 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 porphvrv 
of Cape York, which is but 90 miles distant from the Papuan 
coast, as Tertiary, and that the New Gfuinea 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 Clift's, 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 Victorian localities to justify the supposition at 
present.

Dr. Rattray (Q.J.G.S., xxv. 297), in his 11 Notes on the 
Geology of Cape Torlc Peninsula” (read 2nd May, 1869), says 
distinctly: “No fossils have been detected” in the sandstone 

between the volcanic 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 
ekertihed clay, ironstone, and quartzite may be seen at their
point of contact (p. 802.)

I.
5,

6.
7.

Now, Mr. Wilkinson gives a list of rock specimens as follows :
I. Quartz porphyry (Palseozoic) (?) from Cape York, found 
Q urQer]ying beds of Tertiary (?) ferruginous sandstone. 
-. V esicular basalt and brecciated volcanic tufa (Upper 

tertiary), from Darnley Island.
3. Small concretions of limonite, with polished looking sur- 

faces, dredged up off the Coast of New Guinea. 
Specimens of Chalcedony and flint, from Hall’s Sound.
' Bay limest0UC (Tertiary)> very friable, from Bramble 

Yellow calcareous (Tertiary), from Katau River.
Mah (T°rtial7)- fr°mTule

iroStone" oYlisf’‘“A7 relation to the “cliertifled clay 
iioilstone of Rattray I know not, but it is certain that there 
are many instances to be found in New ®Yi • 11 d ?
strata. No. 3 is also a common varied If S ? 616
places besides those indicated A It New°k °7 “ 
feet above the sea, where the nodSk of iHarbour, 100
kind of polish mentioned in No 3 Vnd are m m “•
1 Similar nodules hn+i ana are of considerable size.h r - » -- ™ sz

deuce in my own^X^ssLn^oncp110' parti,culars respecting evi-
localities already mentioned vet T T®rtiai7 beds in the
rock of light colour occurs’on vq - state that the calcareous 

° oui occurs on various points between the coast
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and the Astrolabe Range, and, according to the data given me bv 
officers of Ii.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 calcspar.

It may be well, in conclusion of this section, 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 siuce the date of that 
paper [“History of Austr. Tert. Geol.f read. before Roy. Soc. Tas., 
11th July, 1876], we find his admission [“Jozirw. Roy. Soc. 
X. S. W.f xi., 75, 1877] of two genera of generally considered 
Mesozoic age having been found in the acknowledged Middle 
tertiary strata of Aldinga, in South Australia—species each of 
Belem nites and Salenia—discovered by Professor Tate [See Q. J. Gr.S. 
Feb. 7, 1S77, xxx., p. 206.] lie adds, that though Salenia was 
considered to be extinct, and a characteristic of Mesozoic form, 
“a living species was dredged up by the ‘Challenger.’”

Hr. Duncan, President of the G-eological 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 
Palaeontological data.” Other speakers confirmed the occur­
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.”



IOO Sedimentary Formations
He concludes also, that “ to assert that any part of the con­

tinent has been preserved as dry land since theMesozoic period,” 
would be a hasty conclusion, “and that the weight of evidence is 
against it.” (“JHist. Aust. Tert. Geol.T op. cit., p. 25.)

§ 7. Quaternary Formation 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, 
Iluxley and others have also added to the general history of these 
creatures.*

The Hiprotodon appears not to have been limited to any one 
portion ot Eastern Australia, for its remains have been found in 
South Australia and Queensland as far north as the York 
a cnmsula.

In many of the “ gold-leads” also, fragments of bones are 
ounci. A section of one sample, at Wattle Flat, above the Turon 

1 ir 1S1 og3^U 111 my paper on “ Fossil Tones" (Q.J.G-.S., xi.,
1873” 14™ " Anniversary Address to Toyed, Society,

discoveries of tho extinct kangaroos is 
that of a porbon ofa skull °f ®7ie;nin,.s from the district 
of the Oastlereagh Elver, described by Professor Owen (“ Proseed. 
Zool. Sos., April 11, 1S77 ) as having relations- to Coreopsis

visit™ “T° ", f”

skull, which is still in thnVr. - ’ an, a east was afterwards made of the
30th November 18471 and* ^euin' A paper contributed by myself (dated

and some letters from the late W S o/Z/ze Condamme Siver").
detailed the characters of the animal' -is'fai 7’Esq” T* Dr‘ Leichhardt’ 
condition and other contents of Mr TV,1 as PieT yere then known, and the 
deserve any mention here but L th/ 7° r collection. This would not 
relating to the head of the Dinrotodnn^u °i “lfcroducing a curious event 
collection to the late Mr. Beniamm a,luded t°’ Mr- Turner sold his
was wrecked at Beachy Head on the '7« S6Ut lfc t0 England- The ship 
mg part of the relics of the cargo which w °+ Su1s!ex’ and tllc collection, form- 
Professor Owen bought it of the dealer wl^ t ^i’ 7ken to London> and 
ing its history. * w 10 Ead become its owner, not know-
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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 Palaeozoic 
formation. Many of these are encrusted with thin calcareous 
cement, which forms cups of clear calc-spar in hollows of a fine 
porphyritic grit—the same grit occurring on the Warrego, on the 
Ballandoon and Narran ridges, with transmuted quartzite, also 
in wells there and on the Darling near Port 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 Pankin’s Ranges 
on the Darling liiver, 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 
part of Peak Downs (22° 40' S.) which lies between Lord’s Table 
Mountain and the head of Theresa Creek, near the track from 
Clermont to Broad Sound. Compared with the bones of Dinornis 
in the Australian Museum, both the Curator of that institution, 
and myself came to the same conclusion as to its genus, and 
accordingly it was reported iu 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 possible 
former connection between those countries as illustrated by such

* See “ Jowrn. Roy. Soc. X. S. 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! It is an encouragement to-study and to describe 
your fossils, to find ‘ Papers’ so kindly commended as mine on Sthenuriis 
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 .ZWzorms, 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 Jour n. Soy. Soc. LL.S.W., 1877,” xi., p. 45-49. See also a 
Memoir " On Dinornis: containing a Restoration of the Skeleton of 
Btnornis Maximus (Owen), with an Appendix on Additional 
Evidence of the Genus Beomobnis m Australia: By Prop. 
Owen, C.B., F.K.S., &c.,” Trans. Zool. Soc. Lon. x., pt. iii., Oct. 1, 
187 / - J
• Thomas Cockburn Hood’s discovery of crocodilian remains 
m New Zealand seems to establish in another way some possible 
connection 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.

Ihe 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 direct communication in the other.

ia. ie Facihc 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, 
yet there are not wanting additional proofs to sustain the decision, 

g Part °f the °cean’ as held bv Fournier. (See

and India’ as well as Australia, New Zealand, and New
remX’ SV’7 ? U™tecL Not onlv do fossil Plant 
Se renX thr P,robabiW> but the wingless birds,
SliXmn tn Pyege pre8ent Pe™d- and
Ibrd shZin hGTt' regions, whilst, as Mr. Blan-
of India or the 1£s 1UA PaPer’_ the Slant-hearing series 
(see O.J.G.S xxG^nVpiV^^°n dndo-Oceanic Continent" 
West. ’ ' P ° a simdar connection took place to the

and New Holhnr^fVf “t0- P°ssib^° union of New Caledonia

Under the head of “ z Uiat o± bu'ds and reptiles.
Sendlis ies Seizes in the “
there is a paper by M E™A Science," tome 76, p. 77), 
Dispersion Geoe,raphique d™ J ®U'1Uer: eiltltJedU-Ao/zce sur la 
The author gives 4 list of f d.eJa Lunelle Caledomc."
that group aVd to the Lands oTpV^1’aS T* a« common to 
general, ¿„includingNew- Holbnd
m which latter group he finds vl d’ ew Zeabind- and Tasmania, 

b up ne Hnds oS 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 bv special 
currents, and which, living in the mountainous inner regions, are 
less exposed than littoral species to be carried away by exterior 
agents.”

This hypothesis tallies completely with the possibility of the 
connection I 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 
femur from Queensland, a tibia from S. Australia, and the portion 
of a pelvis I sent him from N. S. 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, E.L.S., shows such resemblances with 
certain Australian species as to confirm M. Tournier’s opinion 
respecting the former probable connection of the two great 
islands ; this is properly referred to in Mr. Wilkinson’s paper on 
the Geological 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, “ Descriptive Notes on 
Papuan Plants : Melbourne.” (Nov., 1875, to April. 187G.)

Remains of reptiles have also been found both in N. S. Wales and 
other parts of Australia, in Quaternary deposits, as for instance, 
Meejalania prison (Owen), a Laeertian allied to the Varans and 
Lace 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 relics have 
been found in different creeks 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; near 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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\ magnificent collection of tlic 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 ICrefft, 
P.L.S., C.M.L.S., &c., 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.”

I he i oodradigbee caverns will repay research hereafter. They 
have already furnished me with bones of birds, in which those 
of an Emu are prominent.

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

Professor M7 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 dArchiac, however, doubts its antiquity: “Rien,” he 
sa\ s, ne prouve que ce chien n'ait pas ¿té introduit par les premiers 
hommes qui ont peuple le continent Australien." (“ Leçons sur la 
Laune ¿¿uaterniaire, Pans," 1866, p. 271.)
(wittpnp?nfdlh1On t%1,I?T’8 I1slan^ made kll0wlb in 1869. the 
Xk of tbpfi^n?°fAXlrds a?d turtles embedded in the beach 
me bÎ Mr T^' '- ’Ha ,colIection of them was sent to

1 forwarded them to Professor 
thev belono-ed lat.ie was unable to determine to what

deposit ¡dso ZrXs^bX^ lslai;dsbi a?d that
living shell of the us scarcely distinguishable from ammg shell of the saine genus oft the Island and en^s of Turtle 
also embedded as in Raine Island in the Tit • ggJ Î z? 
“Trans., Roy. Soc. JT.S.W.," 1870 p. 37 V

IV ithin the last few years, the drifts of the lMacquarie Rivers have been searched for dtJ qCu>/0I1g and 
in 1860 bv mv^elf no • .ea tor diamonds, first reportedMaiTttXmrexLpleXSXS latt“
.mall and of little vaC ihouM^n U°Îmd ; ?Ut ^y are chiefly 
size and have been cut and polished1 beeU f°Und °f large''

.South Wale™ anTsomThavebeen found .Ot^.r loc.alities in New
Mr. Norman Taylor examined tl5d m A lctoria-

occurs at Two Mib Plat «fee and fi æ °f the mineral as lfco -ciat, &c, 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 dTew South Wales,” Trans.
Boy. Soc., y. S. W., ix., p. 183, 1875 ; and AV. 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 described its condition accurately.

Those found since 1860 have fully justified the heading of my 
notice published that year (“ Southern Gold Fields,” p. 272),— 
“New South AVales a Diamond Country.”

The Bev. Dr. Bleasdale, F.G.S., has published many valuable 
details of the A’ictorian gems.

Looking to the Colony of New South AVales, we find that in 
more than one instance the present river channels have 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 1 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 Biver, North Queensland, the same ore 
occurs in a similar way. About 1841 I received the first samp le 
of quicksilver from the neighbourhood of the locality on Carw el 
Creek, on the Cudgegong, where the cinnabar is found. I pro-1 
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 I860 as to the general distribution of them 
m the gold-bearing districts.
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In examining the gold alluvia at a variety of shafts about Gul- 

gong, Home Buie, and other places in the county of Phillip, I 
was struck by three prominent circumstances which have bearings 
upon the present and future of that region :

1. No shaft is, so far as I learned, deeper than 200 feet.
2. I he gravels of the alluvia were composed of pebbles and

fragments of rock common in the vicinity—derived from 
Carboniferous and underlying strata, with occasional 
fossils.

3. The quartz pebbles were in some cases perfectlv rounded;
m others the quartz was in fragmentarv lumps, as if 
recently broken from reefs. These did 'not appear to 
occur together. 11

of deS- Tr USiO1\I ckew,fl?m tLe latter fact was tbat periods 
nlme“if n?pn l'“'3 one ,of abl'asion of underlying reefs had taken 
stance inSJT 7 Peri°d °ialluvial deposition. A fourth circum- 
muhhud? of C]?mmente1d °F‘, the deposits of the shafts a 
wood and sp£i abraded lumPs of jasper, silicified fossil
in so^e insHnc? ch Van?US flFts and chalcedonie interchanges, 
fibres of the> wnnhems?ł.v?s decomposing so as to exhibit the 
tation LrettZd XaT W been formed by transmu-of Carboniferon • and showed that either an older series
theXies^wHch ne° "i ilSUfiei;ed SUcb .changes, or the beds of
gone the process "ixT UTlts ltsc^ Jn various outliers had under- 
tensive collection n-fól1 . °ue’ pdooree, has made a most,ex-
very beautiful specimens 6 ^wlb fra<“ei*ts’in wbich are “W 
he collected the™ Ar> +• W1 • Pr°hably never be rivalled, as the 'diggers A“ , t0 as tbey " ere disinterred by
transparent envelope o/what I beT ,COa1ted wdb a lining 
silicified water. Elsewhere t° b° a deP0Slt ft’om
11) I have dwelt unonTv- ( Soc- ^-S.W.y 1870. p.
of Professor Thomson mdHlUN^ S° att?cted the attentio11 
are frequently covered bv a crest th’V11 Iavlor’ rhese deposits 
frequently lies a more "recmit* dr ft^"6 tl °* ba.sa1^ uPon ffhich 
drifts. The colours of the alluv^ denVed h'°m °lde1’
some degree those nnikilh;« i •n,°'n Iong exposed, rival m 
of the Isle of Wight. UGS Wa:cb distinguish the west end

i" the neighbourhood1 of the an^/8 °Ver largC areas bl Maneero 
England over the countrvofthe r™"8- Strata’ as also in Xew 
same sort of alluvia as the , n! u t,,?n,ines> which exhibits the 
occurs. In 1851-3 when °T djbelds> and in which also gold 
Colony, it was generallv V\ dlSe?V?red the first tin in the 
Messrs. Ulrich, Wilkinson “ ™tb gold and gems,
made local explorations both ’ ei‘®ldge have since that time
which they have been derived"1 uvia and in the beds from

aemed. There are deposits of opals
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besides those in the gold-drifts ; and on Lawson's Creek, a feeder 
of the Cudgegong, agate breccias and opals occur. Opaline veins 
also occur in the basin of the Abercrombie Liver ; in that of the 
Barcoo. in Queensland; and about 25 miles S.E. of Cudgellegong 
Lake, on the Lachlan Liver.

At the mouths of the Liehmond and Clarence Livers gold is 
found distributed in the sands and covering pebbles of the sea 
beach; a similar distribution is found in the sands of Shell 
Harbour, Illawarra (where the accumulations above-named occur), 
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 
Zealand.

Numerous instances have also been recorded of gold having 
been found in the gizzards of wild fowl and of domestic 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
tance from the shore, and beyond the reach of the present waves. 
It is supposed to come in during easterly gales, from the volcanic 
islands to the north-east. In 1841 this fact, 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 
“ Tasmanian Journal,'' of which D’Archiae (“Prog. de la Geol. ) 
was pleased to say it contained all that was known on the subject.

Subsequently* received facts have only confirmed what was then 
stated.

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

Lespecting recent species very little , is actually known ot 
many of them, comparatively speaking, in any of the Colonies.
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Ot course there are scattered notices and collections in Museums. 
These, however, have not yet become historical. The Rev. J. E. 
T-Woods, is the only writer who has taken up the subject 
systematically m Tasmania, and we are indebted to him for some 
valuable lists, of which may be mentioned “ Description of New 
Tasmanian Shells (Proc. P. S. Tasm., 1875 and 1876),” and 
- Census, with brief descriptions of Marine Shells of Tasmania 
and adjacent Islands (Proc. P. S. Tasm., read 13 Mar., 1877).”
I his, indeed, comprises long lines of the coasts of East, South­
east, and W est Australia, embracing upwards of 550 distinct 
species, besides those of the Tasmanian coasts and Bass’s Strait, 
collected from various sources and especially from the compiler's 
personal researches.
i iheLlilte1 Mr' Stra"Se was a collector of Port Jackson Shells; 
but what became of his complete collection I do not know, 
^ome are probably, m the Australian Museum, Sydney. Mr. 
f^CAIZA, the Rev. R. L. King, B.A., Mr Ilaigraves,

I’ au(J othe^8» have also contributed many species: and on 
the whole, the catalogue must be an extensive one.

Raised beaches a,lso occur at various heights on rocky proiec- 
, + • t1G C-TSt’ B1.dlcatlug elevation of the land, of which there
Rn -hUtCt evAde,liee 111 fhe recent period, not only in Moreton 
of 'i-iiu dneT’a“d thence to Bass’s Strait; alsoon both sides
Mr ’ andAS far as Adelaide and King George’s Sound.
wST68 d- a ?r assuming the elevation of the land to 
evfdeiice n?d,poc“^yA00pfeet in Victoria, but he has no 
Satelv on fb ei'Sa7 Manne f°SsiIs above 600 feet. Unfortu- 
havc to found 6 Jas,te?'n e°ast> having no Marine Tertiaries, we

the authoritie^l“r has time^now6^ ’S impo?sj.ble to tuote a11
a wider ran o-e of «tot e allowed a more satisfactory digest or 
brought together in the'clesit -bas been thus collected is
the general Geol^of treTobL^^^tr “ “7^ 
perplexity, all specific reference to tho“18’ °U °*
covering, transmutim-- m- CC tbe ]gneous rocks traversing,

. Tn this Editiont tbe Sedimentary deposits,
view of bringing on tiL r acts.bave been introduced with the 
time to time to the fISC°vene.s that have been made from
geological inquiry has bppnS^a^eriGd’wben a new system of 

If private independent t/^f instituted in this Colony.
to accomplish more than tl ’*77 +nd res®ai'ch have not been able 
that now the Government abstract discloses, it may be hoped 
resources, pecuniary and -.ffi*1- ^'o,nmehced the work from its own7 and official, more will be accomplished than



New South Wales. 109

lias 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 mv 
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. I 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 Flemington (in Victoria), I believe them to 
be, if not Tertiary, of similar origin to the Later if e of India, and 
of the Islands in the intermediate sea.

Dr. Eattray, of H.M.S. “ Salamander,” who furnished 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 Eoval Society of New South Wales, more recently 
published his views in extenso 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 Ilawkcsbury 
rocks of New South Wales.

I do not remember that I 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 Diver, 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 Guinea rocks have been sent to me ; 
but although it was asserted strenuously that gold was found in 
them, in the district visited by H.M.S. “ Basilisk,” I have no
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been able to recognize the existence of any auriferous matrix, 
though it is well known that alluvial gold was discovered durum 
the visit of II.M.S. “ Rattlesnake” on the coast at the other side 
of the Island. I find, however, that nodules of excellent hematite 
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 
Macleav. J '

p1 I^'O f added a remark or two about 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 m Tnassie European rocks to which "that name was
given.

This . was an interesting addition to the living Trigonia
- estramon, 1 erebratula, &c., of Australia, 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

cos ervot other species than that first found (Ceratodus Dorsterk 
and what is more extraordinary, fossilized teeth, of which I was 
shown examples by Professor Wyville Thomson, who found them 
tl '^P^P^fy undertaken in search of the fish during
the stay of ITM.S. Challenger” in Port Jackson.
nS® m-R QrSti clesciMHion of thc fish by Mr. Krefft, Dr. 
S ’ Published a valuable “Description of Gera-

i/etl7 °i ^°-d ,Fishes recently discovered in rivers of
: if'? “I Transaction/' (partII., 1871)

in theTiS t1h^t.botI\Afasslz uud Pander had, from teeth found 
livii Cor t A J?n °- Europe, come t0 conclusions which the 
Ceratodus> Wk f nOldham als0 bad sported 
tralia in this in t 101 * C<i1’ s2ub 1 op Nagpur, in India. * Aus-
allied to J eui nd nCe pi'2C.^e1s fndia- The fish turns out to be 
grasses and weeds in fresh wateiv “nphiK“ " lk feeds 0,1 

tionrofnhehaLSt°omy“tf dl^artf rf° tA® fl h* “f“4® ®Ia““'

d“vp“
Carboniferous epochs if f bCi®”''"1“1 111 the DeTonian M<1 
ConcKoius, Phanhopleufm/, ■ iH« tl, g™era CDipterus, OhmduS, 
Lias, wheie the acfX X’aVna o “ is‘;.d°™ tothe and 
testify to its presence "• no furrt f distinct genus, Ceratodus, 
until the present period whe-ct®® °f ifc has teea fmmd
of winch is identical with that of th^M® “ g®“uP “J 
present, scarcely anv „-ml™- , Mesozoic era. Now, at
been a continuity of'the Diunn deny that there must have 
the incompleteness of the \nl°US Xpe ’ and *tls ojdy a ProoP oP to derive akl 0u -cord, ihatie have

° llcling it from only three so very
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distinct periods of existence. The Dipnoi offer the most remark­
able example of persistence of organization, not in fishes only, 
but in vertebrates. On a former occasion I have shown that 
numerous recent species of fishes have survived from the period 
of the geological changes which resulted in the separation of the 
Atlantic and Pacific by the Central American Isthmus. In 
Ceratodus we have now found a genus which, as far as evidence 
goes, persisted unchanged from the Mesozoic era; and in the 
Sirenida, o, family the nearest ally of which lived in the Paleo­
zoic 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, distinct 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” 
system, of which, as before said, New South Wales, at least, 
shows little or no visible trace.

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

I have also appended two sections, one from Mount Victoria and 
the other h-oin Burragorang, as well as a map showing portion 
of the Wianamatta Basin—which were made to illustrate my

s ZpSrDeposits ”eited at p- 68>tat ™
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IV.
V.

VI.
VII.

VIII.

IX.

X.

XI.
XII.

XIII.

XIV. 
XV.

XVI.
XVII.

Collection made by Sir T. L. Mitchell, 1831-183G.
New South Wales Fossils, collected by Dana, 1839-40.
List of numbers of specimens forwarded by Rev. W. B. Clarke, 

m 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 Paleozoic Marine 

beds. .List by Morris, 1845 ; collection made by Strzelecki.
“ A.” Carboniferous Marine Fossils. List hr Moms. 1815; col­

lection by Strzelecki.
M<c£rkeLiSt’ 1817 : ' COal Measure Plan*s,” collected by W. B.

M SiOy1S Lisfc’ 1847: “ Wianamatfca Plants,” collected bv W. B. 
Clarke.

B. M‘Coy’s List, 1847 : “ Carboniferous Marine Fossils.” 
Stutchbury’s “Devonian Fossils,” 1851-3.
Biantm. (1.) “Upper Silurian.” (2.) “Devonian.” (3.) Between 

bonSn-ouU’'TOni!,U “Lower Carboniferous.” (4.) “Car-

De Ivoninck s “ Lppcr Silurian Marine Species,” N.S.W.
De Ivoninck s “Devonian Species,” N.S.W.
“ C.” De Koninck’s “ Carboniferous Species,” N.S.W.
Lonsdale’s List, N.S.W., of Zoanikaria, 1858.
EïSS?<,mle“ei'’ 12 JnI-T’ 185s- W. Lonsdale to W. B.

XVIII.

XIX.

XX.

^*13^016^150^0^8 ^"pPei" Silurian” and “Devonian”
pecies, bonoued from M oodwardian Museum, Cambridge.

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

°f 9 “ay, 185G, and 28

Fossils of NeivShuthWa^ dl®?rent authors, of the Palaeozoic 
Me«n™ u . Wales Sedimentary Formations.

AustraliaTnd QueenslaiM^8 b' CbaS- Moore’ F-C.S.—AVestcu 

C°FeistnaaiitelAM.'D.llian K°SsiIs’ and A'stematic Table: By Ottakar
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APPENDIX I.

Collections made by Sir T. L. Mitchell, Sur. Gen., during bis Expeditions 
of 1831 and 1836, determined for him by the late W. Lonsdale, Esq., 
E.G.S., Curator of the Geol. Soc., London (see vol. 1, pp. 11-16 ; and 
“ Report” to Government, of 16 Octr., 1851) :—

Genus. Species. Locality.

Plant impressions 
Glossopteris .......

Fossil wood

Lepidodendron
? drifted ..............

Browniana
J” Broken Back ;
( Hunter River.
C Kingdon Ponds ; 
j Harpur’s Ilill ;
(. Minamurra R.
/ Road between Windsor 
(and Parramatta.

D
ev

on
ia

n ?
 

Ca
rb

on
ife

ro
us

.

I

Lithostrotion . 
Crinoidal stems 
Spirifer............

Isocardia ?..................
Litorina.....................
Megadesmus..............
= Pachydomus..........

Terebra ? ..................
Trochus.....................
“Shells” .................

Lepidodendron

Favosites

Stromatopora .
Heliopora .......
Crinoidal stems

glaber
sp. ... 
sp. ... 
filosa

antiquatus 
cuneatus . 
globosus 
lævis ........

oculus

Gothlandica 
alveolaris ... 
sevl. other 
concéntrica
pyriformis...

sp.

Ridge below Perimbungay. 
S. of Perimbungay. 
Harpur’s Hill.
Mount Wingen.
Harpur’s Hill. 
Perimbungay.

Harpur’s Hill

near Muluerindie. 
Harpur’s Hill; WilliamsR. 
Bunnemir Ck.Wollondilly.

Bed of Peel R. at Walla- 
moul.

near Honeysuckle Hill. 
Limestone Plains. 
Shoalhaven gullies. 
Shelley’s Cave, Argyle. 
Limestone Pis. 
Coodradigbee R.

Do. & Limestone Pis.

* In sandstone. Similar occurrence on the Warragamba, above iunction 
with Nepean.—W.B.C. J

n



ii4 Sedimenbwry Formations



Seio South Wales. 115

A
sta

rli
la

 (D
an

a)



116 Sedimentary 'Formations

M
o

ll
v

sc
a

 (6
) A

cF
.p

iiA
hA

~c
on

ti.
nu

ed
.

W ffl
g-2g-"g-"|gciSSgSsgg > a. > g

co
c

rx



New South Wales.
A

PP
EN

D
IX

 II—
co

nt
in

ue
d.



11S Sedimentary Formations

APPENDIX III.

1839-1844.
List of specimens of Poets, Fossils, and Minerals collected by tbe Key. AV. B. 

Ciakke, 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.

Districts represented.
No.

from
each.

Districts represented.
No.

from
each.

(*)
(<•)

GO
(0

(0
(<•)
(«)
fc)
(e)

Wianamatta
liawkesbury

Prospect Hill..........
Piakuhaba (Pennant

Hills) .........................
Matavai.........................
Windsor.........................
Maroota.........................
Illawarra .....................
Kazor Back ; Stone

Quarry .....................

271
115

22

33
5
1

16
588

6

(<9
(*)
(«)

(«)
(*)
(<■')
d)
d)
(Ô

Musw'ellbrook ..........
Mount AVingen..........
North of Liverpool

Range to Peel River..
New England ..............
Rage ................................
Gill’s Cliff.......................
Cedar Brush ..............
Segenhoe ........................
Upper Hunter..............

47
34

54
33
24
18
23
33
19

(e $ Z) Mcrrigang and Suttoi 
Forest.....................

(a) Argyle County .......
(n t) Murray „ ............

(a) Twofold Bay, Manccro 
(«) Murrumbidgee.......

24
145
119

16
71

(«) Cox’f 
&c.

Mount, York........
Bathurst sections

(fftj'c) Mudgee.................
(e) Awaaba .................

Mulubimba (Newcas­
tle) and up to Loder’s 
Creek

Hunter River (Lower)
Binjaberri.........
Harpur’s Hill .
Wollombi..........
Darlington.........
Glendon...............
Korinda.........

Elver, Hartley

(e)

34
2

79
80 
31

(e) Paterson ........................
(e) Lewin’s Brook ,- Allyn

River ...................
(e) Port- Stephens..........
(e) Stroud .......................
(e) Smith’s Creek. &c. ..

(c) Williams River...........
(e) Irrawang and Aron a

Clarence River and
North of .........

12

IS

65
38

(r)
(<-’)

z(C)
(?)
(<■)
w
(<■)

Total

111
34
44
26
10
16
75
38

(e) Richmond River and 
Moreton Bay..........

Miscellaneous . 

Norfolk Island

18

51

11

6

2,012

Total ...........

Grand total

559
2,012

2,571

In the above list (e) refers in -eto trap. ' t0 carbon’ferous rocks; («) to auriferous; (/)
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APPENDIX IV. 

1840.

Fossils recorded by M. de Verneuil (“ Bulletin de la Soc. Géol. de France,” 
tom. xi., p. 177. Séance, 2 Mars, 1840.)

Genus. Species. Locality. Remarks.

Orthoceras ....... SP................................. Silurian species (de Ver.) 
from Museum of Nat.

Spirifer .. Small striated .......... OS Hist., Paris.

Cyathopbyllum
O
w

Calamopora ... Gotlilandica...........\..

In the same paper by M. de Verneuil, “ $«?• l’importance de la limite qui 
sépare le calcaire de montagne des formations qui lui sont inférieures”—he 
gives the following, as reported by the officers of “La Bonite,” as Cakbon- 
iteeocs species determined by himself, viz. :—

Productus ....... pustulosus (Phill.) ... AC Identical with Yorkshire
near scabriculus (Sow.) o species.

Spirifer ........... n. trigonalis ............... ë
ï^.s

sp. “ dichotomous” ...
¡7

” ........... n. undv.latus (Sow.) ... . c5

oblatus .......................
= Terebrat. l&vigatus a* Like those of Visé, Bel-
(Schlotlieim.) « g, girnn. (?) S. glaber.

„ ........... great smooth sp.
¿ft

Great Bivalve... -g

„ Pectens... new sp.......................... 0<D
Calamopora....... ” .......................

00

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 author adds, “ the same species are 
found in Van Diemen’s Land, and besides them a great abundance of Retepora, Cyatho- 
phyUum, Calamopora, Clypeaster, and Dentalium, which are rarely met with in the 
neighbourhood of Mt. Wellington. All these specimens were collected in the hills of 
ilorambiji to the south of the Blue Mountains, and the beds containing them are partly 
covered, as at Hobart’s Town, with recent lignites.” !!!

This curious medley is described as “extracted from the ‘ 1 tyage dt la Romtc : Geol. et 
Mineralogie, par M.E. Chevalier, p. 332.'”

I have little doubt that the Silurian species came from the Murrumbidgee, and the 
Carboniferous from Tasmania.—W.B.C.
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APPENDIX V.
1812-3.

Ludwig Leichhardt’s List.
From “Notes on the Geology of parts of New South Wales and Queensland, 

niadeinlSPUf translated hy G. H. Ulrich, Esq., F.G.S. ; and edited bi, 
II . P. Clarice, in II augh s Almanac," Sydney, 1867 and 1868.

Genus. Species. Locality

O

U
pp

er
 M

ar
in

e.

I
I

Largefern,likeacrostichum 
G-lossopteris..................
Equisetum (= Phyllo- 

theca)..............................
Lepidodendron (sent to 
Jardin des Plantes. 
Paris).

Corallinites ........

Equisetum .............
Spirifer......................
Pecteus ....................
Trochus ..................
Paehydomus.............
Turrililes (doubtful) 
Many other shells ... 
Ostrea (doubtful).
Fenestcllae .............
Spirifer...................
Trochus ..................
Semicardium .

Encri nites
Terebratula and other 

shells.
Trilobite [Doubtless Pra- 

chymetopus.—W.B.CJ
Lycopodium (?) 
Lepidodendron

Wiltoni

obtuse striatum 
abundant .

Newcastle.

Newcastle.

Harpur’s Hill.

Glcndou.

Kelliman’s Creek.

U Bell’s Creek.

f East of G-wydir.

Horton River.
Carrow Brook.

I Glennie’s Stockyard. 
Iluskisson’s Creek. 
Manila Creek &Eulowrie.
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APPENDIX VI.

1845.

Mr. J. Bef.te Jukes, M.A.,’ F.G-.S., F.R.S., accompanied the Rev. SW. B. 
Clarke in a 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 occurring at Wollongong. [See 
“ A~o1.es on the. Paleontological Formations of New South Wales,” Q. J.Gr.S., 
vol. iii, pp. 211-214, 1847.J

Genus. Species.

Fossil wood in abundance.
Sten opora ............... crinita.
Producta.......................................... rugata.
Spirifer ............................................. subradiatus.

Stokesii.
>> ■■■•..................................... avicula.

Pacbydomus ................................... carinatus.
„ .............. ovalis

Orthonota .........................................
(= globosus. Mon’.) 
sp. nov.

Pleurotomaria..................................... Strzeleckiana.
Bellerophon ..................................... contractus (MS.)

APPENDIX VII.

“Carboniferous Feora” of the Upper Coal-Beds overlying Palaeozoic 
Marine Beds.

List by Professor Morris, 1S45.

Collected by P. E. dc Strzelecki.

Genus -Brongniart’s. Species. Locality,

Sphenopteris .......................... Section of S. linearis. Jerusalem, Tasmania 
Newcastle.lobifolia......................

ulata, var. ex ills „ basin.

Jerusalem basin.
Glossopteris .........................
Pecopteris — (alethopteris)—

(Schimp).
(Cycadopteris) (Schimp)......
Zeugophyllites ...................
Phvllotheca .........................

Browniana ..............
Australis ...................

near odontopteroidcs
elongatus ..................
Australis.
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APPENDIX Vfir. “A.”

CaBBONXEEBOVS Marine 1’OSSILS examined by Professor Morris. IS 15. 
Collected bv P. E. de Strzelecki.

Genus. Species.

Stenopora ......
Po

Tasmaniensis ...
ovata ..............
informis ...........

Eavosites.........
crinita ..............
Crotlilandica

Amplexus ...... amndinaceus ...
Eenestella. ....... ampla .............

» ....... internata ...........

Hemitrvpa.....
fossula .............. i
sexángula........

Allorisma ___
Mc

curvatura........ .
Pachydomus ... antiquatus .......

h euneatus ........
lievis............

,, globosus ...........

Ortkonota .......
carinatus .....
costata ..............

Eurvdesma.......
compressa.........
cordata .........

Pterinea .......... macroptera ......
Pecten.............. Illawarrensis ... I

....................... Jinneformis ....... I
Eittoni ....... A

» .............. squamulifcrus ...

Locality.

Spring Hill, Tasmania 
lllawarra, N.S.W. .
Yass Plains, N.S.W.
Barber’s Creek, N.S.W.
Spring Hill; Mt. Wellington :

Marshes ; Tasmania 
Mt. Wellington (Tasmania) ; 

Plains ; Raymond Terrace :

Eastern

Patrick’s
N.S.W.

N.S.W.; Spring Hill (Tas.)

awarra rLoehinvar, 
W.B.C/J N.S.W.

N. Railway.—

Terebratula. 

Spirifer __

Produetus

Bbachiopoda.
cymbteformis ... Raymond Terrace, N.S.W.

Raymond Terrace and lllawarra, N.S.W. 
Booral, N.S.W.
Grlendon ,,
Eastern Marshes (Tas.) 
lllawarra; G-lendon; N.S.W.; Mts.Dro-

avienla Wellington, Tasmaniaavicula............ Eaglehawk Neck (Tas.)
vespertilio ...... ' '

'I Cr«.)
Hlawarra ; Raymond Terrace (N.S.W.): 
pastern Marshes; Mt, Wellington (Tas.) 
J.uts. Dromedary and Wellington (Tas.)

hastata 
erebri stria.... 
Darvrinii .... 
Tasnianiensis 
subradiata .

brachy tiñeras 

snbquadratus

6
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APPENDIX VIII. “A.”—continued.

I 2

Genus. Species. Locality.

Littorina..........
|

filosa.............
G-ASTEEOrODA.
.... Booral, N.S.W.

Turritella ...... tricincta ....
Piatyschisma ,. oculus ........ .... Ilarpur’s Hill, N.S.W.

,, rotundatiun .
Pleurotomaria.. Strzeleekiana ... Illawarra and Glendon. N.S.W.

cancellata...... .... Illawarra ,,
? cónica ...... ....

Belleroplion ... micromplialiii
Heteeopoda.
...| Illawarra, N.S.W.

Theca ............ lanceolata......
Pteeopoda.

... Illawarra, N.S.W.
Conularia ....... laevigata ...... and Haymond Terrace, N.S.W.

Orlhoceras .. near, undula 1
Cephalopoda.
um| Vass Plains, N.S.W.

Baird ia ....... affinis ..........
Cepstacea.

... Booral, N.S.W.
Cvthere .......... sp.
Trilobites ....... small impressions ¡

Icthyodorulites..
Pisces.
Booral District, N.S.W.

APPENDIX IX.
Coal AIeasuee Plants—“ Carboniferous of Morris”; “Oolite of M'C'oy”: 

Professor M'Coy’s List, 1847—collected by W.. B. Clarke; see “Annals 
Natural History” vol. xx. *

Genus. Author. • Species. ' Author. Locality.

Vertebraría...........
Cyclopteris .... 
(=Gangamopt. M‘C.

Royle . 
Brongn.

Australis .. 
angustifolia

M'C'oy .. Mulubimba (Newcastle). 
Guntawang.

1860.)
Sphenopteris .......... Brongn...

Schinip.
alata ... Brong. .. 

Goepp.
Mulubimba.

(S. Hymenophyllites)... (Grandini)..
1. 404.

»» Brongn.. lobifolia .. Morr .... id.
»» hastata .. M'Coy .. id.
»» ,, Germana .. id.
,» plumosa .. ,, id.

Glossopteris... • » flexuosa ..
Brongn... 
M‘Coy ..

id.
Jerry’s Plains anil id. 
Wollongong and '! Arowa. 
Mulubimba.

linearis.... 
clongatus.. 
Australis ..

Zeugophyllites...........
Phyllotheca .. Brongn... id.

ramosa.... M‘Coy .. id.,, Hookeri ..
—-—-_________

Note.—Arowa is below Marine beds—Clarke's Hill in Wianamatta.
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appendix x.
Plants from Wianamatta Beds, collected by W. B. Clarke, and described by 

Professor M'C'oy, 1847. (See “ An nah of Nat. Hist.,” vol. xx.)

Genus. Author. Species.

Gleichenites.................. odontopteroidcs..= Beeopteris (Morr.)
= Cycadopteris (Schimp)
= Beeopteris (Carra-

thers).
Odontopteris ......... ßroii0*. microphylla .... 

OVíltíl‘t Otopteris ............ Lindk ..
(? Rhacopteris of Feist).
Phyllotheea............ Brong. ..
Beeopteris.................. tenuifolia..............

Author. Locality.

Morr. .. Clarke's Hill, nearCob- 
bity.

M’Cov ..:
-

Do. (not figured.) 
(?)Arowa (doubtful.)1 -J
Clarke's Hill, 

id.

APPENDIX XI. “B.”
Carboniferous Marine Fossils, determined by Professor APCoy, 1847. 

(" Annals Nat. llist.f vol. xx.)

Genus. Species. Locality.

Stenopora

Fenestella

Glaueonome........
Cladochonws........
'! Strombodes ... 
Turbinolopsis ... 
-Amplexus............

Tribrachyocrinus. 
Actinocrinus.

Zoopiiyta. 
Tasmaniensis ...
crin i ta...............
ovata ...............
ampla .................
fossula.................
internata.............
undulata.............
? antiqua.............
? plebeia.............
allied to pluma ..
tenuieollis..........
-1 ust ralis ..........
bina ...................’
arundinaceus........

Crixoidea. 
Clarkei...................

Darlington.
Wollongong; Black Head ; Darlington. 
Darlington.
Muree ; Bell’s Ck. ; Coder's Ck.
Muree.
Bell's Ck. ; Darlington.
Dunvegan or Burragood. 

y Korinda.
Burragood.

id.
Wagamee.
Buiragood.
Cuiradulla C'rcek ; Illawarra ; Shoalhaven. 

Darlington.
Wagamee; Wollamhoola

Bairdia.................
Cythere.................
Brachymctopus .. 
Phillipsia .............

Atrypa .................

Spirifera ..............

Crustacea.
curta ...................
impressa...............

I Strzeleckii..........’
? gemmulifera ... '

Molmjsca. 
cymbæformis (M)
biundata............... ’
Jukesii ...............
crebristria (M) , ’ "
vespertilio ..........’’
calcarata............. ' ’
avicula...........
Darwinii (M)
subradiata........
• glabra ......... ’ "

Burragood.
id.
id.
id. -

; Korinda ; Lewin's Brook. 

Trevallyn
’ (Eagle-hawk’s Neck, Tas.)

Black Head 
Burragood. 

id. ;
Black Head 
Burragood.
Black Head ; Korinda.
Loder’s Ck. ; Barraba ; Black Head. 
SiaMm;.d !aíraaweanÍ; WoHOng°ng ’ Dar’ini



Genus. i Species.

Spirifera

Orthis.....................

Productus..............

Leptæna.................
Orbicula.................

Pectcn

Aucula..................
l’terinea.................
Eurydesma ..........
Inoceramus..........
Pleurorhyncus....
Allorisma..............
Orthonota..............

Modiola.................
Pachydomus (M)..

? Cardinia..............
Xotomya (-1/) ....

? Pullastra..............
? Venus..................

Euomphalus .... 
Pleurotomaria ....

Platyschisma ....

Theca ..., 
Conularia

Bellerophon..........

Nautilus ..............

New South Wales.
APPENDIX XI. “ B.”—continued.

SIollcsca—continued.
attenuate........................
Tasinaniensis (SI).........
latu ...............................
duodccimcostata.........
oviformis........................
striatula ........................
Australis ........... .........
spinigera........................
antiquatus (reticulatus)
brachy thærus................
setosus ........................
scabriculus....................
undidatus ....................
xp. (Hardrensis) ......
aj/inis ...........................

Lasiellibraxciiiata.
. squamuliferus(M).
. ptychotis .............
. sub-ó-lineatax ...
. tessellata...............

macroptera (SI) ..,
cordata (SI)...........
ilitchellii ...........
Australis ...........
curvatura (SI)........
eomprcssa (SI) ...
costata (SI)...........
crassissima...........
carinatus (SI).......
globosus...............
yiyn-s......................

¡ sacadas...............
ovalis ...................
puxillus ................
exilis ....................
securiformis.........
clavata....................
striato-costata .... 
gregaria.................

Gasteropoda.
?ÍMWÍteKS...............
subcancellate (SI) . 
Strzeleckiana (SI) .
Morrisiana...........
rotundatum (SI)... 
ocultis (SI) ...........

Pteropoda. 
lanceolate (SI) .. 
lævigata (SI) ....
torta .................
tenuistriata ....

Cephalopoda. 
micromphalus (SI)
intcrstrialis ........
I N. sulcatus........

Locality.

Burrag’ood.
Lewin’s Brook.
Lewin’s Brook.
Wollongong; Sluree.
Barraba.
Lewin’s Brook.

id.
Burragood.
Lewin’s Brook.
Loder’s Ck. ; Korinda (Muree.) 
Lewin’s Brook.
Hall’s quarry, Ilobart Town. 
Loder’s Creek.
Burragood.

id.

Wollongong.
Burragood.'
Harpur’s Hill.
Burragood.
Port Arthur (Tas.)
Harpur’s Hill.
Glendon; Wollongong. 
Wollongong.
Darlington ; Wollongong ; Glendon. 
Harpur’s Hill.
Wollongong.
Harpur’s Hill.
Wollongong ; Port Arthur (Tas.) 
SS'ollongong.

id.
Black Head ; SVollongong. 
SVollongong.

id.
id.
id.
id.

Burragood.
SVollongong.

Burragood.
Loder’s Creek. 
Wollongong.
Black Head ; Muree. 
Harpur’s Hill.

id.

Black Head. 
Harpur’s Hill 
Muree.

id.

Muree.
Burragood.

id.

Ï25

N.B. —In the above list, ‘M’ signifies new genera, and species formedbyProfessor 
Morris ; the italicised fossils belong to Professor SI‘Coy. Bv comparison of lists “A” and 
“B” “ c” the progress of discovery since 1345 may be ascertained, (dppendiccs Vid.
A if All.)
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APPENDIX XII.
Recorded as; “Devonian Fossils” by Samuel Stutchbury, F.G.S., sometime 

Geological Surveyor in New South Wales, 1851-53.

Genus. Species. Locality. Reference to 
Reports.

Spirifera ....
Pori tes ..........
Stenopora .... 
Favosites .... 
Actinoerinites 
Platyerinites... 
Rhodocrinites . 
Cyathocrinites.

Spirifer..................
Shell (turbinated)
Corals......................
Cyathophyilum ..
Favosites ..............
Stromatopora ....
Porites ..................
Crinites..................
Molluscs..................
Porites .............
(= Heliolites) ....
Caunopora..............
Lepidodendron...
Crinital....................
Lepfcena ....
Bivalve Shell
Orthoceras ............
Piscis..................

with “Pentangu­
lar Column.” |

Stokesii .............. '

near pyriformis 
interstineta ... 
ramosa ..........

fragments

Brucedale 12 April, 1851.

Errowinbang, 
Flyer’s Creek.

18 July, 1851.

Nubrigan or Badul- 
dura Creeks.

Near Wellington

18 Oct., 1851.

26 Jan., 1852.

Asaphus (?) ..................
Calymene................
Serpula..........................

Euomphalus..........
Turbo........................... '
Orthonota.............
Mytilus............... ..
Posidonia (?) ....... ’ '.' i
Avicula..................... ’ '
Nucula ........
(Others)............‘
< frbicula ................. ’ ' ’
Productus....................'
Leptæna ............. ..
Ortliis..................... ..
Spirifer............... .

unknown ........
. SP.................... i
fragment jaw 

(very doubtful), 
sp- ..........
sp.
sp.

North side of Horton 
R., near Mogera 
Creek.

sp..................
sp- ..........
sp..................
sp..................
sp. ..........
sp- ............
sp....................
sp- ............
sp- .............. I
!>’■ .............. - Pallal

1 July, 1853.

Atrypa ...................
Terebratula .............
Hypothyris ...........\
Cyathocrinus .... 
Portions of Stems ..' 
Turbinolopsis ....
Favosites (?)..........
Glauconome.............
Fenestella............ '
Retepora and others 
Cirrus and another 
Turbinated Shell...

sp. 
sp-

disjunctus 
others ... 

sp- 
sp. 
sp. 
sp- 
sp- 
sp.

». ?!’• -- 
bipinnata

sp.
sp.

1 July, 1853.

> Near Taoratooka, 
J Canoniodine Creek.

12 April, 1S52.
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APPENDIX XVI. continued.

RÉSUMÉ GÉOLOGIQUE.
Le travail qui précède comprend la description de cent soixante-seize 

especes de fossiles carbonifères qui toutes ont été recueillies par les soins du 
révérend V. B. Clarke dans toute l’étendue de la Nouvelle-Galles du Sud 
et dont la plupart ont été figurées avec la plus grande exactitude possible.

Parmi ces especes, on en compte cent et trois dont l’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 
carbonifère de l’Europe.

Le tableau suivant dans lequel j’ai marqué par un astérisque l’existence 
de chacune des espèces soit en Europe, soit dans l’une des trois importantes 
regions de 1 Australie, à savoir : la Nouvelle-Galles du Sud, la Tasmanie et 
la terre de la Reine ou Queensland ('), permettra de saisir par un simple 
coup d œil leur distribution dans ces diverses contrées.
Pii,1.aiÎl^t^Se-«xrelnar<11?abIe,que la colouie de Victoria n’ait encore fourni aucun fossile du 
calcaire carbonifère, quoique les terrains paléozoïques n’y fassent pas défaut.

9
10
11
32
13
14
15
16 
17 
38
19
20 
21 
22
23
24
25
26
-1
28
29
30
31
32
33
34
35
36
37

Axophyllwm Thomson!, L.-G. de Köninck
Lithostrotion irreguläre, J. Phillips ......................
r, Conybeare et Phillips
Ci/aiAqpaj/tiMi» MMiersaia, L.,G. de Köninck 
Lophophyllum minutum, L.-G. de Köninck .

„ corniculum, L.-G. de Köninck... 
Amplexus arundinaceusi W. Lonsdale 
Aaphrentis Phillips!, Milne Edwards et j. Hahne

,, Gregoryana, L.-G. de Köninck..............
„ cainodon, L.-G. de Köninck..................
,, robusta, L.-G. de Köninck............

Cyathaxonia ininuta, L.-G. de Köninck 
Cladochonus tenuieollis, F. McCoy 
Syringopora reticulata, A. Goldfiiss..........................

rawwtfosa? A. Goldfuss............
kavosites ovata, W. Lonsdale...........
Synbathocrinus ogivalis, L.-G. de Köninck..............
Poteriocrinus tenuis? T. Austin .......... ............

„ _ radiatus? T. Austin 44..................
Platycnnv.s leevis, Miller ........... .................
Actiiwcrinus polydaetylus, Milier
Inbrachiocrinus Clarkei, F. McCov ................
Cyathocrinus Konincki, W. B. Clarke 
Palceaster Clarkei, L.-G. de Köninck 
Penniretepora grandis ? F. idcCov 
Pendncopora Hardyi, W. B. Clarke
PenesteUa plebeia, F. McCov .................
l'enestella fossula, W. Lonsdale 4 44......................

„ propinqua, L.-G. de Köninck’ 4............
„ multiporata, F. McCov ...
„ Morrisii, F. McCoy
» gracilis, J. D. Dana.........4.......................
„ intern ata, W. Lonsdale ... ................

J^rotoretepora ampla, IV. Lonsdale . ...................
Petepora ? laxa, L.-G. de Köninck ............................
Polyporapapillata? F. McCov . ....................

Cora, A. d’Orbrmy' ..............................
» magnus, F. B. Meek' et Ä.' IL Worths,i i
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38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56 j 

57j
58
59
60 
61 
62
63
64
65
66
67
68
69
70
71
72
73
74
75

79
80 
81 
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

Prodwcíws sennreíicwZaíMs, AV. Martin........
Flemingü, J. Sowerby ................
undatus, Defrance ........................
py.nctatas, AV. Martin....................
Jwn&riafws, J. Sowerby................
scabriculus, AV. Martin ................
brachytlicerus, G. Sowerby ........
fragilis, J. I). Dana........................
Clarkei, E. Etheridge....................
aculeatus, AV. Martin....................

Chonetes papilienacea, J. Phillips ................
,, ¿«pnema?!«, L.-G. de Koninck .

Strophomenes analoga, J. Phillips................
Orthotetes crenistria, J. Phillips....................
Or this resupinata, AV. Martin ........................

,, Miehelini, C. Leveillé............................
Ithynchonella pleurodon, J. Phillips ............

,, inversa, L.-G. de Koninck ...
Athyris planosulcata, J. Phillips....................
Athyris ambigua I J. Sowerby........................
Spirifer lineatus, AV. Martin............................
Spirifer lineatus, var. crebristria, J. Morris.

glaber, AV. Martin................................
Darwinii, J. Morris............................
subradialus, G. Sowerby ................
ow/onnís, F. McCoy ........................
duodccimcosta tus, F. McCoy............
Strzelecka, L.-G. de Koninck ........
Clarkei, L.-G. de Koninck..................
pingáis, J. Sowerby..............................
concolutus, J. Phillips..........................
vespertilio, G. Sowerby......................
latus, F. McCoy ..................................
triangularis, AV. Martin......................
bisulcatus, J. Sowerby ......................
Tasmaniensis, J. Morris ..................
eæsuperaiis, L.-G. de Koninck..........

Spiriferina cristata, v. Schlotheim..................
„ insculpta, J. Phillips ..................

Cyrtina septosa, J. Phillips ..............................
Tercbratula sacculus, AV. Martin......................
Tercbratula, var. cyinbceformis, J. Morris .. 
Scaldia I depressa, L.-G. de Koninck..............

,, lamellifera, L.-G. dc Koninck..........
Sanguinolites undatus, J. D. Dana..................

„ Mitchellii, L.-G. de Koninck ..
,, Etheridgei, L.-G. dc Koninck..
„ McCoyi, L.-G. dc Koninck ....
,, curvatus, J. Morris.........................
,, Tenisoni, L.-G. de Koninck....

Clarkia myiforniis, L.-G. de Koninck........
Cardiomorpha gryphoides, L.-G. de Koninck

„ striatclla, L.-G. dc Koninck .. .
Edmondial striato-costata, F. McCoy ..........

„ nóbilissima, L.-G. de Koninck .. 
„ intermedia, L.-G. de Koninck ..

Cardinia exilie, F. McCoy ..................................
Pachydomus globosas, J.D. Sowerby..............

„ l'œvis, -I. D. Sowerby ..................
,, gigas, F. McCoy..............................
,, avail's, F. McCoy ..........................
„ cyprinus, J. D. Dana ..................
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97 Pachydomus puslllus, F. McCoy .................................... *
98 ,, pnlitus, J. D. Dana ........................................
99 Danai, L.-G. de Köninck ............................ *

100 ilœonia Kmiincki., AV. B. Clarke.............................. *
101 „ elongata, J. D. Dana .................................... J
102 ,, gracilis, J. D. Dana....................... *
1031 Pleurophorus Morrieii, L.-G. de Köninck.......... * 1

Orthonota ! costata, J. Morris .............. *
101 Pleurophorus biplex, L.-G. de Köninck.......... *
105 carinatusl J. Morris.......................... *
100 Conocordiuin Australe? F. McCoy............
107 Tellinomya Darwini, L.-G. de Köninck.............. *
10s Palœarca costellata, F. McCoy................ *
109 „ interrupta L.-G. de Köninck .. *
110 ,, subarguta, L.-G. de Köninck............ *
111 Mytllus crassiventer, L.-G. de Koninck ... *
112 ,, Digsbyi, L. -G. de Koninck ................ *
113 A inculopecten leniitsculus, J. D. Dana ... *
114 » subquinqueitneatus, F. McCoy............
115 ,, limœformis, J. Morris.................... *
110 ,, consimilis, F. McCoy.... *117 ,, depilis, F. McCoy ................
113 ,, e.longatvs, F. McCoy... *119 ,, pty dhotis, F. McCoy......... *120 Knockonniensis, F. McCoy .... *121 ,, LTardi/f, L.-G. de Koninck . «122 cingendus, F. McCoy.............. *123 ,, granosus, J. Sowerbv .......... *124 ,, h'orbesi, F. McCoy............ *125 „ tessellatus, J. Phillips............ *120 „ profundus, L. -G. de Koninck............... * .. I ..
127 ,, Pittoni, J. Morris ...128 Illawarrensis, F. McCoy.129 Aphanaia Mitchellu, F McCoy .... $ ' •
130 gigantea, L.-G. de Koninck ........l3l Plein tea macroptera, Morris ...
132 .. lata, F. McCoy........
133 Amcula sublumulata. L.-G. de Koninck .134 ,, JIardyi, L.-G de Koninck............ :S135 ,, decjpfen», L.-G. de Koninck..........136 "rDfnnrxrens, L.-G. de Koninck . • ’
137 Con ulana tenuistnata. F. McCoy *138 „ qaadnsulcnta, Miller........139 „ foertgYiia, J. Morris ....140 ,, mornata, .1. D. Dana • • .
141 Dentaliu m cornu, L.-G. de Koninck ’ * 1142 Plat geeras angwdv.m, J. Phillips * ’ ’ I143 ,, triiobatum, .1. Phillips • ’144 ,, altum, .1. D. Dana ........145 ,, tenella, .1. D. Dana ... * 1
140 Poreellia » oodwardü, AV. Martin . ••147 Plcurotonuiria Morrisiana, F. McCoy . >:=148 „ subcancellata, .1. Morris *

striata, -J. Sowerbv............150 geuunidifera, J. Phillips ..loi ,, ha milis, L.-G. dc Koninck .. *
» naticoides, L.-G. de Koninck *

154 ,r„ -t" ■ . ^y^ncefornns, L.-G. de Koninck .. 
Muiclusoiiia tnfilata, .1. D. Dana ........ *

156
1 '.7

„ 1 eriteuiliana, L.-G. de Koninck.
Dumnphalus oculu.s, J. D. Sowerbv ........ *

„ minimus, F. McCoy *
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Euamphalus catillus, W. Martin .... 
ilacrocheïlus filosas, J. D. Sowerby ...

*
3:

*
160 ,, acutus, J. Sowerby.............

Loxoncma difficile. L.-G. de Koninck..........
*161 *

162 ,, constrlcta, W. Martin .... 3=
163 „ «rtifissônà, L.-G. deJKoninck ................. «
164 ruqifera, J. Phillips........................
165 Goniatites micromplialus, J. Morris .. *
166 ,, st riet us, J. D. Dana................

Orthoceras striatum, -T. Sowerby................167 *
168 ,, Martinianumî L.-G. de Koninck...

Cameroceras PhiMpsii, L.-G. de Koninck ........
* *169

170 A <n/ft7,ís sîi&sifZcaiMS, J. Phillips.................. 3= 3=
171 Polycope simplex, T. R. Jones et J. W. Kirkby - • * 3:
172
173

Entomis Jonexii, L.-G. de Koninck ......................
Phillipsia seminífera, J. Phillips ......... :jc

174 Griffithides EichwalAi, G. Fischer de W aldheim............. * S:
175
176

Brachymetopus Strzeleckii, F. McCoy ................
Tomodus convexas í L. Agassiz .............................. •• 1

Totaux..................
------------------ ---------------------------------------------------- ------

176 9 ' 12 74

En ajoutant à la liste qui précède les espèces suivantes qui ne se sont pas 
trouvées parmi les nombreux échantillons qui m’ont été communiqués par le 
révérend W. B. Clarke, mais qui ont été décrites par les auteurs dont j’ai 
cité les ouvrages au commencement de mon travail, on arrivera à un nombre 
total de deux cent quarante-neuf espèces (T).
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 d
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1 Favositcs (Stcnopora) cr initia, W. Lonsdale ...
2 ,, ,, Tasmanie nsis, W. Lonsdale .... 3ï
3 ,, ,, informis, M. Lonsdale................. *
4 Stronibodesl Australis, F. McCoy ..
5 Turbinolopsis!- binai W. Lonsdale..................................... *
6 Cerioporal laxa, R. Etheridge............................................. 3:
7 Ecnestclla undulata, J. Phillips ......................................... *
8 ,, media, J. D. Dana .. 3:
9 Glauconorne pluma ! J. Phillips .................................... 3!

10 Ilemitrypa sexángula, W. Lonsdale .................................
11 Lingula ovata, J/d. Dana..................................................... *
12 Piscina affinis, F. McCoy.......................................................
13 Siplionotreta! curta, J.D. Dana ......................................... *
14 Productus rugatus! J. Phillips.............................................
15 ,, subquadratus, J. Morris...................................... 3: *
16 Spirifer Stockesii, Koenig.......................... ........................... 3:
17 ,, paucicastatuR, fi R Sowerby ............................... $
18 Sanguinolites Glendonensis, .1 D. Dana ........................... *
19 v audax, J D. Dana............................................ 3:
20 Edmondia 2 concéntrica, R Etheridge ............................. *
21 ,, obovata, R. Etheridge.......................................... 3= :
22 Solecurtus 3 ellipt.icn.a J D Dana ........................................ 3= .. 1
23 Solecartustplan/ulntnx J D. Dana........................................ *
24 A starte! gemma, J. D. Dana ............................................. *25 Pachydomus (Astartila) cytherea, J. D.Dana................. *

(') Je crois devoir faire observer que je ne garantis pas l’exactitude de ces espèces, don 
plusieurs me paraissent être fort douteuses.
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'a
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60 
61 
62
63
64
65
66
67
68
69
70
71
72 I
73 I
74 !

78
79
80 
81 
82 
83

Ta
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Pachgdomus (Astartila) politus, 3. D. Dana...............
„ ,, Oyelas, J. J). Dana...................
„ ,, transvenxux, 3. D. Dana.........

Pachydomus ? „ corpulentas, J. D. Dana.........
Pachydomus „ intrépidas, J. D. Dana .......

,, „ lineatus, J. D. Sowerby .........
»• „ anliquatus, J. D. Sowerby...
,, », sacculas, F. McCoy .........

„ >» „ laws, J. D. Sowerbv...............
Cardima ? recta, J. D. Dana ....
Ev.rydcsma cordata, J. Morris
Eurydesma ? elliptica, J. D. Dana 
Eurydesma. ? globosa, J. D. Dana ..
Cypricardia? acutifrons, 3. D. Dana.........
Cypricardia ? imbricata, J. D. Dana ...........
Cypricardia ? arcades, .1. D. Dana ....
Cypricardia ? prœrupta, J. 1). Dana................
Cypricardia? siliqua, J. D. Dana.........................
Cypricardia ? simplex, .1. D. Dana ....
Cypricardia (Avicula?) Veneris, 3. D. Dana...............
1 enus? gregaria, J. D. Dana..............
Nbtomya? seeuriformix, F. McCoy................................
A otomya ? cía cata, F. McCoy .. '.................... ’
Orthonota? compressa, 3. Morris....................................
Ori/ionoto 7 cost at a, -1. Morris ....... .?............................
Mœonia valida, J. D. Dana..................... ........................

», axinia, J. D. Dana ............ .................. ...........
Mœonia? carinata, 3. D. Dana............
Mceónia fragilis, .1. D. Dana..............

,, rugi for mix, J. D. Dana ‘ ’
,, elliptica, 3. D. Dana .......
„ grandis, .). D. Dana..............

Mœonia ? recta, J. D. Dana ..............................
Telliuomya (Nucida) abrupta, ,1. D. Darni .... 4

», „ cowciim«, 3. D. Dana.........."
... ” » , Glendonensis, 3. D. Dana

n mna l (Cardium) ferox, J. D. Dana...........
Modwla crassissirna, F. McCoy...........
Aviculopecte» sguamuliferux, .i. Morris

comptas, 3. D. Dana..................
tenuicullis, 3. D. Dana.........'. .................
mitis, 3. D. Dana ..................
imbricatus, R. Etheridge............................

, . , ■ , (Strcptorynchus) DamdsoniÈR.Êïh.......A cicala 1 olgensis ? E. de Verneuil ........
theca lanceola ta, 3. Morris ... ..................
Conularia ? torta, F. McCoy .... ....................................
Pleurotomaria nuda, 3. D.'Dana ‘...............

„ Strzeleckiemu, 3. Morris.. \.. 4.............
, „ »», carinata, Sowerbv ...
hellcroplwn dccussatus, Fleming ' ..................
Euomphalus depressus, .1. D. Dana ‘..................
v .. ” • , S7il(l,!/scliisma) rotundatus, E Morris.......
Aaticopsis? harpœformis, E. Etheridge ........
bairdia affinis, 3. Morris.. ..........................

.. cierto, F. McCoy.............................................
Cythere impressa, F. McCov .... ............................
Ł rosthenes M ustralis, 3. D. Dana...............................

En y ajoutant les totaux du tableau précédent
on aura pour totaux généraux

73
176

249 20 81
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sartirmt *a“CMcea, les EurydeWa, les Aphanlia et les T‘*raclnocnmis, les

nom^Îtant U” C°UP d œil SU1’leS P,anches accompagnent mon travail on

de e" dfT M^da^^Z^aÎ^T^ ft£S*

Î D Dana I/latVarms et ^formis, J. Morris, et les Comdaria inornata,

spe?iX^Vn?îtd^LMrC qUG -eS eSpÔC?S ?nt été S0l|mises à des influences 
dd ' > 4 ? Jeur croissance, si, â côté d’elles, il ne s’en trouvait
ment en EuX Xî “z^ d" taÜIe qU’ellcé P°^dent général
Xv Z, Po‘ Tî les sont Ies ^^nema constricta, W. Martin le I/bc-r, 
cheduS «c^ Sowerby, et la plupart des Gastéropodes. ’
terrains nui le if6/1® de,s csPèecs décrites> la stratification des-
esnSp Aq 1 ' * fouraies’J ai du me borner a faire usage des quatre-vingt-une 
d'an« 1 eu'?Pee“”es q«ez 1 011 compte parmi elles et de rechercher les assises 
dans lesquelles elles ont été decouvertes. CS
muneVan/^SZ011?1 laPïcuve ^ue vingt-deux de ces espèces étaient com- 
fWhnnîr - aD ,suPerieures Quo moyennes et inférieures du calcaire cinqb ou S 2 h in™ X aPPartien?e«t exclusivement aux assises supérieures,

nq ou six a la lois aux assises supérieures et moyennes et enfin six ou sent
aux assises inferieures. Mais il est à remarquer que tandis que les trente-six 
ïueXïfeïjX Je"fc™entz™ ccrtain n ombre d’espèces caractéristiques, 
«2 et f 5«,«Zyor)„e et trreytdare, les

.undatus’}* Choneles papihonacea, le Spirifer lisulcatu*, les
Pleurotomana genvmutfera et carinata, l’Jiuomphalus calildus, le Loxonema 
esSês auneC'’f Vf S'Sr mOyennes efcA Prieures ne fournissent aucune des 
23^ qu\les font facilement reconnaître; telles sont, entre autres, pour les 
seconde6'"]’ strfatus et le Syringoihyris cuspidatus et pour les
S, Z7ÏA?. es Sptrfer Mosquensis et iaminosus, le Conocar- 

Ribermcum et le bautdus Komncki qui y font complètement défaut
de 1! “'i d™lfc de c°uc]ure que la plupart des roches Carbonifères

®, a Nouvelle-Galles du Sud appartiennent aux assises supérieures du terrain • 
va,. '^.PJr7lt;pi'niC1Païemeilfc celle qui ''enferme les Spirifer conuolutusetpinr/uis’ 
infériem-ÎX a,ttribué,e aux assises moyennes, et que si lef assises
ou d„ • y rcPrescntcescc n’est que par quelques lambeaux insignifiants 
hiX™0”18 tres/,Pauvres en fossiles. Je laisserai à d’autres les déductions 
tno ogiques que 1 011 pourra tirer de 1 étude de la faune Carbonifère que ie

ens de décrire et de la comparaison avec celle des autres pays.
se 'b01illeraÎ a,faire remarquer qu’il est probable que la mer dans laquelle 

develoPPes animaux Carbonifères de l’Australie, était en commum- 
lro„XVCC ïe U dans laquelle oufc vécu Ics animaux de la même époque qui se 

uveut actuellement en Belgique, aux environs de Visé et de Namur- en 
■Trlf/ilerre'da?S Yoi’ksbire; en Ecosse aux environs de Glasgow;’ en
mpr • *P’-Ïs de Cork efc de Dublin, et en Allemagne dans la Silésie. Cette 
dP IM ' • enCOT1e alors 1ue déJà la majeure partie des roches Carbonifères 
PnJ;, mei’iiq m et de. la Russie> ainsi que celles du Nord de l’Irlande et des 
nnvt 'T dG/i°a™ai’ de FeluV deSoignies et de Comblain-au-Pont de notre 
km,- ‘ CJ-a emcrgée3 et que les animaux qu’elles renferment étaient 

11 majeure partie détruits.
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Me. Lonsdale’s List, in 1858, of New South Wales Zoanthaeia submitted 
to him for examination by Rev. W. B. Clarke in 1855.

Genera.
No.
of

Species.

Number of Species in Europe and America 
belonging to—

Lower
Silurian.

Upper
Silurian. Devonian. Carbon­

iferous.

Favosites................................... 2 4 4 3
Calamopora .............................. 1 2 3(?) 4
Emmonsia .............................. 2 1 1 1
Alveolites.................................. 3(?) 2 4 5
Syringopora............................... 3 1 4 5 6
New genus (?)........................... 1
( ’ænites..................................... 1 4 2
Cladopora (?) .......................... 1 7
Endophvllum .......................... 1 2
Trochoplivllum ...................... 1 1
Ptychopliyllum ...................... 1 1 1 1
Clisiophyllum ........................ 1 2 6
Cystophyllum ........................... I 1 3 3
Hetcrophvllia .......................... 1 2

20 11 33 26 16

Extract from letter from Mr. Lonsdale in explanation of the foregoing List— 
“ My deal- Sir, “ Bradford-on-Avon, Wilts, 12 July, 1858.

“ I have not been able to reply sooner 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 
rough enumeration of the geological distribution in Europe and America 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), 
Emmonsia, Alveolites. Csenites, Ptychopliyllum, and Cystophyllum may be 
assumed to be essentially 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 
conclusion that the deposits are Devonian. Such evidence is, however, value­
less, as an additional number of specimens might afford evidence of the 
existence of Ilalysites and other important genera. As respects the Carbon­
iferous series, the genera Syringopora and Clisiophvllum have each six species, 
principally from British localities ; but Syringopora has four or five Silurian 
and five Devonian, and these (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 conse- 
quentlv be deemed to indicate a Carboniferous age; it cannot, however, be 
opposed to seven genera (Favosites, &c.) above mentioned. Favosites has been 
saicl to occur in the mountain limestone, but T have not seen an example of it, 
ami the genera as generally received requires much additional consideration.

?• Clarke, &c., &c., “ Ever vour most obliged.
WM. LONSDALE.: New South Wales.’
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Collection of Fossils made by Rev. W. B. Clarke, and forwarded to the 

Woodwardian Museum, Cambridge; borrowed from Prof. Sedgwick bv
Snb?' f MU1’i1SOnir- 18°6, fOT examinafcion and description by Mr. 
Salter, from whose MS. notes, sent to Mr. Clarke in 18.58, the following 
are named, m addition to a series of Zoantharia examined bv the late

w. F.C.S. [See “ on Sedi^darg
South Wales, hg Her. W. E. Clarke,” Mining and Mineral

Statistics, 18/3, P- 157) ; and Murchison’s “ Siluria,” Third Ed., p. 296 
and Fourth Ed., p. 276 and p. 462.J 1 ’

Genus. j Species. Locality.

Upper Silurian.
Alveolites ......
= Millcpora .....
Cyathophyllum .. 
Favosites.........

(?) oculata 
repens.

polymorpha ....... Snowy River basin. 
Maneero.
Limestone Creek.

Yarralumla.
id.
id

Heliolites ..
Syringopora ..... n. sp................... ................
Tentaculites ..
Beyrichia .........
Calymene .

very like “ ornatus.”

? Blumenbachii
Macleayi ...........................

Encrinurus .. Australis .........................
Pentamerus.... do...............................

n. sp. “plaited” ........... G'oolalainine; Qucdong, Ac.

Yarradong.

id.
id. [and Quedong.J

Euomphalus .... 
Trochonema

alatus.

Bellerophon 
Orthoceras ........
Rcceptaculites ... Clarkei (MS.)— Australis. 

[“ Geol. Surveu W Cana­
da,” Decade I—Organic- 
Remains, p. 47, pi. x, fig. 
8-1OJ

Devonian.
Atrypa.................. reticularis.

resupinata.

five species.

n.s. allied to “ rugfera” 
ike angulaia.

Orthis.....
Produetus, or 

Chonetes.
Spirifer ...
Strophomena ..
Euomphalus ......
Eoxonema ..........
Murchisonia . 
Phanerotinus ...

,. -P-S. “Except perhaps Atrypa. reticularis, Favosites polgmorpha, Alveo- 
ltes oculata, I do not recognize any undoubted British species.— J. W. Salter.”
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Remarks on the preceding Lists.

The arrangement of tlie above fossils cannot be considered entirely satis­
factory, and it is due to the memory of my lately departed friend Mr. Salter 
to give some explanation of the matter. It had long been my desire to place 
in the Woodwardian Museum, at Cambridge, as nearly a 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, I 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. Prom the remainder 
Prof. M‘Coy, then engaged with the Woodwardian Paheozoic collections, 
afterwards so ably discussed and described, in 1855, in the joint volume of the 
two geologists (“Synopsis of the Classification of the British Paleozoic Rocks, 
with a systematic description of the British Palceozoic Fossils in the G-eol. 
Museum of the (Jniv. of Cambridge’”), undertook to describe and publish at 
his learned colleague’s request and charge, in the “Annals <$• Magazine of 
B at. 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 chiefly to the examination of the Coal Measures and the 
Marine Fossils of the Upper Palaiozoic associated with them, as will be seen 
by the letter (e) in the list already referred to—and having obtained a con­
siderable collection of fossils from the Middle and Lower Palaiozoic 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 
ot such fossils as would show that below the Carboniferous strata, Devonian 
and at leas„ Upper Silurian formations exist in this Colony.

Cwvvxm xxvzw tuc »VUl'K.
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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, 3,340.
Cylindrical one, 2,507.
Flat one, 3,602.
Syringopora—large, 3,540.
New genus, allied to Favosites, 3,616.
New genus, 3,597.
New genera, 3,553, 3,562, 3,588.
Heliolites, 3618.”

The localities were supplied by me.
In tlie same Memo, 'lie says :—“ Mr. Lonsdale is examining a few of the 

corals. If lie should be able to throw any light on which is Devonian, &e., I 
am sure Sir Roderick will send you the information.” This was done, so far 
as was possible, as I find several references to them, and to the endeavours of 
Messrs. Salter and Lonsdale, in various letters from Sir 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 Alines—they would have been officially described
long before.

Writing on November 16, 1853, he says:—“lam 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. 
1 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 Palaeozoic 
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 
1 alieozoic collections made and forwarded by me to Europe. I may add 
xn'r- r’ tIiat acti.no 0,1 a suggestion of Mr. Salter that I should apply to Prof. 
-lCoy, “who is well qualified,” I did so, feeling that as I 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 Palaeozoics 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 
ot the kind, and courteously declined.

In this extremity I consulted Prof. T. Rupert Jones, who recommended me 
0 seek aid from Prof. De Koninck, of Liege, who—after some delay on my 

part, occasioned by circumstances which did not originate in any want of 
continued zeal, but over which I had no control—has most ably, indefatigably, 
ana willingly accomplished it, to his own reputation as I 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 
0 more than 1,200 individual specimens collected by me from the Car- 
oniterous beds, chiefly between the years 1843 and 1847, and including many 
escribed by Prof. APCoy and De Koninck, and which were shown to the 

tonner in the year 1860.
hey 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 
0 eisure from my parochial duties, that induced me to look to professional

acti.no
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and acknowledged authorities in Palaeontology out of the Colony, and I 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 assistance.

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, London,

“ 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 you 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 calculations, and a period put to much 
important work by the lamented death of Forbes. lie could scarcelv over­
take the work that necessarily falls on those who have to help cverv one with 
fresh studies m the fossil groups, and how am 1 to expect to do it? We are 
bmslnng o f 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 yon mention. The abstract sent to you bv Sir 
Kodcrick will have clearly answered one of your most important queries, 
since there can be no doubt of a true Upper Silurian formation among vour 
fresh fossils ; the presence of Calymene, JSncrinurus, and a plaited Penta- 
merus quite settles that question. Receptaculites, too, is a good Silurian 
genus when combined with such fossils as the above.
fn«;Ln7 V °mCi tiDiC hau “ contemplation to give a short paper on some 
nn?vnilarrf U“?i collected long ago, which are undoubtedly Silurian, but 
the , SV Mi® am^d 16 WiU Cnable mc t0 add a fig™ or two of
attack SI SpT!Cie?n°f *h?se’ when a temporary leisure may enable mc to 
I have the time11 presenfc’ but ifc?vi11 be a pleasure to me when

Yours verv sincerelv,
_____  ' J. W. SALTEK.”

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

longer Jed me.tbat ^ur Colony will no

cxlmincd^XT W!dcH yo" kindlY scnfc to Cambridge, and which I have 
attemntedin S’ ai'e’ • “ gl^d t0 fmd’ on,J daphcates. I have not 
I could Of c m ,! SpeTS‘ iO d° SO WOuld be t0 them out, and 
tions do not ™ J™ ‘T- a” aecounfc of them easily. My avoca- XraInSntio?ednlm%a7 •‘’T*5 a"d thougb tbe P<~e'of the 

o? k nain ynindlCateth^ UPPer Silurian, yet the great
Atrypa retietdari 'S’ ?° 1 ™ldePore and cupcorals, with Productus and 

I cann^ X’von^ aSS0C,ati°n we never “cet with here below Devonian, 
list p 151) The Pecpnmy 65Cept tbe vei’Y few opposite (vide
genus for whicdi S 7 a beautiful thing that helps to illustrate the
S that sra „ V1 a®° bad materials, and if > on allow me to des-
cnbe that speems along w,th another from Canada T shall be glad to do so.

“ Yours faithfullv,
“J. W. SALTEK.”



Neio South Wales. I55

Extract from “ Canadian Fossils’’ decade x, p. 47.
“ R. Australis n. sp. Plate x. Fig. 8-10.

“ Spec, character.—R. magnus, expansus, ccllulis verticalibus, subcylindricis, 
incrassatis, apicibus subtcr convexis, tabulatis.

“ Under this name a curious species of the genus is figured, for the sake of 
comparison, from the Silurian limestones of New South Wales, communi­
cated by the Rev. W. B. Clarke.

“ It 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 
granulated surface observable in the _B. occidentalis (formerly R. Nepluni.) 
Locality, Upper Silurian limestone of Yarradong, between the Yass Plains 
and the Murrumbidgee River, New South Wales—a locality rich in Upper 
Silurian Forms, Tentaculitcs, Favosites, Pcntamerus, Orthoceras, Trochonema, 
Rliynconella, &c.
“ Feb., 28th,' 1859. J. W. SALTER.”

APPENDIX XVIII.
Schemes oe Arrangement, by different authors, of the Palaeozoic 

Fossils of the X. S. W. Sedimentary Formations.

Genus. Species.

A
ut

ho
rit

y.

AV.B.C. M'Coy. 3 Dana.

c3
Palajoniscus ... antipodeus.......... Eg. .. 

Eg.
•

Myriolepis .......
Cleithrolepis .,.

: (’larkci... 1. •- p
c3 granulatus .......... Eg. .. 5 ) §
3 Sphenopteris ... alata ..................... 2 g

5=

C«

Pecopteris .......
= (Thinnfeldia)

: odontopteroides.. Feist.. __*2 O S
X

Do. tenuifolia.............. M‘C. .. - r- s
Odontopteris ... microphylla .... 

Hookeri ..
M‘C. .. 63

S Phyllotheca ... M‘C. .. c
Gleichenia ....... sp........................... M'C. .. .2

44 Echinostrobus . sp.... 8> Tieniopteris .... AVianamatta .... Feist.. 7S
No .Marine Fossils.

Genus. Species. Authority.

Urosthenes....................................
Glossopteris ................................

Do.............................................
Do.............................................

Phyllotheca ................................
Do.............................................

Noeggerathia................................
Do.............................................
Do.............................................

Zeugophyllites.............................
Vertebraría....................................
? Otopteris....................................
Sphenopteris................................

Do............................................
Ganganiopteris.............................
Tseniopteris ................................
Brachyphyllum........... .................

Australis ... 
Browniana. 
reticulum , 
elongata ... 
Australis.
ramosa.......
spatulata...
media ........
elongata ...
sp- ■’.............
sp.
ovata...........
lobifolia ... 
alata.
angustifolia.
sp.
Australe ...

-Marine Carboniferous beds.
Stony Ck., Greta, Anvil Ck., Rix’s Ck., Mt. AA'lngen, &c.

Dan.

Dan.
Dan.

Dan.
Dan.
Dan.
Mor.
Do.

M‘C.
Mor.

M‘C.

Feist.
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APPENDIX XVITI—continued.

Genus. Species. Authority.

f Glossopteris ........................... Browniana...................... Feist.
Do.
Do.
Do.
Do.

M‘C.

Do.................................
Do.................................. Clarkei .....................! Do......................... primæva..........................

Macrotæniopteris.......... sp.........................
V r Lepidodendron .............. Australe .................1

-Marine Carboniferous animals.

( Lepjdodendron..........................
Do. ..........................

Cyelostigma ?..........................
Do.......................................

Glossopteris .............................
Sigillaria....................................

- Schizopteris .............................
■

nothum.
Veltheiinianum.
Kiltorkauense.
intermedia.
primæva .................................
Bornia.
radiata.

Feist-

APPENDIX XIX.

Although no Mesozoic Marine Fossils have been discovered in New South 
Wales, it has been thought desirable to publish the following Lists of Fossils 
of this formation discovered in the other Colonies. They are extracted from 
I he Quarterly Journal Geological Society” for 1870, pp. 231, 232, 239 240 
irom a paper on " Australian Mesozoic Geology and, Palaeontology, fycf by 
Chas, Moore, Esq., F.G.S.

General List of Organic Remains from Western Australia.

Plantæ.
Cliona (?).
Cristcllaria cultrata, Montf. * (0.) 
Echini (spines).
Serpulæ.
Entomostraca, sp.
Polyzoa, sp.
Rhyuchonella variabilis, Schloth. * 

(O.)
Avicula Münsteri. Goldf * (O.)
------ecliinata, Sow. * (0.)
------inæquivalvis, Sow.

Lima proboscidea, Sow. * (O.)
------ punctata Soio. * (O.)
------ duplicata, Aoze.
— sp.
Lima sp.
Ostrea Marshii, Sow. * (O.) 
Ostrea two sp.
Plicatula sp.
Pecten cinctus, Sow. * (O.)
------ealvus, Münst. * (O.)
------G-reenoughiensis, Moore.
Astarte Cliftoni, Moore.



New South Wales. 157

APPENDIX
Astarte apicalis, Moore.
----- two sp.
Cardium, sp.
Cuculliea oblonga, Ao«.-. * 0.)
----- three sp.
Cyprieardia, sp.
Gresslya donaciformis, Ag. * (U.L.) 
Isocardi, sp.
Myacites liassianus Quenst. % (M.L.)
-----Sanfordii, Moore.
---- ■ two sp.
Pholadomya ovulum, Ag. * (0.) 
Teredo Australis, Moore.
Tancredia, sp.
Trigonia Moorei, Lgceit.
Lnieardium, sp.
-----(?)> sp.
Amberleya, sp.

XIX—continued.

C'erithium, sp.
Eulima (?), sp.
Phasianella, sp.
Troehus, sp.
Turbo lævigatus, Noze.
— sp.
Eissoina Australis, Moore.

\ Ammonites aalensis, var. Moorei
Lgceit * (U.L.)

------radians, Rein. « (U.L.)
------Brocchii. Sow. * (O.)
------macrocephalus, Scklolh. * (O.)

j ------Walcottii, Sow. * (U.L.)
; ----- ’.4
! Nautilus semistriatus, d’O;-S.*(U.L.) 

Belemnites canaliculatus, Scùloth.
* (0.)

1 t?1E 1 4 1 ie above llst tbe * marks sPecics common to Western Australia 
and England, and the formations in which they occur in the latter country 
are placed within (), “0/’ meaning Oolite, “ L.” ¿znv, (“ M.” Middle “U 
Upper.) ’

APPENDIX XIX (2.)
Azyi of Mesozoic Species from Queensland.

Plantæ (wood). Terebratella Davidsonii, Moore. 
Avíenla simplex, Moore.
------æqualis, Moore.
------Braamburiensis, Rl/it.
------Barklyi, Moore.
------substriata, Moore.
----- reflecta, AZoo/e.
.... — umbonalis, Moore.
- — corbiensis, J/oore.
- - sp.

: Lima Gordonii, Moore.
------sp.
------sp.

i ----- niultistriata, Moore.
Poeten æquilineatus, Moore
------socialis, Moore.
----- flmbriatus, Moore
------sp.

Purisiphonia Clarkei, Roicerlanlc. 
Cristellaria acutauricularis, 1'icht tf- 

Moll.
cultrata, var. radiata, Moore.

- ■ acutauricularis, var. longicostata.
Moore.

Denlalina communis, d'Orl)
Balanus, sp.
Entomostraca, sp.
Lepralia oolitica, Moore.
Polyzoa, sp.
Argyope Wollumbillaensis, Afooz-e.
-----punctata, Moore.
Discina apicalis, Moore.
Lingula 0 valis, Sow.
Rhynchonella rustica, Moore 

solitaria, Moore.
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APPENDIX XTX (2)—continued.

Pecten sp.
------ sp.
Perna gigantea, Jfoore.
Area plicata, Moore.
-------prselonga, Moore.
Astarte Wollumbillacnsis, Moore. 
Cardinia, sp.
Cardium, sp.
Cytherea Clarkei, Moore.
-------gibbosa, Moore.
Polymorpbina lactea, IF. <£•
------ gibba (?), d’ Orb.
Planorbulina Ungeriana, d’ Orb.
-------lobatula, d'Orb.
Vaginulina striata, d'Orb. 
Pentacrinus Australis, Moore. 
Echinus (spines).
Serpula intestinalis, P/«7. 
Gonioinva depressa, Moore.
Leda Australis, Moore.
Lucina anómala, Moore.
------ Australis, Moore.
Mactra trigonalis, Moore.
------sp.
Modiola única, Moore.
Mya Maecoyi, Moore.
Myacites planus, Moore.
Mytilus inflatus, Moore.

Mytilus rugo-costatus, Moore.
-------planus, Moore.
Nucula, Cooperi, Moore.
-------tmncata, Moore.
-------sp.
Panopaea rugosa, Moore. 
Tancredia plana, Moore.
Thracia Wilsoni, Moore.
Trigonia lineata, Moore.
Actaeon Ilochstctteri, Moore.
-------depressus, Moore.
Delpliinula refleeta, Moore. 
Dental ium lineatum, Moore. 
Natica variabilis, Moore.
-------ornatissima, Moore.
-------sp.
Solarium (?). sp.
Troclms, sp.
Turbo, sp.
Belemnites paxillosus (?), Voltz. 
-------Australis, Phillips.

-------SP-
—— sp.
Crioceras Australe, Moore [Aeo- 

cowian.J
Teuthis, sp.
Ilybodus ? (teeth and scales). 
Lcpidotus (scales).

Plantæ.......................................
Amorphozoa ........................
Foraminifera .........................  7
Echinodermata ..................... 4
Articulât«, .............................. 4
Crustacea (Entoinostraea) 2 
Polyzoa ................................... 2

23

[Reptilian remains have been 
Cretaceous.J

General Table of Secondary Species.

No. of 
species.

No. of 
species.

23
Brachiopoda ...................... 8
C'onchifera .......................... 83
Gasteropod i.......................... 18
Cephalopoda......................... 13
Pisces ................................... 3

148

discovered at the Flinders River-

See also Paper by Rev. W. B. Clarke—“ On Marine Fossiliferous 
Secondary Formations in Australia" : Q. J. G. S., vol xxiii (1867), p. 7.
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New South Wales. 163
Bacchus Marsh Sandstones.—“ Now, perhaps, the Bacchus Marsh sand­

stones have to be placed as above or partly on the horizon of the Newcastle 
beds. They may, perhaps, also be called the ‘ Gangamopteris beds as so far 
as I could inform myself, they contain Gangamopteris only (coming in this 
very close to our Talchir group, underlying the Coal-beds where Gangamo- 
pteris preponderates).

The species described from here arc :—
Gangamopteris angustifolia, M'Coy

„ spathulata „
„ obliqua „

‘‘If this position is correctly assigned, then the Indian coal flora (with Glossop- 
teris) is a third re-appearance of the Australian Lower flora, in the Upper 
Marine beds, as in column marked b in the ‘ Systematic Table.’”

Hawlceslury and Wianamatta Beds.—Dr. Feistmantel makes the following 
observations respecting these:—“ Although representing, perhaps, strati” 
graphically two groups, they seem to me, from a 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 aoniscus) are heterocercal, but another one seems not 
heterocercal (Cleitholepis granulatus)—[BxA Egerton distinctly calls it 
lieteroc.—W.B.C.]— while of the third one Ihe tail is not known. If we now 
take into consideration that a Palceoniscus is known from the Karoo beds in 
South Africa, which are more than probably Trias, and if we consider that 
a Patnomscus superstes, Eg., is described from Keuper in England, then we 
must not be astonished that a I’alaoniscus should be found in these Hawkes- 
bury and Wianamatta beds, which I would consider Upper Triassic f although 
the plants by themselves would justify to consider these beds as on the horizon 
or the Khaetic between Keuper and Lias). These are all I could determine 
or get information of.”

Jurassic or Highest Beds.—Ur. Feistmantel writes “ There is one 
point not quite c ear 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.—Ur. Feistmantel remarks, with reference to India, “It 
’"eSU tSi'll0re m°re that our Coal-bearing strata are only 1 plant-

TW/.oJ ’ n0 viiari^ are here. Always more evidence is procured for 
of thei^nrlVhi1 hrTC°al fiieasures’ and there is no other evidence for the view 
nbntT 7 UPPer„7Pa ®oz°io age than the generical affinity of some
and partly in e ^'ia’fPhyllot^eca> ^Glossopteris, with the Newcastle beds, 
vou mav hnv« / Lower >’cds- As I have once before mentioned
beds but the™™17 7r°D i?r^n * Upper Palaeozoic’ age of your Newcastle
beds, but there is nothing of this sort in our Indian Coal-seams.

the tJcallTdenTalcllíravro^n'Ore, ,°Ur C°al Measures are underlaid bv

Newcastle beds or tho temin,ti.B of the», then „S ta^onSia^wS



164 Sedimentary Formations

appear as a third, repetition of that in Australia (taking the Talehir group as 
representative of the Bacchus Marsh sandstones, I mean, it would be so) :

Australia. India.

III.—Damiida—Coal-bearing strata, 
with Glossopteris, Phyllotheca. 
&e.

Bacchus Marsh sandstoues, with 1 Tálchír group, with Gangamopteri*. 
Gang amopteris.

II.—Newcastle beds, with Glossop­
teris, Phyllolheca, Vertebraría,
&c.

Marine Carboniferous animals.

I.— Glossopteris, Phyllotheca, &c., 
with Marine animals, &c., in 
New South Wales.

Dr. Feistmantel writes that he will compare always with the Indian 
formations his intended description of some of the Australian fossils ; and he 
says, “ it will be seen that the Australian Newcastle beds and the Indian 
Damudas are not to be confounded.”

With reference to the list now published, he says— “ I send you to-day again 
the lists of the plants, &c., based on your first collection [forwarded to Cal­
cutta"), and on the quotations by other authors, as I have put it down in my 
manuscript (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 he 
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 
were in that box as the L. nothum as from G-oonoo Goonooand from Queensland, 
and the two small specimens from Smith’s Creek which you put in extra in an enve­
lope are of great importance. The one (marked 154-, Smith’s Creek, 1850) is again 
a Rhacopteris, and proves that my determination of the former specimens you 
sent from Smith’s Creek and Port Stephens were correct, when I put them 
down as Rhacopt&ris (comp.) inaquilatera, 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 
it Khacopteris ineequilatera, Gopp. I have described these forms from 

le Silesian Kohlenkalk with more split leaves as Sphenopteris (Rhacopteris) 
omen, Fstm. (1873, ‘ Ltschr. d. D. geol. Gesellsh.’) but more material proved 
eiea ter that these very possibly belong as certain developmental states to 
tacop ens ineequilatera, being connected with this later species by forms

wnch were described as Rhac. fldbellifera, Stur. (from the Culm flora).
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There would therefore be the following three forms :—
(1.) Ehacopteris inœquilalera, Gôpp.
(2.) „ dabellifera, Stur.
(3.) „ Romeri, Feistm.

Of these forms are present in your Lowest Coal-beds—at Smith’s CreeTc 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, and which I 
thought could belong to the genus Fsilophyton or which possibly could perhaps 
be the fructification of a fern. This w'ill 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 11 Records of the Geol. Survey of Indiaf No. 1, 1878, entitled 
“ The Palœontological relations of the Gondwâna System : a Reply to Dr. Feist- 
mantel, by W. T. Stanford, F.R.S-, Deputy Superintendent, Geol. Survey of 
India.” I can now only refer my readers to this document, which continues 
the discussion as to connection between the Indian and Australian Coal- 
formations to date.—W.B.C.J

Note.—With respect to column headed “Newcastle Beds.” It appears to Dr. Feist- 
mantel from the descriptions given, that these beds are above the Marine beds, and that 
they have no Palaeozoic fossils in them except the heterocercal fish. The flora is completely 
A/esozoic; and considering the position of these beds to the following strata, they should, 
judged from their flora only, appear best as of Triassic age. But as it seems that strati- 
graphically (as determined by Mr. Clarke) they are in close connection with the strata 
in column marked 6, and as Mr. Clarke insists upon the heterocercal fish (Urosthenes) 
showing evidence of a Palaeozoic age, Dr. Feistmautel thinks there can be no objection to 
consider these hewcastlc beds as terminating the PakeoZ' ic epoch in Australia ; but after 
which only (lie suggests) Glossopteris spread cut to India and Africa (?), there being no 
direct evidence for a Pakeozoie age ofthat epoch.luring which Glospsoteris lived in India— 
on the contrary, all evidence being in favour of a Triassic epich. From the first he did not 
consider these beds younger than Triassic, but always as Lowest Trias

Sydney : Thomas Richards, Government Printer.—1878.
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SECTION

MOUNT VICTORIA, N.S.W.

Scale, 240 Feet to 1 Inch.

Nature of Bed.

Pebbly Sandstones, with bands 
of hematitie Iron Ore and 
' eins; and blue and red 
Shales; Plants.

Variegated Sandstone, with 
" nite ud red Shale«.
Red Shales.
Sandstone.

Gritty Sandstone.

Sandstones and Grits.

Kard Shales like Silicated Clay 
of Nobby Island; trace of Coal.

Sandstones and Grits.

R?aÄ>,,eS; Grits; Sili- 
^ed. f A,ununa • and Pebble

AltC^r P°cks’ with Porph 
and Felstone. " '

Bed of Reedy Creek [Cannel Coal] 
Bottom of Mount Victoria. J

Vale of Clwydd.

Lett River at Hartley Bridge.

Summit of Mount Victoria.
Level of Shepherd’s Toll-bar.

Sandstones with Plants, to the East of 
Mount Victoria 1 mile.

Level of Coal on descent of Mount York
SÆa“',r*—*





No. 1.
S£C 7 IO-N OF COAL PITS A STONY Cfi£H, N, « • WALES, NEAS WEST MAITLAND

«'P, E. 6° S. i6°. Scale, 24 feet to 1 inch.

Pit- B begins.
VO /eefS/ia/'b

J Reddish surface clay.

I'eringinoiis clay.

3 3£3S8SSSB8s^^

“Pit. A begins. 
(Working Shaft 
¿GOft.fi. W. of PUB)

4 the pebh.es or distinct and associated with co,

5 Inoceramus Conularia, &c„ pasging to grit and
tcet. fossi, wood and coa, ; -

6 Conglomerate; with vegetable Impressions in light blue shale amidst it and a few Spirifers.

’ ^‘BSWSRSii *“-•
coal pipes, shale, fossil wood,

8 Very hard, fine conglomerate, with coal pipes, passing to grit.

Pit B ends.

9 Coarse conglomerate, with pebbles of flinty rock and unrolled fragments of sandstone, 

to Ditto with well rounded pebbles; slightly effervescent.

<’naLiuclxas, S.G. x aSx ; ,,_uua

” Shale or Cod, a feet thicker in pit A than in pit B ; fern .eaves and stems abundant.

13 Bright soft coal, reduced to 1 foot in pit A.
14 White clod, sandy.
15 Clod and sandy shale.
16 Cannel coal passing to splint. Top of working scam in pit A.
17 Sandstone band, reduced to 3 feet in pit A
18 Coal.

” Blue clod : in pit A full of Glossopterls, Phyllotheca. and leaves of , Noeggemthia.

30 Very hard conglomerate.

3i Ironstone band.
33 Conglomerate.

33 Coal.

34 Blue clod, full of large Gloeaopteria frond«, 4c., game „ bed No. 12.

« Boring Fine conglomerate and clod intermixed, continued to depth of
so feet

%25c2%25bfGOft.fi
pebh.es


—

9

i



Alluvial

Grey Sandstone, mixed with Pebbles & 
Fossil Shells

Conglomerate

Grey Sandstone

Dark Grey Sandstone' 

Marine Shells, intermixed

Dark Grey Sandstone

Blue Metal

Conglomerate

Dark Grey Sandstone 
Conglomerate

Blue Metal, with Pebbles

Conglomerate

Blob MktAl

Coarse Grey Sandstone (Thin Layers)in 
Conglomerate *

Conglomerate
Mild Blue Stone *
Conglomerate, Marine Shells

Grey Sandstone 
Conglomerate 
Blue Shale, 2o

CONOLOMEKATI. i'U 
Black Stone

Clay Bands
Fire Clay............ .........
Black Sandstone 

Blob Shale

No. 2,

SECTION OF V PIT, GRETA.

Dtp, N.W 9b Scale, 48 feet to 1 inch.

Feet. In. Characteristics

=1

163

25

36

10 ^Vowe^part’ UP“er l*tt: ca«ts of plants and fragments of

Quartz, Lydian Stone, and Porphyry pebbles, red, brown, black. 

Shaly in part and pebbly.

Conularia ; Spirifer, &c. wood and pebbles

shells in

»
Ki­

ll

32

13

42

12
4
9
2

25

8

26

Concretionary spherical nodules, as at Wollongong, Jervis Bay, &c.

Elliptical nodules and pebbles.

Large pebbles ; Conularia and Spirifers of various species. 
Small pebbles.
Hard, grey, and full of Spirifers.

Spirifers ; flinty shale, and junks of wood with calcareous rings

Dark gritty, with Spirifer fragments and carbonized wood.

Concretions : wood and pebbles.

14

15
16
17
18
1920 —

■ Coal.
Coal
Coal
Coal

Inoceramus ; Conularia ; Spirifer glaber; patches of wood and Inocera- mus Snell.

Black and green pebbles ; decomposing shale, &c.
Semi-conchoidal fracture and brittle.
Coarser than No. ,15 Pyrites on pebbles; Sp. glaber; Conularia; and fragments of shells. ’
Fragments of rocks and shells.
^carbonireTwo.Kl^6 ’ Smooth P®bble8- and Sp. Taemaniewtie, with
20. Glossopteris and allied genera. Pyrites.
21. Large pebbles, cubic pyrites, wood and coal.
21 B. Light brown flaky rock, with numerous root-like fragments ; surface 

coally [“ black stone.”]

Fragments of ferns and light coal seam.

Coal

* Tlie rocks of Nos. 5, 14,16, effervesce with acid

437
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