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INTRODUCTORY NOTICE,

Tue First Bdition of the following Memoir was written for and published in
the * Catalogue of the Natural aud Tudustrial Produets 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 Tnlercolonial
Exhibition of Australasia’” in the same year, and was subsequently honored

by being transferred to the pages of the * Adwmerican Jowrnal of Science and
Art?

The Second Edition was prepaved for the © Report of the Inlereoloninl
Erhibition of 1870, af Sydney,” and was included with an Essay © Oa fle
Progress of Gold Discovery in Australasia from 1860 fo 1871 " (by the same

author) in the work entitled. * The Iudustrial 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 Fowrth) Edition continues the Progress of Geological
investigation up to date, and contains much fresh information. 1t is dedicated
with great respect to the Coxcress oF GEOLOGISTS assembled at Paris in
connection with the International Exhibition of this year.

Branthwaite, North Shore,

2 June 1878. (qro die octogeiarius) W.B.C.







REMARKS ON THE SEDIMENTARY FORMATIONS OF NEW
SOUTH WALES.

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

The Murray River receives some parts of its tributaries from
the high lands of Vietoria, and others from New South Wales ;
whilst the Darling and its tributaries colleet 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 217 s., whence it strikes to the north,
terminating its course at Cape Melville, in 14° s., about the
meridian of 144° 30" ., which is that of Mount Alexander in
Vietoria.

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, deseribed 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° i longitude 152° but not further
westward than 146°, on the parallel of Mount Alexander. It is,
however, doubtful whether the range between this furthest
western point and Wilson's Promontory, where he considers the
chain to be eut 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 t]hc Cordillera westerly, to its termination
on the border of South Australia, is so well defined that there
can be no question that the s.w. and w. extension has as true a -
character as any part of the northern prolongation. This may be
geologically deduced from researches of the Geological Survey of
Vietoria. 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 restz on observations made by myself in 1852, and on
a re-discussion of them in comparison with results obtained by
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Professor Neumayer in 1862. On Sth May, 1852, I made the
highest point of Kosciuseo 4.077 feet above my then base, at
3,098 feet above the sea, which therefore came out 7,175 feet ;
and in February, 1563, Professor Neumayer wrote me word that
he made the hichest peak, in November, 1862, 7,176 feet. This
makes Kosciusco's summit, :ﬂ_‘lm't‘ the crossing place of the Indi
or Hume River, at Grorean’s, 5,425 {feet.

~ To the northwards, iiw 1Ilt|a mn-ru.uu limits very nearly all
the hich land of the Bast Coast to C ape Melville, whilst the
142nd meridian hmits to the westward the basin of thr.a Darling,
including part of the drainage along the Thomson and Bareoo,
from the head of the Flinders to where it passes into South
Austraha on the 141st meridian.

Thus, all this enormous drainage of western New South Wales
and south-western Queensland ix, as it were. bounded by ranges
of hich geological antiquity, the Grey and Barrier groups hem"‘
of 1iluiﬂ|1h1ul similar age to the mass “of the eastern Cordillera.

It has lone been known that the strike of the oldest Sedimen-
tarv rocks throueh the Cordillera, m Vietoria, as well az in New
South Wales, is cenerally meridional ; so thﬂt i the former
provinee the beds strike across the Cordillera, whilst in the latter
they form various angles from parallelism with it to a tranverse
direction, as the Lham doubles and winds irregularly in its course.

This 1s the experience of the Vietorian Survey, and my own
traverses aecross various points of the Cordillera in New South
Wiales and Vietoria establish the fact of a normal meridional
strike of the oldest strata. So distinet, indeed, 18 this charae-
teristie, that the settlers in various parts of this Colony have
been acenstomed to trace the direetion of north and south by the
strike of the slates, and are uftfen cuided by it.

[t sometimes happens that, owing to the high angle of dip, and
the effect of denudation on the mcr]wug fﬂ!‘mﬂtlﬂﬂﬂ the Cor-
dillera itself becomes in places almost knife-edged, so that in
New South Wales it presents occasionally a watershed not
more than nine paces in width ; whilst in Maneero to the south,
and in New England to the north, it spreads out in a platean,
on which eastern and western waters rise elose together and
sometimes overlap. These different features have a variable
geological value as well as aspeet ; for, owing to the strike of the
uhl(*l‘ ]‘.‘I{}L]\h the breadth of the "4111.11'1'111 formations, which, as n
other countries, are repeated by recurring folds, may be more
exposed in Victoria than it is in New South W’ales and owing
to the curve of the Cordillera probably the same beds are traceable
to the north which oceur in the south ; as, for example, the
auriferous rocks of Omeo and Peak ])::-wmg which are on the same
meridian ; and thus the meridional strike is exhibited along
the north-east eoast, where there arealternations of old rocks
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forming 1}1'cui!]1itﬂu;s 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
esst 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 simgular
exception. Whilst Marine deposits of Tertiary age are found
along the west coast of Australia, and along the southern coast
frcm Cape Leeuwin to Cape Howe, there are no known MWarine
Tertiaries in any part of the Coast of New South Wales and
(Queensland up to the Cape York Peninsula; and the reason of
this may be, that, as indicated by phenomena before pointed out
by me, but which on this oceasion cannot be further dwelt upon,
the éastern extension of Australia has been probably cut off by
a reneral sinking, in accordance with the Barrier Reef theory of
Mr. Darwin. This has some support from the fact that there is
a repetitionof Australian formations inthe Louisiade Archipelago,
New Caledomia, and New Zealand—in the latter of which occeur
abundant Tertiary deposits. The intervening ocean may there-
forz be supposed to cover either a great synelinal depression or
a denuded series of folds ; but, as shown in 1874 by the soundings
trom H.M.S. “Challenger,” this depression iz of enormous depth,
in one sounding 2,625 fathoms having been reached.

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

Another fact warthy of notice, as showing the probable ancient
seological vicissitudes of Australia, is, that the great Carboniferons
series which 1s so prominent in New South Wales and in parts of
Queensland, but which is less distributed in Vietoria, and there
only partially and irregularly as to the portions still remaining,
has been broken up and earried 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 Palwon-
tologists and others who have never yet studied the Carboniferouns
formation of New South Wales, is to be attributed the per-
tinacity with which they have so long disputed facts attested by
aeologists in New South Wales who are familiar with that
Colony and with Vietoria also, but who are ignored by the closet-
aeologists of the latter, '
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In consequence of the absence of Marine Tertiary deposits in
New South Wales, and the oceurrence 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
Vietoria: and, in this respect, .at present the Upper n:lepnsm-: 1
the former provinee have not been assigned with much precision
to the epochs adapted by Mr. Selwyn for the latter. And it alsp
follows that his view of the distinet ages of Pliocene auriferous
and Miocene non-auriferous gravels cannot be tested in New
South Wales, if indeed it has not already been tested by the
actual dn-.mn.en of gold in the so-called Miocene deposits t ther-
selves, as they oceur in Vietoria.

So far as is at present known, gold in Vietoria is derived
chiefly from the Lower Silurian formation ; but researches econ-
ducted for me at H.M. Mint in Sydney prove that it exists in
almost every distinetive rock of New South Wales. In this pro-
vince the alluvial deposits are not so extensive as In Vietoria;
but this probably arises from the fact previously mentioned, of the
strike being in Victoria transverse to the direction of the C'or-
dillera, h} 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 l:‘:!:am[_ﬂeﬁ
the prineipal currents were to northward, so that in that provinee
they would coincide with the direetion nt the Cordillera, and not
accumulate the deposits in such low- lying extensive regions as
those of the Murray Districts. The same objection “ﬂulﬂ obtain
on the supposition of gradual waste and accumulation from less
powerful ageney than that of a general rush of water. It iz 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 Plﬂuh where
alluvial gold ﬂiwﬂmgs will yet be discov (:u':tl

Dr. Dunmn in an elaborate paper on some of the Fossil Tertiary
Corals of Auhfmll.l( ‘Proceedings of the Geological Society, ' August,
1870), suggests the propriety of discarding the divisions “into
Pliocene, Miocene, and Eocene of the _"..urqira,lrm Tertiaries, and
of :;nhstituting_; the ceneral term Kainozoie, 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 f‘ru]tl in New South Wales is derived from iron p‘l.’r:ltes
in granite and in beds of Sedimentary origin consisting of
siliccous matter cemented by iron derived from d{:cumpnsed
pyrites; whilst it has been shown by Aplin, Daintree, Hacket,
Wilkinson, and others, that much gold in Vietoria and Queens-
land is f.llll'." to the intrusive agency of felstones, elvanites, and
diorite. The dykes or reefs of qmrt:r, in the Silurians are there-
fore not, as once supposed, the exclusive sources of Australian
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vold. Nay, there is zood reason to believe that the Carboniferous
vocks are themselves impregnated, as in one remarkable instance
on Peak Downs.®

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

The distinctive differences in material mineral wealth between
Vietoria and New South Wales are not altogether econfined to
wold or tin, which latter metal 1s 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, 111u'=tr ating the

# This example is thus referred to in a communication to me from Mr.
Daintree, F.G.8.,, in a letter dated “ Muryvale, North Kennedy, Jany. 22nd,
1870 :—

1 believe if the Peak Downs District were eavefully mapped, it wounld be
incontestably proved that payeble 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
patehes 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
frapgments of Coal were taken from the adjoining shaft, and 1 bave no doubt,
with the necessary time given to the work, Carboniferous fossils may ultimately
be found in the conglomerates themselves—so putting the matter bevond
reach of dispute.”

A similar instance of such an oceurrence was examined l::. myself in the
Coal Measure drift of Tallawang, in the county of Phillip, in the vear 1875,
and recognized as pay able by C. 8. Wilkinson, E isq., F.G.8., the present
Geological Surveyor, in his report to the Minister of Mines, Dee., 1876, in
whieh place there is mention of other notices by myself of like as:ociation.
The localities are similar in geological structure ; for almost in the words of
My. Daintree, which Mr. Wilkinson never read, the latter says, “ These con-
glomerates are associated with beds of sandstone and shale, L*mlt.unm;: Glos-
.m;ufﬁu the fossil plant characteristic of our Coal ﬂIt*:lmrt:s [* Annval
Leport for year 1876, p. 173.]

I made a seetion 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 the base exhibited a breceiated
Iragmentary deposit, well seen a mile or two away, on the road to Cobbora—
above which sandstones, flinty shale, conrse grits, the red shales of Mount
Victoria and Blackheath occur; and, nearer the top, Vertebraria and
Glossopteris and Chareoal are met 1\'“]!_ One of the beds was of quartz-
pebbles, eemented by ferrnginous 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,

Brsmaa— o _——————— - = —————
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whole of the geological formations of Australia as then known,
and these were enumerated in their stratigraphieal order in the
published catalogue. A few remarks on the various geological
epochs, as they now represent themselves in New South Wales,
with brief statements as to their connection with ntlmr portions
of Australasia, may be all that is necessary on the present
oceasion, in 1ri(lll:1nn to a comparison of the catalogue above
referred to with the collection exhibited in Paris in 1878 by the
Department of Mines, Sydoey, and others, to show the progress
of geological development in New South Wales during the last
twenty three years.

§ 1. So-cAaLLED “ Azoic¢” or “ MurayorrHIc” RoCks.

There has not been sufficient evidence yet collected to show
that these rocks extensively exist m Eastern :’Luatm[ ia, although
in Tasmania rocks of a doubtful class (and which may perhaps
be only highly altered Lower Silurian) have been re! ‘erred to them
by Mr. Giould. The existence of eneissoid strata, and of schists
of very ancient aspect, with occasional unfossiliferous limestones,
are also well known in New Sonth Wales, as at Cow Flat, near
Bathurst ; Cooma IHill, Maneero; Wagga Wagea; flanks of
Mount Kosciusko, &e. ; but it would be premature to place them,
without doubt, under the present head. Mr. Daintree, however,
describes them as the source of some gold in the Cape River and
Gilbert Districts, to the North. Some of those mentioned under
the * First Bpoch” of Strzelecki, have, on close inspection,
appeared to me to be merely the products of transmutation ;
nor is such an improbable result, seeine that in Australia unmc
slates have been changed into gramitic rocks. It is at least
certain that such rocks g{,ncm]l} ocenr in the immediate wmmtj'
of granites, which latter frequently occupy large areas both in
Mancero and in New England, as well as along the Cordillera, and
in independent masses along the coast.  In Western Austr alia,
where an enormous region i oceupied by granites, and the older
formations are rcprnsonted only by small patches of slates, whilst
the granites themselves remain bare, these patches are found on
the flanks of the aranitic bosses and at extremely wide intervals ;
nor have I been able to detect among the numerous collections
which have passed through my hands, any distinet evidence of
any but doubtful examples of those foliated rocks which belong
to the so-called Primary epoch. In Southern Australia, also,
there does not appear to be any considerable amount of strata
which could be referred to this epoch, Transmutation has, how-
ever, acted vigorously in New South Wales in all the older
formations.
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§ 2. Lower Parmozoic Rucks.—Lower axp UPPER SILURIAN,

Of these there are undoubted evidences in some hmited dis-
triets of Tasmania and Queensland, whilst in Victoria and New
South Wales considerable areas are m-{:upivd 11:,' them.

Western Australia has as yet not furnished any fossils of
Silurian age ; but, according to Mr. Y. L. Brown, Government
(eologist, “there are clay rI.lt{“: schists, and other rocks which
may be Silurian much t:.uhmutul judging from their position
and composition.

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

Much valuable information was in 1564 collected by the Rev.
Julian E. Tenizon-Woods, and published at Adelaide, in
which gold-bearing rocks were but shehtly ‘1t1tiu|'p.11('d Since
then, the Northern Territory (assigned to South Australia) bas
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, .1Imw the Daly
River and the central lines of commumnieation by t{‘lf:”m[}h has
been reported as auriferous, and, T anticipate, will be found rich.

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

Nothing lower than Siluro-Devonian, according to DMr.
Etheridoe (in * Reviewof Mr. Daintree’s Fossils” Q.J.G.5., August,
1872), had up to that time been found in Queensland. But as
elsewhere mentioned, I considered the Brisbane slates to be
analogons with those of the Anderson Creek Gold-field in
Vietoria, both of which groups I examined personally in sifu.
The latter are held to be Upper Silurvian.

In Tasmania, along the Gordon and Franklin 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. 2% formation evidently
exists m that Colony, for in 1873 I received from Mr. T. Stevens,
F.G.S., some Trilobite-sandstone from the western part of the
Island, which Mr. Etheridge determined for me to contain
LPhacops, Ogygia, and C ah,.mww, and to these Professor Bradley, of
the U.S., to whom was forwarded for me by Professor J. D). Dana
some ﬂf the rock, added Conocephalites, a true Lower Silurian
fossil in America, Sweden, Bohemia, aud Spain, a curious position
for which in the last-named country is assioned in an mtewatm,t_r

paper by Senor Casiano de Prado  (*Bull. Soe. Géol. de France,’
2% 8., xvii, 516.)
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Mr. Gould mentioned, in June, 1860, a Calymene at the base
of the Eldon Range. I found that genus also in New South
Wales in 1852. In Victoria Professor M‘Coy has made a list of
twenty-five Lower and fifty-three Upper Si lurian fossils, inelu-
ding in the former twenty -three Hydroid Zoophytes, and another
species belonging to the Upper for mation. Of the Graptolitida
only one is gaid to have been found in this Colony, and I presume
that it is more likely to belong to the Upper r Silurian than to the
Lower, though tow ards the Vietorian boundary, along the Deleget
River, Lower Silurian rocks, according to some, are :-:uppnsed to
make their appearance.

New South Wales offers a more determined evidence of the
existence of ecertain "1111111'111 deposits, but singularly enough
nothing has been positively shown {ﬁ‘ the existence of any fD\HIIEEI-
below the base of the Llandov ery or the Middle Silurian, exeept
in the ease just mentioned.

To this {*pm,]l I referred fossils found by me in Maneero, in my
Report of November, 1851, w hich was re- 1}1ib]lﬂ]lul in 1860 ; and
it is satisfactory to find ﬂmt the examination of a considerable
amount of specimens by Prof. de Koninck of Liége, who kindly
undertook the task of describing them, has resulted in a confir-
mation of my {11:1“1{1]1. (Nee A}rpmd.:r XIF)

Summing up his review of sixty of these, he says—that they are
in nearly mlml 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 Actinoz: ]I‘I"Iﬂ*-. and Crustaceans, and that
the latter are nearly all Mollusea ; and that none of the Grap-
tolites noticed by Prof. M‘Coy in 1861, and more l'm'untl}'é'
Mr. R. Etheridge, junr., from the Victorian strata, oceur in the
collection sent by me. And he concludes, as [ have done, that
at present the existence of fossil beds below the Middle Silurian
has not yet been determined in New South Wales.

[t 1z otherwise in Vietoria, 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
ﬂml‘mlg‘hlv examined. In the last Edition of this memoir, pub-
lished 1n 1870, T mentioned the existence of certain Corals, Trilo-
bites, &e.. as determined for me in 1858 by the late Messrs. Salter
and Lonsdale. (See Appendiz XTII)

The Mudstones of Yarralumla, with Encrinurus and Calymene;
the Coralline and Pentamerus beds of Deleget and Colalamine ;
the Tentaculite and Halysites beds of ’Nel]mglnn and Cavan ;
and the Silverdale and Bowning beds with Calymene, }Luermums
Beyrichia; and others with “]f[llllﬁ, Harpes, Bronteus ; Brachio-
yt‘rd.\ includi ing Strophodonta; and Radiata, mnhmunwHim*-ﬁahes—
point 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
thn numerous corals, 1I1f_11|d{,{l in the list given h}' me in the

‘ Southern Gold Fields” (p. 285), which also confirm the same
determination ; and 1t may IH_‘ added that the above, and other
fossils of this ace mentioned by me elsewhere, have been
examined by Palmﬂlltu]nﬁtsh of eminence in Hurope. Such are
the genera Favosites, erml{-s Ptychophyllum, Calamopora, Syrin-
ropora, Emmonsia, Alwnlttts {wlnph}]lum &e.  These, per-

wps, might not alone satisfy a doubt, but with them occurs

Rmeptuulltca since 1858, when these were determined, I have
detected Halysites, which may settle the question as to Upper
Silurian. Wenlock beds seem to be well developed on the
Deleget River.

Professor De Koninck is not in antagonism with these geolo-
oists, but in the fresh series of my fossils he found among the
trilobites hi.],m-m,el;]miuﬁ Cromus, Proetus, and Lichas, in “addi-
tion to Calymene, Encrinurus, Illenus, Har]n‘::-, and Bronteus
befoire announced by myself. (See ]‘.[htlml m 1870, p. 6; and
“ Southern Gold Fields, 1360, p. 286.)

In a paper published by the learned Professor, in the
“ Memoires de la Sociéle Ifmjﬂfr‘ de Lié qe, " 2% Serie, 1. vi., 1876,
dedicated to the Silurian and Devonian species of N.S. W, for-
warded to him for his examination and description hfy mny sc]f he
gives those, as detailed in Appendices X777 and XF, w hich I have
thus above epitomized. The deseription is given m a separafe
form, with carefully exeeuted ficures, under the heading of
i Rwﬂﬁ ches sur les Fossiles Paléozoiques de la Nouvelle- Galles du
Sud,” in which, as will be noticed under the next section, are
included the Devonian fossils.

§ 3. MippLe Panzozoic Rocks.

The late Mr. Jukes desired the term Devonian to be eliminated,
referring the so-called beds to the bottom of the Carboniferous
formation ; but geologists have not generally accepted that
proposal. The series of shells, corals, &[‘ from the Murrum-
bidgee, which T submitted in 1858 to Messrs. Salter and Lons-
dale, through Sir R. 1. Murchizon, Bart.,* excited doubts as to
their beInugmg to any but Silurian and C'.ubmufemus deposltq
Among these were Phanerotinus, Loxonema, Atrypa reticularis,
Orthis resupinate, 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 Devonian

# Hee Murchison's “ Siluria,” 3d ed., p. 226, and 4th ed., p. 276 and p. 46....
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fossils. It will not be =0 eaxy to predicate those of Devonian
type, as there is much Mlml.ll'lh' between fossils of that age and
those of either of the other --1.'~1tt mg, the Lower Devonian species
being very like Silurian, and the Upper Carboniferous ones.
But if none of the fossils eame from Carboniferous beds, then
there must certainly be Devonian forms mixed with Uppm‘
Sitlurian.”™

Mr. Morris contributed, in 1843, a paper to Strzelecki's work
of that year, iu which he says: “The Paleozoic series of
Aunstralia and Tasmania may be l-[""ll‘fli‘l[l as partly the Llll.llt"h
lent of the Devonian and  Carboniferous systems of other
countries.”  (See Appendic VIL)

In September, 1859, T addressed a letter to Mons. Delesse,
which he communicated to the Geologieal Soeiety of Iranue, imn
November, and in the report of the meeting (Bull. xvii., p. 17) 1
find I expressed myself cautiously as h:l!uwa —* Le flemmen
¢t le permien sont probables sur quelques points mais peu
distinets.”

In 1861 (Clat. 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 Palmozoie or Devonian
formation.”  And as recently as 1866, Vicomte d’Archiac
(* Gévlogie et Paléontologie,” p. 468), writes thus : © Le développe-
ment des séries Siluriennes et Carboniféres dans' 1’ Aunstralie doit
v faire soupconner entre elles un représentant de celle qui vient
de mous oecuper ; mais il ne semble pas qu'elle y ait encore été
lrien charactérisée par ses tossiles”

About the same time Professor M‘Coy (“Exhibition Essays of
1866-7 ") mentioned that the limestones of Buchan, in Gippsland,
contained * charactervistic corals, Placodermatous fish and abund-
ance of Spirifera lavicostata, perfectly identical with specimens
from the Buropean Devonian limestones of the Eifel.” In the
Melbourne ** Official Record of the Exlibitions of 1872-8," the
addition of some other places in Gippsland (unnamed) and of
Mount Gibbo, iz introduced ; and in 15874 there was ineluded in
the * Progress Report of the Geological Survey of Vieforia,' a
lizt of fossils of ﬂw most characteristic common types, drawn up
by Professor M*Coy. which, under the head of Devonian, ineludes
1h?iﬂl]rmm*f }:‘mwx;.l"m(l“;}«:p;_-m{-q] l‘\;mvﬁur:hmn;wmm G ivetin -
sisia (1. 8 JJ, Orthonota (n. s.), Asterolepis (plates allied to). In
1547 the same skilful ]"’.!La.-mltn]u-rm* noticed some striking
resemblances to Devonian fossils ina few of the large collection
I sent m to the Woodwardian Muscum at f‘amhudg“ and
Professor De Koninek, also in 1847 (* Recherches sur Animans

Fossiles”) records Sp. Murchisonianws, a Devonian fossil from
Tasmania.
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In order to test the existence of a wide-spread Devonian
series in New South Wales, T requested (as stated elsewhere)
my friend Professor De Koninck to undertake the examination
of a ecollection of 1,000 Palwozoic fossils, comprising the Upper,
Middle, and Lower Palmozie formations as they exist here, anid
in his aceount of the Devonian, received since the last edition of
this memoir, he remarks in his ' Resums Geologique ™ (op. cit.
p. 133), after giving the fullest assurance of all possible accurazy :

“ Des ]uﬂ,hevnwt -une LH!H'(E‘: observées en y nnqn*&nmi

fun m]mnuhme nouveai, mais 1on {lvr:nt i cause de 1" impos-
§ mhl it¢ d’en définer le genre, ainsi qu'une tige de Rhodociinus,
“ il n'y en a que einq qui puissent étre considérées avee certitude,
comme provenant des assises Dévoniennes Supérieures.

* e sont,—
. “ Strophalosia productoides, Murchison.
“ Chonetes coronata, Conrad.
“ Rhynchonella plevrodon, Phillips.
* Spirifer disjunctus, Sowerby.
“ Aviculopecten Clarkei, Li.-G. de Koninek.

“ Toutes les autres, ou du moins le plus grand nombre et
* principalement celles qui se trr}mvnt dans le caleaire noir des
environs de Y-wa, appartiennent a un horizon gé t_}lﬂ“l(]ll(‘ un
peu inférieur & celni qui & fourni les espéces que je viens
* de signaler, mais mﬂwmlmt plus récent que eelui qui est si
‘ hien carac térisd par la présence de la  Cualeeola sandalina,
Lamarck, dont je n'ai pas rencontré de traces, pas plus que
“des Trilobites qui 1" accompagnent ordinairement. Parmi ces
* quatre-vingt-une especes, trente sont nouvelies pour la science
* et ne sont connues qu'en Australie, mais il est a4 remarquer
“qu’ a I’ exception de quatre d'entre elles, toutes ont leurs
“analogues en Europe et en Amdrique. Ces quatre espiees
* sont,—

“ Archeocyathus 7 Claykei.

g Bié’h}wafﬂ alveolaiis. 2 Pt do Kontol
“ Niso? Darwinii. { a8 S8 S
“ Mitehellia striatuls. J

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 vears 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 1Ia_u-rumlmlrrec Rivers (in continuation of my elLI].!u* re-
searches), and have had the opportunity of being accompanied
in 1876 by Mr, Jenkins, of Yass, whose ﬂLL'llelHli.lllLﬂ with the
K alwontological treasures of that IILIlelE‘JL}ul"IIl}{Jd 18 very great,—
1t has hg--.“n my good fortune to fmd the missine Culeeola and
numerous Trilobifes alluded to in tlm prc-(Ldmw extracts from
De’ Koninek’s admirable * Recherches.” At present 1 am unable
to submit these Yass fossils for description.

In addition to Caleeola (which oceurs also at Mount Frome,
County Phillip) T have been also able to satisfy my friend that
Receplae r:.’n'rs Neptuni also exists in New South Wales, as well
as It. Awustralis, which was sent by me to the late Mr. Salter and
figured by him in the * Decades of Organic Remains of the
Gt‘.’tﬁf{?qm{ﬁ Survey of Canada,” in wmp.msun with RB. Oecei-
dentalis syn. of R. Neptuni (See Decade 1, pp. 45-47, pl. x, figs.
1-10). (See Appendic XVII before cited.)

It is true that Mr. Salter regards the R. Australis as Upper
Silurian, and rightly associates it with Tentaculites, Favosites,
Pentamerus, Ul‘llmu‘l.h, Trochonema, Rhyneonella, &e., which T
111:.{.,mvled in the south-western district of ";Imu..n:*m m 18512,
and also that . Neptuni came from between Wellington and
Molong ; and that the actual limits of the Upper Silurian and
Devonian formations have not yet been accurately defined. But
when we find such a genus as Niso represented in a Palmozoie
formation, as is the case with the Devonian of New South Wales,
and notice how frequently of late paleontologists have been
obliged to admit the occurrence of genera and sometimes of
species of ackrowledged younger formations in those of more
ancient date—as antiei) patory of Ffuture existences—it may be well
believed that Receptaculites may be generically known to such
double relations as the Silurian and Devonian. (See iafra, p. 97.)

* (est pour la premicre fois,” says De Koninck,” que la pré-
sence du Viso est signalée dans les terrains Paléozoiques, et il
faut remonter jusqu ‘an terrain Tertiaire pour en retrouver de
nouveau les traces; cependant mon savant et excellent ami M.
Nyst, sans contredit un des meilleurs conchylivlogistes de
I'époque, que J'al consulté a cet égard, eroit pouv oir déclarer avee
mﬂl -I'J',I'H- .‘IFI i I!“'r!‘blfl'" f.]!'f&' e !"!Itﬂ}“.r"f*ﬂfﬂﬂ 3]‘:‘1?"Siﬂnfﬂ ﬁi!f?'ﬂ Eﬁ? Carae-
teres gendrane de Uespece Dévonienne et ceux de [ eapecr Tertiatre
pour ne pas considerer Uwne et lautre comme generiquemeit
identigues.”

I may add here, that some years sinee, T sent to . M. Jenkins,
Esq., F.G.S. (when Curator of the Gieological Soeciety), a
H[)EEIE:-; which he considered to be a Lepralia, 'nlm;:h was b—eddcd
i the limestone of Cavan on the Murrumbidgee and in the same
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voological district as that now discussed. M. De Koninck also
notices, in addition to Niso, the occurrence of Mitehellia in the
midst of Marine shells, as another striking anomaly in the Devo-
nian_faxna, compared with that of Hurope, concluding in these
words,—* Elle n'est certes pas suffisante pour empécher de con-
sidérer 1'une et I'autre comme contemporaines et produites dans
des circonstances sinon tout & fait identiques, au moins tres-
analogues.” (p. 1:33).

Tt will be seen on peruging the lists of Devonian fossils, that
De Koninck includes those 1 referred to in the second Edition
(1870) of this memoir, from Yass, Mount Lambie, and Moruva
Hnt’r, and which are in part identical with the Mount Wyati
shells in Queensland.

These latter are mostly Brachiopods, and I have collected them
during my different journeys of several years from the western
|lmmn:ldr_if of the Carboniferous formation (underlyving it & sife),
and oceasionally from a scattered over-lying drift, ranging for
nearly 260 miles of direct distance (included between 36° south
on the Moruya, to nearly 32° south). The principal of these
part icular Brachiopods are—Rhynconella  plewrodon, R. pugnus,
J‘::-Pu*y‘f*r disjunctus, S. Yassensis, Orthide, Producte, §e. They
oceur in sitw 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 [p er Colo River; at Brucedale and
Bathurst ; and in other piarex. Mr. C. 8. Wilkinson, with
whom I visited the locality in 1875, found them under interesting
circumstances oceurring in a great synelinal eurve, from 11{=.1||_1,
the summits of ﬁ{nuut Lambie and Mount Wal hﬂ' (with con-
siderable dips), and explaining the sources from which the loose
pebbles collected by me at Bowentells some years since were
probably derived. From the occurrence of different fossils in
the pebbles, it is certain that many strata ef 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 pickimg up in 1829, in the * Platz” of Coblentz, on
the Rhine, a similar drift pebble, of just such rock as that in
question, containing a EruuLic:pud 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 oceasion.

I may hnweve:- mention now, that amongst the specimens
collected by me in the newhhnm-hnml of Yass in 1876, 1 find a
portion of an Ichth}fndﬂruhte, which 1 believe to be Devonian,

I
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and that in March, 1878, Mr. (. S. Wilkinson sent me for com-
parison a specimen of fossiliferous limestone, which T find also
came from the Murrambideee not from Yass, and which contains
a plate of a Coccosteus, of a triangular shape, studded with
tubercules of the same form as those on a plate of M'Coy’s C.
{rigonaspis, but somewhat different on the whole from his ﬁ*rur{*
(See “ British Paleozoie Fossils,” Pl 2. C. Fig. G e)) Tt 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. 1t
was found by Mr. Hume.

Tasmania has at present furnished no well-established proof of
the distinet existence of Devonian rocks. But it is a fair
inference, first suggested by the late Mr. Salter, that the broad-
winged Spirifers common there in the Paleozoic beds imply the
lnmh.uhlv oceurrence. 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, D{.tumm], and
Carboniferous strata of Europe.” This is ne;wi}' all that is
known respecting their position.

Western Australia, according to Mr. Brown’s Report, adds
nothing to the history of the Middle Pal®ozoies ; but Mr. H.

Grregory 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
helief tlmi 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 inio muuclmnm‘y nodules and hematite. There are
alzo 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 streteh of Devonians extending through fen degrees of

latitude. Not the least interesting facts are that the Tin Mines
of Queensland (as well as those of New South “Wales) oceur in
oranites of Devonian age.

At Gympie, on the River Mary, rich gold-bearing quartz-reefs
occur in transmuted slates and other tilted beds, w ‘hich are com-
posed of detrited dioritic matter and br ecciated deposits in
which are abundance of fossils of doubtful aspect, and these I
before referred to some part of the Carboniferous formation. M.
Etheridge considers and has described the fossils as Devonian.
They certainly have much in common with the Devonian beds
of North Ger many and Belgium, deseribed by Sedgwick and
Murchison, as I stated in the Second Edition, p. 10. It is richt,
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however, to remark that Professor M‘Coy does not adopt this
determination, considering the ||J{:Lf-5 to be younger.*®

Whatever be the age of the Gy llll]lL beds, 1in l'm,l;ﬂ of 11}11&[‘1*!1{]?
the same age in Queensland there is a vast amount of mineral

# The following are the grounds upon which I ventured an opinion as to
their Carboniferous age im 1871 (" Progress of Gfold Discovery from 1860
to 1871, pp. 5-7) :—

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

Crold-field.

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

The latter consists of varvieties of the greenstone group of the Plutonic
formations.

3. The former embraces several kinds of rvock. Among them are some so
completely free from transmutation as to exhibit the charvacters of ordinary
schist, sandstone, and breecia; others appear to have been derived from
voleanie ash of the dioritie type, and have been, sinee their deposit, altered
by intrusive ageney so as to put on the resemblance of diorite or greenstone,
and as sue h 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
organice |‘Jl:r|:|.h_}~_..| became changed by the new or uption. A considerable port IIIJII.
of 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 oecurs llrgt-l'l.' in the Illawarra Carboniferous :il:-t:lqt of
New South Wales, whilst, in the western border of that Colony (as about
Wellington) greenstone is exhibited in a similar connection with Upper
Silurian Strata. At Waimalee (Prospect Hill, near Parramatta) an old diorite,
precizely like that of Bople, to the castward uf the Mary River, has furnished
a matrix for the plant beds of the Wianamatta Rocks, the hl;._htsl, in the New
South Wales series of E.:E'IIIII'IIL'IItdIJ deposits ; and tlmue have been subsequently
transmuted by younger igneous rocks that pieree and overflow them.

6. The whole of the ":ndmmntar_v 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 products, and some
segregated quartz ; and the gray and greenish fine-grained stone, derived from
dioritic detritus, contains frequently much lime, many im serfect squeezed
fossils, with a portion of some drifted matter. Patches of t]hu purple schist
ocenr in the green rock ; and in the breeciated beds composed of fragmentary
materials (the result of viclence and subsequent conzolidation in a state of
repose), chemieal action has produced segregations of quartz which simulate true
quartz veins.

7. It is to be presumed that the 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
changed or partly obliterated, and are traceable only by the glistening eleavage
of caleareous sections.

8. Mr. Hacket has marked one variety of rock Schalstein, and it ecertainly
agrees with the definition of that species, inasmuch as it is laminated with
thin partings or coatings of cale-spar. Now thisis a very common oceurrence
in parts of Germany where greenstone is also present, and where the age of
the rocks is Devonian. Schalstein is truly a derivative and not an inde-
pendent produet, and therefore must be included with the other transmuted
deposits. This rock exhibits at Gympie an exact resemblance to its namesake
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wealth besides gold, as ores of copper, iron, tin, lead, antimony,
mercury,&e. The work entitled “ Notes on the tfrmh:u;f.:f of me‘s*
fmaff with the Appendix of Animal Fossils : By K. Ktheridye, Esq.,

S F.G.S., Paleontologist to the G mfagaml’ S’n::w W ﬂf l[r.amf

I e o ——

o1 Ihv Lﬁ.hll in Germany, where also are 'rr'u‘rs of copper oves and jasper N‘{T
schistz, as at Gympie. Mr. Hacket's excellent map of the Gympie Gold-
fields hould be studied in connection with the valuable memoirs of Sedgw nlx
and Murchison. in the * Transactions of the Geological Sociely of Loudon.”

2nd servies, vol. 6 :—* On the Older Deposits of Nortlh Germany and Belgivin.”

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
Palmozoie. The prineipal fossils capable of indication are Nueula, Fenestella,
Solarium, Spirifera, Orthonota, Edmondia, Stenopora, and Producta, which
last alone proves some of the beds to be not above the Upper and not below
the Middle Pal®ozoie periods.

10. If this view is maintained, then we have evidence at Gympie, which is
well supported elsewhere in Quecnsland and in parts of New Bouth Wales,
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 Ilb[: 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- ﬂ&ld i
New Zealand.

11. Im Mv. Aplin's report of July 21, 1869, mention is made of the resem-
blance of fossils in ealearcous grits at Canal Creek to those in the * diorvite
slates” at Gympie. The beds there are said to form * a narrow hand betweeir
the greenstone area and the river.”” In these strata, though placed under the
head of * Silurian beds,” the prineipal fossils are Spirifera and Produeta. It
is more than doubtful whether Producta has ever been found in the Silurian
formations, and it is held to be the most distinet of all fossiliferous tests of the
epoch to which it is confined.  So far as is known, it belongs to the Upper and
Midedle Paleozoie, and ranges only from Permian to Devonian formations.
Assuming this limit for Canal Creek and Gympie, it becomes certain that beds
of the age to which the fossils belong have a wide range in Southern Quecns-
land, and this is the ease in Northern Queensland also. Ervidence will one
day be produced to prove the occurrence of gold in the Upper Palmozoic
formations in other localities. Nay, Mr. Daintree has given me his reasons
for belicving that it so occurs on Peak Downs. [‘w-_‘r quotation in note
at p. 9.)

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

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

Mr Etheridge figures the following species as Devonian from Gympie :—
? Avicwlopecten limaformis ; ? A. imbricatus ; A. nulliradiatus ; Spirvifera
dubic ; S. undifera; Strophomena rhombdidalis, var. mmlr:rga ; Pleurotomaric
carinala ; Fuomphelus ; Fenestella fossula ; Ceriopora ? lara (Daintrec's
** Notes on the Geology of Queensland,” Q.J.G.8., Augt., 1872, pp. 326, 333) ;
others are mentioned as Edmondia concentrica ; Prodvelus cora ; Epu{fem
bisuleata ; 8. undulafa, &e.

De Koninck, 1877, i:bml:tirlm'ﬁ the series to be Carboniferous, naming some of
those given above as younger than Devonian.  (See Appendic XVI. ©* C.")
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DBritain, and W. Caviruthers, Esq., FR.S., F.G.8., Keeper of the
Botanical Department of the British ,.!Hemmm,“ i:-.: an invaluable
document, and deserves consultation (Q. J. G. S., vol. xxviii,
pp- 271,360.) The map, especially t.lmlurrﬂndq}f.-ndvnt edition,
and the plates and other illustrations, are highly useful.

It is interesting to find Dr, Heetor stating at the beginning of
1575 that 2,000 specimens of Lower Devonian or Upper Silurian
fossils have been obtamed from the north-west district of the
South Island of New Zealand (** Ninth Annual Report of the
Colonial Musenwm, 1874."")  And equally interesting is it to know
that New Caledonia also holds out hope of econtribution to the
Middle and Lower Palwozoie faunas, as in the Isle Ducos,
Leptiena, Spirifera, Orthis, &e., oceur with rolled Brachiopods of
the same character as those of the © Gulf™ on the Turon River
of this Colony. (* Annales des Mines,” tome xii, p. 54, 1867.)
Monsieur M. P. Fischer is disposed to assign them to the Devonaan
period (“ Bulletin de la Soc. Géol. de France,” 18 Mar., 1867).]

In further reference as to New South Wales, it may be well 1o
mention that there seems to be in parts of the Western Distriets
an exhibition of rocks which resemble 1n 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,
Thi-.,E-L may be well ::.tudiefl in the ravine of Curragh Creek, where
they overlie the Favosites beds of Jew’s Creek, &c. They form
ranges of considerable extent and of prominent features, and
streteh, according to my observations, to the Coutombals and in
patches as far as the Lachlan. The occurrence of a peculiar
species of Lepidodendron in three of the Colonies, New South
Wales, Queensland, and Vietoria, has given rise to much con-
troversy as to the age of the rocks in which it oecurs. It has
been long known to me, but it is only recently that it has been
found h;lr me in widely distant localities, sometimes solitary, at
others in beds in which other plants of similar age oceur.

It seems indeed as if every uulwid_uu,l dizcovery 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 forwavrded by the late Rear-Admiral King to
Professor Sedgwick, and stated it to be L. fefs agonwin of The
English Coal-fields.

The late Mr. Salter, in his letter to me of May 9, 1859, said,
however, that the genus was aet Lepidodendron.

In November, 1863, Sir C. Bunbury wrote to Professor R.
Jones respE(tmﬂ‘ a(*nllectmu 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 be very
like L. tefragonumn.

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

The extent of territory from which my specimens have been
collected embraces a direct distance of more than 1,100 miles
(English) between 197 s. and 35° s. (of course at intervals only),
from which we may infer the importance ot its diseovery in any
new locality, as establishing the existence of a portion of the
Devonian series to which it has been finally assigned.

It was satisfactory to be able to recognize this plant in January,
1875, in a creek near Rydal, on a spur of the Mount Lambie
Range, where the Devonian Brachiopoda oceur, and to be able to
direct Mr. Wilkinson to the locality where he found his five
additional specimens, which certainly established the position in
sitw 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 sifw, and which
enabled me to ascertain the proper position of its habitat, which
13 considerably below the level of the Brachiopod san{lstm‘w
of Mount Lambie, and on a spur of that range overlooking
Solitary Creek. As a guide to future explorers, I left a broad
arrow’ mark on the fence nearest the spot.

Professor M‘Coy adheres to his first opinion that the plant is
not L. nothum (See * Coal Report,” and Decade I, © Prodomus of
the Geology of Vietoria,”—pl. 1x), and calls it L. dustrale.

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

But there may be found many, and there are already known in
New South Wales several distinet species of Lepidodendron and
its allies, in the Lower Coal-beds along the Karua Basin and else-
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w hPl‘L . and although in the Upper seams they may not be known,

& have the fmtammw of Sir Thomas "'-.Ill:'ht-ll on the authority
nt the late Mr. Lonsdale (** Parlimmentary P.::J;:rm.s 14 J.-umnu;,
15852"), 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 Ll‘|:-|rh1f]0mllcm (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 'lfl'._l"'mE‘!‘IH (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.

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

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

Professor M*Coy states that “ the saadsfone contaning the
present species in Vietoria 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 Palwontologist of Vietoria,
whose ]udgmcut as to genus or species I have no pretensions to

#* I now recollect that Professor M‘Coy has admitted this fact, “as to the
specimen he alludes to in the Melbourne Museum, the Government Geologist
can testify that on first seeing it some vears ago in a sfore af MWellonrne,
I at once characterised it to him as the most important palmontological
speeimen ever found in the Colouny,” &e. [ Commentary” read before fhe
Roy. Soc., Melbourne, 25th June, 1860.] But in 1861 the Professor had not
appurvntl}' realised the value of the find, for he says in the * Catalogue of the
Fictorian Exhibition, 1861, p. 164 : ** Having as yet seen no distinet identifi-
cations to prove the existence in Australia of the intermediate Middle Palwo-
zoie or Devonian formations ; * but in 1857 he gpeculated on the oceurrence of
the Carboniferous formation all the way from the Avon into N. 8. Wales.
| Bvidence before Parliament, ** 18th August, 1857." * Progress Report ou
Coal Fields,” sec infra.]
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dizpute, but who, like all the world, must necessarily be amenable
to faets and logic ; I therefore forego all comments on L. nothin
and L. Australe, and leave the decision where it should rest—in
the hands of Palmontologists.

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

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

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

The limestones of Buchan and Bindi had not been as now cor-
related with Devonian, and the Director of the Geological Survey
of Vietoria himself, in 1866, held the opinion that the arrange-
ment was such that the limestones were Upper Paleozoie. 1t is
not surprising therefore, that in the pateh of fossiliferous rock
in a narrow gully at thL very head of the Murray River which 1
digcovered in December, 1851, 1 should have considered it “ not
younger than the base of ihe DomeniCarhonilesan st
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, 1 “could not be far wrony, espe-
cially considering that my nhsmverv of fossiliferous rocks was
made in a great hurry for want of time to institute earveful
search, durmnr a journey in unpleasant weather, after lying all
nicht on the bare eround, on the upper s.lc-pe of the Great
Dividing Range, at Kurnoolee (Native Dog Creek), on my way
from Moambah to Omeo. In 1870 the remark was made by me
that ** 7z 1851 7 I held Mr. Selwyn’s view, but I had no intention -
of disputing subsequent results; I do not think T was Justly
dealt with when I was rpprmc-r_l for so doing, especially as in
l‘wﬁ I had written in the following words to the Editor of the

“ Sydney Herald™ (m reply to a statement in the * Ovens and
Murray Adeertiser” respecting an alleged discovery of an Jehithy-
osawrus at the head of the Indi or Murray River) :—“On 16
December, 1851, I visited the locality and found Marine fossils
there of an age not younger than the Lowest Carbomniferous
rocks of N. 8. Wales. The Vietorian geologists consider them
Devonian.”
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Mr. Selwyn reported plants from Mount Tambo, but Mr.
Howitt [“ On Devonian Rocls of North Gipps Land. Progress
Report,” No. 111, p. 233] says that in 1876 he could not find
any. That lumhtv is not very far from the one visited by me.
I certainly saw no Lep:dn}dendmn near Tambo or at the head of
the Indi, but fossil wood occurr «d at Tambo Bluff, where it had alzo
been found by Mr. John Wilkinson and Mr. Tyers, then engaged
in their survey ; before 1550, and in a letter wnttvn 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 IIIEI'{']F to ﬂhnw that others beside myself had at that
time the same impression respecting the & l;*{llil'll‘ll'lzlt‘l deposits of
the vieinity.

The Eltbﬁﬁ[lll[}l]t 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 Tast passage in the note bulmr (quoted
from the last Idition of this memoir, as it appears in © Mines and
Mineral Statistics of New South Iﬂ;fﬂs,” 1875, p. 161, and which
was accidentally left incomplete.®

These references and quotations 1‘1(311* upon the possible
relation of Lepidodendron to the Devonian Marine fossils in the
loealities mentioned.

Myr. Howitt’s Report is very valuable on many accounts. He
has made out with considerable preeision the actual sequence of
the Devonian beds over a large area, and places them not only
as they should be above 1|1L Silurian, but as having once

* "TI:J"LI —Iu Uuww-lmld lhl‘ Hm'nci Range, l'Iu: "\qunt “'1 att J}]-1 rict, .m{i
tracts about the Bowen Gold Field and Burdekin {on which river limestones
with fossils oecur), are strewn with spoils of a formation which Mr. Daintree
calls Devonian.  From the former loeality T have had many collections, and
among them all I find Productus in allianee with Trilobites which appear
to be older than Carboniferous. On the western flanks of the Covdillera
near Yass, and on the eastern along the Shoalhaven River, and again near
the Hanging Rock, New Sonth Wales presents numerous bands of limestone
full of such fossils; but it is doubtful at present whether these lic on the
horizon of the Devonian, or whether they belong to some portion of the
Upper Silurian.  As these beds appear to range all through the country on
a nearly meridional strike on both sides of the Cordillera, they ave traceable
in widely different places; and it may eventually be determined, that
though in close contact, there is really a distinetion of formations only to be
detected by accurate survey. So far as Lepidodendron is concerned, that
plant oceurs in some places in association with beds that are decidedly
younger than any called Devonian, near Pallal on the Horton River, and on
the Manilla River in Liverpool Plains, and in the gold-dvift of the Turon
River, which has been dervived from beds of transmuted sandstonc
belonging to the Coal-beds at the head of the river. It oecurs thus on Dan-
gera Creek, Yalwal. Near Wellington, also, Lepidodendron has been found
in hardened rock of similar origin. At Canoona Gold TField, in Queenszland,
Lepidodendron oceurs in hardened shales; and at Goonoo Gooneo, on the
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occupied a very much wider area than at present over what i
now called North Giippsland, the Upper Devonian hm’mg
occupied the whole of it. He seems to have assigned the Snowy
River Porphyries in some localities to a position between U pper
Silurian and Middle Devonian. The Porphyries are considered
generally as Lower Devoman, resting as they do on Lower
Palwozoles or Granite.

Under the circumstances detailed, there wis no great heresy in
considering the deposits hastily {J]JH{:]‘\U{L as I then l-.uppch{-fi them
to be, as Lower Carboniferous, which was the oldest Se dimentary
deposit then known with any certainty; and Mr. Howitt, in
1875, admitted that there is in nppi't.tml L passage from the
Irl};mr Devonian into the Carboniferous beds. “ We find,” he
says, © that the materials of which the groups are ur'mnpnﬂ.ud are
threefold—coarse conglomerates, sandstones, and shales with
oceasional beds resembling ‘cornstones ™ in  their caleareous
character. No such unconformity is probable betweeu the
Upper Devonian and f'm*hnnifi rous as between the former and
the Middle Devonian.” (p. 23

The characteristic fossils in thl} Bindi limestone are Spirifers—
such does not appear to be the case in the Tambo series, nor is
Lepidodendron a pparently known there, the Avon River more to
the s.k. 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
10 belong to the Granites (which at Moamba, in N.8.W., are
stanniferous), and oceupy a very prominent feature on the long

. S - - e e ———

Peel River, in New South Wales, it oceurs in fine gray sandstone, with Ferns
and Sigillaria in close proximity to beds of Marine i'ﬁm-il:-; which are as old as
Lower Carboniferous. 1t oceurs also about 10 miles ¥.w. of Goulburn, and
Devonian Marvine fossils are known to exist not very f.u :rf"f in the {_'utlllt:,r of
Argyle. It has been reported also on the Warrego River.

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

At Mount Tambe, according to Mr. Selwyn (1866), they underlie the
limestone of that locality, which he therefore considers as probably Carbon-
iferous ; and this, as stated above, was my view in 1851. (From 2nd. Ed,,

pp. 8-9.)

. .
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deseent 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. Howitt’s paper
which there is no space here to consider. It will be of great value
to any one interested in the study of the Palwozoic formations
of Australia, 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. 8. Wilkinson, F.G.S., who has
lately brought out a map, under the auspices of the De partment
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 R}d'ﬂ, and the relations of the U pper and Lower
l“a.rb-:mlfermm Devonian, and in part Upper Silurian formations,
together with (rl-uute &e., in that part of the County of Cook
which surrounds the Western Railway from Hartley Vale to the
County of Roxburgh. It was in this area that 1 first found
gold 1n Tebrun,r}r, 1541, and in which (and recently in M.
Wilkinson’s company) I haw renewed my researches in geology
from time to time.

As it belongs to the topic immediately in hand, T consider it
only a duty (ﬂft{'r 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
iz at once a proof of the skill and honesty of the author, and a
eredit to the country. This Jmap alone will serve to refute the
absurd statement made in “ Progress Report of the Geological
Survey of Victoria,” No. IT1, 1876, p. 62, that ** Devonian rocks
have not been discovered elsewhere in Australia” than in Victoria !
without referring to De Koninek’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
pr'm]mmul ex cathedrd had g een described, fizured, read before
an eminent Society in Europe, and p:ﬂclalmed by publmatluu to
the world !!  (See Appendiz XT.)

§ 4. Urrer Pirnxozoic.

Notwithstanding the opinion expressed respecting L. nothum,
I do not however affirm that Lepidodendroid plants do not
oceur in our Lower Coal Measures, as 1 have for years affirmed it;
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and even L. #ofhuwin may, for anything I know to the contrary,

ascend to them and 1:{‘]{:11" to both Upper and Middle Paﬂmomlt
Tn 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 ver Yy gracious spirit some years since.
Professor M‘Cov, as we have seen, doubted it, and De Zigno
accepted the r!ﬂuht but the plants are here nevertheless, and
were not manufactured out of Mesozoic gpecimens.

Mr. Leo Lesquereux, of Columbus, Ohio, whose reputation is
sufficient authority, was good cnnun'h to examine two carefully
photographed examples from the Rouchel River which T sent to
Professor Dana, and pronounced one to be L. dichotomuwm and
the other Z. rimosum of Sternberg.

Professor De Koninek also found embedded with the Marine
fossils of my collection from the Lower Carboniferous of Muree,
Glen William, Burragood, and the Karaa, various well- known
plants, such as L. veltheimionuwm (Sternb.) ; Bornia radiafe (A.
Brongn.) ; Calamites varians (Germar) ; Schizopteris (sp.), &e., &e.

Dr. Feistmantel (Paleontologist to the Geological Survey of
India) has also recognized in the strata from Smith's Creek,
Stroud, Rhacopteris (first found there by me in 1850):
Tweniopteris, (near) Eekardi (Germar); Cyclostigma Kiltorka-
auan ;o Paleozoie Sphenophyllum, with Gloessopteris, which alzo
oceurs i some of f]lw other Lower strata, as at Muree, &c.,

Lepidodendron, &e. ( Records of G. S. of India,” No. 4, 18"{1)
i privately learn that Dr. I, thinks the species of Rhacopteris are
very near to R. fransitionis (Stur) and R. flabellifera (Stur) [—
Cyclopteris itneequilutera (Gopp) | and near to Sphenopt. Rémeri
from Rothwaltersdort in Sdesia—Culm,

I have now sent additional specimens to Caleutta, and the
question of Otopteris from Arowa will be settled which I have
written with (7) as reported from Stroud, it being quite possible
that Rhacopteris may oceur in cach lnc'l,lltv. (Heﬂ Appendiz X.)

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

# The Baron de Zigno having stated in 1860 that the Indian strata with
fossil plants belonged to the * Lower group of the Oolite,” adds :—* This
woutld not be the ense with those of Australia, if the observations made in 1847
by the Rev. Mr. Clarke were confirmed, for he mentions in these deposits the
presence of the genera Sigillarin, Lepidodendron, and Stigmaria, which
would settle the question.  But I am not aware that the facts thus cited have
been sinee verified.  On the contrary, no mention is made of these genera in
the works of Messrs. Moore and M‘Coy, in which we are presented with a
series of forms which, together with loe al types analogous to thﬂic of India,
there arve species which reenll the Jurassic flova of Searborough.” [ Some
Observations on the Flora of the Oolite. By Bavon A. de Zigno,” Q.J.G.5.
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Having personally compared with specimens from Kiltorkan
(in my possession) the Syringodendron dichotomum (of Mr. Car-
ruthers’s paper before referred to) which I sent home to England
some vears sinee, and which is yet in the Geological Society’s
Museum, let me add that 1 found it in company with the
f_.r?:ie-:fﬂrr'rnrh‘ma pothum and some other casts of plants in the
year 1852,

I would remark, that in one loeality in Tasmania I collected
many individuals of a species of so ealled Syringodendron, which
occurred in the Coal Measures at the base of Hprmﬂ' Hill, on the
slope of which hill Strzelecki stated that he found i beds of sand-
stone Pecopteiris odontoptercides underlying the Pachydomus
globosus, known to Professor M‘Coy as a Wollongong mer
Carboniferous shell. 1t is only fair to add, that th:mc_{h I made
in two different years a close examination of the hill and the
surrounding district, T failed to recognize the shell, though T saw
much that reminded me of the ,{zvuhuﬂ,f of certain p.‘uh of the
Hunter River Coal formation, and of the Tllawarra, of the age of
which there is little doubt. 1 have lately learned that at least
two Marine fossils above the plants have been found on Spring
Hill.

On the borders of the Devonian formation in parts of the
Hunter and Manning River basins, the Lower Carboniferous
which is highly inclined passes on along the same strike into beds
charged with Lepidodendvon, Kuorria, Sigillaria, &c., and in some
mstances Lepidodendron oceurs in the same blocks with ¥ Ofopteris
ovate of M'Coy, an example of which was shown in the lxhi-
bition at Sydney in April, 1875, from the east of Stroud. On
the ranges at the head of the PeLl, and about Booral, Stroud, and
Seone, occur numerous fragmentary blocks with Lepidodendron,
Sigillaria, and other usually associated fossils of Carboniferons
heds,

These and other facts of similar kind have been often stated
by me on former occasions. They are rveferred to on this, in
order to show the relations of the New South Wales formations.
At present many of the points where the Upper and Middle
Palwozoics meet are ill-defined, and it will require the researches
and Iabours of many years to fill them in with strict aceuracy.
xvi, p. 11L.] In re }ﬂ? to this, and to some very remarkable attempts by
another eritie to show that I had made out my Palwozoic species from frag-
ments of Mesozoie plants (on which I do not choose to cominent), 1 confine
myself to one further extract from a paper written by me in 1860, and
published in March, 1861 :—% I placed vears ago in the Australion Museum
at Svdney, specimens of these disputed phmf-a and in the present year I saw
one of the species in the U piversity Museum at Melbourne, which had been
found in Gippsland. [ On fke velative Positions of certain Planis in the Coal-
bearing Beds of Awstralia : By Rev. . B. Clarke, M.A.,, F.G.87: Q.J.G.5.
lxvii., p. 355.]

—— —-- — ——
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vor can it be wondered at, that in so large a territory, and with
such complicated and bt*{}l.ul features, details must for a long
period to come give way to -rr;'m-l“lhmtlmw That the two for-
mations seem to |1¢n'{' 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 {sE{- p- 30), which is one of
the distinguishing fossils of Schimper’s *° Epoque Paléanthraci-
tigue” intermediate between the two (see Tome iii p. 620), as well
az by Rhacopteris which ig so common at Smith’'s Creek, Stroud ;
nevertheless, M. De Koninck considers the mass of the Lower
Cfarboniterous Marine beds he has desceribed 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 Palwozoie series through the occurrence of genera of plants
which have "mwr-alhf “-=|1{'11|{i!.l“‘ a Mesozoie character.

One aim of my labours in Australia has been to show that we
have a succession of groups ll.l%mrr upwards so as to present
collectively one great series of Coal-bearing beds, instead of an
interrupted “]df_‘]‘r 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 geologieal systems, the former one referable
to the base of the Carboniferous system, the latter to the Oolitie,
and neli'lwl showing the ﬂhn'hfef;t tl}ndmwv to a confusion {;f
type.”

It is quite true that there may be sueecession 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 :1|-lum,f1mlh., marking time in the deposit of the strata
without any actual change of epoch; and in cases there may be a
want of parallelism or © conformity™ in the beds of one and the
same group ; and it is conceivable how plants that have
grown in one age in one country may be found to have grown at
another age in a distant 1.["1‘1'Efﬂt‘lr,‘q’.-'1thﬂllt the means of our
tracing the missing links in their connection. And, therefore,
such ]}].tl‘ll::- as Puunpterm Williomsoni might be found in China,
or in Australia, as well as in Yorkshire, with or without any
inference as to oneness of epoch ; and very much diserimination
and labour may be necessary to discover that the plants are
identical and have collateral evidence, derived from the corres-
pondence of matrices, clays, sands, or shales in which they are
imbedded, that they grew near where they are found, under the
same actual elimatal or physiological conditions.
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It is this required proof which renders if, 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 organie remains of Marine origin there may be difficulties of
another kind. We need only refer to the very interesting
report of the meeting of Members of the Geological Society of
Franee at Roanne in 1873,* to see how a pl mf, noticed above
(Bornia radiafa), occurs in the Coval-beds near Roanne, in a
variety of deposits all apparvently of one formation, which M.
Douvillé shows to comprehend in itself two distinet and
independent formations, exhibiting singular and [‘Tll‘.'&{!](li]ldi“'
concordanece and dise m'il.mw owing to certain physical derange-
ments which bring as it were the strata of Sarrebruck Coal-field
and that of Hzi,xnn;. into Central France, and. at the same time,
according to M. De Rouville, exlibit a concordance between the
("oal 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
question in 1825, and 1 still retain impressions of the geology,
so far as I noticed it ; - but I regret that I did not know it, as 1]
now find, to be in many more points than those just mentioned
like that of some portions of our Australian Coal-fields. A
more striking instance of the conformity of stratification of
widely m*p:ual{.‘d formations may be found in a memoir of
Casiano de Prado, = Sur lUewistence de la Faune Primordiale
dans la chaine Cantalrigue,” 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 w ith ﬂw
Devonian fossils side by side and on both sides of a band «
Lower Silurian, as determined by H.nl.m{]c and De V r:l‘lif_'m]
whose dLerliltmnrs of the fossils 13 eiven in the memoir. lJu‘
whole of the rocks mentioned, w Im.h are succeeded by earbon-
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 p:ut for calling attention to the necessity of
earctully examining the "'rtrn,tltrl':-llﬂw as well as the Pdl.vm'llnlu"x
of the rocks in ~"\uu’rr.le —*This example is o important in its
results that it deserves to be cited in the number of those which

* ¢ Bulletin,” 3¢ serie, tome 1, pp. 441--430,
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prove how the mutunal aids onght to wait on each other, of the
two prineipal branches of {r(f_llng,ﬂ. , that is to say, "::Ll'.lta:rml}iw
and Paleontology. Their comparative .lppht.ltl{m could only be
despised by minds prejudiced  and '[]Hl][_}hl’_‘d to sacnfice the
progress of science to the e ephemer ral maintenance of their exelu-
sive and systematie views,”—the conelusion of the paragraph 1
le: we 1n le original, * Des esprils si étroits ne se trouvent pas parini
nous.” [ Bull, Soe. Géol. de I ance,” 27 ser. xvii, p. 943. |

In t]LL course of my work | have had to contend with the
prejudices of some w ho kave never visited this territory, and who,
from a distance of many hundred miles, have ventured to
dogmatise, solely from a palwontological point of view, without
earing to ascertain how far the stratigraphical evidence is at
variance with their conclusions.

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

We are, however, indebted to Professor M*Coy, for ascer-
taining, in 'l"-'.LT"T the existence of cighty-three = 1!.*1'1% 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 L'm];rlu‘,m]

Before that time, Bowerbank, Sowerby, Morriz, and Dana had
determined the existence of the *-.r].u;:-mtf-luus Marine beds ; and
the latter author enumerates about eighty spevies observed
during his excursions in New South Wales, in some of which 1
accompanied him.  (See Appendiz 11.)

More recently Mr. Etheridee has described fifteen species of
Lower Carboniterous fossils from Queensland, in relation to Mr.
Daintree’s paper on the geology of that Colony, of which tfen
were furnished by myself. None have yet been discovered in
Vietoria. In Tasmania, Mr. Gould ficured some well-known
Forms from that Colony, but the plates were never published.

He has noticed '1]*-{} what T have contended for, that the
worked Coal-bedsof the Mersey River belong to the same forma-
tion with Paleozoie 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 Palwozoie fossils, Orthonota, Spirifera, Fenes-
tella, Pachydomus, Theea, &e., in association with and immedi-
ately above the Coal ; and lately I have been officially informed
that Coal-seams have been found by piercing these beds on the
Don River, confirming my grounds for recommendation to look
tor 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 Car boniferous beds
exist in the Island of Tinor, where Beyrick discovered several of
our New South Wales species, eq., Spirifer [lineatus, Sp.,
Tasmaniensis, Productus .'.r’-'uhf; eticulatus, P. punctatus, &e.
(“Aead. des Sciences de Berlin,” 1861.)

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

Among these fossils, from the head of Bee Creek (Fort Cooper),
I find Pecten, Hlnufu Trochus, and magnificent specimens of
Productus, and a var lety of usually associated shells, and with
them in the same brown ferruginous grit and shale-beds well-
depicted Glossopferis, and some other plants, one fragment of
which appears to be of a Diefyopteris.

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

Mr. Daintree, ¥.G.8., (“ Notes on Geology of Queensland,”’
Q.J.G.S. xxviil, p. 286) gives a section from the Coal-seams near
the Nebo Crossing of the Bowen River, of Coal-seams with frag-
ments of Glossopteris underlying Productus and Spirifer beds
several hundred feet thick, with abundance of other Carboniferous
mollusca, the strata bmﬂ@, upheaved by porphyry, and the lower
beds resting upon it. The beds are * quite conformable.” At the
Junetion 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, * 1
have never been able to find the fauna and flora unmistake ;th
represented in the same bed.”

This admission as to that particular locality has been used
against the evidence of the beds themselves as to their position
by the author of “ Report of Progress by R. B. Smyth, No. 111"
1876, p. 59, who states that “ any misapprehension in regard t::r
the age of the Mesozoic Coals of New South W ales, probably, i
due to the accidental or apparent conformableness of the T\lesn-
zoic strata to the underlying Carboniferous (P:ﬂmﬂ?me} rocks’ !!
In addition to the evidence from the junection 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.” * Atthe base of this cliff a seam of Coal
about 4 feet thick crops out the entire length of the section.

Ll
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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 eliff an
arenaceous limestone band holds abundant specimens of the
Streptorhynecus crenistria so common throughout all the Leower
Marine series.” (p. 288.)

Here we have in addition to Glossopteris below Marine beds,
('oal alzo 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 River basin in
New South Wales,

In further confirmation of such evidenee, T will now quote an
extract from a letter by Mr. Daintree, d ated © Maryvale, North
Kennedy (Queensiand), January 22nd,1870. On the M*Kenzie
River, near the junction of the Isaacs, the Coal Measures are
highly inclined, Glossopteris the common fossil; but running up
]s’,npu s Creek fhe*r gradually become h:}rlzmltiﬂ and at the top
of the Roper’s Creek watershed horizontal hcd'-:. of sandstone and
sandy limestone are the only rocks exposed in section full of
Hunter River fossils, Producti, &e. * * * 1 eould 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. 1 see Heetor gets Glossopteris
associated with Mesozoic fauna in New Zaalmd I am satisfied
we have it with Paleozoiec Carboniferous fauna.”

Speaking of thc valley of the Comet Creek, Leichhardt (“Ouves-
land Expedition,” pp. 104-5) says he met, on January 9-10, 1845,
with sandstones in the deep g oullies running to the creek 'md 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 Neweastle, with the
impression of fern leaves identical with those of that formation.
At the junetion of Comet Creek and the river I found water-
worn fragments of good Coal and large trunks of trees changed
into ironstone. I called this river the ¢ M Kenazie,” ” in honour
of Evan M‘Kenzie.

It is so far certain that the Neweastle beds underlie the Marine
Carboniferous near the junction of the Comet and M‘Kenzie.
Gregory found the remains of Leichhardt’s eamp on 17th
November, 1856, but records no geological data at that spot
(J.I{-.H.S., xxviil, p. 128). But W. “Loclkhart Morton (““Notes on
Northern District of QQueensland,” Trans. Phil. Inst. Victoria, read
23rd January, 1860) noticed the Coal in large angular blocks at
the junetion. In another spot some distance from the junetion
and on the M‘Kenzie he observed “in a stratum of sandstone an
angular piece of beautiful brigcht Coal embedded—proving that
this piece of Coal is of gre&t&r age than the sandstone and than
the scams 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 geutleman to myself (which
were published by me in a paper on * Marine Fossiliferous
Secondary Formations in Australia” (Q.J.G.S., xxiu, p. 11) :—

“ Bowen, I‘ebruar}' 10, 1866.
“In the Bowen River Coal-field, your statement as to the
*alwozoic age of the Newcastle beds is, so far as I could judge,
entirely pmwn since we have Spirifers, &e., similar to those in
Russell’s shaft and the railway section at Maitland overlving 1||e
Coal-seams, Glossopteris being the most abundant fossil fern.”

“ Brisbane, April 11, 1866.

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

‘Your brown beds No. 2 are identical with the Marine heds
underlying the Coal of the Hunter’ [i.e. overlying the Stony Creek
Coal-seams.—W.B.C.], ‘the Productus brachytherus, §e., §e.,
fixing them. The Streptorhynehus is new, but of elearly carbon-
1fr.~mus type. I have no doubt of their hunn’ Upper Palozoie.

‘ The plants are Phullotheca Awstralis aud Gfm.‘.npz".ﬂrm Brown-
iana, forms related to which in Europe are only found in Mesozoie
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 ovat W ollongong, though
I have mentioned already the possible discovery hc:n:.-aftar but [
have asserted many times that such plants oceur in some parts
of our Coal Measures, and that below the Marine fossils which
underlie the Upper Measures Glossopteris oceurs, and others
which have been by some considered solely of Mesozoie age ; and
I have therefore argued that there iz “ 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
acquaintanece 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 Report from the Seleet Committce
on Coal Fields,” Melbourne, ordered to be printed, 20th October,
1857, and to thr: vadence 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 Palzonto-
logical determinations alone, without the condescension of a loeal
research, that positive dogmatic dicta were declared as law with a
wilful resolve to over-rule any opinion in opposition. DMr.
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Carruthers, whose judgment none perhaps would rashly call into
question, in the discussion which ensued upon the I'Ed{llllﬂ" of
Mr. Daintree’s paper (op. cit.), argued that “ With regard to the
supposed Glossopteris and Tweniopteris Epochs, which by some
had been regarded the one as Palmozoic and the other as
Mesozoic, he was not convinced that they eould be distinetly
EEI}‘Lt"ttul but thought rather that they might belong to different
portions of one g;nr! peried: % % &% % He thoupght thab
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 1s, at the best, a misnomer),
are parts of one great series, and that the beds which contain
Mesozoic ‘uLnnw fossils may be properly placed in still higher
stages of the Palrontological edifice.

In noticing my opinion expressed in 1861 (in a paper “ On
Recent Geological Discoveri tes and Correlation of Australasian For-
mations with those of Europe’), Sir Roderick BILIthlsﬂn(“ 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 Lﬂl]lll]lll'ltbﬂtl(!l‘l from Mr. Gould in which he
(Mr. G.) says, that in * Coal-fields of the rivers Mersey and Don,
one of the very few which are worked in Tasmania, he has con-
vinced himself that the Coal underlies beds cnntmuuw specimens
of true Old Carboniferous fossils,” and adds * that in Tasmania *11'
least, the Cloal most worked is unqueatmnabl_',' of Palwozoic age,’
(p- 23.) In this Mr. Selwyn (Q.J.G.S., xvi, p. 147) fu}lv
concurs.

Now, in the paper on which the above comments were
made l 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 sugeested for the Indian and Virginian Cﬁ:ﬂ but I am not
yet [.J e, in 1861, nor 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 Caleutta is
labouring diligently to 5uppmt this view in ﬂppnsltmn to those
of Dr. Oldham and Professor Blanford. (See p.

But the question is still an open one, a]thﬂugh the Oolites are
msolvent : and if all our N. S. Wa]es Coal is not somewhere
between the Trias and Pal@ozoie, or at the top of the latter, in an
intermediate Paliozoie stage not knownin Europe, it will require
strong faith and stronger affirmation to east 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 Newecastle Coal and the base of the
Carboniferous” (uhmh may be true as far as the lase is con-
cerned), or that it is “ not older than the Trias, nor younger than
the Oolite”"-—so that if the Tras wins, Oolite is no where! Q E.D.

Those who deny the asserted age ﬂf our workable Coal-seams
affect to rely on the assumed age “of that most promient ]ﬂ"mt
(;i"mmpfrua Browniana, 'lhm say Glossopteris 1s an Oolitie
genus, * Ervactly as m Hm ,E;F:Ja'dafe “beds the Gfmmpfnu. i5 assoct-
ated with Teniopteris?” 1.e., in the assumed Oolitic series. To this
we may reply, that f}'fﬂ.s-xnpz‘ﬁn'ﬁ; Browniana’” which 1s “ fhe
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 ufferly unknown in BEurope and America, and
only known in India, South Afriea, and "ul:stl‘ilm. and that l B1-
npter}q which 1s s*ud to be EiFHULIELtLd with 1t in English beds,
according to Schimper, the most recent a:“cpuumlm of Tossil
Botany, is a genus which has only five species, all of which are
Permian, i.e., of Pal®ozoic age or of Upper Carboniferous. Even
if one IJIIIﬂptl‘. ris should be found in the same beds with
Glossopteris, that fact would not invalidate but would rather
strengthen my argument. Since the former is Palwozoie, and the
latter oceurs in the Coal-seams below the beds which arve filled
with Lower Carboniferous Marine fossils, it is clear that those beds
and the plant they hold must certainly be Palmozoie, whatever
becomes of any other part in the succession of the series or
group to which thva.,yr 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 Palmozoic Marine beds, oceur (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. Au{mlmrrh Mr. Dain-
tree came, and in the* Feoman,” a Melbour 1m]uum.ﬂ,f_\{} 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 eritics in Vietoria. But I may now
add that Glossopteris in Coal-seams below the Marine beds has
been found in other localities, as for instance at Greta, where the
Coal has been reached below more than 400 feet of Marine strata,
Glossopteris and other plants also oceurring 2 feet 6 inches above
the Coal. (See Sections No. 1 and No. 2 af the end of this
Memoir.)

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

Now Schimper, to whom 1 before r.lHI.ldLl‘] considers that the
Indian, African, and Australian plants are merniy varieties of
the same G. Browniane. In India no Marine fossils have yet
been found in connection with its Coal plants ; and in Africa the
(+lossopteris is not set down to any older formation than Triassic
by Mr. Tate ; but even that is older (although Mesozoic) than-
Qolitie, 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 hm:mnhn rocks, without {lLlﬁlllﬂ' its E:.H‘l:enc'e in Australian
Middle or Lower Carboniferous? There it clearly does not
govern, but must be subordinate to the Faune. But it is not
alone in that position: other plants also oceur therein which have
as much an Oolitic facies as itself. And yet it is undoubtedly
true, as is well shown by Daintree, that in Queensland Glos-
ﬂﬂptuh is confined to beds that are in association with Palozoic
fauna, and that the so called Teniopteris is found to accompany
a Mesozoie 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 oceur in supposed connection with such.

There may, therefore, be two epochs of Coal as suggested by
Murchison or as stated by Mr. Carruthers two port ions of one

series, without dnpﬂ&smmw the lower portion of its right to
hold a property in a plant that nay not have existed in the time
of the younger part of the series. Whatever be the value or
uselessness of re asoning on the point, this fact still remains—
Glossopteris Browniana does cxist in New South Wales and in
(Jueensland in Coal Measures that interpolate strata full of
Paliozoie Marine fossils; and is absent in the latter Colony, where
the Marine accompaniments are called Mesozoie, and does not
exist at all, so far as is yet known, in Vietoria, where the Palaeo-
zoie and other Marine beds are at present missing.

As to the division arbitrarily made by Professor M‘Cﬂj’, in a list
re-arranged by him of Mr. Keene's specimens, separating * Shale
with G. Browniana and Ofopteris " from the Paleozoic beds, that
excellent Palontologist may be assured that a plant a,ppa.rnntlj'
the same as Utn;ltﬂrm (? ovata) is combined with Lepidodendron,
Rhacopteris, and other plants near Stroud ; and that at Greta,
and at Mount Wingen, Glossopteris is found below his own
determined Palwozoic Marine fossils, the smoke from the
burning seams full of the plant at the latter locality passing up

thrnuwh cracks in the overlying conglomerate full of Palzozoic
t:-]'ILHE &e.
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Nor does the arrangement made of Mr. Keene’s collection
agree with the actual facts in nature, for the Greta beds are not the
uppermost with Marine fossils, but beds with them lie further to
the east—in which Phyllotheca has oceurred at Harpur’s Hill, and
Glossopteris in the same way at Muree near Raymond Terrace.

There 1s another item to be taken into aceount—the oceurrence
of fishes—one in the Newcastle seams, deseribed and figured
by Dana, viz., Urosthenes Australis ; and many of different '-,pmif_:s
in thc, beds above the Coal 11&.13111‘9% 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, 15878) been found in shale at Balmain, near
Sydney, which is shaped like Belonostomus ; but the sea les are
not shown and the caudal fin is too indistinet 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. W 11k|11*sun F.G.5., and myself,
and has bm,u with difficulty discovered.

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

Some recent writers have called in question the claims of
Palxoniscus to any Carboniferous rank. In a learned paper by
Traquair—(Q.J.G.S, xxxiil, pp. 54S-578. “ On the Agassizian
genera Amblypterus, Paleoniscus, Gyrolepis, and Pygopterus. By
Ramsay H. Traquair, M.D., F.RS.E., F.G.8., Keeper of the
Natural- History Collection in the Edinburgh Museum of Science
and Art.” Read May, 1877)—the author, after great detail and
illustration, comes to the econclusion that the fishes named are
not Carboniferous but Permian.

This determination does not interfere with the view I have
maintained of the Palzozoic 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 Denial
peculiarity of the Lepidosteide’ )—dew. oted himself to a considera-
tion of the doubtful character, as he considers it, of the fishes,
by Sir P. Egerton, viz., Paleoniscus, Urosthenes, and Myriolepis.
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Mr. Barkas says there is no description of Urosthenes. This
ig, however, given by Prof. J. . Dana, in the ©“ Geology of the
U. S _E*tjpfwm-;,r Trpﬂhftﬂu 1838-1842, under the Command of
0rrpfrnn Wilkes, US.N.” (New York), p. 681. His chief ground
of inquiry iz respecting the teeth of these fishes, as he considers
the Lepidosteida are dlstnwuﬂ{ilcd by the teeth being * tipped ;"
and, unfortunately, as in many instances in Europe, the New
South Wales fishes alluded to show no teeth whatever. But, as
stated in the last edition of this memoir, p. 39, “ the last specimen
of fish from the Palwoniscus beds, reported by me to Sir Philip
Egerton, was a portion of a jaw of a fish whose teeth were of a
Saurichtl lyan type, but the learned Icthyologist considered it alsn
to be Permian.” The teeth in this specimen were so Lmnpletelj
“tipped” in the way mentioned, that I considered it to be a
Saurichthys (see Agassiz, © Poissons Fossiles,” vol. i1, 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 Apgassiz, I learn that Sauricthys is also tipped with
enamel,” (op. cit., p. 205). As he admits, moreover, that of the
eighteen genera La,lmlnstt, i which he cites , ten are “ tipped,” it
is p]‘t}b’lh]{' that the Ganoid fishes dzscowrul by me, were also
“tipped,” though 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 peeuliarity of the teeth in Permian Ganoids was long ago
pointed out I:nr Dr. King (See “Monograph of the Permian Fossils
of England :" Paleont. Soe., 1850, p. 228, under Plalysomus
macrurus, p. xxvi, 1.)

Then, as to the “ eulgar error > that heterocercal gamoid fishes
are confined to Palwozoic beds,—which any one acquainted with
ordinary treatises on the hlthEE‘t may be supposed to understand
i= an error, though secarcely “wowlgar™ in the ordinary sense
of that often affc-n-ma:l;,r used term,—surely it may be permitted
to conclude from the fact that among all the fishes discovered in
our Coal-beds, and in the beds above the Coal, not a single homo-
cercal tail has been found, the probability is, as Sir P. Egerton
has surmised after examination of those submitted to him, that
the fishes are Palwozoie, especially as the admission is made that
“the homocercal structure iz nof known in Palwozoie rocks.”
(“Report on Coal Fields.” Victoria, 1872, p. 6.)

The fact that the Coal-beds overlie or interpolate the Marine
beds in what is called * conformable order,” ought to be con-
sidered a S'Ltlsf;..ﬂtﬂl‘"i" conelusion that no br‘f“lk such as ought to
exist under other ecircumstances does exist, because whether the
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C'oal Measures are horizontal or inclined they merely follow the
same condition in the Upper or Lower Marine beds with which
they are always associated.

The argument from the occurrence of fish remains is met by
the incidental remark that the © heterocercal ganoid fishes ha-mg
of generaand species peculiar to the localily have no value” in
stumlilmg the age of the beds in which they oceur, may be
met by the retort Hm,t if j;r*r'nhmn‘g,r is to be a guide in deter-
mining geological age, there is an end of any (‘Lrt inty for guch
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 Glossopteris and its
usual assoclates.

Respeeting Palwoniscus, one of the New South Wales fishes, a
passage transiated from Agassiz, whose decision ought to be
satisfactory, will not be out of place, considering that it meets
the objection on the form of the caudal fin. He says,—“1 know
ten species of this genus, which appear to be limited to Coal
Measures and the Zechstein. It might not, however, be impossible
to discover traces in the Gres El.':—;rm P the Muschelkalk, and the
Keuper” (i.e., in the Trias); “ but that which T believe I am able
to aflirm 1s, Th"l.i_r it does not ascend to the Jurassic formations, of
which the numerous representatives of the order of ganoids have
the tail #egular, and never prolonged in a long point forming the
upper lobe of the candal, 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 1t is certain that they exist, and it would be to
misunderstand our duty to ignore them, or to attribute less im-
portance to so general and constant a fact.” (“Recherches sur les
Poissons Fossiles,” tom. 1, p.43.) To this may be added, that the
generality of the fishes in N. 8. Wales are heterocercal ;

s —

* He afterwards names P. eafopflerus as belonging to this sandstone. Tt
was, however, only found in one spot, only *“ a few square feet* in extent, in
the county of Tyrone : (Portlock: “ Geology of Londonderry, Tyrone, and Fer-
managh, p. 468.”)  Respecting this fish, Dr. Traquair says (Q.J.G 8. xxxiii,
p.- 263, op. eit.)—"This little species from the Triassic red sandstone of
Rhone Hill, county of Tyrone, was originally named by Agassiz, but was not
deseribed by him. Sir C. Lyell, however, in referring to it in eonnection with
certain American Triassic forms, says, concerning it,—‘ The Irish Paloniscus
catopterus of Roan or Rhone Hill, referred by Col. Portlock to the Trias, 1s
a true Palmoniscus, and not allied generically either to the fsehypferus of
Egerton, or the Cefopterns of Redfield (Q.J.G.5., iii, p. 278) ; and in Sir
P. Grey-Egerton’s brief description of the species (Q.J.G.8., vi., p. 4) occurs
the following passage,— The dorsal fin is placed much nearer the tail than
in any other species ; in this respect, but in no other, P. cafopferus resembles
the genus Catoplerus of Mr. Re field. The tail is deeidedly heterocerque ™"
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though in some instances the camdal fin is not so distinetly
pmmmm ed as in 4:11111.’-12, which m: 1y ﬂmltfme be classed as

‘semi-heterocerque.”  But Palwoniseus well developed as to
the tail was found in shales and sandstone 1,000 feet geologi-
cally above the worked Coal-seams.

The existence of Palwozoie strata of Carboniferous ase in
some parts of Victoria is, as I believe, a fair assumption of the
Cape Paterson ]{c-]m:ltﬂw though at present they cannot prove
their position by fossiliferous Nidouw- hut the denial of that
existence would hand over their whole Coal- territory to a forma-
tion or formations to prove the age of which they have no more
marine evidence than they have respecting a Carboniferous era.
They have never yet seen a single Marine fossil bed in all Vietoria
to justify even their adopted view of their Coal belonging to the
Oolitie age, which is elsewhere multitudinously fertile in Marine
fossils, and. this, no doubt, is “ peculiar.” The Reporters on the
Western Port Coal-fields notify carefully, that *it should be
distinetly understood that our opinion respecting the age of the
New South Wales Coal Measures is based entirely on the eolleetion
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
18 accompanied by a sneer at Mr. Keene's alleged blunders in
Palzontology.

On the above T would observe that, as T had seen the collec-
tion referred to before it was despatehed, T am prepﬂ,red to say it
did not completely represent the beds in the local district from
which it came, and was only a partial dizplay of the series of
the strata in association with Coal throughout the Colony ; and
that in the arrangement adopted by Professor M*Coy, as quoted
in the Report, most important portions of the beds are omitted.
I would, therefore, attribute the *“opinion of the Board res-
pecting the age of the New South Wales Coal,” so authoritativel
pronounced, to be based on imperfect data, showing that the
gentlemen who then decided the question are practically ignurﬂut
of the true grounds of decision, clearly not having made any in-
gpection for themselves, and tutﬂ,}l icnoring the opinions of the
host of observers who have {er'tlﬁt:d to the contrary ; amongst
whom is Mr. Daintree, a member of the Victorian Geological
Survey, the late Mr. Statchbury, who reported thereon, as well as
many others who have studied the strata n sifw, and are true
witnesses against the side of the Oolitical party. In the pleadings
on that side, the reliable evidence that makes against them is
“burked.” and a foregone conclusion is offered as if it were final
—and the judgment is delivered ex cathedrd, whilst numerous
witnesses of the first credibility are 'ﬂtr::rrethu:' ignored. This
may be pludent and ingenious, but it is not smenﬂ;ﬁe nor is it
honest, yet it helps to bring out the magnificent declaration:
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“We confine ourselves to the stafement that we have nof before
us a particle of evidence indicating that the Coal-seams now being
worked in New South Wales are of Palxozoie 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 whole truth and nothing but
the truth,” and in the arraying of evidence from beyond Austra-
lia ingtead of collecting the whole evidence furnished from itself,
there is one grateful exception which, though not entirely satis-
factory, 18 much more so than some previous proceedings were.
1t 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-
tuined and put in evidence before a Committee of the Melbourne
Parliament. I must explain this: On the 20th November, 1857,
he was examined (as the Chairman of a Mining Commission) on
the Character and Extent of Coal in Victoria, and he asserted over
and over again that no Palmozoie 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 if is unlifely that they will be of commercial valve ; 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 Tasmama,
you are of opinion that as an economic guestion 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 inguiries

for the discovery of Coal? (A.) No recommendation tothab effect would
emanate from myself or the Commission.

747. Such Coal-fields [i.e., those of Palwozoic age].do not exist inthis country
i.e. in Australia]. Thatisa point which I wish elearly to show, and 1 think it
is one which has never been clearly shown to this Committee before.

758. I know youarenot to expeet the old Palwozoic Coal-fields in this part
of the world.

759. (Q.) Doyoucontend that the Mesozoic Coal-ficlds are not suitable for
the different purposes of commerce? (A.) They are not so suitable as the
Palmozoic, they are not so extensive, the beds are not so thick or workable,
nor 1s 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.

471, [Of Cape Paterson] (A.) Of course the Members of the Mining Com-
miesion do not wish to attach any scientific weight to their evidence ina
commercial point of view, they merely chuose to say, that as men of science,
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no recommendation would emanate from them to undertake extensive works
there, because the utmost you could expect wonld be such a Coal-bed as you
have at Sydney. Once more ; 769 ( By Caplain Clarke.) (Q.) The Virginian
Coal-fields of the character you deseribe as being similar to those here, are
worked at 775 feet depth ? (A. } 11“: ; but the beds there are not fo be com-
pared to the Palaozoic Coal beds.”

The witness here expressed an undoubted fact, but seems to
have forgotten entirely in November, 1857 the evidence he had
given before the same Committee on 1S8th August of same year.
Voici ! By the Chairman :

474. (Question). The Committee desire that no time may be lost, and also
to know what aid the Mining Commission ean afford them in the prosecution
of their inquiries— Are you prepared to offer any facilities for that purpose ?
(A.) I have obtained some specimens from surveyors from the Avon Ranges,
in the Gippsland distriet, which is the first evidence that the Palmozoie Coal
of Europe exists in the Colony. One 1z a large specimen of Lepidodendron,
indicative of this ancient Coal, so that my own opinion iz that the principal
Coal-deposit to be expected in the Colony 1\'ﬂ111{[lpmhahl}' extend from the
Cape Paterson beds northwards through the Gippsland country, and
bably form a union with the Sydney depus:h The Hunter and Haw kesbur‘_r
deposits of Coal are the finest specimens I have seen of that period. There is
reason to expect that deposits of both those geologieal 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 1857 of
Coal of the older epoch, nor the denial of its value in favour of
that of a “ more recent age” after the explorations of a host of
skilled surveyors in Vietoria, nor the excursive labour of the ex-
perienced Examiner of Coal-fields from New South Wales, has
yet realised either anticipation in that Colony.* The latest report

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

Alfred R. C. S8elwyn, Esq., further examined :—

576. (Q) By the Chairman.—Will you be good enough to read that
letter (handing the following paper to the witness)? * Extracts from
Professor M‘Coy’s letter of the 30th September, 1857, to the Honorable the
Chief Secretary. * * * It is desirable to state 1‘.-!:1111]}' here the opinion
of the Mining ‘Commissioners relative to the expense of trials for Coal, which
is, that the richest deposits to be expected in the accessible parts of Victoria
would resemble those of Sydney and Tasmania, with this difference, that
while the latter are situated most ﬂd‘rantngLﬂusl} for the employment of
water carringe and cheap labour, the localities in which such deposits may be
expected to “exist in Victoria are so disadvantageously placed in both these
respects, that even if similar rich Coal-beds were to be discovered, the public
would not be likely to receive any benefit, as the supply could be more
cheaply brought from the neighbouring colonies.” (A.) 1 concur in all that
is stated there, except that if numerous thick seams of large extent and good
quality were pmv&l to exist, they must be worked to advantage.

577. (Q.) That professes to be an extract from the report from the Mining
Commission? (A.) Yes.
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I have seen respecting “ Kileunda and Cape Paterson” is from
Mr. Cowan, Mining Surveyor, dated :!nr{ August, 1875, who,
after q,unmdm able examination and collection of available infor-
mation, comes to the conclusion that * very little can be deduced
with certainty in regard to either the character or extent of the
Kilcunda and Lape Paterson Coal- Ll(‘pﬂﬁltb except by actual
experiment, The pu k of the miner, will in my npimm! h-:- the
only conclusive test.” (*Progress Report No. III," 1876, p. 279.)
But the money spent, and the labour bestowed on investi-
gations and search for Coal in Vietoria has been enormous, and
it is a subject for deep regret that her enterprising Colonists
have not been more successful, as a valuable and abundant
Coal-field in that Colony would have been, of whatever geologi-
eal age, most beneficial to thousands of the present and_ future
oceupants of that interesting territory.
The old Coal-beds, as weil as what the Southern seientists are
pleased to call © Carbonaceous” strata, are equally unpromising,
aud Mr. Howitt shows the reason—because they have been
greatly denwded.

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

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

580. (Q.) How are meetings of the Mining Commission ealled ? (A.) The
Mining Commission consists of Professor M'Coy, Mry. Panton, the Resident
Warden at Bendigo, and myself. Mr. Panton is hardly ever in town; 1
could not say how many meetings he has attended, but very few ; and no
regular meetings have ever been called. Now and then I go up to the
University and discuss these matters with Professor M‘Coy.

581. ((.) By Mr. O Shanassy.—In sending in a report from the Mining

Commission to the Government, is it the practice to obtain the consent of

the other members of the Commission ?  (A.) Not formally.

582. (Q.) That is, the document is not sent fo them? (A.) 1 have seen
the document ; in fact I wrote the report myself with Professor M*‘Coy, he
dictating and I making suggestions, and then it was subsequently copied by
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 1 have not seen it ; whether it was ever sent to Mr. Panton
I am not aware.

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

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

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

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

989. (Q.) Isitusualto hold meetings of the Commission? (A.) Nof formal
or regular meetings of which minutes ave 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
(ilossopteris and other associated plants in New South Wales
cannot be Palmozoie, and in direet contradiction to the opinion
of the Palmontologist of Vietoria, as stated in the reply, No. 759,
(quoted in p. 43), that Mesozoie Coal is not be compared with

>alieozoie, treating somewhat neglectfully the value assigned to
the Cape Paterson Coal by the Board.

In the Report on the Coal-fields of Western Port, 1872, there
are quotations from a letter of Dr. Newberry to Professor R.
Pumpelly, the original of which is given in the Appendix to his
Geological Researches in China, Mongolia, and Japan (* Swith-
sonian Contributions to Knowledge,” vol. XV. , Washington, 1867,
p. 119). The letter is dated from C'imra;lnnd Ohio, September
25th, 1861. 1 think the quotations ought to have been expanded,
and some words resfored to what the:,r are in the letter itself. T
will, therefore, refer to that document more full:r than I did 1n
the last Edition in which I quoted from the report of the Vie-
torian commentator.

Mining Commission and with the authority of the Mining Commission ?
(A.) 1 should rot consider myself competent to do so; that is all I ean say
about 1t.

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

592, (Q.) I allude to that letter? (A.) Imever saw that letter.

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

Frederick M‘Coy, Ezq., F.(G.8., examined, 18th Angust, 1857 :—

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

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

471. (Q.) The Committee would be glad if you will etate from the evidence
that presents itzelf, whether you consider that Cape Paterson Coal-field is
most likely to be a lnrrre and useful bed for commercial purposes? (A.) Oh!
certainly.

-
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Several species of pltmtb are described by Dr. Newberry, and
assigned to either a Triassic or a Jurassic age, leaving that age
undetermined (from want of sufficient eudvm-a,) n a Lu‘em part
of the great Coal-fields of China, basing his conclusion on the
entire absence of Carboniferous phnt:-.: from the eollection, and
the presence of well-marked Cyeads, 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 yow visifed are all Mesozoic, and not Carboniferous.”
Towards the close of his letter he arranges the 1’:1.1111.'-1 in four
divisions, assigning them all with the exception of one plant to
Triassic beds, the exeeption being one Podozamites, which
“resembles” a European Jurassic plant, the other apparently being
“jdentical with an American Triassic species.” There is also

a Pecopteris having a remarkable likeness to P. Whitbyensis,
(which on comparing Pumpelly’s figure with those given by
Lmdlejr and Hutton and A. Hmﬂmmt T should hesitate to s uily
is actually identical with the Hmvl:-urmltrh species—though all
the fizures h-‘ne some resemblances to e-uh other), and which
Mr. I says is too imperfect to determine accurately. There are
other plmlts but the balance is with by far the majority, with
Triassic beds in Europe, North Carolina, Virginia and Mexieo.
A few new plants are also mentioned.

When, therefore, such sfatements are cited to prove the
Qolitic or Jurassic character of our New South Wales Coal, we
mizht reasonably expect to find that the prominent plants in our

‘oal Measures have a place in the Chinese Coal Measures seeing
that the latter are brouzht out in evidence to weich down all
opposition to the preconceived opinion on the subject of age.
But what do we find ? we {ind the following in the heart of Dr.
Newberry's letter.

“We have of course no right to assume from the interesting
facts your explorations have brought to licht, that no C arboni.
ferous Coal exists in China, for it may very wn:*ll 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 rrenlc:glf-;ts wiil not fail to be deeply
interested in the fact, that so large portions of the Coal-basins of
China, ineluding 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 Ameriea, they
quite overshadow the Carboniferous Coals of Europe and the
Mississippt Valley, and suggest the question, whether the name
given to the formation which inecludes the most important
Turﬂpen,n strata has not been somewhat hastily chosen. Another
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interesting feature in the fossil plants wader consideration is the
re-appearance at the far distant point from which they come of
genera so well known in European and American geology, and
the entive absence of the species of Phyllotheca, l’;‘fuﬂ'ﬂpfmw de.,
whieh have made the Indian and Australian Coal-floras so puzz fuh;r
to the paleontologist. Thereare fr agments of a new generic form—
probably a Cycad—in the collection, and some obscure gpecimens
that may represent other plants new to science, but the Pecopteris,
Sphenopteris, Podozamites, Pterozamites, &e., have a very familiar
look, and their resemblance to well- kuown forms gives fresh
evidence of the monoto ny of the vegetation of the Globe previous
to the mil oduction of the ; angiospermous forests of the Cretaceous
epoch.”

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

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

In it the Reporter havine arranged the order of our New South
Wales beds (no doubt, Lnnsc-leni,muq]}r enough) after his own
idea, says—* If their view be correct, it is not likely that seams
of Coal as thick and as ]mrumtent as those oceurring in the
Lower Mesozoic beds of New South Wales will be found in any
part of Victoria. It is to be regretted that a geological exami-
nation was not made of the Northern Coal-fields, during the many
years the Vietorian Government maintained a staff of geological
surveyors, for the purpose of ascertaining by comparison the
position of our beds with all the exactness practicable.”

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

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

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

“ From Newcastle to Stony Creek iz but a short trip, and as these are
seetions on which Mr. Clarke bases his evidence of the Palmozoic 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.”

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

“When the details of these shafts were first made known by Mr. Clarke, as
a proof of the Palmozoicage of the Coal, Spirifers, Fenestella, &e., being found
in abundance, and 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 ‘working' and ¢ 200 feet shaft,’ and that
possibly to this fault the reversion of beds might be due, but the Palwozoic
character of the fauna was not called in question.

“Thiz 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 ean 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 clipHing 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 oceur,

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

“ If it be admitted that the fauna found in the upper strata of these shafts
iz Palieozoie, then these Coal-seams at least are Palmozoic, and Glossopteris
'léus 2 much lower range than has hitherto been assigned to it, except by Mr.

larke.

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

o. 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 convietion 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 #of gone fur enough; though
after wﬂat 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 “n.” (referring to his re-arrangement of Mr.
Keene's specimens) are clearly the Marine Palwozoic Carboniferous
rocks, and the Coal jfound with them resembles the Coal of the
Southern Coal-fields of Ireland of the same age.” But he adds—
without compunetion or authority :—* Neither this collection,
nor the sections, nor Mr. Keene's collection in the Melbourne
Exhibition, bear out the notion that the Glossopterisand Phyllo-
theca alternate with the marine Palwozoic shell-beds.” Now had

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

“ Third.—* Carboniferous’ beds, containing the workable Coal-zeams, 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.

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

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

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

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

(From  Yeonan and Australian Acelimatiser,” August 29, 1863, No. 100,
published at Melbowrne.)

It will be unnecessary to point out to any unprejudiced reader how Mr.
Daintrec’s ““ Notes ” cited above, known as they must have been to the
“ Reporters on Coal-fields, Western Port,” nearly nine years before, contrast
with their lamentation in the year 1872, about the “mnon-comparison” by
Fictorian surveyors of the position of the Coal-beds in the two Colonies, *“ with
all the exactness practicable,”
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a visit been paid by him to the localities of Rix’s 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 Rix’s Creek and Anvil Creek without any
examination of the seetion 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.

Sinee the date of Mpr. Daintree’s visit, Mr. C. S. Wilkinson,
P.G.S., another first-class member of the same staff’ of excellent
g{‘nlnﬂmrﬂ on the late Vietorian Survey, has succeeded to the
office of Geological Surveyor in New ‘::mth Wales. It mav be
sufficient to quote one sentence on his authority : “ The collee-
tion of fossils from near West Maitland, Greta, and Anvil Creek
includes Spirifer, Conularia, Inoceramus, PI“UdllEtll‘:'- Fenestella,
Bellerophon, (frinnidaﬂ stems, &{z.,nhtaiinﬂ-d from the Up]}er Marine
beds 350 ﬂ;—:t,t above the Anvil Creek Coal-seam, from which seam
I collected the specimens now shown, eontaining the Phyllotheca
and Glossopteris Browaiana” (“.an al Kl abrfs ” 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 Agrienltural Company, says:—* The lowest Coal-seam
at Wollongong rests on older spirifer sandstone, and is covered by
sandstone, with Pachydomus shells and a few H}}irifera,” (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
eontains 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 Jmt to that Colony ‘I:O show that
the conclusions arrived at in that report are “ based ” as much on
personal ignorance respecting our territory, and a pre-determi-
nation to disbelieve the statements of men quite as much entitled
to be believed as the writers of that report themselves, as on
anything else. I am thoroughly persuaded that if such personal
investigation on his part had taken place, an old correspondent
and assumed friend of my own would not have dealt with my
writings as he has done.

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

Clina.—Mr. Pumpelly is the only authority quoted by the
Victorian Board, who make him to have in 1862-65 found in the
Coal-beds jﬁ@azi’s proving that “ those beds are geologically of the
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same age as the Vieforian, New South Wales, Tasmanian, and New
Zealand beds,” p. 8, and Professor Newberry is quoted asidentify-
ing these fossils as those characteristic of Triassie or Jurassic
;1.5_{@5;_“ (See ante,p. 46.) In the “ Ocean Highways” for Nov.,
1573, Baron von Richthofen says, the Pumpelly observations were
only very limited in extent, and his map an hypothetical one made
up from native reports, “in which he attempted to exhibit among
other data, the distribution of the Coal Measures in China.”
“The favourable result at which Mr. Pumpelly arrived, in respect
to the great extent occupied by Coal-bearing strata in China was
modified in some measure by the somewhat unsatisfactory conelu-
sion drawn by him, from the determinations by Dr. Newberry of a
few wvegetable 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 hi ghly qualified expositor in
Baron Von Richthofen hlmself who frﬂm 1868 to 1872, made
journeys nearly all over China, tmrl found Coal-fields of enormous
extent in many districts, nearly every one of which he personally
visited, as he tells us in various publications.

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

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

The following passages from a notice of Richthofen’s discoveries
concisely meet the facts he had developed, in the Provinces of
Liao-tung and Shan-tung :—% Tutti questi strati sono apparen-
temente quasi paralleli fra di loro, e subisecono soltanto un leggwm
cangiamento di inelinazione indicante il graduale passaggio
da un livello geologico ad un altro. Sarebbero queste localita
importantissime a studiarsi, giacché sembra che vi esista la
intiera  serie Paleozoiea dal Silurico al Carbenifero. Tutta
siffatta serie ¢ fortemente disturbata da roceie eruttive, e segnata-
mente da graniti e da porfidi; la massima intensitd di queste
eruzioni si verificherebbe neidintorni di Pechino.
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“ La formazione Carbonifera di Pechino ha uno sviluppo stra-
ordinario.” [“ R. Comit. Geolog. d’ Italia, Bulletino 9-10, 1871,
p. 234."] “Presso il lago Poyang il deposito scistoso, ora
accennato, ¢ ricoperto da regolarvissimi strati Carboniferi, fra i
quali sono intercalati aleuni straticelli ecalearei riechissimi di

. brachiopodi in perfetto stato di comservazione. Questa fauna
differisce essenzialmente da quella che vedesi associata al carbon
fossile nelle provineie nordiche della China: il genere Productus
vi ¢ prevalente per numero, ma il caratteristico P. semireticalatus vi
¢ scarso e rappresentato solo da piecoli individui Rarissimi sono
gli esemplari di Spirifer, mentre vi abbondano ; erinoidi, 1 coralli,
gli spongiarii ed 1 generi Orthoceras e Poreellia : sonvi pure rappre-
sentati 1 generi Cyrtia, Orthis, Siphonotreta, &e.” [id., p. 2306.]

Mr. T. W. Kingsmill confirms these statements in his account
of the Geology of the East Coast of China, considering with others
that “The Chinese Coal-fields may prove to be the largest in the
world, and at a future period will have an important influence on
the destinies of the East.”* '

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

He also states that on the mountain of Léan-chan, near
Han-tchong-fou, nearly 3,000 feet high, a grayish-white lime-
stone from 300 to GO0 feet thick, having a dip of from 40° fo
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 deseribes in the same number of the “ Bulletin”
the plant remains to be Pecopteris Whithyensis; two Sphenopteris

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



54 Sedimentary Formations

of imperfect character; resemblances to Zamia distans and to Lyco-
podites Williamsoni; a probable Palissya and Bayera dichotoina
—the whole very near if not identical with those of the
Whithy beds. These come from Tin-Kiako, South Shen-shi. On
the other hand M. Paul Fischer deseribes M. David’s Marine
specimens from Léan-Chan as consisting :—Firstly, of Crinoidal
remaing Polyps and Bryozoa and Brachipods, as Orthis, Piylo-
dictya, Discopora, Heteropora. These he considers Wenlock.
Secondly, there is also a reddish or whitish sandstone with
beautiful fossils such as Productus ; Spirifer ; Euwomphalus ; and
Orthoceras—the rock resembling that of Kildare in Ireland, and
Avesnes in France. The coral Mickelinia 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-
Kiang, some drifted fossils of true Carboniferous species.
Whether the plant-remains do or do not belong to the same beds
with the Carboniferous Marine fossils as M. David says, or are
altogether younger, at any rate the Carboniferous fossils are
Palwxozoie, and further researches may demonstrate a more inti-
mate relationship than now appears with the stratification and
paleontology of New South Wales, But if there are indica-
tions of Mesozoic formations in some parts of China (as shown
by Dr. Newberry), yet all observers confirm the fact that the
enormously developed Coal Measures are not Mesozoic but
Palzozoic Carboniferous. Mr. Pumpelly’s view is that all the
older Coal over China is Triassic resting on no other Sedimentar
rocks, than Devonian. Those fossils of the latter epoch to which he
refers I have arranged in the table below, marking those which are
known to me to oceur also in New South Wales and Tasmania.

There is an interesting passage in “Siluria” (4th Edn., 1867,
p. 18) which may be properly cited. Sir R. Murchison says
therein,—* It is also certain that the mountain-chains of China
are composed to a great extent of these older rocks; for M. C.
Skatschkof, Director of the Russian Observatory at Pekin, when
preparing an account of the rich Coal-fields (partially described
by his countryman Kovanko) near that eity, recognized, in the
Jermyn-street Museum, certain Silurian Graptolites and Ortho-
ceratites, Devonian Spirifers, and Carboniferous Producti, as all
being forms which he had seen in the rocks around the Chinese
metropolis.”” He then mentions the fossils given to him by Mr,
‘W. Lockhart (see “ Address in R. Geogr. 8. J.,”" 1858, p. 306) “ some
from the province of Szechuan and others from Kwangsi,” and
those brought by Monsr. Itier, and described by De Koninck as
Devonian. These are enumerated in the table. But there are
others of which at present I cannot refer to a description, nor
have I now Richthofen’s last work at hand.
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Virginia.—"“The Coal Measures of Richmond,” says the Western
Port Coal Board, * are stated hx Sir C. Lyell to belong to the lower
part of the Jurassic Group.” 1‘?[1[1 he did once say so, but he
found that he was wrong, and so he placed them fin llh in the
Trias ; Professor Heer considering that thc plants have “the
nearest .tliunh to the European ]\.l.ul}{.‘l (“Student’s Elements
of (Feol.) > 1871, p- 862.)

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

Africa—In Africa, the association of the genera Glossopteris,
Phyllotheea, and Dictyopteris,  affords some evidence of Mesozoic
aflinities” says Mr. Tate, who, nevertheless, shows that the shales
i which thr"r oCcur are lmi Jurassic but Triassic (Q.J.G.S.
xxxiii, p. 142.)  Palivoniscus and some of the reptiles and an
encrinital stem might refer these Karoo beds to a lower position
still.  Mr. Tate admits the analogy is with the Keuper (p. 169).

The late W. 8. Macleay, Esq., I.R.S., alwaysexpressed his belief
that certain beds mnear ‘aulnq bclmwcd to some part of the
“New Red.” And it is curious to ﬂhavrvm how many persons
who “know what they are talking about,” some from above as
the Ooliticals, and some from below as the Permianites and
Upper Carboniferites, have found their battle-field on the ter-
ritory that was once intact as the “New Red,” but which
has been cut up and re-distributed since the earlj,r days of
our geological recruiting, after the fashion in political con-
tests. The defenders of the Palzontologieal territory will
not, however, surrender at discretion, but will go in for a
final tiluﬂrwh* in the hope and intention of making their
case good until they have been proved mistaken. It is not so
mmh however, for the love of the past discussion, as to contri-
bute to the Immr} of 1t, that in this place, notwithstanding some
recent light has been thrown on the Palwo- botany of India by one
whose ability and knowledge are deserving of universal respeet,
that the letter of my friend, Dr, Oldham (puhllshed in the last
Edition) will find a place in this, for it contains a concise view of
what was believed in India hj,r those who used well all their
opportunities up to 2nd April, 1874 ; and if there is error in any
of its conclusions we shall have an opportunity further on of
comparing the antidote with the bane, and I would hesitate to
strike out unceremoniously from these pages the results of years
of patient and conscientious labour of one who has “ left his
mark™ upon Indian geology, which cannot be erased without deep
gratitude and deliberate injustice. By comparison of this doeu-
ment with certain revelations to be mentioned in the next section
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(on the Mesozoic or Secondary formations), the new discoveries
will be made-plainer and the old rectified where they may have
been defective, and 1 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 scen,” he says, ““ no reason whatever to alter our views with
reference to the age of our Indian Coal-rocks. The plant evidence is tolerably
conelusive with us.  Our Upper beds, which contain thin patches and threads
of Coal (and which we call Rassranarn formation), we have established, by a
careful research in Cuteh, to be Upper Oolite. These are characterized by an
abundance of Cycadea and Tewniopteris, but not a single Glossopteris has
been found. Then we have the group we call the Paxcuer System, with no
Cyeads.  Schizoneura (a plant first described from the Vosges), &e., and
with them Labyrinthodont and Dicynodent reptiles. No Glossopteris here
either.

“Then below these, with slight unconformity, oceur the Coal-rocks, in which,
observe, we find Glossepleris Browniana 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 Tarcuger
Hystem, in which Cyclopteris shows, but no Gilossopteris.

“ Unfortunately we have as yet no amimal remains from our Coal-rocks
Notwithstanding this, in econneetion with your evidence from Australia, and
bearing in mind the perfectly established identity of the Glossopteris, even
in its varieties, and the equally established faet that Glossopleris has never
been found in Ef-’rﬂ,iff. and therefore gives no elue or index to age from
European determination, I cannot come to any other conclusion than I have
done, that our Coal in India reprezents the latest portion of the Carboniferous
of Eurape, and the gap between this and the Permian ; or, I would say, ina
broader sense, the latest part of the Pal@ozoic time.

“ I read Daintree’s paper with much interest, and think he has done much
to clear up some of the difficulties.

““ But go long as some fancied analogies with regard to fossils are allowed to
gway the mind, there can be no agreement of opinion.

“The Glossopteris of Australia and Tndia are identieal. We have every
variety, us deseribed from your beds, and no one could hesitate to admit that
the I_JE{ES are Blrfll]ﬂ.:l‘ also. All these Glossopteris beds must be admitted to be
of similar relative age in both countries. It proves nofhing as to the age
relating to E!f!'ﬂ_pﬂﬂn- 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 thiz, in a few words .—

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

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

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

“There are thus three distinet florse with no species common toeach. You
can draw your own conclusions.—T.0.”

T, T e e S e
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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
‘Wales, as well as to other parts of Australia, and it is satis-
factory to myself to have so much confirmation nf my own views,
Though it is true that Glossopteris, not being a European plult
does not confer any claim on itself to dﬂmgtmtv 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 Dr. Oldham, and as I have a]l along Stdti‘d must be
Palwozoic, either on a paraliel with some part of the Upper
Palweozoics of Europe or occupying a series of beds not repre-
sented there.

For the present I content myself with observing that Dr.
Ottokar Feistmantel, Palmontologist to the Genlnmm! Survey of
India, reports the finding of Glossopteris since 1876 in the
Rmmd,h al beds, and that instead of the same species of Glossop-
teris occurring generally in New South Wales and India, in the
‘Damida beds which are held to be conformable with those of
this Colony, he thinks “ with great difficulty we may be able to
get only one common species” (* Records, Geol. Sur. No. 4.
l‘irﬁ p. 122.)  “ It seems,” he adds, “that the existence of a
('.{mnecﬁﬂn with the A us-atmliau 18 very weak.” *®

Dr. Feistmantel (4th Nov., 1877) tells me that Glossopteris
occurs both in the Panchét and Ta]chir systems, so that its
species must have “a very wide range,” going up from the
Australian Palwozoic to the Cutch Middle Jurassic. Dr. Oldham
had before in 1860 stated as much. (See p. 210 of  Trans.
Roy. Soc. Vict.,” 1860.)
~ As to the Coal-beds with no Glossopteris, they will go with
rocks of a more recent date, and there can be no objection to
class them in the age of the Secondary fossils with which they
are associated.  Professor M‘Coy himself admits—*That on
mere fragments of leaves or other most imperfect or ambiguous
material no generic nor even ordinal characteristics should be
founded.” (“Observations on Tegetable Fossils of Auwriferous
Drifts, by Baron von Mueller,” 1874, p.14.) But this argument
does not apply where fragments even of the same plant oceur in

* I cannot help alluding in this place to a passage in my letter to Sir H.
Barkly, K.C.B. (* Trans. Roy. Soc. Fict.,” 1860), the publication of which led
to a eriticism on the part of my opponent, which was not tempered by the
“ suaviter in modo,” though in contradiction “ forfifer " was conspicuous ; and
which is recalled to my recollection by Dr. Feistmantel's words above,—*T
would not be surprised when the whole deposit of our Carboniferous series
shall be made known, if doubts should arise as fo the confidence with whick

some persons speak as fo the correlation of the Australian and Indian Coal-
beds.”



New South Wales. 50

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 jfor it)
that Glossopteris is an Oolitie 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 Oolitie area, more reasonable will
appear the position assigned by me to the New South Wales
workable Coal-beds.

Is it more remarkable that planfs held to be of Mesozoie age
in Europe should be found at the Antipodes in a Palwozoic for-
mation, than that usually considered Mesozoic molluseca should
be found in a similar formation? And the latter 1s not merely a
conjecture but a fact, attested by Palmontologists of eminence.
For instance, Minster in 1841 found the three genera Ammonites,
Ceratites, and Goniatites in one and the same bed belonging
to the St. Cassian rocks of Austria; and now we have Dr.
Waagan, of the Geological Survey of India, proving to us
that the same three genera have been found in the same bed
together on the Salt Range, in the society of Productwe, Athyris,
and other well-known Carboniferous fossils, pointing out that
the Ammonites is there a Palozoie 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. Feistmantel's words in illustration
of the mingling of fossils of distinetive 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
HKota Maleri beds, which are not older than Upper Lias; this
Hyperodapedon is associated with Ceratodus, also of the kind that
mostly occurs in Trias ; the genus Parasuchus, also a Triassic

enus, occurs in the same beds, and with all these Lepidofus (of

iassic character) is associated ; or what shall we say when we
find in exquisitely Carboniferous beds (in the Salt Range) a
Ceratites and Ammonites, together with Productus costatus and
P. semireticulatus on one side, and on the other the typically
Carboniferous genus Bellerophon (in Europe and elsewhere) higﬁ
uﬁl{in distinetly Triassic beds, together with numerous Ceratites?”

(MS.) *

* Dr. Feistmantel, the most patient and eritical expounder of Indian Palzo-
botany that wehave yet had, devotes considerable space to the exemplification
of similar interchanges in India and South Africa, not only between animaland,

lant remains, but especially with plant-beds of different stages (** Records,”

o. IV,, 1876, p. 116), and in “ Records " (No. 2, p. 29) gives an explanation
thus: *In such cases we must only say, the flora of this or that locality (or
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‘Whilst discoveries such as this are being made from time to
time, what obstinate pertinacity is it to continue to maintain
that even the stereotyped determinations of palmontologists are
incapable ﬂf amendment. (For Dr. Waagan’s l]t*ﬁcript'mn and
figures, see © Memoirs of the l'“’:*:‘ai"ﬂjzml Survey of Indie,” vol. ix,
part 2, p. 851, See also Lyell’s “ Elements,” 1863, p. 436, and
“ Student’s Edition,” 1871, p. 858.)

No where in New HoutTh Wales has there yet been found in
association with the plant-beds any Marine fauna but one which
M*Coy and all other Palmontologists admit to be Palwozoie.

The opposition to Glossopteris claiming its descent from
Palzozoic times arose from a misinterpretation of facts connected
with its appearance in strata from which Marine fossils that
prove the age are missing; and thusit got condemned to be
Oolitie only, becaunse it is found in eompany 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
18 =aid, belongs to “B,” and “B” belongs to “ C,” and, there-
fore, “C" h(?lul]gb to ¢ ‘A" D is not found with * C,” there-
fm*u, it belongs to neither “ A nor “ B.”

Moreover, unless it can be proved that every given plant found
in different parts of the world had the same instant of existence
in all, there must be always uncertainty as to when we may date
its epoch. There is also too often a neglect of the conditions
of the Strata in which fossils occur, when they are compared
with similar fossils in widely separated regions. We know that
(‘oal-plants did not grew in the sea, and if they are found bedded
among Marine strata it is clear that there we have a guide as to
the age, which iz only guessed at elsewhere. It would be of use
to keep in mind what Oscar Fraas teaches us in his
“ Comparison of the Jura Formations with those of Germany
and Ingland ;7 1850, as given by Professor Rupert Jones
m Q.J.G.8. vii, “ Notices of Memoirs,” pp. 42-83. We must,
however, take geology as we find it, till we can arrive at truer
conclusions and safer processes than we now possess. The
boundaries of the great divisions, Neozoie, Mesozoie, Paleozoic

stratum) is of such an age, and was still growing on the coast when alread
younger fauna was living in the gea.”” Does not the case of Glossopteris, &e.,
i Marine steata prove the same in reverse order—or as contemporaneous
with the Marine Palweozoic fossils, and do not both arrangements show how
there may be cohtinuous connections from one formation to another, through
Survivors

This has now been verified : and, singularly, the number five represents
the groups (though not precisely the same) in which Glossopteris aecording
to both writers, Oldham and Feistmantel, oceurs, the latter naming Cutch
(Jubalpiir) Group; Eajmahal Group; Panchét Group; Damuda Series;
and Talchir Shales. (See Hughes: “ Karanpura Coal-field ;” Mem. I.
Sur. vii. Pt. 3, pp. 12, 47, 48 ; 1871.) These I had noted as published.
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may yet have to be modified materially, and many changes may
vet take place before the geological millennium arrives when
Fellow-workers will lay '.L:-S-iilﬁ 1Luzir prejudices, their animosities,
and their inconsistencies.

(falling formations by the names by which they are at present
known, we may, nev ertheless, a{hmthnn‘ linEhIIJllltlih and proba-
lu]m{,h of local as well as of EEIIET‘.Il phenomena, go a little
further into the vewate gquestio of New South Wales Carbon-
iferous peculiarities.

If on other independent grounds the Upper Coal-beds of New
South Wales ean be treated as Mesozoie, 1t must still be borne
in mind that Glossopteris and other associated plants belong also
to a lower group or portion of a continuous series of beds
which are strietly Carboniferous ; nor must it be overlooked, that
in strata supposed to be missing hn:.-tu.'een the two series, wh’u:h if
present would be Permian (or a new formation of which there
18 no evidence any u.hr,,rc), the Glossopteris, &e., would in all
reasonable probabil 1t].f appear ﬂ'lLI‘E!- in setw, 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
Palwozoe and Mesozoie without leaving any trace of the exist-
ence of the genus.

Now, Professor M‘Coy in his “ Report on some Fossils from
Queensland” (14 Sept., 1861), mentioned Productus calva and an
Aulosteges or wapfmfmm 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. Ethendé,e considers (Q.J. G. S.
xxviil., p. 321) that the existence of the Permian requires con-
'.['I'E‘mﬁ-tl{}':l nevertheless, a shell, possibly a Strophalosia, 15 men-
tioned as ]]"'L‘ll]lfl' 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 oufcrop of Permian in that vicinity ;
and, if it be =o, i1t ought also to be remembered that
Sir T. Mitehell (“ Trop. Awst” 1848, p. 240) mentions the
oeceurrence of Glossopleris Brownii at the base of Mount Mudge,
and other evidences of the Coal-formation, with Coal but a few
miles from the Downs. Daintree has mapped the area in question
as “ Older Coal Measures” (with Glossopteris, Spirifer, and Pro-
ductus), in an outlying patch of the Comet and Isaacs Coal-fields
and the furthest western portion of that portion of that forma-
tion. This possible Permian outcrop would be on the Dividing
Ranges between eastern, northern, western, and southern
waters, and intermediate between the acknowledged “ Mesozoic™
and the *“ Metamorphic” regions of the map.
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The object of the above references is to sugeest, that Gloss-
opteris is a member of a possible Permian outerop, which has
not been yet sufficiently searched for.

However, the force of my argument depends on this—that
it is unlikely that plants which oceur 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 Palmozoie without the
intervention of Permian. The latter was held in 1839-'40 by
Professor Dana to represent the age of the New South Wales
Coal-beds, and in his first publications on the subject up to 1849.
In the First Edition of his “ Manual of Geology” he recalled that
opinion (p. 444), stating * that in view of all the facts, it appears
probable that the Coal-beds referred to, both in Asia and Aus-
tralia, represent the Triassic period.” Butinthe Second Edition
of 1875, he says (p. 370) : The Coal formation of Illawarra and
Hunter River, Australia, is probably Permian, as stated by the
author in his notes on Australian Geology.” (* Geol. Rep.
Wilkes’s Expl. Erpd.” 1849.) Thus he returned like a true man
to his * first love.” But in the First Edition he added : “In the
Australian beds there are heterocercal gamoids, and hence the
formation cannot be more recent than the Triassie,” (p. 444). He
thus rejected all Oolitie or Jurassic tendencies, and at the same
time intimated the existence of a * Carboniferous™ flora, saying :
“Rev. W. B. Clarke reports true Lepidodendra from the interior
of New South Wales—from which 1t appears that the Carbon-
iferous flora is represented in Australia.” This conclusion he
alzo repeated in his Second Edition, in these words : * It exists also
and includes workable Coal-beds in China, India, and Australia ;
but part of the formation in these latter regions may prove to be
Permian,” (p. 345). *

The occurrence of species in the position assigned to those
named above is acknowledged by geiillﬂ”lstﬂ in other countries.
Mr. Lesquereux thus alludes to them in one of his able special
Reports, “ On the Fossil Plants of the Cretaccous and Tertiary
formations of Kanzas and Nebraska.” [* Prelim. Rep. U. S. Geol.
Sur. of the Territories, conducted by K. V. Hayden, U. 8. Geol.,”
1870, p. 877.] * Since the first appearance of land mgetatmt.
upon the surface of our earth, what we know of it by fossil
remains seems to indicate for our country a precedence in time
i the development of botanical types. Large trunks of

* An excellent illustration of the way in which the succession in one
country diverges from that in another, is given by Mons. de Saporta in a
review of the “ C’arimu- iferous Flora of the Depar-ﬁmmt of the Loire and the
Centre of France,” as described by Mons. Grand "Eury, in * Bull. de la Soc.
Géol. de France,” t. 57, p. 367, read 19 March, 1877.
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coniferous wood are already found in our Devonian Measures,
while analogous bll(‘l."ll": are recorded as vet only in the L*l]‘lmn-
iferous Measures of England. Though the Ei.-]'lii.]ﬂ”"lr' of vegelation
between the Hora of the (Coal I#[E.Lﬂulnof Amerieca and Llll‘i.‘l]}c 15
evidently established by a number of identical genera and species,
we have, nevertheless, some types, like the Paleoxiris, which are
considered as characteristic of strata of the I‘;umpﬂm Permian,
and which are found in one of our Coal Measures as far down as
the first Coal above the millstone grit. Even peculiar ferns of our
Upper Coal-strata have a typical analogy with species of the
Oolite of England. Our Trias, by the presence of numerous

cyeadew, touches the Jurassic of Europe. Butitis especially from
our flora of the Lower Cretaceous that we have a wvegetable
exposition peculiarly at variance with that of Europe ;1.1' 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 hv
Palieontologists 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
Australia the Upper Coal Measures offer 1o evidence -:rfan_r, un-
disputed Mesozoic animal species.

In another place (op. cit., p. 874) the same accomplished
author says: “ The Lower Permian has still for its land vecetation

many species of plants of the Coal Measures, but here the conifers
appear reprt.scut(‘d for the first time by tlmw leaves and branches,
and are of a peculiar order. * * ®# #* The Triassic which,
with us at least, touches by the character of its flora to ﬂu_-
Jurassie, has plants which, like Cyeadee, rather indicate a warm
than a vaporous atmosphere. But for this and the following
formations, the Jurassic, the data furnished by fossil plants on
this continent are too secant to permit rehiable conelusions.”™

What appears to me to be a conelusive opinion has been offered
by Dr. Julius Haast, I.R.S,, respecting the oceurrence of Marine
and plant beds of the same age as ours in the Malvern Hill Dis-
trict, Canterbury, New Z mlaurl who says, in Oectober, 1871
{ N.Z. Geological Survey Reports on Geological Fa ‘plorations during
1871-72°"),that on the west side of Mount Potts, Upper Rangitata,
there are “ different species of Spirifera ; besides them there are
species of Produetus, Murchisonia, Eumnphﬁ.lus., Nucula, Orthis,
and Orthoceras. Most of these shells, of which some broad-
winged Spirifers are very numerous, are, according to Professor
M‘Coy, of Melbourne, identical with Australian fossils, and are of
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Lower Carboniferous or Upper Devonian age.” ¢ Other beds,”
he adds, “ of equal importance oceur in the Clent Hills, in which
I gathered a rich harvest of fossil ferns, mostly l’uﬂptems
'l-muuptenfa -nul Camptopteris” (this, ]mwc,wr is not found in
New South Wales) * which, according to Pmiessm‘ M*Coy, are of
Jurassic age identical with beds hulﬂnguv-* 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 Paleozoic facies.”

“ Since then it has been shown, and as I think with conelusive
evidence, that both fossiliferous strata, the Spirifera and Peeop-
teris beds, occurring together in the New South Wales Coal-fields,
are of the same age, and alternate with each other. The oceur-
rence of Tweniopteris, which hitherto has been considered only of
Secondary age,* seems to speak against a Palwozoie origin ; how-
ever, I may point out that the same objection was made to the
Glossopteris in Australia,but which has by overwhelming evidence
been shown to be also of Palwozoicage. 1 do not think that the
fragment of a leaf, however distinet, 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 eon-
sideration of this question of age, render it far from improbable
that a =eries of beds has been swept off the Coal Measures by
denudation, in which Marine beds may have overlain the now
existing strata, just as in a lower horizon they do still at Stony
Lree]t, Anvil Creek, Mount Wingen, and in other localities. The
facts that the present Coal.-seams range in elevation along the
coast, from below the sea to between 9200 and 300 feet only above
it, and that to the westward they reach an elevation of upwards of
3, 000 feet, still preserving the same plants as below, and with an

qml almost horizontal level (except in eases where local derange-
ment has oceurred from special elevating forces), and moreover,
that similar seams oceur at various other elevations between those
mentioned, induce me to consider it possible that there has been
a sinking along the coast-line, allowing denudation to operate.

At present ‘LhIS hint may nnt be “Dt‘th much, but hereafter
more may come out of it. I onght also to add that between the
Hawkesbury rocks and the Coal “there is often a series of beds
belonging to the Coal Measures in which Marine Palxozoie fossils
are stated to have been found.

* Se 'himp»r'r says (fome 1, p. 600), of the genus Teniopteris—* Ces Farﬁgéres
paraissent étre propres an terrain houiller Supérienr ef anw Permien,” i.e., they
are Palmwozoic. It 13 only recently that T have obtained not un]y sl:ueclea crf the
subgenera, but real ’J.:enmptcrli; from New South Wales, and it. is respecting
such only that I have written in uszing the name, in reln,tmn to Palwozoic
Carboniferous rocks.
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In the sections published some years ago by Mr. J. Mackenzie
and myself, and in subsequent sections hv 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 cireumstance may be accounted for by the fact that the
beds in the Coal Measures since troubled by up]m.uah sinkings,
and denudation, were deposited over various older h-:*mhmm,
some here, some there, w]lith oceur at different levels, so that
some of the strata are missing in a few of the loealities, 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 deseribing them it would be preferable
to separate the deposits imto various loeal basins or saucers -
though the conditions of a true basin can only be exhibited on
the large seale.

It 1s at least certain, that in the Western Districts, thoueh
many of the conditions of the Neweastle and Illawarra beds exist,
there are found certain fossils which are not found in the latter,
and which would lead to the presumption that, as we ascend in
height above the sea we find the introduction of genera gradually
1pp1‘ux|1mtm§: to a more recent epoch.  For example, the upper
beds of the Lithgow Valley Coal Measures contain a fossil which
I first collected m 1863, and of which Mr. Wilkinson has lately
gathered some striking examples. These coniferous fossils con-
sist of stems and branches ending in Strobilites. Professor
Dana, to whom I sent specimens, informed me that he had never
seen such in N. 8. Wales before. To me they appear not unlike
the Strobilites from the Grés bigarré of Soulz-les-Baing, in the
Vosges, figured by Schimper and Mougeot (* Monographie des
Flantes Hossiles de la Chaine des Vosges.”  Leipzig, 15844, {ab. xvi,
p- 31) Dr. Feistmantel considers them as belonging to
KEehinostrobus.

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

As far as some of these plants are concerned, it may be
admitted that they are in an unsatisfactory condition at present ;

. but the balance in favour of a * Carboniferous” age for some of
the Glossopteris beds is, to my mind, conclusive.

The question, then, ahnut the age of some of the Australian
Coal must be considered as settled ; and if, as in [llawarra, the
Coal-beds a% the base mix with the Marine beds, or immediately

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

1 Upper Coal Measures.

Upper Marine Beds.

:3. Lower Coal Measures.

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

Hypro-CARBONACEOUS SIALES.

Since the Exhibition of 1862, on which oceasion, in a paper on
the Coal-fields, I noticed the oceurrence 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 req uest for the purpose of producing illuminating oils ;
and the pr-:}:hu-ﬁ has been brought into the market. In the
former locality, and in Burragorang, I have made some researches
which have satisfied me that these ean only belong to the Upper
Coal Measures. At Burragorang the blocks of Cannel are found
in an intermediate pnsitim}, 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 .El:{np and Sections.)

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

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

At Reedy Creek, now called Petrolia, there is a band of thin
and very elastic substance of this kind, separated from the
thicker bed below by a parting of white clay.
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Varieties of this mineral oceur in the Grose River, at Burra-
corang, on the Colo, on Mount Vietoria, 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
oceurrence in the ancient deposits of trees of a peculiar resinous
constitution, there is no anomaly in finding in one spot a mere
pateh amidst a Coal-seam (as is the case at " Anvil Creek, 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 orieinal amount of drift timber.

In the section prw{-utud by the escarpment on the left bank of
Cox’s River, below Pulpit Hill, at Megalong, there are two beds
in which this hydroecarbon exists.

Nome 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 © Admerican Journal of Science and
Art,” under the name of Wollongongite, an aceidental misnomer
(as ] 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 'i,rut
known. It would be invaluable if it existed in sufficient quantity
to meet all demands upon it. Asit is, there are two separate
oil-producing works (one on American Creek, the other m
Petrolia), which are now employed in making mineral oils of
reasonably good quality, though both inferior to the produet
deseribed ]]}' Professor Silliman.

It has been an object of inquiry whether Petroleum springs
exist in New South Wales. Such have been reported from the
Coronz 1n 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 arealso two localities, known
to me for many years, in which a nifrous product l."\lli."!l;"s and
there are two or three in Western Australia of the same kind,
numerons specimens of which T examined. Nothing of value has
as yet been found.

Supposing the truth of the eonjecture respecting the formation
of Torbanite and its allies from chemwn‘ decompgmtmn 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 b}dme&rhon in New Zealand,

[T T — - i i
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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 Geological Po ition of Oil-bearing
Deposits in NS, Q.J.G.S. xxii., p. 439, The reader will
also find numerous local sections of the Coal-beds in various parts
of the same Colony in the ““ Reports of the Department of Mines,”
by John Mackenzie, F.G.S., Examiner of Coal-fields, and C.
E, Wilkinson, F.G-.H,, Gnrurmmu’nt Geolozist {13?5—6), and
mpce'allw in the work entitled “ Mines and Mineral Statistics,”

1875, prepared for the Philadelphia Exhibition. Mr. Mackenzie
has also oiven Hevhnm from what the Vietorian authorities call
the “ Carbonaceous " rocks of their Colony.

§ 5. Mesozorc or SEcoNDARY Fonraarions.

I't must not be supposed,from my strong advoeacy of a Palwozoic
age for the workable Coal of New South’ Wales, that T repudiate
the existence of the Secondary Formation in Allati‘ﬂ,hﬁ or that,
because 1 oppose an Oolitic or Jurassie age for our 'L"ﬂa,l-seﬂ.ms
I consider that no Coal, however mslgmhrzmt it may be, does
exist in Australia, or even in New South Wales, which 1s younger
than Paleozoie. 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
[,}upﬂuslaml ‘See various notes by myself in the © Quarterly Jowr-
aal,” and thu valuable Memoirs of Mr. Daintree, F.G.S., and Mr.
I#[unrv, P.G.8., xxvi.,, 226-261). Although I hold the opimion
expressed above, there are deposits of Coal of inferior value as
relates to extent of area, in Queensland, Vietoria, Tasmania, and
New South Wales, from which the distinguishing typical plants
are excluded; and which, till the discovery of such, must remain,
taking into cmm:h,ratmn also their str.nwrap]nt..al position, of
more recent age than the rich deposits of the Illawarra, Hunter
River, idlhr,w:w &e. T can only say, that whether I have been
mistaken or not in any given case connected with the geologieal
{*.Enulm of Australasia, it 1= not from want of honest devotion to
the cause of truth, nor from a desire to hold my own without
reason against those who differ from me, that I bave in so many

yublications during more than t }ur'l};-ewht years of earnest
mquiry, defended what T conscientiously believe.

The rule, T think, in such a case as that before us, should be
laid down, that pltmt remains by themselves prove very little as to
the um-omp-wed age of any formation, but when associated with
Marine fossils, whose age is determinable, they must go with that
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formation, of whatever age it may be; foraithough plants may be
swept into the ocean at any period of their (*‘EIHTEIIID, 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 elaim for that at least a Palwozoie age.
And so with those deseribed by Mr. Etheridge and Mr. Moore
(in the Memoirs above cited) the Mesozoie 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 ease of Glossopteris
no indication is at present producible of its existence in the later
formations.

We may therefore refer certain deposits in Queensland, in
parts of New South Wales, or the Coal series of Victoria, to
Mesozoie (not Oolitie) times, without trenching on the Carbor-
iferous indications. I do not profess to know—and I know no
one who iz able to tell me—why such ar angements exist (espe-

cially as Mr. Cuarruthers’s doctrine is true, for instance, that
lTI]ID]_]t{!I"]E;l and Glossopteris are akin in btl"lltflll(") as place
plants very much alike in some respects in different epochs,
without eonfusion, when alzo the position of the strata is what is
called ** conformable.”

It is mo logical argument to say that, because there may be
great deposits of C'oal in China or Ameriea or Great Britain that
are not what are called Carlioniferous, therefore there onght to be
such, for example, in Victoria, when we all know that they have
not been vet 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 Mesozoie, 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 krown QOolitic Marine fossils in all New
South Wales ; and the Oolitic or Jurassie fossils are of such
extent and variety in all countries, wherever the regions in which
they oceur have been explored, that to put the identity of such
formations on a few plants, that may after all have no strict claim
to decide in 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 Permxm according to Egerton and
Dana, why should the beds in which they occur be set down as

e—
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Qolitie or Jurassie, instead of * Triassic or Permian™ ? Sir P.
Egerton has shown that, with Palxoniseus, oceur other genera,
close ly related to Pygopterus, Aecrolepis, 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, h-.. left out of the
same ecategory ?

The view then is, that all these beds, ranging in succession one
over the other, and beine all as 1 b{'lim'{* of fresh water origin
(for the Hawkesbury rocks contain plants, but no animal remains
except fishes), have a common I*L]anthpt and yet with no
pretext for a Jurassic origin on the score of animal co- existences
of that era. When we consider that the fishes alluded to, in
conneetion with Coal and Coal-plants, occur at different nit!fu{lm,
and are all heterocercal Ganoids, we must conclude that there
have been physical disruptions, and that there are gaps in the
succession oceasioned by foilowing 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; 730 feet
above at Redbank near Picton; 1,100 feet on Razorback ; 2,360
feet at the Gib Tunnel ; and 3,450 feet on the Blue Mountains ;
the lowest two stations and the hichest being in the Haw Lcsbm?
series, and the others in the Wianamatta beds above the Hawkes-
bury ; whilst at Newcastle, the Urosthenes was the deepest below
the sea, and the oldest in position.

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

Hawkesbury Rocks.—Over the uppermost workable Coal
Measures, whiech are of considerable thickness, 1s deposited a
series of beds of sandstone, shale, and conglomerate, oftentimes
concretionary in structure and very thick-bedded, varying in
composition, with ocecasional false-bedding, deeply excavated,
and =0 forming deep ravines with lofty escarpments,—to the
upper part of which series I have given the name of Hawkesbury
rocks, owing to their great development along the course of the
river-basin of that name. These beds are not less in some Flﬂnes

than from 800 to 1,000 feet in thickness, containing patches of

shale, oce asionally with fishes, with fragments of fronds and stems
of ferns, a few p!:‘hbiﬂ"i of pnrphvrv oranite, mica, and other
quartziferous slates, and assume in surface outline the appearance
of granite, from the materials of which and associated old deposits
they must in part have been derived. On the summit of the

i il
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Blue Mountaing, and along the Grose River, the thickness of the
SETICS 18 Very much grul,{u than near the sea. Patches of very
small area eontain bits of Coal, earbonate of iron, and some-
times represent miniature Coal Measures.

Towards the base, bands of purple shales are frequent, and
ferriferous veins, with specular iron, heematite, ilmenite, craphite,
and other minerals, sometimes oceur.

In places, as about the “ Yellow rock™ near the Upper Wollombi
River, in Ben Bullen, and above the deep exeavation ot the
(Capertee amphitheatre, salt and alum are found in eavities
formed by decomposition ; and in other places, as at Bundanoon
Creek in the Shoalbaven District, at Appin, and on the Bullai
escarpment of the Illawarra, and at Pittwater, north of Sydney,

talactites have been formed under similar eircumstances.

There 1z an enormous mass of brown iron ore highly carbonised,
partly worked at Fitzroy, near Nattai, another on Brishane Water,
and 'a smaller, on the coast, a few miles north of Nydney, uml
other similar p.tt{,he% in intermediate localities. These are in
lJﬂIt;lE“DEIthd with specular iron, which oceasionaliy lines the
joints of the sandstones close at hand with well- formed erystals.

The uppermost beds of this formation. especially where they
become conglomerates, exhibit isolated summits imitating ruined
castles, ancl have 111:13 been traced by me at intervals -1II aiong
the escarpments to the westward of Sydney, from the latitude of
the Clyde River to that of the Talbragar, .md i 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, d'lrknnmg
from exposure, and exhibiting imitations of landscapes sometimes
of striking character. The semi-erystalline fragments of quartz,
and the disposal of colours (suggesting the idea of the action of
gases removing the ferruginous tint in places) have eaused me to
believe that some transmuting ageney has affected large areas of
the Hawkesbury rocks. T he | glistening of the crystalline quartz
particles reminds one of the same character observable in the mill-
stone grit of England. Itisimpossible to understand how conzider-
able masses of the sandstones could have reeceived such a present
structure without the metamorphism suggested ; for the erystalline
facets are quite unabraded and belong to p.wtu:]vs that have been
collected originally by water hn]rlmg silica 1n golution. By washing
in acids the colouring matter of the particles may be enhrlﬂv
removed, and then it is seen that they are imperfect crystals.
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But the cementing matter is not always ferruginous ; a felspathie
cement holds them tozether with wsed mica mu]mlth derivative,
and sometimes with graphite.

Another variation in character of the Hawkesbury rocks is in
their cohesion. In 1830 1 was Chairman of the Artesian Well
Board, and remember the difficulty we had in procuring tools
hard enough to pierce the 11|1.u*'rf{:-v sandstone at the gaol in
Sydney ; the boring after a small depth was abandoned—one of
the workmen pr uupmmw the conclusion by blocking the bore-
hole. But in parts of the Railway Lines, there have been instances,
az stated to me by the Engineer-in-Chief, when the largest blocks
have been shivered to atoms by a not very heavy fall over an
embankment.

This group of Hawkesbury rocks has been by some persons
denominated “Syduey Sandstone.” The designation was derived
from the early settlers, who had not gone far into the country ;
but it is & misnomexr, for it neither repmwnh 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 Amerieca. The latter has a clearer right,
perhaps, to the title of * Carboniferous,” as it is of the age of
the very lowest of our Australian Coal Measures. Yet with its
Lepidodendra, &e., it has fishes of the one genus which occurs in
our Hawkesbury and Wianamatta beds, over our Upper Coal-
seams.

Wianamatta Beds.—The Hawkesbury rocks are succeeded by
another group or series of strata named by me from the “nrlmm—
matta, or South Creek, which runs longitudinally through the
basin which fills in the area between a surrounding enclosure of
the former series which must have been broken up in part and
denuded, either completely before or during the deposit of the
sandstones over-lying the Coal Measures. The deep ravines which
mark the Hawkesbury rocks give place to rounded smooth undu-
lating aultm argillaceous strata, m the bottom of the creeks of
which and in the beds of the river 1 Nepean or Hawkesbury and of
George’s River are marks of old erosion in the harder rocks
below the argillaceous shales. Pot-holes are very common in the
Hawlkesbury “beds under the Wianamatta strata where exposed
at the points of junction at some distance from the present
creeks and drainage channels. Such may be traced at Myrtle
Creek, near Pmtﬂn and on the Windsor Road near Parramatta.
These cer tainly prove a partial or general erosion before the
whole series of the Wianamatta strata were laid down. The
nearest beds of the latter to the underlying Hawkesbury rocks,
arc shales which have oceasionally filled in hollows prevmuﬁlj'
existing, or contributed patches forming econsiderable masses as
well as thin layers to the uppermost Haw kesbury rocks. In this



New South Wales. 73

way fishes have been found at various levels in shale patches, as
on the Blue Mountains, at Parramatta, at Biloela (or Cockatoo)
Island, and other places near "'qrrlnm; The Wianamatta beds
are, hu'ﬁevc-r not all shale, for there are fine sandstones more
compact and heavier than the Hawkesbury, ealcareous sandstones
and ferruginous nodules, bearing fishes and small fresh-water
molluses which remind one of the somewhat similar nodules of
Permian beds of Germany.

Could I have procured the remains of fishes that have been
reported to me from beds belowthe Upper Coal, and of the finding
of whieh there is pretty good evidence, we might have been able
to show that the same genera that we hnd ranging from the
Wianamatta down to the Coal Measures of Ncwczmllu,:tll through
the Hawkesbury series, oceur still lower.

A Palmoniscus, found since my discovery in 1860, was ex-

hibited by the Sury eyor Gieneral (who gleaned after my harvest),
in the Exhibition of 1875 at Sydney ; :‘I.nﬂ 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 1t photographed. These “formed part
of the collection exhibited by the Mining Department at Phila-
delphia.

There are in the Wianamatta Beds in places columnar and
pigolitic iron ore, abundance of fossilized wood, plant impressions,
and caleareous sandstones, which latter form t]lm hizhest levels
and sumwmits 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 Camberland and part of Camden, of which Bulbun-
matta or Razor Back Range and Menangle Sugar Loat are out-
lying relies of a once wider extended ]Jlatc.m. Fossil plants
abound in some of the shales and fine sandstones, and the whole
area 13 marked either by old trappean or more recent basaltic
rocks, which have produced some effects on the beds traversed
by them. Very small patches of Coal occur, but no seams nor
any of value have been met with. The old Diorite lill of
Waimalee, or Prospect, near Parramatta, must have existed long
before the infilline of this basin, as the Wianamatta plant _beds
on the flanks of the hill have evidently derived their matrix from
the Diorite, and have since been intruded into by what is prnl}a
ably JLI"EIILT'J- basalt. Felspathie trap is common in the Tasin,
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 Palmontologists elaim for that Colony the existence
of a Coal formation of the same age as the Wianamatta, and I
have myself long ago pointed out that certain beds at the Barra-



74, Sedimentary Formalions

bool Hills resemble very closely certain strata about Camden
in New South Wales. But if the latter are proved to be of
younger age than that which has been assumed for them, it is
not necessary to place the two series (so widely separate in
gpace) on the same actual horizon,

We have not recognized in New South Wales the Cyeadeous
plants of Victoria, nor is there a E}Elf{‘(l‘ agreement in the
phytology of the Wianamatta and Vietorian strata, In 1861 1
mentioned (° Keecent {rwfug.rfmf Discoveries, &e.,” p. 45) three of
M:Coy’s New South Wales Plants, Gleicheniles odontapteroides
(called Pecopteris by Morris and Carruthers) ; Odontopteris
microphylla; and Pecopteris tenuifolia, as occurring in the Wiana-
matta beds. These are not reported from Victoria, whilst Spheno-
peris alata (Brong.), Grandini of Goepp. and b.:fuu;pw from New-

castle, belongs to the Old Carboniferous in Germany, and not to
any Mesozoic formation.

[n the list given in ** Progress Report of Victoria, 1874, Pro-
fessor ‘&[{m' mentions 3 species of l’:rmgrrrmrq;fmw, from his
I pper Carbonaceous beds; 2 Neuropteris, 1 Pecopteris, 3

Sphenopteris, 1 Teniopteris, with 3 Zamites and 1 Phyllotheca
i’rnm the Lower Carbonaceous ; and only one animal form, Unio
Dacombii. The alleged abundance and value of Coalin these beds
have been proved to be a myth. There is, however, more Coal
therein than in the smaller area of the Wianamatta and Hawkes-
bury rocks; and probably that is the reason why the Professor
would place them below the former group of New South Wales.
But when we consider the great 1111|Jruh.lll|llt1,.’ that a series of
strata having a thickness of at least 5,000 feet could ever have
existed between the Hawkesbury and Wianamatta series, and
that not a trace remains ;lm*“llue in New South Wales of such
interpolation,—that the fossil evidence is in opposition to it,—
and that the areas are totally disproportionate,—it would appear
a mere caprice of faney to hold such a notion as that hinted at.

It may IIJ»';: well to make a final remark respecting Mr. Brough
Smyth’s idea, that the Coal-beds of New South Wales lie on
“ limestone,” (“Progress Report,” p. 26.) Had he visited them
himself he would have seen that limestone, as such, 1s rather a
rare rock in connection with the New South Wales deposits of
Coal, which clearly interpolates the Marine beds; but t-}le latter
are more frequently conglomerates, or sandstones and grits.
The Upper Coal Measures rest frequently on granite and slates
as well as or other rocks. The limestones in the Carboniferous
rocks are rare, being few and of limited extent and far between.
The author J1|st mentioned considers the relation of the Coal-
bearing” to * Paleozoic vocks” as “obseure,” but it is not obseure
to those who have examined for themselves, nor more so than the
feeling which induces philosophers to keep out of sight and
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ignore the evidence which contradicts their own preconceived
opinions. It will have been seen in the preceding remarks, that 1
have myself sugeested the possibility of some part of our Sedi-
ment'lﬁ dcpmifs having a relation to the Trias, and it is only
fair to state that Professor M*C oy, in his earlier writings, limited
the New South Wales deposits to the Oolite of Searborough.
Afterwards the term * Mesozoic” was introduced to define the
period —which, of course, left all undefined from the base of the
Tertiaries to th at of the ’I‘rmq the limit of range allotted by him
for the Queensland “}omnduw Marine fossils and plants being
from the “lower part of the great Oolite” to “ the base of the
Trias” (*Annals,” ix, No. 50, ]rlﬂ. 1862), pl.unw all on one geo-
logical platform. He might, therefore, admit the Trias to repre-
sent the * Mesozoie” 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 represe and that for
reasons assigned I have ventured to believe that the Coal-beds
belong to some part of the Upper Palmozoic, 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 proelaimed, I held that the nearest ally to our Coal-beds
wits the Damida division of what is now known as the * Gond-
wina series or system " of Feistmantel, (“Records,” No. 2, 1876,
page 28.) Dr. Oldham agreed with me, as has been seen; but
Dr. Feistmantel having obtained or discovered the existence of
plants in beds not previously recognized by the Survey, eg.
Glossopteris,—and finding it not c:nhr in the Damtda, but in the
Talchir strata below, and also in all the intermediate strata,
through the Panchét up to the Rajmahal and Cutch (Dr. 0ld-
ham agreeing with him as to Panchét being Triassie),—has come
to the following arrangement :—

., § Odlite { L.—Cutch or Kach with Jubalpir.
HuriEa { Lias { 2.—Rajmahal (in different places).
[ Keuper (3.-—-—Pauq,h£,t (in different places).
| 4.—Damtda (do., including the Rani-

Trias ... 4 2 gan] (Kamthi), Iron-Shale, and
| Barakar groups).
| Gres Bigarré | 5.—Talchir.

These are the “ five horizons ” of the Gondwina system.

It this arrangement be correct, then it is clear that there is a
a Triassic series amidst the beds which M‘Coy held to be alto-
gether Oolitie, but which I, in common with Dr. Oldham, con-
sidered in part Paleozoic; and here I may quote Mr. W. T.
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Blanford’s able Report on the Raniganj Coal-field. (** Memoirs
Geol. Sur. India,” Vol. m., part 7, -.;hnp. vi., page 135, LS61),
in which the author writes in relation to the Panchit ,t_r;ruu]}:
“ So far as this evidence goes, 1t tends to eonfirm Dr. Oldham's
sneoestions as to the Damidas being Upper Palmozoic. For
]Jﬂlj‘pl'ﬂ]fhﬂllﬂ]]f reptiles ('uul consequently the Panchéts if
-{|un.1ln nt to the Mangalis) beine Permian or Triassic, and the
Damidas being but little older, would be Upper Carboniferous
or Permiar, or perhaps intermediate between Permian and
Triassic ; but the evidence is very slight.”

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

The present able hupermtemient of the Geological Survey in
Tndia, Mr. H. B. Medlicott, F.R.S., thus speaks of Dr. Feist-
mantel’s botanical researches:— Palmontologists 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 I‘mop and the ecager aim of their
labours seems to be to tally off our Indian rock- -groups as the
representatives or equivalents of certain fossiliferous series of
FEurope or l.lHL“]l{"l{, From the beginning this Palwontological
fallacy has been a chief obstruction to our knowledge. When
first the Gondwina fossils were taken up, pure GGO!D*W being in
the ascendant, the faet that eertain plant forms of the lower Gond-
wina rocks were somehow associated with beds having a Car-
boniferous Marine fauna in Australia, uas made the basis of a
special pleading to show that the Damtdas, their flora, and their
Ceal, were Palwozoie. The materials have now come into the
hands of a pure palwontologist. He has shewn, 1 believe con-
clusively, that the Gondwina flora is wholly ".fl'{.,sﬂ.mw nailing its
scveral phases to certain representative zones in Lurﬂptr But
it so happens that on the confines of India, east and west, the
upper Gondwina groups are associated with beds having a Marine
fauna according to which these said groups have already been
attached by palzontological experts to other standard groups in
Europe. 1t is true that the study of this fauna was only partal;
but the experts were very accomplished in their line, and their
judgment was quite uu]:r(-]uchuml, g0 that 1t must carry great
weight. ITere thenagainis an opening for the procrustean method
of research: and there are symptoms that it is to be duly applied ;
this teme lo make the fauna conform to the flora...... No th{,nlﬂfrmn
could be more impious in reducing the mysteries of existence
to the compass of his narrow thuu-vht*; than are often scientific
specialists in 1mposing crude couf:elutmns upon the proceedings
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of nature. Yet these ought to know better—that teuth is dis-
covered, not invented.” “ 1t is fiction to assume that Palawozoic and
Mesozoic faunas have not co-existed upon the earth.” “The facts
of our Gondwina rocks are certamly puzzling to systematists
on the West in Kach (Cuteh) we have the flora of the top Gond-
wiana 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 {bn far as known) like that of
the Rajmahal group, which is taken to be Liassic, have been de-
eribed by Mr. H. I'. Blanford (** Mem. Geol. Sur.,” vol.iv., p. 47)
as overlaid, in very close relation, by the Ootatoor group, the
i:mu.t of which has been declared, upon very full evidence, to
have a Cenomanien 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 loeal
regulation of our rock systems. The terrestrial fauna and flora
of the Gondwinas is developing into a compact unity of its own,
and 1ts relations to eontiguous Marine fossil faunas is normal, so
far as this word can be lLﬂltnnthcij 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 i 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, oa the plea expressed by
Medlicott, be excluded. We may, therefore, look to Dr. Feist-
mantel’s comparison of the respective floras of the two ecountries.

In order to assist in this I had plaeced in the hands of my friend
Dr. Oldham, at Caleutta, a considerable series of our New South
Wales phmts from ucwmstlu Hunter River, Illawgrra, Lith-
gow, Merigang, Clarence River, &c.,in New South Wales, and frem
Queenwldlld Tasmania, and Vietoria, ineluding the oal-seams of
thig Colony and the mrerl:-,rmn strata of the Haw kesbury and
‘Wianamatta groups. A few of these were contributed by Mer.
C. 8. Wilkinson, and the collection was left in the hands of Dr.
Feistmantel when Dr. Oldham retired from the direction of the
Indian Survey.

On these, the latter gentleman has reported to me his opinion.
Since then, I forwarded at his desire a further eollection, com-
prising additional specimens of plants from the lower Coal-
seams of the Hunter, collected in part by Mr. Mackenzie, from
Greta, Stroud, Queensland, &e., including the fishes of the Gib
Tunnel, with sections and papers, &c. These arrived safely, and
an account of them will be found in Appendic XX,
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This is named to show that no pains have been spared by me
to put as full evidence before Dr. Feistmantel of the [ﬂmrts 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-seamns being exactly the same as those of the Indian
C'oal plant-beds, he thinks that—(“Rec. Geol. Sur. India,” ix.,
pt. 4, 1876, p. 121)*—* those paleontologists who declared the
whole Australian flora as absolutely Jumsmc [ or altogether
Mesozoie,” az interpolated in MS. hj," he author in 1uﬂmrs
presentation copyl, did not distinguish the Lower and Upper
portion of the Coal Measures. The first contains forms which
could never support this assertion, while the Upper Measures
contain, besides thosze plants without analogy, some other forms
which certainly can justify the supposition of a Jurassic age
fd‘ltelefl in MS. as above, to—* Triassic age, some perhaps a]s{]
Jurassic (Queensland) ’].

e Uu page 83, Mr. Blanford gave a scheme of the formations
in N.S.W. Coal-fields (1,2,3, 4, 5,6). Nos. 1 and 2 ( Wianamatta
and Hawkesbury beds), it 1s true, have wyielded no distinet
Glossopleri n but in Tasmania, from which identical fossils with
those of these two beds are Lm:-wn Glossopteris occurs, with
Pecopleris Australis, Phyllotheca, and the most important with
Teeniopteris Daintreei (M'Coy), (M‘Coy : “ Prodrom, Decade I1.)”
p. 15, “Rep. Prog. Geol. Sur. Vict., 1874, p. 257). As to 3 and 4,
of which the first are the Upper Coal Measures of Newecastle,
Mr. Blanford himself (p. 83) says: “ Nos. 3 and 4 appear to
be connected by the presence of Glossopleris Browniana in both,
although there appears to be a considerable distinction in the
SMora™; and I would add, No. 3 does not contain any ammals,
while in No. 4 Marine animals are found abundantly.

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

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

# On the question—What is the analogy of our Damida Series with the
Lower Coal Measures of Australia?  After saying that the analogy is by
no means what Mr. Blanford seems to think, he proceeds,—*“Any instructive
or conelusive comparison [“of our Damiidas™ in MS. ]| can only be made between
[“with” in MS.] series that possess fairly represented and characteristic flora.
For our Damidas this condition can only be said to exist in the Upper Coal
Measures in Australia, and in some exclusively plant-bearing rocks of Europe.”
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2 Grmgrfu.impfﬂ is [ The genus only,.—W.T.B.”"] This form is
not known at all from those bedsin tercalated with Marine
fossils, but from really Mesozoie beds in Vietoria,
associated with ..L'rmmp.!r*rm Daintreer, M Coy.

“ Pertebraria [ One species identical W. T.B "] There is as
yet no full description of the Australian Vertebraria, and
that which is known seems to be quite different from
ours. The greatest portion of our Damida Fertebrarie
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 1s altogether
the case with any other species.

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

“ As fo the x!rrx."é_qrrg:rﬂ_y of the Australian Coal strata, the litera-
ture is not peor, but yet it is not in all points quite clear and
always trastwortny.

“ 1t is well koown that there can be a complete concordance
in the stratification of rocks, and yet two or more different
formations mnay be represented which ean only be aisting orshed
by the ]_‘.II'I.‘I.nllll.lI”‘ fossil forms.* As an instance I can quote the
Salt Range in India, where, as Mr. Wynne tells us, the Lower
Marine [nrlnonlfm-muq and the Triassic rocks are er’mmnhh
deposited, and yet they are different in age, although a well-
marked Cerafites and P?u;h'ﬂﬂmm o0 down into ﬂ]{. Carboni-
terous rocks, and marked forws of Bellerophon survived into the
Trias. The same relations will have to be applied to the two
pm‘tmms of the Australian Coal Measures, only that here the case
18 1llustrated i 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 (* Remariks,
de.,” 1875) ; partly Mr. Clarke communieated them to me in two
letters ; and he sent also a suite of fossils for comparison. From
all his ¢lear communications it is plain that there are two very
distinet portions in the Australian Coal Measures :—

“a—Upper Coal Measures.
*h.—Lower Coal Measures.
‘a—The Upper pornnn 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 ]_}E}rti[-]l

* BSee a very remarkable instance of this rr-fl;'rl'url to In me, at p 31, of

the position of the Palwozoic formations at a locality in Spain, describe d by
Casiano de Prado.—W.B.C.
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“b—The Lower Coal Measures are marked by two Marine
faunas of, as generally taken, a Carboniferous age, which
separate distinetly these from the U pper beds. The
flora is, as both Mr. Clarke and Mr. Damtree state, only
TiTe.

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

Dr. Feistmantel then gives the sueeession of the several strata
as I had communicated it to him in a table, and after it a list of

plants which lw “ has seen, or which are mentioned as really
ave Lllilll'”‘ A iz

“a.—Upper Coal Measures.

1.) From Queensland.

2.} Tasmania.

3.) Vietoria.

t.) From the Wianamatta and Hawkesbury, we have

mostly Dichopteris, Lhinnfeldia, Pecopteris odonfopter-

otdes, Morr., ia.nmprmm, &e.; and in both the same
genus of a fish.

“(3.) From the Clarence River Distriet.—Twniopferis with
narrow leaves, and a coniferous branch, which Mr,
Clarke himself marked (?) Foltzia.

“(6.) Bowenfells and Neweastle—Here the flora is mostly
developed ; Ferfebrarvia, real Phyllotheca, many Glossop-
teris (but few identical with those of India), mostly
(iloss. Browniana, Bgt., coniferous plants near the
Mesozoie [Kehinostrobus, coniferous seed-vessels and -
others, but wo animal fossils, nor Lower Carboniferous
plants.

.
i
FI(
(

“b.— Lower Coal Measures.

“1 have seen Twniopteris, near Ten. Eckardi, Germ., Gloss-
opteris, small specimens ; besides these there are (]m}t'cd Pliyllo-

theea and N wggerathia. With these are associated Carboniferous
(in M.S. ‘animal *) fossils.

ata below—With Cyclostigme Wiltorkanum, Iaught.,
}'H:r:.:up!wn Sphenophyllum  (veal Palmozoie form).
These I have seen myself. And again a Palrozoic
(Carboniferous) fauna.

“ I'rom this we see the following: Only the strata sub b can
claim a Palwozoie age, contaiming a prevailingly Carboniferous
tauna, which .1]t'{-‘u1v 11 ¢ oceurs tﬂthher with a paleozoic flora.
The flora in b is very poor, containing only few forms, which (see
remarks p. 165) are so frequent in the upper strata ; and to use
Mr. Clarke’s own words about the Glossopteris, we may say,—
*There (in the Australian Lower Coal-beds) it clearly does not
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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’ 77 [In MS. he adds, *“ What 1 completely adopt.” ]

At p. 125, he says—“That the Upper beds in Australia—
A% ]ﬂlldlnrlttﬂ. Hawkesbury—and the Upper Newecastle Coal-beds
form a connected series, is also shown by the oceurrence of the
same fish, which 1s not fuund in the Lower strata.

“ The ftﬂlowiug table may illustrate the relations :—
—_—

- - e ; :
Europe. Lower Gondwinas, Inmdia. | Coal Measures in Australin.

— _— —

= v r . I [HIRER fr{.rrh' J'lfr”rn:u.:s.u

Bhatic ...... } Upper {Pmu{:hul‘. group— {d_.“l Iflf" R

Keuper T'rias | | Flora and Reptilia. J rated tiwm S
!

Gres bigar ré) Lower| { Damida group—

1,2 3,4 5, 6.
Bunt. sanst. | Trias | { Flora only. Flora M{H
Ehrhomiforons | (| s e b, Lower Coal Measures.

. [In MS. he adds Plants
and Carboniferous fauna. |
Corboniferous | .cciieeiiiiceeeeass Strata below.
Ilevonian 7 (e e e Fooioo GFoonoo.

| “ Records,” ix, p. 125.

In relation to these printed notices, Dr. Feistmantel writes
privately,—* Glossopteris began to live rarely in Auwstralia,
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 eceased to live—when
therefore, in fact, another epoch of life bezan which was charae-
terised by the total absence of Marine Carboniferous animals
and by the preponderance of plants ; and 1 think in this lies the
difference between your Upper 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 from
this reason, I thought, only those Upper Coal strata in your
country can be mmimmd with our Talchir-Damida h{*ﬂw,aw these
do not eontain 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 convineed that your Upper hgdb
cannot be Dchhc or even Liassic (except, perhaps, some in

Queensland), as th&jr are equivalent to our Damuda series.”
(MS., letter 20/2/77).

F
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Dr. Feistmantel has since favoured me with several letters,
which relate to a fuller expression of our Australian formations,
to which I cannot do full justice in my limited space. I must,
however, quote a passage from some remarks of my own, durlng
my discussion with Professor M‘Coy, which w ere read lJl':.-h}I'-E. the
Royal Society of Victoria, December 10, 1860, in order to show
that any proposal to give a more recent age than that I defended
to our N. 8. Wales Lf:'ﬂ-.‘scmnb does not take me by surprise:
“To sum up all, I may here state that t'munfh it is very easy to
make the ‘ worse appear the better reason,’ T have no uh.]ﬂct n
any controversy on this question but truth. Having since my
.mpnuntmw with the whole of the facts nlwa,';:-; found a diffi-
culty in reconciling the idea of two epochs in the formation of
the deposits m:_*lmhlw our Coal-beds, in consequence of the
apparent continuous succession of those deposits and the oceur-
rence of Coal throughout, together with the absence of Oolitie
zoological and the presence of Palweozoic zoolorieal forms, I have not
seen fit to renounce the opinion which is shared by others as well
by myself, because at present we have no grounds to do so. But
it is easy to gather from this paper, as well as from other
cvidence of my own, that T am quite ready to admit, when
proved, that some of th{, beds are younger than my fourth
division, or Mr. M*Coy’s base of tim C'arboniferous system, and
may w ith the m.nnph‘ of India before us be even vounger than
Oolite ; but with the idea of one succession, I must renounce the
idlen of all above the base bemg Oolitic.”

[Future researches may be needed to ascertain—what is Pnssnhlc
—that true Paleozoic Marine fossils may be yet detected, in some
at present obscure localities, above the horizon of the Upper Coal-
scams of New South Wales—or below the base of the present
Talehir of India ; and in either case there would be a probability
of reversing a decision respecting the claim of the lowest Meso-
woie, a contingency which weuld not take even Dr. Feistmantel
by surprise, as he snggested to me (August, 1877) : “ The Indian
Damtida series vou may be pt*ettv certain must turn out Lrics,
or at the ntmost U7, :pru-wmsf Permian as passage bed between this
formation and the Zrias, but there is nothing as yet which would

prove for this, while all is in favour of Trias.’ We must bear in -

mind, however, a suggession of Mr. Carruthers, that the Permian
vegetation shows Mesozoic affinities, and that in fact the com-

mencement ot the Mesozoie flora is to be sought in the Permian.
(Q. J. G. 8., xxv, p. 158.)

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

e W e i
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The differences between the conditions of the Damiida Coal-
beds of India and the Coal-beds of New South Wales are by the
allowance of Dr. Feistmantel sufficiently striking to justify del; Ly
until further evidences have been produced for their union or
identity. At one time I held the opinion that the Damida was
our nearest ally in the defence of a Carboniferous age. but as
that has now to be regarded in a different light, the differences
alluded to must be taken to imply somewhat different positions
for the two formations. For the absence of Marine fossils in
India, and the dissimilarity of botanical ‘ﬂI}E‘ElL‘h among the |1!.1:1i‘~
with some other particulars, leave a margin for the "uluptmil of a
provisional later date for the one than for the other.

But 1 say<this without prejudice, and though I had once on
this subjget to dip my wen 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
\.ll‘;fl_‘ﬂ,lhl and this too in continuation of what long ago 1 believed
to exist, the presence in the latter of true Triassic as w ell as
Jurassic strata.®

Queensland and Western Australio.—Mr. Charles Moore (of
Bath), F.G.S., enumerates 171 species of Secondary aniinal fossils
from Queensland, all sent to him for deseription hv myselt ; and
sixty-two from Western Australia, of wlmlh twenty species are
common to England and that Colony. (See Q. J. G. S, xxv1, 261.)
(See Appendie XTX)

In Mr. Dalvymple's © Repoit of his Exploration on the North-
enst 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 by
me to M. le Vicomte d’ Archiac, 14 Nov_, 1859, and which was published in the
“ Bull. Geol. Soe. France,” that T held opinions expressed as at the present
respecting the position of Glossopteris in Indin mentioned by Dy, Oldham :—

“D'oi I'on peut inférer au moins que ce genre ne enractérize pas seulement
Iéve Jurassique. Il pent s’étendre au-dessous aussi bien qu’ au-dessus, e,
prenant ces faits en considération, on ne peut pas ¥ voir un motif opposé i ce
que j'ai dit si souvent, que In formation 1’..11!:{:1111‘(*1‘1* de la Nouvelle-Gialles
du huLE ne peut étre partagée comme le propose M. M:Coy, et que, tandis
au'clle montre de nombreuses analogies avee celles de 1" Europe, elle endiffére
par existence & cette époque de genres qui ailleurs se montrent seulement
dansz la formation Jurassique.

“ Il reste done a faire avjourd' hui une comparaizon allentive ce ces espices
de plantes doulenses de UlInde, de U Australic, de U Angleterre, j'ajouterai
de UAfvique ofi les Glossopleris se rencontrent, dit-on, danz les counches i
Dicynodon de Blaun-Kopt.” (Extrait d'une lettre de W. B. Clarke, & M.
d’ Arehiae - Ball,, xviii, p. 669.)

Dr. Feistmantel is now endeavouring to satisfy this desirable object ‘n
relation to India.
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about the Endeavour River have “#ed sandstone escarpments,”
a feature that assimilates the formation somewhat to the “ New
Red ™ or Triassic.

The latter collection belongs thﬂﬂ‘l,' to the Lower Oolites,
Upper and Middle Lias; and the former embraces the Uppcr
Oolites and Cretaceous formations. Mr. Brown, Government
Geologist in Western Australia (“ Report of 18737"), mentions
Mesozoic beds in the Darling Range, and again on the South
Coast, from Cape Rich to beyond Mount Barren and as far as
Cape Esperance. Saliferous and reddish sandstones, &c., are the
chief rocks.  On his chart they and their detritus oceupy seven
&v;_{wvs of latitude, and from one to three of longitude. But
there 1s nothing defined as to fossiliferous evidence, BI{:LPt about
Champion Bay. From Wizard Peak and Mount Fairfax I have
received numerous fossils through the ageney and kindness of
the Hon. F. P. Barlee, .R.G.8., Colomal 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 eunlarged scale, and with m(}rL minute
details than Mr. Brown’s chart exhibits. (See Q. J. G. 8., xxiii, 7.)

South Awstralia and Tasmania—There does not appear tﬂ he
any fossiliferous evidence of Mesozoie formations in South Aus-
tralia, where the rocks are chiefly Palwozoie, Metamorpbie or
transmuted, and Tertiary.

In Tasmania, there 15, no doubt, about the same evidence as
for New South Wales. Victorian geologists believe that the
Coal of Jerusalem is Secondary. I was inelined to think that
the neighbourhood of Green Ponds and Bagdad betrays a
resemblance to some portions of the Wianamatta shales and
sandstones of New South Wales. But the area there is far from
extensive.

Mr. Gould, who surveyed considerable portions of the Colony,
says nothing leading to the idea of any extensive Hecoudmv
areas; and whatever hold they may have on the mind of a
geologist who has not earefully ‘observed, must be due to pre-
conceived notions as to the age of the Lml some of which has
of late established its Pal®ozoic character as unmistakeably as
tlm seams of Anvil Creek, &ec.

Coal has been reached on the Mersey under the Marine
fossiliferous beds, as 1 always held it would be, in spite of
vaticinations to the contrary.

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

On the 6th July, 1863, a paper by M. Eugene Deslongchamps
was read before the Linnean Soc iety of Normandy, on the
Geology of Hugon Island, New Caledonia, in which mention

e
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is made of a Pecten and fish scale from Cape St. Vineent, on the
S. 8. W. Coast, collected by M. E. ]".Iepl.unhvs Millions of an
Avicula (Monotis) allied to M. salinarie of Goldfuss, of which
M. Richmondiana, of Zattel, 1s a variety, also occur. Astarte,
Turbo Jouani, and one other ; Spirifera Caledonica ; S. Planchesi ;
Scyphia armata—all these are Upper Triassie.

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

The supposed Jurassic rocks contain Nuecula near N. Hammeri
(De fr.), a Littorina, a Cardium, and an Astarte resembling A.

oltzii (Goldf) M. Fiecher 'hlt.]mw_'wT however, that these are
more likely to be Triassie also.

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

A large Pinna seems to represent the Cretaceous rocks. A
t[]l&l"lh]}' full account of the Geology of New Caledonia will be
found in my “ Address lo the R. Soc. N S.W., 1875" ; see also
“ Note suir les Reches, §e.,” just puhlmhedat\nunua by M. Ratte.

New Zealand—New Zealand exhibits abundance of proofs
that HL-:,m:d:-uj formations exist there, and not the least remark-
able faet is, that Professor Hochstetter in 1859 discovered there
the same -’L'.uula Richmondiana as above, and Halobia Lomells,
Avicula salinaria, with Monotis, Elﬁrigum, Spirifera, &e., ]m}mlg-
ing to the Triassic epoch.

In my paper “ On Recent Geological Discoveries,” 1 collected
as much of this kind of information as I then could; but since
then the skill and labour of the Geological "'aur\u of New
Zealand, under the direction of Dr. Hettnr have prudut-vd an
abundant harvest of scientific det ails; and to the able pubh-
eations and reports from that authnrm 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 I'riassic, Jurassic, and Ll‘{,ti!.L[ ous, as well as of Palmozoic
rocks. The Saurian discoveries of Mr. T. Hood Cockburn Hood,
F.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, I 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
Muﬂn]lght Rallgc Monotis Richinondiana (Zitt.), and Halobia
Lomelli (Wissm.) On the western slope of anmmis, and on
the south side of the Wairaka Hills, he obtained the same
species, with others, proving that the rocks are the same as the
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sandsfones of Richmond, near Nelson, and alse proving the Triassie
aze of the deposits. (¢ 'I'ﬂ'f"nfrrlg.r{a' aof Southland.  Report of Explora-
tions, Geol. Surv. N.Z..”" p. 104.)

Not very distant the same careful observer detected some of
the sane species ag oceur in Queensland i the Middle Jurassic
formation, described by Mr. Moore, e.g., Astarte Wollumbillaensis,
with mh{:r cenera and species that link in the South ‘.‘.]t]l
the North Island (p. 105). These discoveries justify the
inference that Triassic rocks are probably present also in New
South Wales.

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

CRETACEOUS.

When I first announced in 1860 the proof that Secondary
fossils did exist in  Australia, exhibited in Sydney, and
forwarded to Sir Henry Barkly for Professor M Coy’s mhpcctmn
I especially mentioned the oceurrence of '[rcl:d:’:m}ua species.®

This w .Hflnuhit?d and the whole series classified as “ nof higher ™
than the *“ lower part of the great Oolite” But in 1866, the
Professor himself announced from another part of Queensland
the oceurrence of two fnocerami, and two Ammonites, from the
Flinder’s River district. He also announced an Tethyosaurus, a
Plesiosanrns, and a Belemnitella, from lower Cretaceous strata of
the same distriet,

Mr. Moore savs, of the Wollumbilla fossils, “ That they all
belong to the Upper Oolite ma:ly' with safety be inferred, but the
(Cretaceons beds have a e¢laim to be considered,” and he established
the existence of the genus Crioceras, which was first reported
by me.

“In 1872, Mr. Daintree, F.G.8., read his Notes on Queensland,
before the Geological Society, thc Marine fossils illustrating
which were (as before stated) deseribed by Mr. Etheridge, F.R.S.,
L & E., F.GG.S., Paleontologist to the Geulﬂfru,al Sur-.w uf Gremt
Britain. The number of Oolitic species recorded is six, and of
Cretaceous twenty-five, s

The expedition of 15872, in the Cape York Peninsula, in which
Mr. Norman Taylor, of the Victorian Survey, was Geologist, has

® See papers by the author *“ On Recent Geol. Discoveries in Australasia,”
(1861) pp. 27, 48, and “ On Marine Fossiliferous Secondary Forialions in
Australia™ (Q.d. G. 8., xxin, 8.)
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added to the list of Secondary fossilsin Queensland.  These were
sent to me for inspection by the Minister for Public Works in
that Colony, and at his request forwarded to the Agent General
in London. They have not yet been fully deser |l:|r-d

A still further amount of Cretaceous fossils, forwarded by Mr,
Hann, the leader of the Expedition of 1872, to M. Etheridge,
and a 1.:-11'}_’-&} collection in my own cabinet, remain yet to be deter-
mined.

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

Mr. Daintree reckons the areas of the Cretaceous and Oolitie
formations in Queensland at 200,000 square miles ; the Carbon-
aceous (Mesozoic) at 10,000, and the Palwozoic 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” eollection had gone to England, I
received three or four specimens from the Table Mountain,
between Hann's Camps 41 and 42 (“Nosthern Expedition Report™),
and forwarded them to the Queensland Agent General in London
for mspection by Palwontologists at Home. Mr. Ethe ridge, the
Palwontologist of the Survey of Great Britain, considers the
fossils in that conglomerate rock to be a gpecies of Hinnites
like H. velatus and an Ostrea like O. Sowerbyd and that they
belong to the Oolitic series. The same conglomerate, as I learn
by a more recent arrival, oceurs on the high ranges between the
Palmer and Cooktown, under the deposit which Mr. Daintree
calls Desert sandstone. It i1s a coarse rock containing broken
shells in a sandstone full of partly rounded pebbles. M.
Etheridge also considers the Walsh River series ’m be of Lower
Cretaceous forms. Some gpecimens 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 rl"'vntu]]ts:lla nearly allied
to Stangerites ensis (Oldham and Morris in the Indian Survey
Memoirs), which Schimper ealls 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 Queenslmd &e., to be Orthoceras, and, therefore,
Palmozoic. Mr. Daintree says there were several specimens [ike
Orthoceras ; and so 1 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 followine statement—* There was no
=
specimen of Orthoceras in the entire series.”
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I have also received a list of the genera of Walsh River fossils,
in Mr. Etheridge's handwriting. It is as follows, making all of
them Lower Cretaceous :—

Ammonites, allied to A. Cly- Panopea.

_!'JP{;{IEH"HH:';. II]{J['EI'“.HILIE.
Ammonites sp. Hinnites or Avicula.
Crioceri. Cytherea.
Belemnites. Cyprina.
Myacites. Myaconeha.
Byssoarea. Pecten.
Solemya or Iridina. Teredo or Teredina, in fossil
Area. wood.

An opmion has been adopted that the Mesozoie fossils from
(Queensland, both those deseribed by Mr. Moore and these by
Mpr. Etheridge, were in mere drifted nodules. Mr. Taylor assures
me that such iz not the case with the latter, and I long ago gave
a section of the beds at Wollumbilla, proving, as in the York
Peninsula, that the nodular masses were derived from a soft
ghale, hL'm;.g in fact coneretions. If they have been drfted they
have not travelled far.

Mr. Taylor (“Hann's Report,” p. 13) seems to have found the
5]15]1_', flepuut before mentioned on “a flat-topped Carboniferous
range” (on 9 Sept., 1872) ; and by a report of April, 1875, from
Cook Town, it appears that a fine seam of bituminous Coal has
been discovered at the junction of Oaky Creek and the Endea-
vour River, 20 miles from ('ook Town ; but from the determina-
tion of Mr. Carruthers, this Coal (muhrmmg, however, Mr.

‘aylor’s statement) is not of the Glossopteris age. The Coal of
the latter series is not known to extend further north than
20° 35" south.

In 1877 Professor Liversidee received from the Rev. G. Brown
from New Britain and New Ireland (lat. 48° 8. and long. 150° E.)
some grotesque figures “ eut by the natives out of a soft white
pulverulent material,’ said to be thrown up by earthquake
waves, and “ having the appearance of plaster of Paris.” It
holds numerous remains of Foraminifers.

The account of it is given in an interesting paper read before
the Roy. Soc. New South Wales, and published in their Journal
1877, vol. xi, pp- 85-91, “ On the Occurrence of Chalk in the New
Britain {}r{:rup 1 i .Lna]_', sis 1s given in comparison with Eng-
lish chalk, which it certainly resembles ; but a doubt may be ex-
pressed as to its being true chalk. '“-mm.,thm:r like it, but less
cretaceons, has been found in New Zealand, and. I hme found
white calcareous fragments in the drifts of N. S. Wales re-
sembling it. Professor Liversidge adds, that no true chalk has

S e
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yet been found in Queensland or New Guinea, and T doubt
whether it is older than Tertiary, probably such as the white
beds of the Australian Bight or of Aldinga.

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

§ 6. Terriany Rocks.
Kainozoie of Dunecan.

Throughout the whole of Eastern Australia, including New
South Wales and Queensland, no Tertiary Marine deposits have
been discovered. There are, however, in varions places of New
South Wales patches of plant deposits which, according to the
frequent notices of geologists, may be referred to some period of
the Tertiary epoch. A silicified sandstone or quartzite of this
kind, full of impressions of ferns and leaves of trees, but not
known to be now living, oceurs at Jerrawa Creek not far from
Yass. It is probably Miocene. ©On the summit of the Cor-
dillera, near Nundle, about the Peel River Diggings, occurs a
ferruginous bed full of leaves. On the Richmond River occurs
a white magnesite, full of yellowish impressions of leaves. Af
Kewong, in t]u unmh of Gowan, there is a bluish deposit of
fine aluminous matter with black i impressions.  From a depth of
GO feet in a shatt near Bungonia, a pale yellowish white deposit
-.uth similar impressions was bronght up ; and on the summit of

“made” hill, above Kiandra Gold Field, at a height of 4,000
feet above the sea, and in a region new |1mih 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
Ziealand.

In recent visits to various gold-fields in the Western districts,
I have found plant-beds of somewhat similar kind either cut I_H,
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 Cooy al 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 uthmq the foliage of Fagus ; yet it was only in 1866 that
a beech forest was discovered, by the Director of the Botanical



9le) Sedimentary Forinations

Gardens, growing on the Macleay River. On comparing the
living leaves with the i lm!}wsnlmh in the various deposits men-
tioned, I can see no specific identity. This want of identity
Illf.llf_'cl,f.[“* that however the plant may resemble living plants they
cannot be of a recent period ; and uit there are uucﬂsmnalh 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, but
too recently for learming 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 eliff about 100 feet high,
formed of sand and white silicate of alumina, contains beds of
lignite charged with sulphide of iron, and which are full of phyto-
lites much allied to the living vf*g(:ln,tton From the clays, some
of which are nearly kaolin, articles of pottery have heen formed.
It has been proved that, I_W distillation, a fair proportion of
lubricating oil may be l:lmduf*l‘d from the lignitiferous clay, and
other products are expected to result from these deposits. The
clift is about 60 feet thick from the sea to the top of the clays,
and borings below the sea-level have shown a still greater
thickness.

These deposits lie between the horns of the little bay at Tura
and Boonda, resting at one end on the highly undulating Paleo-
zoic rocks, and at the other on a mass of porphyry. They were,
i{}rm{‘lh* no doubt, d{.pn-&utml in a depression among the slopes
of the h':“'i-'! but lhe wearing away of the coast has ]f,it a chiff of
clay and sand instead of the original ¢liff of hard rocks. Itis
remarkable that at the south end, the rocks assume the character
of a breccia of quartz cemented by siliceous matter (probably
like a deposit mentioned by Mr. Gould as ocenrring in Tasmania)
and in it analysis has detected the presence of "’t}lt]. though some
quartz veins at the north end contained none.

My impression at first was that the lignite is recent, but I
place the deposits under the present head because it may be
possible, notwithstanding the opinion of a botanical friend whose
judgment is worthy of w-.ti,cm the plants are not recent. Baron
Von Mueller, to whom 1 submitted them, hesitated to express an
opinion. They are deposited in clays of various kinds, chiefly
white. Some of the hardened clinker-like sands covering the
clays remind me of the sands on the coast of Dorset, at Studland
and Bournemouth. If this be really a Tertiary loeality, it does
not contradiet the general assertion at the commencement of this
section, for no shells of any kind have been detected in any part
of these beds. Swampy and stunted. plants still grow on the
sands, which are very wet, and probably reproduce the phenomena
beneath them, with the i"i{:l'.'![.ltlﬂll of the white clays which were
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in part derived from the decomposed felspathic matter of the
porphyry. Invarious parts of Maneero there are lignite-like local
thin deposits, but on analysis they have proved valueless.

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

In the vieinity of the latter place are deposits of caleareous
rock of the age of the Wellington Cave osseous breceia, also eon-
taining tl'lgme‘nth 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 dvsuiptiuu of several new genera and species of these has
been given in * !’}'FJ.?Prwhmm on New Vegetable Fossils of the Awri-
ferous Drifts” by Baron F. Von Mueller, C.M.G., M.D., Ph.D.,
F.R.S., and L.S. (mternmeut Botanist, &e. ; ]‘.ruh]mht-rl by the
“ Mining Ucpnrtmcnt of Victora, 1874, J.hl’_‘l:-'li': have been dis-
covered not only in The Forest, but also in Vietoria, at Haddon,
Nintingbool, Tanjil, and at Bee chworth. They seem to belong tn
the latt-r 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 Qum‘h*t]}
Journal (vol. 1111!) into the *“ Geological Magazine,” 1870,

P 390,

They consist of the following species, viz. :—
Spondylostrobus ... e Smythit
Phymatoearyon ... it . Mackay:

- Aa T ... angulare
Trematocaryon ... I oo M Lellani
Rhytidotheca e 1 . Lynchii
: ... pleioclinis
Plesioca pparisi = ... RS oo prisca
Celyphina ... i MG
Odontocaryon ... o ... Maegregorii
Conchotheca bt s ... rolundata
) .. Aurgida
Penteune ... .. Clarke:
,., i b rrf.ft;;clmi 8
= o s i .. trachyclinis
Dieune ... .. plurioenlata
Platycoila ... ... Sullivani
Rhytidocaryon ... oo Wilkinsonii

and, pmhab]:, some others.

This last species was discovered somewhere near Carcoar, in
one of the gold-leads, in the beginning of March, 1875, on the
10th of which month I had the good fortune to re-discover it in
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the refuse from a shaft near Lumpy Swamp, in The Forest,
between Orange and Carcoar. Baron Von Mueller having
stated in his Report of 29th July, 1874, that we require to learn
“what was the nature of their leaves and floral organs™ ; in order
to search for these, I made a second journey to The Forest, having
first explored it in 1872, and found, together with four specimens
of Rhytidocaryon Wilkinsonii and a number of already éescr:hed
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. ]]15'- tissue of the leaves was in some cases so thin that it
peeled off on touching. The ecollection, which included a few
other specimens of seeds and seed-vessels given to me by Mr. A,
Montgomery, who lives in the m'whb::rut'hnud I sent on to the
Bzu-nn who mull 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 :—

Alluvium ... ... 10 feet.

Hard basalt S - | it

Decomposing basalt e L
Washdirt.

2. At Tigeroo shaft, near which I procured the seed-vessels :
Earth o 1O Sect
Basalt R o
Peat and shale ... : O

Washdirt w1th semls 'md lem es.

At Haddon, in Victoria, the fossil fruit was found in one shaft
at the bottom of the following section, resting on ‘iilurian slates.
(See Lynch’s plans, “ ¥ frmﬂh Fossils of Victoria. i

Black soil ... 1} feet.
Red clay ... scoprrmdias v
Lumpy red and black {*Ln Y
Clayey honeycombed rock, with hard cores, suc-

ceeded by zeolitic basalt ... RN [, | S
Do. clurnmlmﬂod at base ... Saan oL
Black clay s T Wi
Drift grav el and sand (aunl’emus] Trees at the

bottom ol S
Auriferous wash chrt (Fﬂsml frmta) 5 e
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At Beechworth (El Dorado) oceur wood and leaves in variably
coloured clay above coarse drift, covering black elav with w ood
and leaves ; and below this, two o eizht feet of washdirt, holding
fruits and woods, resting on granite. (From Mr. Arrowsmith’s
plan. [d.)

Professor M‘Coy has enumerated in the list of Ter ti.u:,.r Vie-
{orian fossils between thirty and lmfv Oligocene species ; thirty
to fifty or more Miocene, furwﬂul with many tropical types of
chuf_r,rle-{lmmu:-; plants ; and from the auriferous drifts four Mol-
luses, six Marsupials, and a Dingo, with the wood and fruit of a
Banksia and the foliage of ]uun‘:.lh ptus obligua. These are partly
Plivecene and partly ,Pﬂxf phmww He has also ficured and de-
seribed a new Squalodon (8. Wilkinsonii) from the C ape Otway
coast Miocene beds, and some species of Carcharodon from the
Geelong distriet.

The oceurrence of Banksia (four speecies) in the Tertiary for-
mations of Hering, in the Tyrol (see Clarke's * Soufhern Gold
Fields,” p. 173) imd in Vietoria, is a highly instruetive 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 1560, in the
work alluded to above (p. 173).

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

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

Ochthodocaryon ... s .. Wilkinsonii.
Eisothecaryon i s ... semiseptatuwm.
Tlieites; ~ - ... astrocarpa.
Pentacoila ... . Gulgongensis,
Plejacron ... .. elachocarpun,
Acrocoila .. ... anodonta.
*Phymatocaryon ... i ... Divalve.
*PILHU{?.LP[H TIB” G .. Aeptocelyphis.
Spondylostrobus ... oo Smylhiv.
Wilkinsonia : bilaminata.

The latter as well as other F-u!.‘r{"f_li"-'; 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 Vietoria are considered
Pliocene ; and Mr. Norman Taylor and the late Professor
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Thomsgon, in their paper * On the occurvence of Diamond near
Mudgee” (Trans. Roy. Soc. of N.S.W., 1870, p. 94) make mention
of older and newer Pliocene drift. Whether there be any fossil
evidence for the propriety of these terms I know not. That there
are drifts of different parts of one epoch I believe ; and, perhaps,
the divisions are good, even if the designations be too refined.
Dr. Duncan has adv lw{'tl us to postpone the Lyellian designations
for the present. Having very recently visited almost every
locality me qmtioned ﬂml paper, and examined for ]nwalf 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 faithtulness of
the deseription 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-
tinetion 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 m
subject ; and though placed as Jf:ilhl,n I amn not satisfied they
are such, as no positive proof exists hy unmistakable evidence
that they are so.

In the far Western interior, beyond the Darling, shelly deposits
of fine sandstone have been H“lthi‘d in well-making, and by the
kindness of my friend Mr. Woore, C.C.L. of the Albert District,

[ have been p ut in poszession of several good spct*um*m,trwether
with fossil wood, apparvently not very ancient, which I believe to
he Ivrh.n;.

I have also from another contributor a very good SpEleeu of
i I’a"mfr._rwmm resembling I\ Fmerii, from another part of “ New
Holland,” which is said to have been found somewhere on the

richt bank of the Darling, not far fromw Mount Muarchison. Tol."
1!11_- species alluded to, see the late Mr. Bell's paper in Q.J.G.S
L, p. 93. Mr. B. received it from the late William 8. ]l.L'LIZ‘lE"’nj".,
Esq., F.R.S., of Elizabeth Bay, Sydney.

Myr. Daintree has stated in his views respeeting the Desert
sandstone of his map, that it is a Kainozoic deposit, which once
covered the greater part of Australia. In the places where it is
in great foree, in Northern Queensland, it overlies the Cretaceous
rocks, and underlies lava beds. 1t contains fossil wood : and a
Tellina which 1 sent to Mr. Daintree, from the neighbourhood of
Leiehhardt’s erossing-place, on the Flinder’s River, would, he
says, if coming from the desert sandstone, show that that forma-
tion is not lacustrine. In various parts of New South Wales
there are cappings of fine hardened sandstone which may have
some relation to the strata referred to.
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Mr. Daintree has, however, miztaken the loeality he gives to
the Tellina. He lu,uu:d a portion of a Trilobite, and not a
Tellina, from Barkly's Table-land, and a ecast 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 disinteeration 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 Dﬂptmfa‘ read
before the Royal Society, 9 Dee., 1874.) He compares 1t with
the diamond drift at Bingera, .1]|1ulmﬂ to the * nodules of con-

glomerate " in each ; but this mﬂglmmmte may be found in sifu
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, thongh now called recent.

The outliers of the Tertiary deposits in N. W. Australia and
what iz ealled the “Northern Territory ™ (attached to South
Australia) arve Little known beyond the coast, but there is probably
a wide area between Cape V illaret on the "'\m*rh 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 18G4 *
points out the Coburg Peninsula as Tertiary, and Port Essington
was considered by Professor Julkes to have “evidence of the same.
Judeing from collections in my own cabinefs, there must be,
however, a preponderance of far older formations. It is, never-
theless, also probable, from its anriferous conditions and the pre-
sence of ,L{t.in'ih.':;ml.l basalt, that there are Tertiary ﬂPpﬂSitb in that
portion of the interior, and of which the basalt may be the izneous
representative. The Tertiary fossils of the South Coast of Aus-
tralia, fromnear Cape Howe to Cape Leeuwin, have been par tially
know |1imm 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 l}jr Woods, Busk, and Pmiumr Tate of Adelaide. But
gomehow the great secnom nearly GO0 feet thick, along the
Australian Hwht 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. Woeds in some of hiz valuable writings are or are
not Luﬁptmnn to those laws.

¥ % North Australia : Is Physical Geography and Natuwral History” By
Rev. J. E. Tenison- Woods, F.R.G.8., F.L.8., F.G.8., §c., p. 10.
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New Zealand also contains a great number of Tertiary genera
and species admirably detailed and arranged as belonging to the
Upper Pliocene, U p[mr and Lower Miocene, -m{i Up er Hocene,
in a Catalogue by ( d[}fam . W. Hutton, F.&.8. (“ Gmf&qmnﬂ
Survey, New Zealand,” W ellington, 1873), of rl"ﬁ-:l‘h iy Mollusea
and Echinodermata, in the collection of the Colonial Museum.

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

With respect to the Australian Tertiaries, however, no one
has done so much as the Rev. J. E. Tenison-Woods whose pub-
lications on the Vietorian, Tasmanian, and South Australian
strata are numerous and valuable. To enumerate them here
would be unnecessary,as they will probably ere long be brought out
by himself in a form available for the publie benefit, and to the
ublic appreciation of his long and persistent studies. Besides
1is numerous papers published elsewhere, Mr. Woods has E:nn-
tributed in 1877 to the Royal Society of New South Wales,
less than four papers showing great ability and very extenswe
knowledge of his subject. It appears from his researches, that
there are peculiarities in the Australian beds, and that it would
not be altogether safe in relation to Australian deposits to trust
to European arrangements ; nor does he think it clear that the
Queensland eretaceous beds are altogether distinet from a com-
mingling with Tertiaries. He has qulntul also a view which
must to a great extent be true, as to the sudden upheaval of
portions of the Southern Coast of New Holland. As to the
cliffs of the Australian Bight which have never yet been scien-
tifically examined, there must have been at least 600 feet of
elevation, but the fossiliferous beds appear to rest on granite, of
which ﬂw slopes are abrupt, and which descend aceording to a
statement made to me by the late Capt. Owen Stanley, R.N.,
I‘I{ 8., to an enormous depth, of which mention is made in

“ Geol. Magazine,” vol. ., pp- 503-551.  ( ‘onsidering the -:lepth*-
sounded by the ** Challenger,” there is nothing remarkable in the
idea that there may be :h‘plhs within the assumed distance from
the shore as great as any in the Atlantie or Pacifie Oceans, or
even greater, taking iuto account the general freedom from
islands and rcnfx rc-rflrdmg the granite as an evidenee of upheaval,
and its structure in vast nodular or spherical coneretions. That
such upheavals occupying even large areas along the Southern
coast, are not inconsistent with subsidences of very great depth
and extent on the Fast coast of Australia, offers no difhiculty to
those who regard such occurrences as the result of canses
generally affecting the bottom of the ocean.

Professor Tate of Adelaide has already given a fresh impetus
to the study of Australian Tertiary Creo]ogv by his investigations
respecting the Murray beds, and by the discovery among them
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of two species of fossiis which have hitherto been held Creta-
ceous, an additional example of the manner in which certain
oenera ascend in time to overlying formations (see pp. 16, 31).
Thr: latest discovery of the existence of Tertiary Marine fossils
is on the S.E. Coast of New Guinea. On the voyage of the
“ Chevert,” the Hon. W. Macleay obtained a series of rocks and
fossils, w hich T 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 Vietorian Tertiaries is 0
well known. e has determined (* Proc. Linn. Soe. N.S.W.,” vol.
L, pp. 113-117) the following Lower Miocene shells, from Hall's
Sound, most of which he recognizes as known in Vietoria, and
of which two have been deseribed by Prof. MeCoy (“ Prodrom.
Dee. 1) :—

Voluta (macroptera) ' Triton ?
. (anti-cingulata) | Dolium ¢
Ostrea. ; Astarte.
Cytherea. Corbula.
Crassatella? Lieda.
Pecten. - Venus.
Turritella. Cyprza.
Natiea. - Echinodermata (2).

“Notes o a Collection of Geological Specimens collected by W.
Macleay, Esq., K. LS., §e., from the Coasts of New Guinea, Cape
York, and neighbonring Islands: By C. 8. Wilkinson, F.G. 5., Gov.
Geologist.”

The matrix of these fossils is described as exactly that of the
Lower Miocene beds near Geelong and Cape Otway. At Katau,
on the west side of the Bay of Papua, there are also fragments

of shells in elay similar to those of Hall’'s Sound and Yule
Island.

As deseribed by Mr. Maeleay, 11th Oet., 1875, Yule Island
has a considerable inward dip from a horizontal face of cliff.
The rock i1s caleareous, with corals, shells, echini, &e., bedded like
the coral rag of Oxiord. 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 ecaleareous clays
full of fossil xhella, overlaid by thick beds of coralline limestone,
consisting of an aggregate of comminuted fragments of shells
and echinoderms.”

Mr. Wilkinson regards the ferruginous capping of the porphyry
of Cape York, which is but 90 miles distant from the Papuan
coast, as I‘ertm-jr, and that the New Guinea beds may be yet
found in the Cape York Peninsula. Of course, future I'LSLJ]L?‘IU":-

G
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may discover fresh deposits of Tertiary age, but so far as
examination of the collections in my possession from Cape
York, New Guinea, Brighton Cliffs, Flemington, &e., may serve
as a ;_guidf:, there is no pmot’ of an}'thing further ﬂmn a resem-
blance in the colour and composition of the ferrnginous sand-
stones of the Victorian localities to justify the supposition at
present.

Dr. Rattray (QJ.G.8., xxv. 297), in his “ Notes on the
Geology of Cape York Peninsula” (read 2nd May, 1869), says
distinetly : “ No fossils have been detected ™ in the sandstone
“between the voleanie rock beneath and the superimposed Post-
tertiary ironstone,” in the bold cliffs of Albany Island and the
opposite mainland. He mentions also that the Jardines, in
their traverse of the Peninsula, found the same rock at various
parts of their route ; but he says also, that at the north end of
Albany Island, where a boss of porphyry protrudes and dis-
places the overlying sandstone and ironstone, fine examples of
chertified clay, ironstone, and quartzite may be seen at their
point of contact” (p. 302.)

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

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

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

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

Specimens ot Chalcedony and flint, from Hall’s Sound.

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

5. 1&]10“ calcareous (Tertiary), from Katau River.

. Yellow and blue calcareous (Tertiary), from Yule

Island and Hall's Sound.

Whether No. 4 has any relation to the * chertified eclay
ironstone ” of Rattray I know not, but it is certain that there
are many instances to be found in New Guinea of highly altered
strata. No. 3 1= also a common variety of iron ore in many
places besides those indicated, eg., at New Harbour, 100
feet above the sea, where the nodules of iron have the exact
kind of polish mentioned in No. 3, and are of considerable size.
(Similar nodules, but of red species, oceur also at Port Essing-
ton, on the opposite horn, so to speak, of the Gulf of Carpen-
taria. |

Although 1 do not go fully into particulars respecting evi-
dence in my own possession concerning the Tertiary beds in the
localities already mentioned, yet I may state that the caleareous
rock of light eolour occurs on various points between the coast
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and the Astrolabe Range, and, according to the data given me by
officers of H.M.S. “ Basilisk,”” near Redsear Head, at an elevation
of 100 feet. I consider these beds to be Miocene also.

There are alzo julllu-: of fossil-wood with thin veins of ealespar.

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 eontingency in Tertiary strata of Aus-
tralia, the Rev. Mr. Woods in one of his papers seems to hesi-
tate as to the passage into the Tertiaries from the Cretaceous,
at the time of writing, he having seen no good grounds for the
admission of such an occurrence.  But since the date of that
paper [ History of Austr. Tert. Geol.,” read before Roy. Soe. Tas,,
11th July, 1876], we find his admission [“Jouwrn. Roy. Soc.
N. 8. W.)" xi., 75, 1877] of two genera of generally considered
Mesozoic ace having been found in the acknowledged Middle
Tertiary strata of Aldinga, in South Australia—species each of
Belemnitesand Salenia—discovered by Professor Tate [ See Q.. (.S,
Feb. 7,1877, xxx., p. 206.] He adds, that though Salenia was
considered to be extinet, and a characteristic of Mesozoic form,
“a living species was dredged up by the ©“ Challenger.” ™

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

Mr. Woods does not, however, think the doetrine 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 1 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 ean urge nothing in favour of that theory being true, the true
explanation of nature as we find it.”
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IHe concludes also, that “ 1o assert that any part of the eon-
tinent has been preserved as dry land since the Mesozoie period,”
would be a hasty conclusion, “and that the weight of evidence is
against it.”  (“Hist. Aust. Tert. Geol.” op. cit. P25}

§ 7. QuaTErNARrY Formarion axp RECENT ACCUMULATIONS.
The Quaternary Fauna of Australia has been so long known
by the patient and skilful researches of Professor D\‘I.en that
there is no need to do more than refer to his writings as the
source of most of our knowledge respecting the strange animals
that preceded the human epoch and perhaps extended into it.
Huxley and others have also added to the general history of these
creatures.®

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

In many of the * gold-leads™ also, fragments of thl{!b are
found. A section of one sample, at Wattle J:Iat above the Turon
River, i1s given in my paper on “ Fossil Bones” (Q.J.G.8., xi.,
p. 405, lhm} and in © Anniversary Address to Koyal Society,
N.8. W, 1873, p. 14.

One of the most recent discoveries of the extinet kangaroos 1s
that of a portion of a skull of Stheaurus minor, from the distriet
of the Castlereagh River, described by Professor Owen (* Proceed.
Zool. Soc., April 17, 1877") as having relations to Doercopsis

¥ An ancedote may be introduced here which may have some interest for
visitors to the Australian Museum. In 1847, Mr. Turner sent to Sydney a
hox of bones from King's Creck, in Darling Downs, and Dr. Leichhardt, Mr.
Wall (then Curator of the Museum), with myself examined them, and found
there nearly the whole of the bones of the head, though in fragments only,
besides other prominent portions of the Diprotodon skeleton, which had only
been then part nlly known to Professor Owen, who had not at that time seen
the wpper jaw. So far, therefore, this indiv lduul was unigue.  With much
trouble we put the bones together, and a cast was afterwards made of the
skull, which is still in the Museum. A paper contributed by myself (dated
30th November, 1547), and afterwards re-published m the Appendix to my
Report of 14th October, 1853 (** On the Geology of the Condamine River”),
and some letters from the late W. 8. Macleay, Esq., and Dr. Leichhardt,
dletailed the eharaeters of the animal as far as ﬂu--.r were then known, and the
condition and other contents of Mr. Turner’s collection. This would not
deserve any mention here, but for the sake of introducing a curious event
relating to the head of the Diprotodon alluded to. Myr. Turner sold his
collection to the late Mr. Benjamin Boyd, who zent it to England. The ship
was wrecked at Beachy Head, on the const of Sussex, and the eolleetion, form-
ing part of the relics of the cargo which were sold, was taken to London, and
Professor Owen bought it of the dealer who had beecome its owner, not know-
ing its history.
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{Mueller). It was given to me by Mr. Lowe of Gooree. 1T for-
warded 1t to Professor OUwen, who delmsited 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 tl["]'l'llll['[l, also near Sydney, 1]u~|{,
are local deposits which might be called “till,” were any Testacea
found in them; and in the Interior there are w idely spread
accumulations uf 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 asg
transmuted beds of the Carbomiferous formation, igneous rocks
such as porphyry and basalt, and fragments of the older Palieozoic
formation. Many of these are encrusted with thin caleareous
cement, which forms cups of clear cale-spar in hollows of a fine
porphyritie grit—the same grit occurring on the Warrego, on the
Ballandoon and Narran udw , with transmuted quartzite, also
in wells there and on the J}u]m:r near Fort Bourke, in whieh
drift fine gold was detected by me to exist on the Downs, and
has been again reported to me from the base of Rankin’s Ranges
on the Darling River, the furthest known Western auriferons
loeality 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" 8.) which lies between Lord’s Table
Mountain and the head of Theresa Creek. near the track from
(lermont to Broad Sound. Compared with the bones of Dinornms
in the Australian Museum, both the Curator of that imstitution,
and myself came to the same f.'.unclus-:iml as to 1its genus, -‘mcl
accordingly it was reported in the * Geological Unw ine” 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

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

| For correspondence connected with its first “identification,”
see “Journ. Roy. Soe. NS.W., 1877, xi., p. 45-49. See also a
Memoir “ On Dinornis: mn.‘mmng a Restoration of the Skeleton of
Dixorxts Maxivus (Owen), with an Appeadic on Additional
Feidence of the Genus Dnromorxis in Awstralia : By Pror.
Owrx, U.B., I.R.S., &e.,” Prans. Zool. Soe. Lon. x., pt. 1., Oct. 1,
1877 ]

Mr. Thomas C'ockburn Hood’s discovery of erocodilian remains
in New Zealand seems to establish in another w ay some pﬂSSliJIE
connection long ago with distant regions, and crocodiles are yet in
(Queensland, the nearest probable land in the supposed insular or
present fr urmem ary alliance with the former eountry.

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

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

Africa and India, as well as Australia, New Zealand, and New
Guinea, were m*n]m bly in parts united. Not only do fossil plant
remains add testimony to the probability, but the wingless birds,
the reptiles, the vegetation of the present period, and the Marsu-
pialia seem to conneet the Northern regions, whilst, as Mr. Blan-
ford shows in his interesting paper, On the Plant-beari ing series
of Indie or the Jormer existence of an Indo-Oceanic Continent”
%hr:* Q.J.G.8., xxxi., p. 510), a similar connection took place to the

Vest.

It is not unsatisfactory, as to IIGSEIIJI{‘ union of New Caledonia
and New Holland, to find a similar view taken, upon grounds
distinet from fossiliferous evidence or that of birds and reptiles.
Under the head of “ Geographie Bﬂfrrmgrw m the © Gﬂmpms
Rendus des Sciences de I Acad™ des Sviences,” tome 76, p. 77),
there is a paper by M. Eug. Fournier, entitled, Notice sur la
Dispersion Geographique des Fougeres de la Nouvelle Caledonie.”
The author gives a list of ferns special, as well as comnmon to
that group and to the islands of Polynesia and of the Pacific in
general, &e., including New Holland, ‘New Zealand, and Tasmania,
in which latter group ' he finds 58 common to New Caledonia out
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of 289, showing that the latter is the head-quarters of those
plants ; and he reasons from this fact that New Caledonia was at
some period connected with Australia by means of Norfolk Island
and perhaps other submerged islands and with New Zealand and
the Auckland Islands. * This hypothesiz,” he says, “ will explain
the simultancous 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 humpmtnl by special
eurrents, and whieh, 111.mﬂr in the mountainous inner regions, are
less {!IPGELd than littoral species to be carried away IJJf exterior
agents.”

“This hypothesis tallies Emnplnfeh with the pu%l]}t]lh 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
Semur from Qui}ﬂnhhnﬂ, a tibia from S. Australia, and the portion
of a pelvie I sent him from N. 8. Wales.

To the above considerations may be added, that Baron von
Mueller having examined the plants brought from New Guinea
by the Hon. W. Maecleay, F.L.S., shows such resemblances with
certain Australian species as to confirm M. Fournier’s opinion
respecting the former probable connection of the two great
islands ; this 1s pmper]} referred to in Mr. Wilkinsou's paper on
the Geﬂlnﬂlml 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., 181..1 to April, 1876.)

Remains of reptiles have also been found both in N. S. Wales and
other parts of Australia, in Quaternary deposits, as for instance,
Mfgnfﬂmfz risca (Owen), a Lacertian allied to the Varans and
Lace Lizards of Australia, which had, probably, a length of 25
feet ; and in the great lﬂnms of the Interior bones of various
gigantic marﬁupmls fishes, and veptiles 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 vet
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 fuuml in different ereeks thro ughuut the whole of the slopes
and plains at the base of the Cordillera in Eastern Australia ; in
Vietoria, in South Australia, and North Australia also. Ot
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 Coodradighee ;
not far from the head of the Bogan, and in other places.
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A magnificent collection of the remains in the Wellington
Caves has been made, at the instigation of Professor Owen, at the
cost of the New South Wales Government, with the superin-
tendence of the Trustees of the Australian Museum, by one of
them, the late Professor Thomson, and by Mr. Gerard Krefft,
I*. 1.8, C.M.L.S., &c., the late Curator of that Institution.

The Reports of these centlemen, together with more than a
thousand partly deter mined specimens, were forwarded to ]"m-
fessor Owen, who has expre ssed  his acknowledgment of the
value of this vr::l]ectinn ‘as wgmlw novelty, instructiveness, and
encouragement for the future,” and as an 1111|}-:utu,ut elvnmnt
in working out the ancient history of the forms of animal life
peculiar to Australia.”

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

The latter fact chimes im with the alleced Dromornrs of
Queensland.

Professor M‘Coy has named bones of a Dingo in a cavern near
Mount Macedon. 1If it be really a dog of this pcnud in Australia,
it 1s another link between the Quat{-mmr}r and Recent times.
"&Tiu:mnte d’Archiae, however, doubts its antiquity: “ Rien,” he
says, ** ne prouve que ce chien n'ait pas été introdust par les premiers
homines qui ont peuplé le continent Australien.” (** Legons sur la
Faune Quaterniaire, Paris,”” 1866, p. 271.)

An expedition to Howe's Island made known, in 1869, the
existence of bones of birds and turtles embedded in the beach
rock of the izsland. Afterwards. a collection of them was sent to
me by Mr. Leggatt, of Fiji. I forwarded them to Professor
Owen, who informed me that he was unable to determine to what
they belonged owing to their imperfect state. They undoubtedly
belong to some period near to the present, as the rock 1s a coral
limestone common to the coast of the Pacific Islands; and that
deposit also containg a Bulimus searcely &13t111rr111=4h1h]e from a
living shell of the same genus off’ the Island, and eggs of Turtle
also embedded as in Raine Island in the Barrier Reef. (See
“ L'rans., Roy. Soc. N.S.W.;"" 1870, p. 37.)

Within the last few years, the drifts of the Cudgegong and
M’qequm*ie Rivers have been searched for diamonds, first reported

in 1860 by myself as occurring in numbers in the latter river.
Many thousand examples have been found ; but they are chiefly
small and of little w.lluf- though afew have been found of larger
size and have been cut and p-::rh«shed

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

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

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

Those found since 1860 have fully justified the heading of my
notice published that year (* Soufhern Gold Fields,” p. 272),—
“New Sovrn Wares A Drayoxnp CovNrry.”

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

Looking to the Colony of New South Wales, we find that in
more than one instance the present river channels have deepened
since the dmft first began to crowd their banks. I have traced
one pf these drift streams, sometimes at great heights above the
valleys, for more than 80 miles. In some places I have found
upon the surface, as Strzelecki did in other parts, minerals
(especially ores of copper, tin, and lead) which were at a great
distance from their sources; and in two instances, that rare
mineral, Molybdate of lead, of which no habitat has ever been vet
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 oceurrence of mercury in
this Colony ; but my expectation of the discovery of a lode of
Cinnabar has been disappointed. The Cinnabar occurs on the
Cudgegong in drift lumps and pebbles, and is probably the result
of springs, as in California. In New Zealand and in the neigh-
bourhood of the Clarke River, North Queensland, the same ore
oceurs in a similar way. About 1841 I received the first sample
of quicksilver from the neighbourhood of the locality on Carwell
Creek, on the Cudgegong, where the cinnabar is found. T pro-
posed a full examination of that locality when I was in the
neighbourhood in February, 1875 ; but the state of the weather
was such as to preclude the possibility of doing so during my
limited stay. But I was informed that the progress of the mine
was satisfactory.

As connected with the drifts may be mentioned the occurrence
of gems of all kinds in all the rivers where auriferous deposits
oceur, and subsequent years have only served to abundantly con-
firm my statement of 1860 as to the general distribution of them
in the gold-bearing distriets.
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[n examining the gold alluvia at a variety of shafts about Gul-
cong, Home Rule, and other places in the county of Phillip, I
was struek by three prominent eircumstances whieh have bearings
upon the []m sent and future of that region :

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

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

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

The conclusion I drew from the latter fact was that two periods
of destruction and one of abrasion of underlying reefs had taken
place at an early period of alluvial deposition. A fourth eircum-
stance might be commented on. In the deposits of the shafts a
multitude of well worn abraded lumps of jasper, silicified fossil
wood, and semi-opal of various tints and chaleedonie interchanges,
in some instances themselves decomposing so as to exhibit the
fibres of the wood from which they had been formed by transmu-
tation, arrested attention, and showed that either an older series
of Carboniferous rocks had suffered such changes, or the beds of
the series which now exhibits itself in various outliers had under-
gone the process. Mr. Lowe, of Gooree, has made a most ex-
tensive collection of these altered fragments, in which are many
very beautiful specimens. It will probably never be rivalled, as
he eollected them from time to time as they were dl#lntcrred by
the dicoers. A great number also were coated with a shining
transparent envelope of what I believe to be a deposit from
silicified water. Elsewhere (* Trans. Roy. Soe. N.8.W.,” 1870, p.
11) I have dwelt upon this; and it also attracted the attention
of Professor Thomson and Mr. Norman Taylor. These deposits
are frequently covered by a great thickness of basalt, upon which
frequently lies a more recent drift partly derived from older
dritts, The ecolours of the alluvia, now long exposed, rival in
some degree those poikilitie hues which distinguiﬁ 1 thB west end
of the Tsle of Wight.

A drift of loeal kind also occurs over large areas in Maneero
in the neighbourhood of the auriferous strata, as also in New
England over the country of the tin-mines, which exhibits the
same sort of alluvia as the gold-fields, and in which also gold
oceurs.  In 1851-3, when 1 discovered the first tin in the
Colony, it was ”Lﬁl}l:l]]} in association with gold and gems.
Messrs. Ulrich, Wilkinson, and Liversidge have since that time
made loecal mplm ations both in the alluvia and in the beds from
which they have been derived. There are deposits of opals

= i
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besides those in the gold-drifts ; and on Lawson’s Creek, a feeder
of the Cudgegong, mmh- breccias and opals oceur. Opaline veins
also occur in the basin of the Abercrombie River ; in that of the
Barcoo. in Queensland ; and about 25 miles S5.E. of Cudgellegong
Lake, on the Lachlan River.

At the mouths of the Richmond and Clarence Rivers gold is
found distributed in the sands and covering pebbles of the sea
beach ;: a similar distribution is found in the sands of Shell
Harbour, Illawarra (where the accumulations above-named oceur),
and some gold was extracted. Other spots give similar indiea-
tions; and one specimen of gold was brought up from the =se:
bottom by the sounding operations of H.M. S, Herald,” oftf Port
Macquarie. Gilded pel;l}]vh also oceur on the West coast of New
Zealand. 1

Numerous instances have also been recorded of gold having
been found in the gizzards of wild fowl and of domestic pc}uitrﬂ.
in various parts of the ("u]mn, 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 ]l a8 gone on
for ages 1s apparent, as in one part of “the coast north of Wollon-
egong 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 voleanic
islands to the north-east. In 1841 this Fact e and all the evidence
then collected in relation to such drift and “ atmospherie deposits
of dust and ashes,” were published in a paper I forwarded to the
“ Tasmanian Journal,” of which 1)’ Arvchiac (*° Prog. de la Géol.”)
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 are found ranges of
dunes, w with a variety of shells, some of them rare, others common,
as on Port Hacking and Cronulla Beach ; along the shores of
Botany Bay: on the great flat between 'rlw Hunter and Port
bfephtns, and along the Macleay River, which now passes for
many miles through “the shell y accumulations ; and about Moreton
Bay, and in more northern coast openings, shells and Marine
refuse form deep deposits, from which, as in Illawarra and
Broken Bay, a considerable profit is obtained by dredgers and
shell-collectors, for the production of lime.

Respecting recent species very little is actually known of
many of them, comparatively speaking, in any of the Colonies.
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Of course there are scattered notices and collections in Museums.
These, however, have not yet become historical. The Rev. J. E.
iF: “Tumlw is the only writer who has taken up the subject
‘fktﬂnmtw:ill}r in Tasmania, and we are indebted to him for some
valuable lists, of which may be mentioned * Deseription of New
_.Efrwmmum 6-‘3':3”.5 (Proc. R. 8. Tasm., 1875 and 1876),” and

“ Census, with brief* descriptions of Marine Shells of iﬂ.?.umnm
and adjacent Islands (Proc. R. 8. Tasm., vead 13 Mar., 1877).”
This, indeed, comprises long lines of the coasts of Emat, Hnuth-
east, and West Australia, ﬂnhlm-ing upwards of 550 distinet
species, besides those of the Tasmanian coasts and Bass’s Strait,
collected from various sources and especially from the compiler’s
personal researches.

The late Mr. Strange was a collector of Port Jackson Shells ;
but what became of his complete collection 1 do not know.
Some are, probably, in the Aubtmh.m Museum, Sydney. Mr.
Brazier, C.M.Z.8., the Rev. R. King, B.A, M. Hargraves,
Junior, and nthers, have also cnlltributed many ﬂpefies - and on
the whole, the catalogue must be an extensive one.

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

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

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

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

In the first Edition of this paper mention was merely made of
the Cape York Peninsula, where ferruginous deposits oceur on
the lower slopes and 1!1‘-:.["*\ of pt}lph',lv hills. I may repeat
here what was added in the second Kdition. Those deposits
were examined at the Mint, and no gold was detected ; but on
recent comparizon of their lithological character with that of
Tertiary beds from Flemington (111 Vietoria), 1 believe them to
be, if not Tertiary, of similar origin to the Laterife of India, and
of the Islands in the intermediate sea.

Dr. Rattray, 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 Royal Society of New South Wales, more recently
published his views in exfenso before the (:rL'{:luglml Society of
London. He therein attributes to me an opinion that the thick
sandstones of the Peninsula are of the age of the Hawkesbury
rocks of New South Wales.

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

But this inference may be 13Lr1||1ttm1 that as C; ape York 15 so
short a distance from the gold-be: aring deposits of New Guinea,
and as, as is now proved, J,H the rivers runnine to the Gulf of Car-
pentaria from the Mitchell to the Nicholson inclusive rize in
auriferous ranges, gold will probably be found in some parts of
the country ¢|,1m|u' the back-bone of the Peninsul: v; and although
my past examination of the rocks in the Louisiade A rchipelago
has not proved gold to exist there, yet I agree with M. Dain-
tree in his last J{epurl; to the Quum-aland [nu-:,mnwnt 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 l”unhf: will eventually furnish their quota of the
precious metal.

Several collections of New Guinea rocks have been sent to me ;
but although 1t was asserted strenuously that gold was found in
them, in the district visited by HL.M.S. “ B;‘l‘hl].]'ﬂl\., I have not
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been able to recognize the existence of any auriferous matrix,
though it 12 well known that alluvial oold was discovered during
the visit of H.M.8. “ Rattlesnake” on the coast at the other side
of the Island. I find, however, that nodules of excellent haematite
occeur at New Harbour, about 100 feet above the sea. We have
had satisfactory additions to our knowledge of that great Island
from the results of the Expedition so nobly undertaken by Mr.
Macleay.

In 1870 I added a remark or two about the discoveryof a
living Ceratodus in the waters of Queensland in the preceding
year, the only previous known existence of the genus being the
tecth found in Triassic European rocks to which that name was
aiven.

This was an interesting addition to the living Trigonia
Cestracion, Terebratula, &e., of Australia, which connect the
present period with the forms of life once held to be extinet.

Im]uun‘.‘ﬁ r'('apvc‘{*tmw this curious fish have resulted in the dis-
covery of other species than that first found (Ceratodus Forsteri),
and what is more extraordinary, fossilized teeth, of which I was
shown examples by Professor Wyville Thomson, who found them
N an excursion ]mrpmﬁh undertaken in search of the fish during
the stay of H.M.S. © Challenger™ in Port Jackson.

Since the first deseription of the fish by Mr. Krefft, Dr.
Giinther, I"R.S., has published a valuable © Deseription of Cera-

todus, a genus of Ganotd Fishes recently discovered in rivers of

CQueensland, Australia,” in the* Phil. Transactions’ (part I1., 1871).
The result is, that both Agassiz and Pander had, from teeth found
in the Lias and Trias of Europe, come to conclusions which the
living Ceratodus fully justifies. Dr. Oldham alzo had reported
Ceratodus teeth from Maledi, south of Nagpur, in India. Aus-
tralia in this instance precedes India. The fish turns out to be
allied to Lepidosiren, and its habits are amphibian as it feeds on
arasses and weeds i fresh water.

Dr. Giinther goes into a most elaborate and mimmute examina-
tion of the anatomy of all parts of the fish, and a comparison
with other fishes of the same and different types. He sums up

thus—* The Dipnoous type is represented in the Devonian and
Carboniferous epochs by several genera (Dipterus, Cheirodus,
Conchodus, Phaneropleuron) ; it is then lost, down to the Trias and
Tias, w her‘c the seanty remains of a r]nslmLt genus, Ceratodus,
testify to its presence ; no further trace of it has been found
until the present I:m‘mtl where it re-appears in three genera, one
of which is identieal with that of the Mesozoic era. Now, at
present, scarcely any zoologist will deny that there must ]mw
been a continuity of the Ihpnnmm type ; and it is only a proof of
the incompleteness of the palicontological record, that we have
to derive all our information regarding it from nnly three so very
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distinet periods of existence. The Dipnoi offer the most remark-
able cmmph- of persistence of orgamzation, not in fishes only,

but in vertebrates. OUna ﬁ}nn{,r oceasion 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 Ameriecan Isthmus. In
Ceratodus we have now found a genus which, as far as evidence
coes, persisted unchanged from the Mesozoic era: and in the
S:wm.rfff a j‘m.rufg.r the nearest ally of which lived in the Palwo-
Zoic t:pm:ln

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

No ceneral notice in this Memoir has been taken by me of
ioneous rocks ; but it may be suitable to state that there is, in

all the various Sedimentary formations noticed, distinet evidence
of the presence of igneous action (hydro-igneous rather), and
their transmutation through such and allied agencies has left
an impress upon all the rocks more or less concerned. Such
references will be left to another occasion.

No particular or ﬂpecml reference could enter into the object
for which this Memoir is written ; but it is to be understood that,
though all the rocks have uud@rgnue a transmutation, this does
not constitute what geologists have understood by "'.Iet.unnr]ﬂm

stem, of which, as before said, New South Wales, at least,
aiuwa little or no visible trace.

In order to explain the position of Glossopteris in the Palwo-
zoic Marine deposits, I have appended two vertical sections, one,
by myself, previously published in the © Transactions of the
j'fagmf Sﬂcm{_; of Victoria,” 1861, illustrating the Coal-seams at
Stony Creek ; and the other shm\ ing the d{-pua;i&, at Greta, near
Anvil (,w:l:];., which has been reduced from one on a ].u'm*r scale
kindly supplied to me by Mr. James Fletcher, U ullwﬁ' Viewer,
to whom 1 am also indebted for a collection of strata, the charac-
teristics of which I have given after careful examination of them
and of other spm:'lmcna collected by myself on former occasions.
The 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 Vietoria and
the other from Burragorang, as well as a map showing portion
of the Wianamatta Basin—which were made to illustrate my
paper on “ Oil-bearing Deposits 7 eited at p. 68, but which were
not then published.
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APPENDICES.

1. Collection made by Sir T. L. Mitchell, 1831-1836.
11. New South Wales Fossils, collected by Dana, 1839-40.

LII. List of numbers of specimens forwarded by Rev. W. B. Clarke,
in 1844, to Cambridge, collected during 1839-44,

IV. List of Fossils, recorded by M. de Verneuil, 1840.
V. Leichhardt’'s List, 1842-3,
VI. Wollongong Foszils, recorded by J. Beete Jukes, 1843.
VII. Carboniferons Flora, Upper Coal-beds overlying Palmozoic Marvine
beds. List by Morris, 1845 ; collection made by Strzelecki.
VIIL. “ A" Carboniferous Marine Fossils. List by Morris, 1845 ; col-
lection by Strzelecki. _
IX. M*‘Coy’s List, 1847 : *“Coal Measure Plants,” collected by W. B.
Clarke.
X. M‘Coy’s TLast, 1847: “ Wianamatta Plants,” collected by W. B.
Clarke.
XI. “B.” M Coy's List, 1847 : “ Carboniferous Marine Fossils.”
XII. Stutchbury’s “ Devonian Fossils,” 1851-3.
XIII. Plante. (1.) “ Upper Silurian.” (2.) * Devonian.” (3.) Between
“ Upper Devonian” and * Lower Carboniferous.” (4.) * Car-
bomiferous.”

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

XVI. " De Koninck’s “ Carboniferous Species,” N.S.W.

XVII. Lonsdale’s List, N.S.W., of Zoantharia, 1858.

Extract from letter, 12 July, 1858, from W. Lonsdale to W. B.
Clarke.
Salter’s Notes on same, * Upper Silurian and * Devgnian "
Species, borrowed from Woodwardian Museum, Cambridge.
vemarks on the preceding Lists, by W. B. Clarke.

Extracts from letters by J. 'W. Salter, of 9 May, 18536, and 28
November, 18558, to W. B. Clarke.

XVIII, Schemes of arrangement, by different authors, of the Palmozoic
Fossils of New South Wales Sedimentary Formations,
XIX. Mesozoic Marine Fossils : Lists by Chas. Moore, F.G.8.—Waestern
Australia and Queensland.

XX, Correlation of Australinn Fossils, and Systematic Table : By Ottakar
Feistmantel, M.D,




New South TWales.

APPENDIX T.

113

CorrecrioNs made by Sir T. L. Mitchell, Sur. Gen., during his Expeditions
of 1831 and 1836, determined for him by the late W. Lonsdale, Esq.,
F.G.8., Curator of the Geol. Soc.,, Londen (see vol. 1, pp. 14-16 ; and
* Report™ to Government, of 16 Oectr., 1851) :—

—_—

—— = —

Genus,

Carboniferons.

Tevonian P

Species. Loeality,
Plant impressions...... Broken Back :
Glossopteris ............ | Browmiana ...| | Hunter River.

Fossil wood ............

Lepidodendron
Sdrifred o

—

Lithostrotion
Crinoidal stems
Spirifer

i
Tsocardia?...............
LABOTIOR. .o v veniasrinss
Megadesmus............
= Pachydomuns

.........
3

1]
Terebra ?

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

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

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

.........

Ao
antiquatus......
cuneafus
globosus
JEWiB ociiinnins

Trochns... ... ... 2] oenlus ..o
“2hells™ B
TEE (a0 (08 0 3 I o b i i iy
o e Al || g T o el i
Favosites .....ovciean. othlandiea ...
5 alveolaris ......
3 sevl. other 9-11.'.
Stromatopora ......... concentrica ...
Heliopors ............... prriformis......
Crinodalstems, ...,

Kingdon Ponds ;
Harpur's Hill ;
Minamurra R.

#1: § Road between Windsor
| and Parramatta,

—

Ridge below Perimbungay.
8. of Perimbungay.
Harpur's Hill.

Mount Wingen.

Harpur's Hill.

Perimbungay,

Harpur's Hill

near Muloerindie,
Harpur's Hill ; Williams R.
Bunnemir Ck.Wollondilly.

Bed of Peel B. at Walla-
moul,
near Honeysuckle Iill.
Limestone Plains.
Shoalhaven gullies.
Bhelley’s Cave, Argyle.
Limestone Pls,
Coodradigbee R.
Do. & Limestone 1’ls.

* Tn sandstone.
with Nepean.—W.B.C.

il |

—

Similar occurrence on the Warragamba, above junetion
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APPENDIX TII.
1839-1814.

List of specimens of Rocks, Fossils, and Minerals eollected by the Rev. W. B,
Crarie, 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,

e =

1844,

e ———

Districts represented.

(¢) Wianamatta ............|
(¢) Hawkesbury ............|
(¢) Prospect Hill..........
(¢) Piakubaba (Pennant
Hille) s
(c) Matavai.. .....lln
(¢)  WWhindeon oo Sl
() Maroots .. ._.._.....__...
(¢) Illawarra i
(¢) Razor DBack; Stone
Quarrr R

(e & ) M{-n izang and Sutton
Forest ........... :

(e) Argyle Cuunty
{a & £) Murray

(@) Twofold Bay, Maneero
() Murrumbidgee ...
(a) Cox's River, Hurtlev,
&e. ... i
(¢) Mount York .
Bathurst sections .
(e & ) Mudgee
(¢} Awaaba .........
(¢) Mulubimba {Nr'“{'nﬂﬂ
tle) andup to Loder's
LT L e e
{e) Hunter River (Lower)
(o) Binjaberrii. .
(c) Harpur's Hill ......
(c) Wollombi ...........
{e) Darlington...............
{e) Gendonm..................
(¢) Korinda ........cccveese

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

145
119
16
7l

34

2
70
il
31

111
34
44
26
10
1
75
48

2,012

©)
©)
(©)
(©)
(c)

()
()

(e d a)

(c)

No.
Districts represented from
each.
Muswellbrook ............ 47
Mount Wingen............ 34
North of Liverpool
Range to Peel River...] 54
New England ............ S5
Page: . el o INEe i
GHI RN e e 15
Cedar Brush  .......ouee. 23
Segenhoe ..........cc....e 33
Upper Hunter. . ........ 19
PaborSoni cuveiencimenennns 12
Lewin's Brook ; Allyn
River, =eftiliaiiii 15
Port Stephfms .
Btrond Soabnoa T, } o5
Smith's Creek, &e. ...
Williams River........ et (1353
Irrawang and Arowa ... 38
Clarence River and
Nortdi ol i o B 18
Richmond River and
Moreton Bay............ 5l
Miscellaneous ............ 11
Norfolk Island (i
Tolal ... .| 559
e R e R 2,012
Grand total ............ 2,671 r

—

In the above list (¢) refers to carboniferous rocks; (a) to auriferous ; (f)

to trap.
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APPENDIX IV.
1840.

FossiLs recorded by M. de Verneuil (* Bulietin de la Sor. Géol. de France,”
tom. xi., p. 177. Séance, 2 Mars, 1840.)

Genns Bpecies. : Locality, | Remarks.
Orthoceras ...... S A O e b SILURIAN species (de Ver.)
| = fromm Museum of Nat.
Bpinfer oL Small striated ......... =: Hist., Pariz.
¢ =
Cyathophyllum e
; -
Calamepora  ...| Gothlundica ............ a2

In the same paper by M. de Verneuil,  Sur Cimportance de la limite qui
sépare le ealeaive de montagne des formations qui lui sont inféviewres”—he
gives the following, as reported by the officers of * La Bonite,” as CarBox-

IFEROUS species determined by himself, viz. .—

Productus ......[ pustelosus (Phill.) ...| Identical with Yorkshire
near scabriculus (Sow.)| 32 species,
Bpirifer ......... n. irigenalis ............ = :
7.2
S gp. “ dichotomous™ ... ég
AP S e . undulatus (Sow.) 55
: I
Sl TR oblatus ..................| &e
= Terebrat. levigatus, =2 | Like those of Visé, Bel-
(Schlotheim.) = E_ gium.” (?) 8. glaber.
35 eveee-..| great smooth sp. ==
ey =]
Great Bivalve... et SRR W
| = :E
| S
» Fectens...|newsp. ............ s 8
Calamopora...... T S

e e L

N.B.—In the © Quarterly Jowrnal of the Geol. Soe. Lon,” ¥Vol, 1., p. 407, under the head
of “"Accounts of certain species of Silurian fossils from Hobart's Town, N8 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-
phyllem, Calamopora, Clypeaster, and Dentalivon, which are rarely met with in the
neighbourhood of Mt Wellington. All these specimens were collected in the hills of
Morambiji to the south of the Blue Mountains, and the beds containing them are partly
covered, asat Hobart's Town, with recent lignites.” !!!

This curious medley is deseribed as “ extracted from the © Voyage de la Bonite @ Géol. et
Mineralogie, par M.E. Chevalier, p. 332°"

I have little doubt that the Silurian species eame from the Murrumbidgee, and the
Carboniferous from Tasmania, —W.B.C.
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APPENDIX V.
1842-3.

Luvpwic Lercumarpr's List.

Froxt © Notes on the Geology of parts of New South Wales and Queensland,
made in 1842-3, translated by G. H. Ulrich, Esq., F.G.8. ; and edited by
W. B. Clarke,” in * Waugl's Almanac,” Sydney, 1867 and 1868,

Genns, Species. Locality.
| I.ﬂ.rg-::fun‘.,lii:unnmst-ichum B R | Newcastle.
| Gllossopbexia s e aenet 2 ¥
% Equisetum (= Phyllo-
é R e e e : o
+ | | Lepidodendron  (sent to
= Jardin  des  Plantes,
:f-l Paris).
|| Corallinibes _.........oo....f Wilboni. ..o Newcastle.
[
|
| Equisetum ..................| obtuse striatum Harpur's Hill.
BPIFLEEY . e eeen s auasnsamae || ADEDdANE " oo i
P epbang il e S e o)
Trochus ... i e e W e ”
E Pachydomus: e e ne e o
=
H" J thﬁ'ﬂiigs_{ﬂuubtful] | [ e e e
E".. Many other shells ........ ReER o Sl el 5
ﬁ* Os'rea (doubtful).
= -
Fenestelle  ....ocvveennnnee. @london:
Spirifar:. o, il
T b eeiaensneerses | Kelliman's Creek.
rochiug: Sooicciaisa s

| Hemicardivm ...............|] _ Bell's Creek.

(| Encrinites ....cooecencace ) ' East of Gwydir.
= E’ II Terchratula and other Horton River.
E‘E 'i 5]1'}]1.“'- k11ri‘illiiiil"'4
] ' s Carrow Brook.

= Trilobite [ Doubtless Bira-

{_ chymetopus.—W.B.C.] || || Glennie's Stockyard.

Lycopodium (?) .......... | cisesseiiese... | Huskisson’s Creek.
Lepidodendyon | el oot ManilaCreek & Eulowrie.




New Soulh Wales. 121

APPENDIX VI.
1845,

Mz. J. Beere Jukes, M.A., F.G.8., F.R.8., accompanied the Rev. W. I3,
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 eollection in the Woodwardian Musewmn, at
Cambridge, mentioned the following as oceurring at Wollongong. [ Nee
“ Notes on the Palwontological Formations of New South Wales,” Q.J.G.S,,
vol. iii, pp. 241-244, 1847.]

Genns, Sprecies,

Foszil wood in abundance.
BEBTOPOITE 1osieaeasnenamenannsnssassnanssa-] CLIOIECS.

1 T e S PR R [ [
oy h s | subradiatue:

e e A b P e e coor.| Stokesii.
.................................... avieula.

I"\chulnmus SR ER b paa ek ek ke n i | RTINS,

" sttt T L awalis

(= globosus. Morr.)

T e &p. NOY.
IPIeNrOBOMBTIR . . - - oo viae ven s oavaieennss Strzeleckiana.
Bellerophon .. ..........coccvieeneene.a | contraetus (MS))

o ——— =

APPENDIX VII.

“CanpoxIFEROUS Frora” -of the Upper Conl-Beds overlying Palmozoic
Marme Beds.

List by Professor Morris, 1843.
Collected by P. E. de Strzelecki.

e —

Genus—Brongniart's. Species, | Logality,

.

Sphenopteris ..........c..........| Section of 8. linearis..| Jerusalem, Tasmania.
PR S T e ) i lobifolia..................| Newcastle.
e el alafad var. ariliy ... | o basin.
E-lnssuptens Browniald ...cecveeel 2
Pemptema s (nl{*lhoptcm]— Australis ...............| Jerusalem basin.

(Schimp |

%Gymr]npbems] {Sdump) ...... near odontopteroides | i
eugophyllites ........ et elonpdfus .. »

FPhyllotheea .....................| Australis.
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CArRBONIFEROUS MARINE Fossits examined by Professor Morris, 18435,
Collected by P. E. de Strzelecki.

Sedimentary Formations

APPENDIX VIIL “A™

Genus.

stenopora ..

3 000 mmmman

E]

LE] EEE )
Favosites.........

Amplexus
Fenestella

Hemitrypa ......

Allorisma

Pachydomus ...

¥

*5

¥

Orthonota .....

LR
Eurydesma ......

Pterinesn .........
Pocten ............

55 RN E B R

i =
Terebratula. .. ...

aaaaaa

#1
Spirifer ......
34 .
n

¥

>3

LE] EaeamaE

EL] AmmammEE

Productua ......

L 5] CE R

------

Species.

POLYPARIA.
.| Tasmanicnsia

ovata
informis

o B e e
Grothlandiea ...
arundinaceus ...
pmpls.

internata .........

Fossula ....oooais

=1 11 ir LR
sexangula.........  Mt. Wellington, Tasmania
MorLLUsca.
curvatum ... ..... Illawarra, N.8.W.

antiguatus

cordata ..........

luu.-:rl'uptc-m e

Ilawarrensis
limgeformis

Fittoni ...........
squamuliferus ...

Bracniorona.

...| Raymond Terrace, N.S5.W.

hastata ............!| Raymond Terrace and Illawarra, N.8.W.

erebristrin,.......

Darwinii ........

..., Tasmaniensis
.| subradiata

cymbmeformis

avicile i

vespertilio

brachytherus

subguadratus ..

|

--------

— ————

Liocality.

Mts. Wellington & Dromedary, Tasmania
Spring Hill, Tasmania

Illawarra, N.S.W.

Yass Plains, N.8.W.

Barber's Creek, N.S.W.

Spring Hill; Mt. Wellington ; Eastern

cuneatus .........
JEEFiS i vecinnasin
globosus .........
carinatus .........
.| costata ......
.| compressa.........

LT

Marshes ; Tasmania
Mt. Wellington (Tasmania) ; Patrick's
Plains ; Raymond Terrace ; N.5.W.

Wollongong

1 bk}
Illawarra

Tlawarra, N.S.W. ; Spring Hill {Tas.)
Illawarra P
Illawarra 5

Spring Hill, Tasmania

1 W.B.OCJ]NS.W.
.| Spring Hill (Tas.)

Illawarra [Lochinvar, N. Railway.—

Illawarra, N.S.W.
Eastern Marshes (Tas.)
Mt. Wellington (Tas.)

| Glendon
..., Eastern Marshes (Tas.)

.| Enaglehawk Neck (Tas.)

Stokeaii ...........

i Mts. Dromedary and Wellington (Tas.)

i b ]

Booral, N.8.W.

Tllawarra ; Glendon ; N.8.W.; Mts. Dro-
medary and Wellington, Tasmania

.| Mt. ﬁ'mmadarj (Tas.)
.... IMlawarra ; Raymond Terrace (N.8.W.) ;

Eastern Marshes ; Mt. Wellington (Tas.)
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APPENDIX VIIL * A.'—confinued,

|
Genus. Species. i Locality.

! G ASTEROFODA.
|

Littorina.........| filosa...............| Booral, N.S'W.
Turritella ......| tricineta ......... 5 o
Platyschisma ... oeulus ............| Harpur's Hill, N.S.W.
£ . rotondstom ... =
I’lEumtumarium‘ Strzeleckiana ... Tllawarra and Glendon, N.S.W,
2 ...| caneellata.........| [llawarra T
% Bl nomieas. o vl - G 2
‘ HEeTEROPODA.
Bellerophon | micromphalus ...| Illawarra, N.S.W.
| PrEroropa.
Theea ............| lanceolata.........| 1llawarra, N.S.W.
Conularia ...... levigata ........ o and Raymond Terrace, N.S.W.
CEPHALOPODA.
Orthoceras ...... near. undulatum| Yass Plains, N.8.W.
CRUSTACEA.
Bairdia ........| affinis ............| Booral, N.S.W.
Cythere ........ sp.
Trilobites ......| emall impressions)
Prsces.
Icthyodorulites.] .......coceoveie. | Booral District, N.S.W.

APPENDIX IX.
Coan Measvre Praxts—* Carboniferous of Morris” : * Oolite of M‘Cox";
Professor M*‘Coy’s List, 1847—collected by W. B. Clarke ; see “ Annals
Natural History,” vol. xx.

Genns. | Author, | Species, l Author. i Liseality.
|
Yertebrarin .......... Boyle . .| Australis ..! M'Coy .. Mulubimba (Newcastle).
Cyclopteris .......... | Brongmn. .| angustifolia =~ .. | Guntawang,
(=Gangamopt. M'C. {
1 1860, ) ; |
Sphenopteris ........ Brongm...| alata ...... Brong. | Mulubimba,
(3. Hymenophyllites)... Schimp. .| (Grandini). Goepp. |
i L, 404, |
o ..| Brongm. .| lobifolian ..| Morr .. .. id.
i y = hastata ..| M'Coy .. iil.
- o " Germana .. =2 o id.
e feRE g plumosn . . o e id.
e | i tlexuosa . = Y il
Glozsopteris .......... Bt romse Browniana., Brongn...| Jerry's Plains and id.
A . s b Lt { o linearis. . .. M*Coy ..| Wollongong and ¥ Arowa.
Zeugophyllites........ o elongatus .. Morr, ...| Mulubimba.
Phyllotheca .......... < Australis .. Brongn... i,
i + runoss. ... M'Coy .. i,
T 2 o Hookeri .. = o i Arowa : Clarke's Hill.

—_—— = — —— ——

Note —Arowa is below Marine beds—~Clarke’s Hill in Wianamatta,
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APPENDIX X.

Praxts from Wiaxamarra Beps, collected by W. B. Clarke, and deseribed by

Professor M*Coy, 1847. (See * dnnals of Naf. Histl.,” vol. xx1.)
Genns, | Aunthor, | Bpecies. Anthor, Loeality.
- : N b shiis . =
Gleichenifes. ...........] ... . | odontopteroides..| Morr. . .| Clarke's Hill, near Cob-
= !’um]lhtcris (Morr.) | Dity.
= Cveadopteris (Schimp) |
= Pecopteris  (Carru- |
thers). i
Odontopteris .......... Brong. microphylla ....| M*Coy . Do, (mot figured. )
YOopteris .. ..c.enenn. Lindl VAL i i {")Amm {doubtiul.}
(! R!‘IJ.I:{q.FtE’nE of ]-ewt)
Phyllothesa | Brong. ..| Hookerl ........ | Cln.rke s Hill.
Pocoptarie; ., ., ol k| =eerr i tenuifolia. . ..... e id.
APPENDIX XI. “B.”

Carpoxirerovs Marink Fossirs, determined by Professor M‘Coy, 1847.

(* Annals Nat, Hist.” vol. xx.)
Genus, Species, Locality.
ZO0PIYTA.
Stenmopora . .. . ... .| Tasmaniensis . . .| Darlington.
o s Cikhaied (o TR O e e Wollongong ; Black Head ; Darlington.
" AT RERRRER] ) ) SR L Darlington.
Fenestella:, o oo amplii s v -.| Muree ; Bell's Clk. ; Loder's Ck.
" = P L | e e Muree.
G g Imbarmata . .. Eell’'s Ck. ; Darlington.
v ERbenes undulata ..., Dunviegan or Burragood.
. .| Tontiqua ... ..... e s| B pEas
AR Tplebala .. ...iieen. _.}hm"d’"‘
Glauconome . .. ... allied to pluma . .......| Burragood.
Clardochanms. . ... ternieolls .. ...o..unns id.
* strombodes ANBrAlE e Waramee,
Turhinolopsis ....| bil& . ....coueveneame. Eurragood,
Amplexus........| arundinacens .. ........ Curradulla Creek ; Hlawarra ; Shoalhaven.
CRIXOIDEA.
Tribraelhyocrinus .| Clavkei. . ..............| Darlington.
Actinocrinus, . .. .. R T Wagamee ; Wollamhoola
CRUSTACEA,
0 e Burragood.
Cythere ..........| I‘presssd ... oo e i,
Erachymetopees .| Stezefeekit ... .. ...... id.
Phillipsia ........|  gemmulifera ........ id.
MoLLusca,

.........

........
W srasmwmas
JF 000 arasaaas
JP 2 masmasua
P maswammaw
4 0 masmeams

Lh}

| % plabra

-:-:.'n:ul:l.nfnmuis {\i}
Bivndata. .

Sk st sl
crehristria {\[}
vespertilio
calcarata
oLy [ R L e
Darwinii (M) ..........
subradinta . ...noeenn.

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

Muree ; Black Hend,

Black Head ; Korinda ; Lewin's Brook.

Bur
il Trevally

Black Hmd. (Eagle- a.wk s Neek, Tas. )

Burragzood

Black Hmd. Korinda.

Loder's Ck. ; Barmha Black Head.

Muree ; Black Head ; Wollongong ; Darlington.

Maitland ; Irrawang,
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APPENDIX XI.  B."—confinred.

Genus, Bpecies. Locality.
|
MonLvsca—continteed.
Bpivifera ........| atbenuata. ..ol [ Burragooml,
i werawess| Tasmaniensis (M) ... | Lewin's Brooli.
B T | e e Lewin's Brook,
e dumdectmeostate ... .. | Wollongong ; Muree,
o mranboed LT T8 g £ BT P Barraba,
Gethiss. . steiatula ... ..ol | Lewin's Brook.
R e Ancstealis | i,
e L B e L L e e Burragond.
Productus . ....... antigquatns {11,:L'L|_'u]:|.l'.l1:~:}| Lewin's Brook.
2 ARt bl’:lﬁ.'}ll_\'ﬂii!':l'ltﬁ .......... | Loder's Ck. ; Korinda (Muree.)
i A e P S e e e | Lewin's Brook.
A e seahrienlas’. . .......... | Hall's gquarry, Hobart Town.
FeE o L R Loder's Creck.
Teptena. . .. .... | sp. (Harmdrensiz) ..., | Burragomd.
Ty VErCTE P e e T e e B e : il
LAMELLIBRANCITIATA. |
Pecten ..........| squamuliferas (M).. .. ..| Wollongong.
e P Lo T e S e I Burragzood.
| a0 T sreh-S-lineatits ..., | Harpur's Hill.
Awleula oo feasallata ool Burragood,
Ptarinea.......... macroptera (M) .. ......| Port Arthur (Tas. )
Eurydesma ......| cordata (M)............ Harpuar's Hill,
Inoceramus ...... F A e Glendon ; Wollongong.
Plenrorhyneus . .. .| Adwstrealiz .. ... . ... | Wollongong.
Allorisma . ....... | ctirvatom (M)... ... .. Darlington ; Wollongong ; Glendon.
Orthonota ... ... .. | compressa (M) ....... Harpur's Hill.
iF vreea | cOStAt T S e Wollongzongs,
Modiola .......... | CPASREARER . o xv o va e Harpur's Hill,
*chydomus (M). .| carimatus (M).......... Waollongony ; Port Avthur (Tas.)
] i elobomes s LR { Wollongong.,
e Ll R s s e T i
o e A TP TE B Black Head ; Wollongons,
= S T e T E e e e e Wollongmong.
o Sl s e S R e
FCardinin ... e il e il
Notomya (MY .. ..| scwriformes ..., id.
o e B e S id.
T Pullagtra. .. ... .. | strinte-costalo ....... Burragood,
pa T e S Lgreqarials. it Wollongong,
| GASTERGIMODA,
Euomphalus .| minimes .. ...coce.. Burragood,
Plenrotomaria ... .| subeancellata (M) ...... Lodler's Creeli.
= oo | Streeleckiona (M) .. .... Wollonzongs.
i vt Morrisiasia, .. oo . Black Head ; Muarce.
Platyschizma .. ..| rotundatom (M), .. ... . .| Harpur's Hill
i & St ErreTh] bR I A e R id.
i : PIEROIOD A
Y1 e e lanceolata (M) ... .. Black Head.
Conularia ........ Iwvigata (M) . .oooo0. L Harpur's Hill
e e A4 Ly e T8 S D Muree,
EH i fentistriote .. .c.c.oes i,
| CEPHALOPOTA,
Bellerophon .. . ... micromphalus (A) Muree,
i T R | interstrialis ... i Burragood,
Mautilus ........ 7M. suleatus . id.

N.B.—In the above list, *M" sirnifics new genern, and species formed by Professor
Morris ; the italicized fossils belong to Professor M*Coy. By comparison of lists “ A" and
“R” with *C” the progress of discovery since 1545 may be ascertained, (A ppendices 111,
X1, XVL)
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AFPPENDIX XII.

RecorpED as “Devoxiax Fossits” by Samuel Stutehbury, F.G.5., sometime
Geological Surveyor in New South Wales, 1851-53.

I : e Reference to
Genus, | Species, Locality. Ryt
|
IR L R D T i B oy | e e S S A 12 April, 1851,
VT A A e o BT A P R SRR B
ﬂtem:llmm ..................
T e S e e TR T e A
Actinocrinites .......... e
e s e e Ernmmh:mg or| 18 July, 1351,
Rhodoerinites .............. Flyer's Creek.
Cyathocrinites . ............. with * Pentangu-
lar Column. "
e e R e e Stokesll .oo....0
Shell (turbinated) .......... e o o [
ey d b e s e e S e |
L YA | e e e |
Stromatopora ... 1} iz || Nubrigan o Badul) 18 0ct., 1851,
BONTEAS 57 o mre e imlesieieioinie ot | R bt A | dura Creeks.
L e s o
MollEeE. e e T LA e ey e B
o | e e e e Cr L e near pyriformis ..
(= Heliolites) .......o.cveen interstincta ' Near Wellington ... .| 20 Jan., 1852,
LB T Th 0] S S TAIOSA |
Lepidodendron. ... .. ... ... iy
B T e A S e e i fragments .... ‘ | Nnrl:h gide of Horton| 1 .July, 1853,
] E R e St s el | ~ R., near Mogera
Bivalve Shell ..............] inknown ...... J Creck.
LT A Tt g S e e e P B] L
BIEeIE S L, L e e ... .| fragment Jow
(very dnuht.ful].
Asaphus l['i'] ................ 2] L ey
(}'mmmu.. B e
!ruh o EEa R
Bel PR T e plobatus ........
DESHORaEna . o e e B O
Euomphalus. . .....00. 0. ... B SRR
Iy Th T TR e o GAhG - ooonoons [
TR ) T [ | TR iy oot e BN e [
L T T S T i P o o Bp e
Posadomin Ty . v 2 e BENCR T e [
AR R e RET:Or o o |
Tl b b A PR e e =],
L P T 1) R T e e e e [ TR e |
el e e BRI | | pebmdlali e s e et BE
L T s e m i e s g e [l oo
L] i e A e e ],
O e A e e P ]
R B o R Ot i o e ﬂlhjl‘llll:t-llb R
oSS an oo b e Cr others ... .. ...,
Lo ] R e B e i
AN H b e e e R e S
O R I T s e EJL
Cyathoorinus ............0.. T I
Portions of Stems .......... VI e
Turbinolopsis ..........0000 B e
Fa\-nsites{'ﬂ............,.,._ B et
Glauronome .. ... ......2.- | hipinnata ......
Fenestella . e T o1 L o
Hetqmrn and others ........ Bl J
Cirmusiand another, ., .. ... Gl |t Mear Taoratooka,| 12 April, 1352,
Tan el Sl I o e ; Canomodine Creel,




New South Wales.

_

WG] RLIE)

s LAl aEmA EIEEEAIEE R L R AN

ANy
(“zng) “sv, IH Supdg

I & Ay
HIL [Ty

_.. daagy )

P
)81 0

mamn 1...n.-w..ﬂ-q._”

il

[ 4 v A ) =
sersrees Qeeescr gaprodaydoyunopo
eraee ﬁ .......... aosanmed
| : Trmmes e S AT
coreene oy [ gy ey
e A s e R R S s sl

e o | st e e e e R T

QIR

FICEC LB IC T

T

rE e

“uAg
_ CRMOMIng

WG

wng
L
B 5 1

et wvata i

| i _-H._.F-m

_._ L R |

co o gagifpAydoSnag

crree guadozigag

Temmenee griagdodag
qi

e guadossogn

S EanofiAyd |
ceeeeel yiuaBES

o wogpuapopida
........ CHGLLLLEH bty

Sl s R TIYOT

7 modpiapo prdaTy
SRR 1 i T TR R

sree s snadooegy
s Ay onaydg

a

sralooeg

frernar
|

L TR A

WG |*7 T uoapuspopula]
|=+=+ wfeyy |00 uordydoads
_ *ENIIL)

“ Iy

WISV
TIIX NXIANHJILY

._”._.F.-ﬁ.ﬁ_m— .................................... A—W
K WAL SIS [T MO (T [T WAMS [T MnTEIIEgIR A
“pue sddyn R | ey MRIPENY
d ||||||..—.u_. LIURL AL R SLEL LIS (LT 0088 S LERE DL R B LA D b JR 5 A i LR ] .n—“
il o L .H::.fh..H SR g | e e ISP U
.-.HMH —.rn_” e ..uﬂﬂ_”..nu.nu | R LA R L b il m-_..s._...ﬂ.._.
MON L.
widda1) | (e | LYRIPT
.am,_mgkan:.___.__.e._:m QUOZODID YPIAE JOOL FULDS P WP PIPPIGULS 4O Burfiynapun azm.@_‘.ﬁxn?w — AT
..,.,._“_E,._....u__._::d_?.s._.__.n__m_an.ﬂr_ma_:.::.::::...:_..__E ....... : Hr |
e~ 1T TS R A A P T T PR R L i ) O R | L [t 1o} LT, ] et LI L
g Jaof] Jnasaudar o) pagapisuog ([t e EEL G T =l BRG] INCERLCH LRI UL qupnbazung Jea
*il=
{awenypangp
PRI SR g as ey
...".._..#E.-._.Hﬂ. .,r._u_.nx.._.. n._.!._....-.- el AL LB LA e L ) S bt ..U_..h_:.._....._ b ¢ 1 |~ .Em..__._...u-ﬂ_”_”___ .—:._uﬁ._._-._ﬂu..._._
L < 1T U0 e LT 1 TR 5 T suaydayg o (700 gswag |00 00 ddaogy | sl eaepnbaznn
SROLI INOGUDT AHOTF PUD WP ORAT sadd ) nagn g — 111
_ )T CAsEa [ttt ttasRg |t ASUAUMEIUY Teau
OO OO0 " ° CQILIED |1t ol (et munnpou
.__E.__::.TE_H.I.HH
LR RN T | _ AL (L (FRRU B THRISEI] B
THOLIPINGT) JDT)0 1] DTS, | Y T T | "B LS _ 10Ny — iy
- uppanpg addy —1




Sedimentary Formations

128

(apepeny) spaod et vasdomse]g _

(LLICRREE] L sprRAR LRI B0 5 o L e e o e To:

{11 M_, BB 0 :L.w.___wwzm LE-EEE:&H LI LA D A2ATH 1PH {C APUIuOH A [0 BRI LIS EENLIP|OF) - aurlo ny
FEOTALA L, —F2M(0
CHEAD VR MFOM | Hauimoy e | :.Eﬂﬂ:ﬁzﬂ_.w_ s s .“_m.,v :::..___.H_"mﬁ._.,_._m
i A E e - == (zaroails [paaADs P demaaa .“. :
S (- Sraquappey 00 mngenanIeE T ww...:__.”__.:.,__ ........ wnydoiniy
IMORTL

...... . SRR Ty

SueaeLng [t o (yruosigaangg |3 anbsanyg] i LR
.u__“"u_”ﬁa:m L] mﬁsﬁuﬂ:@ﬂ ........ =g |1 R ] e .:...:..__M_.,ﬂ_am_.....u
Buopeduwg | mEpoysg | amyujaad by Ef i g [ wnn Ay
el sRUOELY (7007t dRAT B PTag .mE.HH__mE.H.,m...H sressscese gmanpp | ARESRAYRG [ttt T ERPOGIUGDS

WEODAP 2}  VOZONLIOY—$30]0)
| |
b g e e
P wuaty, u_. JAATY [ CAUSIIop W [ttt weuLTs |t ssngpen | LA (T AR AR
VALONOAS—I2Pd)  "VAOIOZINY =88] ‘VOZOLOU ] — U0

(HOUTROY M) PreErpLinJf SNI0ID |Feern g OOLLT] _ "Rouuoy ag |07 wwsvgd vpne _ ot aasAny _ e Gy uogAdeagds

LA PARRI0SS Y

L il |

7 LN _ "garady

Oy _

CITTGTS)

- ——— _—

S NEDOTIVI ] —uoistaicf
TINVIL
CALCETN ‘SAI0HdE ENIUFY SVILVIIE Yddd[] S MOKIN0M ¥(]

"ALX XIANUJAAY

S ————————————_ PSS S




— e — — . e e e — - - - - < o g

on | _.
il AR AN N0 | U SUESYMIAL T T SIepIa oL o el T ol L2y
- (G|
BTG TTTTT LN A RS T T T3] e udal | anbsaugeyg [ttt ssuauonpdons
LIRS TTUTY T R 1 BT T wsgatdmon |- LT B R T 33
Vo) porcoyfsimey wdany L (osprang) [ |

IS VT () wapaad sanamoydorys |t U R pkab ! 7 T T fastss wepgoaonbunb [fc ot e (oot puanday

L
! “Huopondy |0 usweg (v B[ [ALIES (PIEALIPYSIE oot me et e saanony

"VAOJOIHOVUE — 8§07  *VIAIOISATIOJ{—uoistaygy

Auvaniang o R CHAN |ttt TSIy -0t L | R SR R L1,

.ﬂ:#..?ﬁ..h__.._.m_ i ____....._U_.“_.r._. SR n.:.._.__.um._..rn_.m._._”. R [0 ] ettt | [ [ 2
STAATY e 1 st snuuogeed e L SRR LG 0 LT L T |
A E 4 I L ) L LU g7 b LULYILL R - (B - ol | O I Ml

gL unasogg
Juau Cjoan)  auogsamry)
{aBnLIoD 8 odje ) ssiL

..m._.n._.r._.._.d._._.._..-m— e L .u.u.“._.._n_..._ ..... : T IPU oKy (f e ii [[Friaies AT 1

SE[LUN LG R SUpiyLsuney o b T P NGONY. e i _ .............. T
..H—._."._.r._.._.f._._..-m_. I 1 LUV [ _H?u_ d.._u__.._m“::._.a ........ W6 |esesasa +5ia e B i
du,_”__...su.“_:_u_..n-ﬂhn.m— mie] ) |1 ] e TR ._w.p....-_”_...w.n“........ 4 POCLODEIOCIC 000D L
..u.__-.u.-.."..___;.E.-u..rH—. mel T e .H..—.;“—ﬁ ............ mwmn.—..—ﬁqf..—. ICCIICI #8 lecasasaamanann i

"AVCATLINGT | USQUBLIINJ (Ut WMELED |ttt g [tretceecsccgnygoand
BFEL XU T MOUIUON] N CCC T USIGIISWY ottt pepp [ttt waodejeing

New South TWales.

| .uJ..HH.ﬁ.E.-H._.H— ..E.n:-.m:ﬁ__.mmﬂ”—” ....1..1.1..1.-...:_..-“_.—. mm o w . Arw e e e
” _ .n.._”ﬂ.p.,u:E._ Lo ATV | e e A [ et e I RA Y
_ wagled | CHY AN S 11 0 1T IR e T LS ..
_ ALY WL HW0Y | CH ¥ EW | pequaseg] () o qagp v 0 ot wodynanuey
| _ | | TMEALPTEAL
TWOLBNT[[A A TR | " " MDIVOIeTY |t SAPIOIRIOSD lap AMasLg [ttt CEVTERY LY |
gy seoopnsgae wliny | |
) weagead savuanmnjdorg oo JOATM JRSa[aq |- snarmney | oo oo ot (2) suadies (-t ssnyplon |tcccccccc ot enodofupidg
- | =
. M PR EIOEEY | RULLTPLRS _ gy ALY L)
VIYIOATJ— 3

paruyuod-—ATY XTANHIY




Sedimentary Formations

130

VIVIROSOMIN [—uoyasy  "VOOIONALJ—s88] )
Haal) g yaoy [ = Fiar s e L LTS
EER Y duai Suopeey i | [EE R
EER N ST aafpiunun | 4 |esis m..._..ﬁ.;_ﬁ._:,_.._.w._ﬂ .....
HIIID VUL HOOY | NIWUOI A BIPIOLIV[0S
VIVIHONVHGOSON J—42p40)  “VOOJOATLSV L) —ss0))
............ wjnjeriey ooy aey ot wpoumd

] ..“,"._..“.___.__Eww maagrypdsieaty () vl Sy

"HIID TR M0 _. ERLUE LT

SRR Bt Y

llllll .-EH—*H’.- | LI

VLA IO

Ll B H.Hﬁ-h.ﬂ-.ﬁﬁ.'ﬂnﬁ leacamw s ﬁnﬂu-._”_.—c-..-ﬁr_—.um—

Bt [T _EE__.,.FEE."E:..G“__ i TS
wi 1 P4

[ e A.“H
Tt fgaesog [ttt epgegduongg

Arpraxog) pavsavydspnay () vd gy _
{apuerang) snorayog SNMI0OSD (e Huopfoeq ' sdqg op |00 vpegdury [* o0 sEngprogy [rocee s eeas UL
WAIVIHINVHHITTANY [— 810 VISATTO —norseary

HADLD RN -2 TR E LTy ] [ GYupiuny (2o ([ | R ptn g 0 o (S0
sMamis 0o Swepy CHD e Yooy Suojadneg g 1T sz |00 fgaamog |t e Japupdg
WU [RLLE TOEPTART |85 0t it s it g pgapapen) |+ =iriaiaiate R R e el Y

UNOEUNGT |*° 77 Sqiasmog [=:-c E_..E.._hx_.....u_-— LLET T B D Lo R 60,0 (E
TOOIUNEL [0 0 [T i SLIE[IRAT Lk Ty I R R LR T wliny

(i 3 3-1¢) ppayapnd vaodipmaynopy (oo Jaaly] ([ |°° WOLERUFT | ERnaienes sigao TR T s S

TAQIAMOR) Desatdetton S3IBUL ) [, ... oi.o. . : fs T O ety FrE N e R
~odong {{dqromog)  poroypdspnay wliny | i 2 EUAG ; i
R[OOI b 00 e .
.E_._F“_.H_.EMM | [ 3 Cmgduy o Aqaasmog e BB HTEN
‘Juopwiey CEsey
fili L Dafpi LIy R o b D oA PR i BEOly O anbsaunyey [Fisssast satataydng g
_ -
MM PYRERORRY _ BRI | LU satoadg SIOUINY “EL

ponurpod—ATN XIANAILY

N

PARUH0I—Y AOdOIHOVE —$$2))  VAAIODSATLION—woisiat

.




New South TWales.

Sepoargo 4y ‘e [0q0 1,38 Satadls aures o) Appus

(DPUTRIGE ) S LI SOOI

_

BAOOE O] PALIDIM BAITIEL

(3 agp) punps il GPIED .,_"_“__._..:___H.E_F_W
Sy

(WSO ) fry e g AUy
(Haaquaguey ) wegngaargen wngpLgdoiyess
AN I MOE ) ST ST U]
“{DPANELIN] ) SFa o] S0

) arapaadd saumaonpiloans

(SIDUI0 [ANE SPWELIEE ) SRAFINI oL STLRGAT

‘(18 ) sueadar S00DATY

FOVNO[LI JO SNSRI SHOUIK 77Tttt BIUnEIng |

Wiaaatog BLIETIOY [frr T qaad) Y HooY

M PMRIDOEEY

ALILOTIN]—3 0 *

sorerE e LIAANTY BONOH | U SAeqUIE C TRt S A TN et
SHADID AR MD0Y] [aummod] ML T « == gryedloguod’ |00
LIGAED) S000 |77 OPWRLTEEL G 7t ERERIR] |t SENIPTOED
“yooun LA NPoy | apuwmug Cccc eeuned ,, cau 0 HEWR]
BT LLTUTREH U 0 A T FEE 1 (i () nsayme |- 1wy
(LL81) | _
Fupnaof dea e PGt A
(WY S pue punpeasy (oo cufuorg U Hypequanmpg |0 RLLELLLLAR |
[+ Huopanly wpunpeaeg |* pumod) oI 0T TWOSIMNY _ i &l
R Tt 1 L [T 3o _ ropunaaeg (i) smarmatpof |*° " SPULLITY
SRR R T [10T) 1AL I Rl i TTULh) T (R apueLeg Tt 2"
R | [ L0 R LT | _
TrUapey A9A[LG ssey | QoA LG R R by B |
.......... ey |ccc yowfag oot cc smdmug _ oy
Tt NORID T {ROH | HIWIMOR Ny U0 LA _ LU DMIGLEE]
WABARD DRIOF |77 opumLIeg CcCt e rEaquaguEgy 00T R R

VAOVLEAU)—D])

|
-apuereg [tcccc ot wndud

saunp g

RERRREE - T AR
PR Wi
T EMATUDIE

et BTN
St ENHMg

ﬁSﬁr...H,.nD

EEow

B { FLEN i Ry |
i

s g
st ENATLATSN)

- anjefdlaaoanvyg
caresnnes  emu@([

| O CCER SRR - L) i |

VIVITHINYUAVALA -2y VAodoTY AT —553L)

= __.q___hx HEFH O

ATX

NIANAIAY

WACIVALS O —2P 0 "VHIVISAM)—5FE0]0
m-..-.._.”_”—.nﬂr._.__.n.-m mE BB R B N oEEEW Hnr.-—._.m..........:.._.-."-..nm.— .............-..W._......_-n-.nt.._.n—.u..ﬁ.nu.
| | .
_ _ _
LT i | RGN oy LY EIUDE)
_ ! A b e

SN SR RS SN R————




Sedimentary Formations

SIS NYINOAE(] S MoNINOY ag]

AN NIAXUALY

. “Laslmay] aaang ssey _ el || UE ) e s SISURIPIEE [* [0y ap ios b 5010
n._—_ﬂﬁu _w....wﬂm._u.u.ﬁﬁ.mm. SNPIUOTD [T D E—._ﬂ..ﬂﬂmﬁm.ﬁm i ___nﬁwn_.ﬂ.._hu._” ....... CETHY O m._u—._-___sn.__.. u.m T L h ._ﬁ. . _.. . .Hm%”m e Ec._uﬂ—na-“w
ﬂ.___f.ﬂ._.ﬂ.-ﬁ{..ﬂ- ﬂwﬂhﬂhﬂﬁd_ﬂ_ﬁw_ﬂnu.—ﬂ_.uﬂ ..n...........:p........—_..m_..s.ﬂdh._.ﬁ._.ﬁ“ ...... .H_.HH.H _“......._E_.ﬂ_.w.-_—. H—.ﬂ ..........._.-....m"qr ...................ﬂﬂ_._n__ﬂ“n
‘VIOdOTHOVH{[—S$D))  "VAAIODEATO—nowsiarey .
ﬁ.._ —GD@ E&ﬁmsﬁm?_rdh .......................... T ) ol B T T EAT wecaod i T SAIOND
m_m—:.n__m...- EEEM._EE_WH 4....w_..._=.—...ﬂ.=ﬂ. LR ) R TEOAQY [rrrrrreeesee huﬁ_” ........ E.“.h.__m
BUIHATT § Iemopy g
BRAPIUILLINGY © 558 % Jeau ‘Snopandy |- aupepg [0 ATTOD RO | ===l sn e el RO g L]
EPALISNA] [UPIOUAD |1 T e Koy avog |- T wpdaotpod (-cococo e | R C s
13 [ R S L e m._..Hdm.H.mr..-._.ﬂ _ ............ (13 | e ii
PUIIER[EY) & SH0S USAMeOyS [ " CIpion |77t Ousen (c e LU [ pis B e £k
Iyl SEuang, { Suop _
Ry D EUNSLY BSRK D RUINBLIEE [Tt qaQup |ttt L] Lo A R EIIE0AT
(s ap) o vaodosuri sy .ﬂnﬁﬂ#ﬂr TR I IR sipEnbanqns (- reeeoceeee TR e Emn A
; a ‘.n.ﬂ-—u.ErﬂﬂLf. ﬂ L-—:U.m.-ﬂ.ﬂ. mawama [ |l uu.ﬂ.-c.._..-.n.“ﬂ.ﬁw —_ ............. -.-Hj a1 i
_“ Hy .“_.._u .m_.m._._h-:.mw.m,u._ﬂ_zk T e [ R L SR e e S R LAY M EEER i _. = m..u______.u..c_”_.u._”..._.d R R R IPIOE aaaa ﬁﬂi_ﬂ.ﬁhﬂm
& LS P ”— R SLAR| DAL m ............ Ao s ..H._..m..u..-__.-.m_.:_".—
e ".._...pd—_E...dP | Bl R | .r...ﬁ:__._n_ﬁu. Rt pni e f o] | B [EEELCE DLl EDYTUA0)
1.._u.._.._..-_“_¥.-._..,-.w E MFHE—HFEL.F _ ...... AT [ o] [ Bt bt m..n..r.‘_._._m_.wm _ ............ MOy bt »u..-.”_z.n-_nm..:u_..__
........ gondads peapaeg e W L
ALY SSUL L aaSpIaunaIngy o CIpion |t sapioyguelar o H L]
Ay sadod upnpeaaeg (00 0Tt dSUAIONINe Tttt i L
“Tuopand) LESER AWl ) wwmopy | ey [ LIR30 _ .......... L ot LU
WML L anmepeey [t M Tt BAM[MIDLILIRN |5 e ey * Ao
(I % ) 8oLy BRMREy [ e s e e w:_:..a: i} _ SR 1 1 ] T SRt WINBOWXRY [~ ‘H ¥ .w_ =% _F__.:H___.__.,n__.“E,.__.:E_..ﬂ
A sadoy ! R g e HIDWIDY @t renene o o vagsesdingdg
VSODAY—9pd()  VOZORILOY—#§0]0 VIVHALNITIO—HOISIANT
("0, 10) s11qo0 vuandary [*o=eseeereee REUK J0 POOYINDAQSE |« ° " o1 o LA LR CL o I s | snyuioayasy
VATONOAS—J2P4()  "VAOJOZIHY-—$50])  VOZOLOUJ—uoistayg
LR LRV L RS _ “neant] __ SAOTINY _ .wﬁ__...__.:_x SAGTINyT ENLA




e ————— T P SEea . amERCT T - i mar E——

L .EEH.E.E.# s i _ ........ B {1 Lt T e 11 [ 10 |
L TADAN ARy S ad | Famd il g LS A, i
(uneg) o wddayy poe s saagone (oo RGN L T Sasiluay L ot : . . id weaann i
o ST it s m@poe | Ao |0 umpnadoqnaray
“ i i R e R el |- efmompag
| & DR T | ........_..__..n_..u.____...__m“ TTETEEERY UG |ttt MAMIPIeO Loy
{ Suopuamey |t ccooeqgg |t eanydippe e R e evpplonaeg
_ VINFITHISVAQITIIRY T—88PL)  “YOBATIOW—uomraidg
n.._.._u_—..muum.—__.u_mh...._.:_“._..m_.—..np...___w .........................H.Hﬁ..—u.m.._.."_.ﬂ...r SrommERTeARQAR Qe mre ETIPII (R r L. LA
BRR L ! u,.-.._.u._.._."n_::..hh_.._.w_r. SR © 1 (] BRI 11 17, 14 T T 1] b [ CEE IR 1 R I e L]
(M 2a) |
.- _m_ n_.uﬂ.H.-._.__.._._.H ._.w_.-.m (1 B B LE] |Ataretak U.MH .h-...r-. ........ w._ﬁ_"_n—am.ﬂhqr _ ........ v n ai 58w me B EE (1]
H i | Rt .u_..Hﬂ_...ﬂ ﬂr-H ...... I.._”-._.n.ﬂ—un_-u._-._..l._. pli s [ N [F e S T T ai
Py ..m._.nn_v—u.'ﬂE.._..H- _.u.. ..u.— n—-.l.—. .....w—.—.ﬂ.wn'_._.ﬁ—._..u—.._.-._.n- m ...... 44 i W oEE A Ea s EE BN i
= {euoSung) _
W N[ RSUI0) - 0100 Gpogy . wEesg |
- 0B UMY, SIaNIRAY IR L ATQUINET CATE [ttt A [ttt smjotmfErp [ttt tmog |troaetee e rapnands
bk wa o .M.—.UA..— .........r...—_.._.u.m..ﬁ".u_.-.;_” _.....-.q.q- in mrEaEmEsaE L)
1..........-.__.7 | .u.._.._._“_”-u..-._._..._.m.ﬂ o E.m...._.ﬁﬂ-_wm.u_u ........... L R L
,.nw Suopeiey § dosduayy | R ELIMBSNaL _ AT g g e el
m A.._....:_.n.",.._ OSNEREAE BT [no s s e s e et o LAY | RRCRERT [ )2 [l L) TR i 11 1 CCRACR S L gz als e .
o5 A eAnaogy _
ADMOFT DRI D ASINUINA K3 1 Y i
o | LAy {0 S e Aannun gy { ooy | |
= qvan e N Camquowy kN | .
vﬂVy (Cmog) sugorendiap s f-ccccmeearecee s gRgoc M0qE WOINY, [ §ect et wopoanagd (ot Ay ap g |t wpuosfiyg
= (Cuan g o) BRG] A TRIALdE [rcrccacirsasai e : 4 SRR ) NIDCCICEIIRE = (0T I R RS o ] RSt - Ty AT TN |
Auopwraer vt M A |0 vpesoombagng |t M B
. __._...__:...__..H. ST LD mﬂ—mnuﬂﬁﬂ_w— S PIOEEIEY {0l s s e QDALY S5 L .H.E_HE....; o ] | ] [ R DIBEE T T 1 ERiE DTy A | R AL ki
7 (ds) o sonog |« o si s R R L e I e S P B e ) o e (G) wmangdon
...—.H....m.u...— -..ﬁ——.-.ﬁ ...........“_._”E.u'm semama dn—.._._u..ﬁ_.-u.“ ..... B e AR R T AT TR T | ]
...n..ﬂﬁmu.a._._..ﬂ....- T ....__.G.T,_. ...... WEBIIA | et rn.__“.f....— ............ _w__.___,.u.__u.
fsasdaay 15 pranod |00 0 EEnoaod |C0 0 C[EA AP CUDSLT | ottt Tt s

Panuiuo) — YAOIOTHOVUL —$58]) "VIAIOOSATOJ]—uoIsiascy

1M [ RI0E8Y Ao O “zar0ailg 0TIy *EMUSE)

"pontnod—AN NIANHILY




Sedimentary Formalions

134

VIR, i e = |
|}
- Wi 0 SEdEaEmLEn s Wi e vawa I wwawnsrae (1
ad L] CRCICRCR BRI frscasmanann id ch s s [ . id
i £ ot e ...................”_m R e i
wi ak o -Hﬂ“..w-._..-._.ﬂﬂ isdma smnn mn EE-.—.—H - H: e ..-.n
DA INAATY T ADATH BEEL | CC Ot umgeprupagus | ket | S B SRR
rn._ " ! .H—EH...FH—.#-F wan [T T anxy | DGR T o AT SIEAMLA)
E[UIMTLITY M A MEPOOAY | *7 77Tt WURE AL (CCUCTCTC s2Ineiue
VLVILOXVHAYULA ], —2pf) YAOdOTVHII)—FS0])
'y Tar i -_...um ...... W_FH_.EH_-.-..HH .............. -.—.H.n._.H mrstmEaEdEa .-wm_..md.ﬂ.z
(1Y €4 [sascmmss ﬂ—ﬂ.—ﬂ.ﬁ_ﬁ.ﬂﬁ .......... -M—. H.ﬁ—“ ERCRC IR d_—”—ﬂ-.—..-..-.u_:
'y U—.ﬂ.u. ........ _._-.—”_._?.—EH .......... -.CEM.H -....-..---....._.....n...u.nuwm.z
[T ._”—u—..u-c 53 EE uE _H—-.‘r.u.._—...-—.ﬁn.—.ﬁ-—..' | (R B8 | rermrmorE e o=
i mamama ....-—...me 23 minEmams .r_.n—.d_.ﬂn.-.ﬁ—m .“ .......... u bk
(11 - .._Ew-.:._ —.ﬂ " -.._“:..:..-—HM—._.-._.“ .......... (13 mmma (1]
i =t ....._...._..-..H._.ﬂ—” ) C ..n-..n.-n_.._—....-:.aﬂ. .......... —._._F—-m ........ A—._.-n-.-..uﬁ-h_\ﬂ.
ds e L " .........._._n._.._.u.-.ﬁ.mm. ............ 48 Jrr 2t menmn ie
if LLESSS) ERERIEREIERERT: |1 (] 0o L0 b 11 - © enpmgidmong
L i LLE | RRet e RIUOIQNE ="t aunLag] Y TLIEIOGLD] o]
Wi id R E.ﬂ.-._.-.n.l& =a Wl e faeiaiea Al i
o i i limmrmar= s u_.m.._.l.n—....ﬂ. Ll 1) ' reea i
: R g | Eads R e DO B i fO e muenauaay |t A B ogMyp 0 TN
i) | sy el S | AL Rl e L
L.ﬂ._.—ﬁ—...__..__hhﬂm. [jektele -M.— mﬁ.—. LR -....n-..—.n-.mmm.n-._.-m_-.-. jasasnaaman 48 frre s eaeas ui
Cog ) srseamsi g taudg Swwan [mocccescccoeer gy sswy DSuopearey |tcc0 gpon U0 winnbgue ooy oo mngpeuag
FAOIOHTLEVEy =801
WM PRVIOSSY “Ayepo _ IOy _ sagaad 3 oY SNUE)
‘ponuppiod—AX XIANIIIV
_— L ey St s kel an a L —




[Ty’ T |
o (701g) (-suL) surer] Yooy pue _ _
‘Lmmpamos] N puw uopsnr@asy N [ | |
[ospe 3 sandaey {af8prgg uoiapfing _ |
I ._.n_;“-h-.._._m_n..n._.x._ z —u__u_u.gh.-._...m— ..._._-H-."_._”Lf ._#_.“.v CECE O T g | _...:.......-......._H.H_-._.ﬂ ........... ey m...........mm_ﬂ_m.__n._..-“_.h
e P BT ERETITECRETAG 1 0T g R R b POOSeLIOg |ttt $0 ferrmene e (0] RO i | Ll
_ pnaey] ¢ afuey ANIoPoAPA] fadangy (ttccttt CPpIoR |ttt UWMEmonad oottt plen Ut wrodoSuridg
VLVIAAY ] —-u01)osg
pooSerImngy 7o it e 0T () IR 11 ) ) (T T e Ko, Jg 10t SNuOEpDopRD
WEOTAHA ] —L10)
T feipEel A “ Ty Ly = Bt T AR H.._._...._"_._.._ |ipistelatets CTPEEL R 1Y LIECRL L] .m_:a-.z.ﬁ___u.._w.__..u
gm- ..—u._-n_-.uy-.-._..?._”-.._.ﬂ i e e T, L _......... ....... E#H-Au.ﬁ?—_uu...r an fEwmaraE Wi
0 ‘poofuimg ¥ ojog opoy |t L P 10 (1 ) S .S il o
e o[y o0 S Spadap |ttt A |t wuekiodaan |ttt L L&
b _ [ P |
W : = wolep-opey b Suopepss e E o S [ttt rdyg (pue anbsaugey 000 srpuaadeg
(A0, 1) 2 aaaatg SOTDOPET (L I0) BOPRn) _ [
s (LS ) ppaatyary SAPUPIBIED (Z08) N0 SJA9qaug 0S[E fe[od e[o [Tttt UEUO (0t t(i) smadwwppundu | tCCtCC U MO e enxapdy
o T [T o | i CSE T T ] [y P || SRR 5
= 1A [ o
= nosizeg  (ueSaaung=)  poofwrmg (000 L I TR o Tl Ty B SRR & £ P [ oy wnppiydoydory
S L Lo T | -1 G R UEIRANLL |77 v Tprog |t wngAydoyiesd
| pafpquinyangg | g % qauwod |t sumogyEseg |ttt oy _. Ly =
| = mod] oy Sutunepg oymsaedey et g Pt pJg[naLy |ft e pART U ORISR0
| = S0 MOSTOUL, "S¥PAMIE PAEN | =27 =0 w02 jon oje) | Awy sagap | i | e E I - osmoyy, |t H ® | 0 (@) ungAydoxy
N WE0OA —uoiprag  CFINVHIRVOZ—fapi() “1dATOJ—8$81)
| SN [ A st s B R S SAYILE]E)
..m.._.n_..-..._.m._ |BEa s A ...._.:.ﬁ_.m.-._.r- sa B bmm el ...............ﬂ._.n-.un.-m_
| wIayg) s s mnuenmiagygey | csreresera s jrene uoapuapepidag
INVIL]
1A PATTLanGE Y " “Lqnea0 A0y wataady _ IOy ETILIDE)
_ | |
FAI0EL N SAOHTAINOEEV)) 8 HININOM (]
widn TAX XIANHIIY




Sediinentary Formations

136

-t ki) {sdijiug) topoaapd n

— o —a

CINud) vrpered sa3300a0
( pawg) mpueegdeas S0

N0 SR I SN POL]

S RO

Ay

L) vopo.n apd wpuomiy g

(UASIA) FPFRAARE ST

(9I) Bt wMsauag |

(o) ol aagrands

A(PTRE) WG o BITE A 208

UL PAIRI0EEY

([eoa jo
-.m. Hﬂmmﬁgﬁﬂ.ﬁ.—.—.ﬂnﬂﬂrm -ﬂﬂ.ﬂﬁ— mame ok onE ;u-.H—--.. wxh-ﬂ_ﬂﬂﬂ“._.—.ﬂ.._&rv&’—:nﬂﬁ.—. o EEmE EE N -_—_.-.-.,__Hﬁ. mama -.......d..HQ.-—Lﬂﬁa.nH
H.—ﬁ_ﬁ_.ﬂ.EH—u.m—. a—ﬂ_ﬂ.\— H_.H.nru PR ..MH. ﬂ'nH k A Ed ma EEEE .ﬂuﬁﬂ_—” ----------- .n—-..q.H a ........vaﬂ.ﬂ.uﬁ—nﬁn-.H
____...n.._u_m._ HR], ,mu:mnu__n LIy SN[
LIH _E#uz___u?, N H Aunds ospe]
Rt &Eﬁ_z DIML-3X _ "HO Auomg
PUOPUAD - CND SJApT L HD S (19H
L agadaogy ___.E ELT NGRS .__._.uu..._, pue ‘ggangy [fc ottt ] b7y ] MRS BT W | = o e 3 A EE_EEEEQ
opUaLn ‘poodwang [0 3t i (i) st | [t
............................ .m!u._u.ﬂ.ﬂ.....ﬂ.m_” ,......,-_.U-Hr.n EamaEa e EEoEE .__m_.-_hﬂ—.m semeaamaan Wi rEaraEaw ii
[('s2L) uoy _
STutfaay AN S Minaoposygal I
T uopus|s. fesangg  LsuMelg S opayEg [ttt U] | R T [ i e
WonTw mlm Ear mimawE WmEe e e E | TR o LI _ ........ EEA.:__.A_"..._..._._ .......... Qe . id
HOOIE] UOPUB[EY Cpeppe Ctimiiay uagn b [Ty F A A anbugdomd f*occrse e L& Lo
[aspuaE ] (susanty) _
ot ﬁ.._.E O e T | AV N
Os[E 1 OGRpEEE Y SupNney o |
SRULAY | VORI, UD[E) DDAy :E..;.w:u_ ........... D |0 rensso) = eaqapd BT [ B | [ T L |
.......................... _.ﬂ_.m.mm— a..:_.u .__u_. | ..J-m..__f.- PmrErEma e -._._.-n._..ﬂ—n_. sram o EaE .u.._“ E.— Eoa s ..._“_..“.D.ﬁ__..ﬂ.-_..n_.u_._._ﬂ_n.—
.ﬂtuﬂ..nb_...ﬂ..rﬂ:.._._ _. .......... .r.w._—a.. .......... _“u.w b_.m.-:.ﬂ.._.-_. ........ .._..._“-....-..-v .-.:.nﬁn_n-..-ﬂn.m:__mf—
VLVIKOLSOTIX)—f3pht()  "VOZORUE—+#$D])
_ .___”._”.n;__u .__m_._.___..“- _F._.n—_.m m_.:ﬁmm—._...ﬁ - ........ :._.__” ﬂﬁ— i D LR 5 ._.QH._#_U _ .......... _.n._.“: " a vy Lﬂﬂhdmn_dﬁn
VIAIOHILEY —d i)
.......... VLGN - S3Iny ".Fﬂmﬁﬁ | IR 1 | Rl ¢ L1 T | T * SN0
.:..H_._Eﬁ LS FLrn P I B A0, | ENULEOAYIRIGLLL,
SIEBI AL TS5 - S [aannyg
.H..E JUNE] usamisd] puw | poofenng (vt T el BIAM] X021 [Tttt 1 S ENULARL
N N 1171 snpaepijod (== = T snuLsouRay |
i |emrmrmae ik |easssassmn A__...- g#ﬂmﬂ-ﬂh L dk
& CLCIRITY 14 b becd] EECE TR e (i) sTnuay B0 R ELTT R ER TN |
“poosrngg e MM LA e NIELE | " ERULIDO e Uiy
ém:EmEU|a&....5 ﬂdﬁmﬁnoﬂ:uﬁl E,EU
YN[ L1500 | ALY “sataails A0 N "R

PARUTIUOI— ")

TAX XIONHALY




T e

[an’ | |
= _ (ULIRIE) SHpn I s POLE ©0 77"t O[] O[0]) poodermng S ueyong |0t aaadT | S [T T | et e e ol | i s v i
._.._n._n__
7 (0 e ey AT TR e S b T 1] 4 sernes gunpdnsan |fcoc o mewpeqg tccc Uttt SN0
Hodungg poe widey] U200 D000 ofog [Tttt T SRR RS M L LU0 B R Rt ¥ 11 I (B Bttt 2 e [T B L
(A=
s fandurdn ] EoSungg puoe wnavif
M O[O0 00 POOSLING (SIDATH =
([T g LT O TRV ) Y s T R R TR R it | [LF P | BRI 5 1 SRR R o7 ) R, 1 L (v [y L]
S CINANOHION LY —Aj i f
| [‘puvpsuaand ‘woowry]  Sofung ]
. ) VAR fO[00 O[07) SR fpooSRLimg ottt 3¢ A R - ) 117 (R O e | L L
n..,..._-_w Jian auogsauny] | _
— aqI Mo up C‘yumiapu)  f S0Sungg | BRI {11 i 7 B e ) 1 L1y
L= WRATY AIPAME) D[R] G O[O0 o100 | L LU _ e S T ¥
o {punEuaandy _ |
fe oany  uaMmog) pooSelmg] f uoyuvg | (e8] aagi vt LT, [T (e (i S St | oD s
I XACRAE * QU0 SUoSuoqpory [ttt e L ok k0 ] R SRS ) B C e
w2 npgaliogg o3 aaangy - uog
) : ST  SuoeE” {0nua], pueniey
- [Fgnog Sucduo[oas SEpURIey YD SaapoT [Tt Tt Mg T T AT T e s S e i 3
] () srpigeosepd iy JoQLILS (oo B 7 LT T A 11 | il | 1) [1F] 10 R Ll | CHE o
! [SIDAN ST AL PO BILIEM ¢ ARTENES[ILL [ 4 St P R I R S S L E
) | SADALY SULRIITLAL | _
. ek ._._-_.q- ._._._.._.._H_.J_H n ...vn -Emm—ﬂ_.n.-._.-.._.l_m- _..._.-._..“-‘.n.--._.m.“H CRCRCI RO T RO E RO mamaEn .Wn.-.ﬁ._.npn_.n-._._.— BN s N T 0 _ ds
| y PUEEIaN Y DAL O]
: _
1...u Eooag suma e sandavy ooy | _ |
O[07) { POGERLING T UTCI[TA, NS5 Sueyang | vttt oMo ottt LRI 1)1 ) Rt o [l i
i I ..H.—.n-ﬁ_w.nﬁ.u..-wﬁ.— ......-..QH':EH-“H CICRCR R I m-.._..ﬂ.ﬁuu.._.:..— “-... ....... i __.......-.- i
earaads a0 Qe _. e s OOy O[O0 PUE WREI[UAY VE[E [T T upde]y BT B B RN TG _ AEod NSl _ el £
| LR A
* SUrEPNOTY weyang 1o Hs | e yaagy SODCDICO STy (s [ B O EIERES S L e i
+1._nu_”-._.nu-=.-ﬁHEJhuﬁ.n.-.-.ﬁ.w.—.mu:ﬂhtd_._”ﬂﬂ.:m-—rm........ ..u.—h-“....-..—.u. .....-.........-..“_...nq.-_.n...- ................ ...r._.-um marEm e m"_.-___..n-.._.-_x.u_H-.H
"WATLOAAoH [—fpruny  VOOJOIHIVHE ~—S8D)
i _ : :
LM PRIy _ AJIEROT] IO ‘garaly IO BT E)

"PPRULIN DI == .._\u 33

TAX XIAONHJLY




Sedimentary Forinalions

138

SULARY ¢ B U | pooferang

._—-.-Em semam -.—._.._.-m.m—._..—u-k_-.ﬂ R T R 1 | ERe £i
.._ﬁa“.m.ﬂ.umﬂ..mﬁ-.—.ﬁ.ﬁw.ﬂﬁ—.—ﬂt# ------ U.Hﬁn. ..-.............-......-m.m.:.u.ﬂ—.u amema ravas KK “a memE e ad
g
sy fordwin]  cesunpy !imy N .
aPsERMaN  0a) SAJII R 03 puupiusg A U uqaaRns | £ £
SRS ey _
Loy waaspEquog | pnons S duofuo(iom Frefce I 0T TSMMISODLISDMANEY [Tttt o o
1.“-_-..:.3_@1 R 0 AR, ...“ Hlu_ﬂ.-...ﬂﬂ._ﬂ-m_” “a ] ] [ FETLLTH T P ICCRCERERRE in i
LT A,
Ll sandaepy Ay N SSupng agno
XX aadnjg puwpepy  peap] {oug = |
CuRLeg D yaar) sSJapo L uopuain |- oo R R LR LLLLL T g ] R kX o
[ Aampatoa] |
P WoRSWIa AL S SR uopuam
L DERIIREY 03 PUT ANAUILDO]  andn
Ay N WAL uern b pondwang
LS S L) LD AUy _HWE_:
HPEFT) OXLIEATUIL]Y 3 (W00 Ioao) S gy
A yadiorg  uojxunag G oadangg |
CITH Eandivy (o Auoig t Suopegs SRR T e izl R 2 £
[& Fojanima " JAn ) RipRatEg 0] |ttt _-o?_wwﬁ:m SUK[uAddl,  [RI00g] ATO P s L TREETR T o A el sie i ba R A3
O[O O L SN |
CoSiong puM TMUEM  CMIaq C uRgong SRR s 2 R e s Somns LTk RtLLT] [ MO aapdg
.#-—.ﬂhﬂ.—.——ﬂ”— u H—g.m..w.—..-._..-mm aEmaE e .H—m..ﬁm m. Wiwinisa 5w Hﬂ.ﬁ.m-..nﬁﬁ-—..z—.ﬁ ........ .ﬁ._u-h-u”—_n .......... m—-—._.ﬂ-_.ﬂdﬂq
.H.Enmnu,ﬁmml@wzﬁﬁ
-n-ﬂ.._n..”—ﬂ ........ U—“ ﬂn .............. ﬁun-..._.-.-.m .......... LT IR ) BE
*Karungs
DL S poodnnmngg § Sedungg pu .E:E.....—
_..uu._._au..._ 0D JAA0—JaAly] A8 ) oAy Ittt g uopoanapd |- asng |00 mppeuoowiyy
HATTTANOINIHY —Ajireny
TILA PAEIEEY ﬁ Ayrpeang 4 IO _ watnals " MOIny _ BT

panuguod— 3, 'TAX XIANTIAY

s

s o s



139

New South Wales.

e —— e ——— e

SRR

() spnuadeg s

(i R R H TR TR

I ) sn i oo g

(-mog) onapeadsia g

| QL S AT |
g ¥ oamaumig@os] oo sn
S upunaoy] | sandiegg D peagy 3
K m...__._.:m [Byanoy] pue ._E.._.:HA _....__m L

! aStuwy apuaopoALo] ¢ _..__d...c...hm DI |
PRI ‘ItH f:.?ﬁﬂ
_ m.ﬂn?.#.::._b:n

bEd EE B E e

id

[ THRIIITAL W2[E) & OO0y OO0
LTS Tl o R O b T T[T
g pue sagsaegy waagsesl () uaau
eoys) [NH w[moN G (onip) oado)
C(moa Jaan) usbury A L SuopeEEe
fwpupoa] S ([Uoa 1aa0) gaany o sy
[ aasy “SMar
|Tuaondy ‘4 uasog] CAvg  Step
iHqumaapuy _"”u__u::a.._u_mu USTLIEE dv]a)
::.__._# AL A AmgsEa L, ...:EE_.,—_.
” g A W TR RETT ) [ o[ O - : pood
SRR Y ELAT[AE] 1S © NO)NURIg] | aaangy

IR

OQO0) B[V L YOI 8 UL
WHNJORNOD § BT DUIDS

‘mpaguugyy  pui SUoSHofio A :._U,.__Hﬂ.__ﬁh
_.Ea N
L B ..._m-ﬁ__ Lkl s HR LR |
‘N un_n:_..:.h.v D SnoSuo|o g Ao e
tuafuryy g foadod DS IM(al 18
LumXuRI D AUy N0 A0S
C{[eo IoA0) NS S|[assny G SSUny

poong |

|
_
I
‘_ |
rxven e apger fnos e Y ) ASEY
| e e m _._._.ﬁ__m_._.:. _....n.n.__:._x:_"...,uuﬁm
ERETIE 11 B _ Cr (payguap i) esoulas
frrmeanas U E | o s * - wpedmasnn
|||||||| l..F_“-—._“—"l_m_||||.|.|LFL.L.5#FWH}E
..... sesseapogEp tecs ot s gnetadnsxa
SErhn iy | B e DTS,
R feress TR snguansig
...... .....u.::._“ Remwsane grm [ ILSUIELTY
........ e B R

SRty ...r....n-m .

LI PUN A0S [
[RIe Pt g

* PRRUINOI—F QLA AT LI — s, T

* ofraasdsan

RnalAR=
* EMTOALIDD

mrme e H—.ﬁ-ﬂ.‘.ﬂ-lh
UOSPIAT(]

e Pmtn TR TR A LR

s

mowE I KRR

sisasaEaE 1]

T =

ar

s dEe mE e i

PRI AL,
e u:ﬁ..hﬁ.

BEdma A s

e ,_w.:...n.m:.__ﬁwT

LA PAUIDOEEY

R e

——

FOUINY

galaads

SNy

“_
4 ma AR r=sas i
CRCTCRCIRCIC RN R R i
CRCAEY CCICR R i
PRI R L1 ] 4
srererier aadg
HTLAE)

‘PERUIUOI—, ")

TAX XIANHdAY




Sedimentary Formalions

140

PR ...aﬂ-.n_om ..._..-__.-...Emﬂ—..—..ﬂuﬂ—..qh.g .......... i CICR R R i
(8 LR L1 S EEEamaEeana Hnr.—ﬁn_ﬁ £y " oEEEE £
L (ato3g) wpgson () vjouoyiaQ] ‘Buofluoon s G [t WBELIORY "ottt Sury |- " "snioydosnalg
.%HM.“H-HHH-ﬂ:GLﬂf ---------- dE R -.....-..“—H_EH i Jesasasasasas 13
;Eﬂuﬁn-—.ﬁg _ —...-H.W-.H .._.-”.-HE ...d..ui...—.- HaEEEa ek Eﬂﬂﬂnﬁ-—.ﬂ L T R Wi
AU R IR | pppuuoy L% B EERREE TR T
..ﬁ_ﬂm— ...._..__..__...__.m.____ ._..—_.ﬁ (T Pt [ e .u.H ﬂn_” ........ LR KN .w._u_“..ﬁ i i
PEIH Aovlg pud | (B wuE( |t sy “ a
il facasaan 4= u._,....-u_u.ﬁ. n._...H_;w.._..:m dd ad
._H.ﬁ..._suﬁ_””- ..___.._._......._,_B.mq.._ df. lasaamaaas .m-..mnH A R LI R uﬂ.ﬂ._....._.ﬂﬂ ad di
-.u.-.nﬁ-.m-sn_ﬁviﬁ.ﬁr .......... ik maw - was uﬂ.nr—.gﬂ- ........ q4 i
;H—E._.-_-.@- .HE u l.ﬂu_.“_.?.ﬂns__.ﬁ-h#ﬂ .......... -._U._Hﬁ -------------- FJ_“ ........ L e
..WHEQ__.__H&“ .aH ..Lﬁ.__.——m-.ﬂnuﬂq .—.H_._.”—.'Hm. E—.-.w”—.m mEﬁ.._—._..B:.—. .......... ik e w e ..-..-..........W.mu_.nﬂ— - £ L
SEL) [ITH Suuds I
Caeaumpo ! Fuolnofogy ! oquoegy [t A T i R snso o : MIOTY [T EMUIOpSUDe
"FISE0] I3]0 PUE
(D, I0) L ¢ BT OmaL] |00 Ay MIIopofpa] ‘Fuofuofoy [ttt (2T B spipxa oo sguly |00ttt wnupae)
i 4 Jr s aEsaraEa 48 s EE s EEEa dmg-ﬂnlﬂﬁ-m |||||||||| (L} R ) L
.n—.“.m-.._“-._”._n-u_n ﬂu. H-Na.—#.—.—ﬁ .......... m -.-.'ﬁH .......... ..hn-mwum.m—.m_..—.nu-.n .......... L] CRCRCIE TR LI
POOEREIE |25 TLIE | BS00-0TIE | e o Lot Gy wpuowpay
..-.-w.u.:h.. ._.um.—.r“-.._”au—-._..—.r.-ﬂ-—...—. .................. ﬁ.ﬂ:ﬂ#— E:Eﬁ-..wﬂ._ﬂﬁ-fﬂ— .......... [ S R T B T ..G_HE.EMH_HW HE e s .ﬂ.__““v iR
.u.ﬂu_ ....-.:.d_._.ﬂm .......... un n_._n.— Waawannas Wﬂ_u_.mﬁ..u..ﬁ_..__.hm_ amaemn 44 e d_._.nu..u.._".:.__._”.._...r_#...u
Auofuo oy eaun |ttt Ly o et BRI -1 111 1 17 1 T AR st 1 [ TORIIRD
ey epretLE (SO0 gy -T0EIa ], Jage)
-“..—._-ﬂ._ﬂ”.— wzun-uu.-—.u*umwh.-..:t.ﬁk. -.“— E B B e E R W EE -........-......m.!u._ur._.ﬂ-.ﬁ..—.u—.-rm .......... Hﬂpﬂn ............ _u.n._.-.m.m..#_ﬂ..—r ........ " £ T R R ia
O[S
S uopBuipe ¢ SuoSuogjo gy w@Equns g SIROTE [t e A RANT | i i
O :.F.m...._.._..-_ n._.-..f-_ .......... i Jeassssnsrsiss _._ﬁ.n-u_.mﬂ .......... B ik
.-.—.Hmn.—.un-u_ﬂﬁ-ﬂ bu-nﬂu.-.wﬂ .n..u-?..-u._-f. Jﬂ—ﬂ. .......... i |sassssssa _._..u—”wrﬁ.nm—._.—ﬂm £ . leia'k'B b 8 (13
.uﬁﬁ?ﬂup—bn—.ﬁvnﬂ.ﬁp uhﬁmﬂ_—.ﬂu _g_- .......... .H Wn .......... s r._._.ﬁ—ﬂ-—.ﬂtu._”H.ﬂ . e rers £
oy 03 saangy
¢ pOOSRLING § UAMILy 3¢ ¢ SuoSuoqog (0t L [ R i o BEpan [Frrea e 0 B T | B sMOUINSueS
.——_th W_...-#-n—._ﬂﬂm .......... i |sacsssanas .ﬂh..w.u_ ——”.W-.n-.w— Eb ad
G LT 1T (] RCECOCIER L i ] RSO R .._.“m.wﬂ.n.___ﬁ_.—.v srann .u__n_hm_. i 1) (R _H_v____ BIPEDg
VINVIHONVHAITTAINY T—880473 VOSQATTOT —disiier
T PEEIOEEY g [Tl | opny _ satamly 7 opny LAY
prugHed—, 1, 'JAX XIONIJILY




New South Wales.

(Lo, |

(SRR A [ snloganri g
|

HRPIR R MR T ]

|
i L1} CRC U R I F.“.u.n_n__..n.--.__a..r._m_......-.-- i HE s wmareran il
T Sy i PEavaaaa “sugndpap [0 W e el e
AR e LGS SO CERD R 1 a4 | BRIt ) o
_ LY\ et | (L0 (] R b ) o] T RS 111 1y B (R i TR NATAY
| : .-ﬂ.-._._—._m..ra.-uh-—".n.- Tr e EE s ke .—.H..—.-H e rE IS EAEA LR .H.u...__ 44 ee e omw L) _..-ur ...... i
(SUL) UV Aupadg b opuepimeg (et aogg [t s waisgdodaea [ttt - 1 TR 1
| WRURAE [Tttt oA [t wuedd P

"HO AUy D ouog
[-xueag 2 aaangy f SuoSuo)o gy § uspuan
NEH sandivy © v

[sey, ‘uogduragy ]
padiory 03 sRangy  § Ho0dq[Rssngy
Ay N rH e andepy aeeg

PooSELIng
jror s e poodeaangg O EH S pmnangg
HOSUIN OF BT
POOSLLINE]
i Mnanposag
SUOETO][0 A [UE POeSRLIG
*Fuosuoro gy

il

R R |
[ SOSTO[0 A 2 AU | SEmE e
_ TN D Suoduo(joy e s ke
EIESIO0[00) | BRI

RLITTE A TR |
CL]
wim i m e w mm  wmwma wd Ees e R 5 i

"pooBuiangg
i

_
|
|
_
F P jBaa0 AN0YE O PUTpIngy Ay N

PARUTFUOI—TVIVIHI K VAATTTAR Y [— $53))

.......... .r\u,—ﬂ. ......1.1.1.._”__”_n=—ﬁu._”H_ﬂ
ST i L T SISUALIRSAT][]

........ SEIOPE [ttt e o
treoAr e |ttt smpungoad
mud """ sngulassn

..... o | e ._.mﬂ._.._.:rm..
e e et CTRRE e R BisEe nas R LR S TR

Trenee gnpuadul
SRR 1 VL

Tt EISUDTION 0T
SEERICEICEECR TS (SO e srpo il
CERCEC O I (i P ElREUo[e
R S e e zfdap

B [ Lha (e e S
[ ) e (L L =t LR

I ns.E....:__.Epm:m..,_.._nﬁ?ﬁ
STt RMNaEnina]

.......... e _..nh_vfl_u.m
) (-1 G RERGRRRR 11 E 73 o 5
fa R T 1 [T L 4 1

LT [ttt mydnaasgug
B 1T R e | [ L)
LY Ty | O R R T T, |

..... R 1 EREE R R Y

"VISATIO—norsiaiy

= grwinegdy
s

CRLRE SRR RO I i CRCRE Y i

B R T i + =5 b e s
caeaeares M _ ..... b T
|||||| trora ik _.|. e LY
|||||||||| i ..-....-. L

B Ea mE e e [ ECCR RO ii
L Qe rernam 1

1 e mama s B ER I [

A omEm e LH g ] Wt e 1]
TR il .... ..... id

T resEE RN N (1Y “.u (S i

CEC R EE NIRRT R LR "..-.r-l i
LPLEL Ml SR L wE o m da
U R T ) (1 raan i
e 8 e L
CEOMAEhAIREA T |y ] [t TR ENIAI
remarmnaan A4 [ oninenin A Wi
BrEarE s AR is AR R EE R oa R L
...... L Ll L

.......... WRE (0 ekwmounag
B 111 110 Ty (Rl [} (1) (e (L1 L

WL PAIRoss Y

Relli |

oYY sy

MOINY "ETNAN

= memn

"PAER0d—,, 3y TAX XIANHILY




Sedimentary Forinalions

142

T —— R T d ¥ T ———— —— e e R R il e i . m—

..—.—.Q?_.u_..ﬂ.u.—ﬂ-m T S T mamaomtmaE s Ea _.H.HUH.__W.._....H s wm o oms s ““ ...”...””.. “”
id i @a s amaaa .H_.—”ﬂ.ﬁ.—” DRI NI R .E-..__.—_mm_.ﬁﬂ_.u.-“_ maw = R .“ ””..-.- "
ﬁ. LS R S| B
-aSuwy HNIOPOSYIS] PUE § aoAly enawyl |ttt Mag (ttoUetcctcCC BHIWER G “” e L L |
i poodwungy [roeoee T Ly AR L g [ sneusosserg
. i P e R e R e -.PJH ._.ﬂ.-.h-_u' P, #Hrﬁﬁ_um AaEEEEA e ¥ S .-.-.. Sy I -
&Ednﬁ—.ﬂ.-& M—” 3- .—_w._.- ._u..—,.ut.ﬁ-.ﬁ.wﬂ.:._h—r B -—..m_.-.-.ﬂuﬁ. .-...-....uﬂu..-.r”...m.ﬁ.._.—.m.u.ﬂﬁ ...... & il @ s aman i _
g Tyl R T ] [ ST ”
..-.“-._.-HA CRORCIC R TR IR ) CIE RCICRCECRCIE AT SF BURC RO ALErE by tn e e .......m.—.-.!n_...m-.ﬂ_.n-..r
f(damuenb quaad ur) vpe yiny _.H_n SRR ) ) = (T LS [ B T Lol B | 1eyduwiony
[l g e ETTUENTIITE T Tl R (- B I BUVI[AILEA, | : i e
BuoSuoos ¢ eowmpy ¢ U sabiepp [Tt WARE( CtUUCU Ut VIB[GL | CTURA R URIVD Tuosty
4 poofexang |Tc ot o L L 2 [ 7
.—._._W_.._.n..-—._..:_:._.ﬂwmn B S 2 B CRCRCRCRC L1} CERC] (1]
qmrm-.-.._._ﬂ. SR U—uﬁ.—. |||.“.. PEEE EE L LRI L
..._...___...Hﬁ .h..;m.n.__.._...v..un et el ..... “......... P [ e ia
ey o= .ot eqdby e E::u;._.ﬁ...m_._..ﬁw ._ vanen i 7
o { o E} - Samm e AA0TE me = msan - s
_._.r._...;___s:._aw.r.u"mu—ﬂn.hawﬁbﬂwh"”# e .Du# Ceeeeeee pUEISLUON |*T T OOWRGA( | 77T MLABI0IOMIL]
_ , “pooBermgL [*r e A |ttt NDMBRDOOM, | =1 i Bl U g
Lo oniong AR e s i e CERRIERRE ?
[ (R § .:_..3_.._._.._._—._.5 J:__“.H.— Lt ‘H e i e RGOS [T i ““..“.”“ : :
[raney] § poofenng foaso) |0 ETLYF: (3] [ s wigsnsne (vt m:m..::"& Wi o mﬁau._.ﬁmh
-afuey MynaopoAyIeL Senaey |t R ATT T MG R LT g e
VIVIHOXVHIOZ0N J—d2phtp  "VAOJOHAISY H—F$0L)
ik ow {n LEow e e F (Y
AW N S I afiueXx L nopuagn | c GEICERR | 1111y i, ) . 1 LU m [
wlaajdozigag s1ogoiga Suonm s : Sl e L (s =
E.m:._wﬂ ﬁ._w L TP T B T (R % (1] T T ] A 1 g andaegy JAC A E._.."._.,_L....“m Eriafa b e | e =
i s BLLLY LU B A e wjEaNETIpEn L : ot s
SN 1) 1 Rt P T Rl L [ R A A L
VAOIOUAL[—FE0])
TR O TR e " "IN __ sapaady [ Loy SN
_ ! _ s . _
panuipuod —, 0y "TAX XIUNHIIY
-_ . e R R i s R




143

SCLTCTPSDQLL, = o s cERuSy [ttt EnxoAnod |t BERRY | SOOI,

"ITHOKVHEONSVI)—2p4()  ‘SAOSIJ—S$0))  “VIVHGLINT A —worsiatg

T Ay uap) ‘pooferang [ttt 0.1 | S |, [ L~ ettty 1 (0 Bl - T L =T (T AW TR 0 |
IRATY LAY daddpy |ttt ryasng oot ppemaporg |t £ ot RADIIMID
POOSRLING D Op0) O[O0 [Tttt C[IIG [ttt RIS [Tttt Woopeg |t s esdhpigg
"VILIZOAIA T —3M40)
=]
=
= :
—_.Vr & aaany b quang oottt ooy ag Y |1 T B ] W BRI O T 7 T T
T-lr ...n_.-._.._.-#:."..—. .......................................-.........3-.—-.._.”—_...._. _.__“.ﬂ:.-.__u.—.uﬁmm._.nﬁ—... PEaEAEE LR s .ﬂl_.._“n-n-.m..ﬂ .......... ..__..__u_ﬂ ....-._.q..n_A_DH.._.-_H'.n.—
m .d_..,.....__..H.—..mG_ncu:.mu_.—.lza._:rﬁM. il | D_..__E—Hwﬂll.ﬁ__ﬁnu_ *VHIVL WHH—Urlam_E._U
b=
2
< | B O B LTS ___ ........ SNPERMSqNS [°° 7 aNIANE | SN |
s {urprep) .
oL (g reli e SIAD Soaamem e ] !
v..ﬂ _nEE_.:_u LPMOR) SMpajngdg gt s sl S DALy |ty islaas et IR 1L ] Rt 1) [Ty 1 [RGE £ HEEEEJ |
i _ g TR S T TR T T ISR ¥ Y R B 1T TR T T T AT [ A |
L _
_F. .w LSS ) Haa1) Lumg ?E...:::: T [ R 1~ I R R [ 111 03 (L] _ RN ) 1S [ nEun_::...__u !
. n__._m ] :._.ﬁ._.:m— u ._.J:.._.-._.._..___“_.,“_ —.... ........ _-_m._._.r“H ...... R m..._.up.-_-.._ﬂ _. o] L1 s et
| B=E T LT T R ol soegduoaane oo umeppagg |ttt EaEno
VEVIHONYIIY LA [ — 00D .ﬂﬁﬂhadhmmulmﬁﬂmﬁu
1[I pajuinssy R TIRE T | _ O InY Eatnmly ¥ A0 _ LA
1

pRavipned—, 3, TAX XIONHJIIY

e e S e

e,




ki

s T L T O

=

=~ T
e

144 Sedimentary Formations
APPENDIX XVI. “C."—coatinued.
RESUME GEOLOGIQUE.

Le travail qui préciéde eomprend la deseription de cent scixante-seize
cspices de fossiles carboniléres qui toutes ont été recueillies par les soins du
riverend W. B. Clarke dans toute 'étendue de la Nouvelle-GFalles du Sad
et dont la plupart ont été fipurées avee la plus grande exactitude possible.

Parmi ces esplees, on en compte cent et trois dont l'existence m'a pas
encore été signalée en Australie, einquante-nenf qui sont nouvellez pour la
seienee et soixante-quatorze dont la présence a été constatée dans le terrain
carbonifére de I'Europe.

Le tableau suivant dans lequel j'ai margué par un astérisque 1'existence
de chacune des espices soit en Europe, soit dans I'une des trois importantes
regions de I Australie, i savoir : la Nouvelle-Galles du Sud, la Tasmanie et
la terre de la Reine on (ueensland ('), permettra de saisic par un simple
coup d’eeil leur distribution dans ces diverses contrées.

(1) 11 est assez remarquable que la colonie de Victoria n'ait encore fourni aucun fossile du
vilenire carbonifére, quoigque les terrains paléozoigues n'y fassent pas deéfant.

<
g 7 | =
= = L = 2
= =S
: g eIl o
H R (R R =
]

1 Axophylluie Thamzoni, L.-ﬂ. de Koninek .ooeoais =

* | Lithostrotion trregulore, J. Phillips ... ... innne. =

3 basniteforime, Lum beare et Phillips ..... *

4 | a.”am!‘.huj:h-f’!u.m ingersiin, L.-G. de Koninck .......... *

G | Lophapfptivm seinntum, L-G. de Koninck ............ =

(K o cormicilum, L-G. de Kominck. . ............ =

T | Aweplexus arvpdinocens W, Lonsdale .. .. ... &

5 | Hepheeatiz Phillips, Milne Edwards et J. Haime ......| #

L o Crregporynn, L. -G. de Honinek. ... .oeeees o * e

14 - opippeiden, LG, de Koninek .. ...venieeennes = e

1L | vobrsta, L-G. de [Onnek. . ... ....ooooomns & 2

12 | Cyathazmiia minuta, L -G. de Koninek. . .............. = i

13 ladochonns fenie uH-a' R L L e e 8 Sy e = =

14 | St g e n'n*fr'd'rziufrf. wnGoldbiss S e e = 2l

15 | o reaalogn A Goldings ..o, * e

16 | FPavosites opata, W. Lonsdale. . 0.0 .. = @

17 | Syahatlhocrins f.g';r'q'ai.-'x, L-0 delfominek .o i =

18 | Fotertocrtious fentia? T AUSHD Lo os e aine nn eins e &

19 | radiaiie FTANRED L *
2 Piﬂ'hfr'rrws Tovgtie, Aller) o SR e =

21 Actinoerinms ;m!'_e,lrfnnfy{qm BB o s e o Sl =

22| Pribrachioerinrs Cloker, F. MoCoy e s [

o | Cyathocrinus Kompnckl, W, B Clarke ..o oo oo S

iy Prelepaster Clarkei, L.-G. de Kominel .. ... oo oo o =

23 | Penntretepora grandiz? F, MeCoy . ... o0 easan. s g it
i Dejpdricopora Havdwi, W. B, Clarke ... ..o caeims S "
g= 1 | Fenestelle plebeio, F. McCoy....... B e D & = e
=1 Fenestella fossuda, W. Lonedale .o vinns i = 5 =
b - propingue, L-G, de Koninelo | B
& £ uw“q;mrrrrr Y B e S S P e
) i Morriet; I Aoy e e &
o o qrneilis, J.D. Dana i e e | g
B2 tadecaato, W, Lum.-il:lll.le .................... & i
Fa Pa'nfrm'f"ju it -'rm'p!ﬂ W Tonedilar, . o # :
i Retepora ? loge, L.-G. de Konineke 0. oot ivenn L :
A ol i ;.lrr;n‘lhﬁr! o Melopl s e e e = 2
260 Pirodreenie Gonr, A @ Onhipnmy L. . * - .
0y 0 wargueees, ¥, B, Meek et A, H. Worthen...... x “ i

|
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APPENDIX XVI, “C.M—continued.
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SRREEEEER 5

e = oo

e

Productus semireticuloates, W. Martin ... ............

" eriangis, JL BoWerbF ... e e

" i et r el oE -t o T e

o prieiictatas, W. Marbin. .. .. .oioe oo ciiins s

ih Jombrialns, J. SOWerbDY ... ccciie i,

o seabzicules, W Maptin® = . ... Lon

i brachytharis, G, Sowerby ................

Jragiftie, J.D. Dana .. .. ....... it ]

Clarker, B Btheridina . .ot oo e mans

ff::ﬂ!'eu!r:.k A e B Dl e A S s e e e Lot

C'hf.uwh'.?_p!r}):fm.rmu,ﬂ, A R LT e R R

wgnessiend, L.-(x. de Koninek . ...........

Sty fr_uhonmrcs mraiﬂgﬂ. LI s | T O A S B Yo

Ovrthotetes crenistria, J. Phillips ................... ..
Orthis resupinata, W. T e SR e B e
eleny, G Levallld .. .. ...omininenn L

Rﬁynr.i'e e d o p&:m‘r}dﬂu e AL e
viiperee, LG de Koninek ... .........

A-H.ujru p{auuwfmm. e e R L iR e e
Abhyris ambigra £ J. Sowerby ... ..o iii i ei i
Spirifer lineatus, W, MATtD .. ...ooveeveniviineinnnans.
Spirifer Bneatuz, var, erebristeia, J, Morria. . ..........
o e AN A o e e
il 3 LT B SN ] et R S e e

% subradictus, G. Sowerhby ... i i

i arformia B Meloy: oo s S

= duiodectmeostabus, F. MoCo¥. ..o ine e

= Strzeleckiz, L.-G. de Konincke ................

i Clevkei, LG de Honinele ....... ... cceeiiaes
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i gornoodaticg, J. PHalHpe: o e e

o nesperiilio; G Sowerby ... ..o i i

. T e B e e e o oy i e e ot St

e trinngrlaris, W. .‘-[u.rtm .............. e R

o biswleatis, J. Bowerby ... .o iieeeieiesesas

o Tumn‘mmusw, LR By e e S A
exsiperans, L-G. de Hnmm:k ................
Spwl;_r'frmﬂ. eristate, v. Schlotheim My R
u!.lsmfipm A L R i e e e e

RE

iy tum: mf)tnm. AL U e o L B e e A
Terebrotule sacewdus, W Martin .. ..o ... ...
Terebratulo, var

. Mitehellii, L -G. de Koninek . ...........
- Etheridged, L.-G: de Koninek. ... _.......

& MeCoyi, 1.-G. de Koninek ..............

o eirrpaiug, JoMOrnRLL S
Tenizoni, L-G. de Koninck..............

Clarkia wformiz, L-G. de Koninek, .....0...........
Cardiomorpha gryphoides, To-G. de Koninek ... .. ...
- striatella, L.-G. de Koninck .
Edinondia ? stricto- casmm, BN e (T e
. nobilissima, L.-G. de Koninck ............

" intermedin, L.-G. de Koninek ............
Crevelinia exiliz, F. Mc{_.‘l:t}f
Paclirdonins Eiobum:s J. D S-Dn-srb} ..................
an W&JDS{I“E‘TBJ’ T PO S e

o mgas.F MeCoy. .

- P . e SRR B oai e

35 c:.rprimm,J TEL T T e e e

var. eymbeeforiis, J. MoTris ............ |
Soaldia ¥ dcpﬂrw L.-G. de Koninck . A T |

A Lamellifera, L.-G. de ] L g |
Sangutnelites vndates, J. D Dana. . ..o oieinein. {
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= J No. d'ordre.

.
=228

102
1084
03+

104
105
106
107
108
T
110
11
112
113
114
115
116
117
118
1149
120
121
122
123
124

125

125

155

157

Peachydemas pusillus, F. MeCoy ..oooiiiiiiiiiinmnaans
o politts, J. DL DADR ... e v amie e e
Danai, L.-G. de Koninck . .........c.....
l_l'cer}m-:z Honineki, W. BOUlarke (oo maens e
PR £ T A Ll B ' TR SRR e S
fm-:n!w..l . Dana .
Ph-urﬂp orus Morrisii, L.-G. ‘de Koninek . ...ooonoon.
Orthonota ? cogtata, J. MOXTIE .. .....ccvvinnscicmennn
Plevwrophorus biplex, L.-G. de Koninck .
eqaringtis § J. Morris .
Conocardinm Australe? F. MeCoy .
Tellinomya Daviring, L.-G. de Koninck .. s AT
Palwarca costellata, 3 MeCoy ., A
i interrupta Lo-G. de Kmum:L
subarguta, L.-G. de Koninck .

,‘JJhI‘aw crassiventer, Lo-G. de Koninck _ . P
»  Bigsta, L. .G. de Koninck . S P
Aviculopecten leniusculus, J. D. Dana_. s
e s qm,ﬂ,thfwwm!u&, F. Hc[!u;. o s
s limeeformiz, J. Hurria S B e
5 eonsemilis, F. MeCoy . . o oD T
. epiles, F. MOCOY. «.ouusinsanssssisvess
A elomgatis, F. MeCoy.. ... oveveeecinnnas
- e uEa‘aF.MuElc;,' R R e e
e Knockonniensis, F. MeCoy . .....cocannn
o Hardyt, L.-G. de Koninck ..............
- cingendus, F. MeCoy.. . .........connh.
= g;t;anmcs,.i e L S AR e e A e e

ks orbesi, F. McCoy .
aE tessellotus, J. Pllllllps HH e
= rofi umfus, L.-G. de Koninek. ...........
=5 wttomd, JoMorTis .. ..t e
Iﬂammum, | CE Fr B v e e e e
.-Ipfrnnam T Er AP £l Ty R SR R e S S e
T gigentea, L.-G. de Koninck . ...............
Plerinea macroptera, J. MOTTIS .. ...ovnvniiin ceninne.
- beeter, B Mooy ..o ciieee U0 0RO LG oG
Avpieuln sublunulata, L.-G. de Koninck ..............
w  Hardyi, L.-G de Koninck
s ecipiens, L.-G. de Koninek .. ................
»  infumescens, Lo-G, de Koninck b Fir e

Conularie tenwistriata, F, MeCoy

5 i:adn'm.imm, 1 | oy R e e
- o d 45 R T TR S e e
- o R B e
Deptalinn corne, L.. G. de ]{mmmk A A R R

’in!__.r:emsab?'usmm I3 1 [ | e e R R
ot J. I‘hi‘!hps
£e altuwm, J. T O e o e e
tenella, J. . Dana .

Poreellia ]l’mdwurdu,w Mavkin: - et i e
Plewrotomarie Morrisiana, F. MeCoy .. ..

= subeancellate, J. Morris
5 striata, J. Sowerby .
o gzmmuhfwn, J. P'I:ulll]:a A e A
Fr ilis, L.-G. de Koninck ............
o naticotdez, L.-G. de Koninck .....
helicinee formes, L.-G. de Koninek .
Murchisonia triflata, . D Thang. &2l D ms

l«"ermm.imnﬂ TG t.'ie H.nmn-ck
Em—mp&ﬂius octelies, J. I Sr:nwer'ln
i minimus, F. McCoy

K.-G. du Bud,

AR EEREEHRERERRRERLRRRREE NN FETHFFEARDERRRNETR RN R R R R EREEFNE T ERE R RN
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APPENDIX XVI, “C."—continued.

< _
3 =
£ S o
3 e g llg g
y 2 = o £
< : & = =
i = =] o =
168 | Ewomphalus catilles, W. Martin ... * *
159 Macrocheilus filosus, J. Ik Sowerby. ........0.. A e * S
160 ceribug, J. Sowerby e e i 8 - L
161 Loxonema dificitiz, LG de Koninek. ... .. covvvnvenens . | [
162 i congtricia, W Markin .. oo, s * | Pl *
163 e aetifizsima, L.-G. de Koninck .............. = | 2
164 Tugilens.. d Bl o L i x| | 0 *
165 | Goniatites micromphalus, J. Morrds ... = L i
166G 5, e P T T B by YT R e e e e % | i
16T Orthoceras sbriatwm, J. Sowerby .. .. ..o cciviiiiiiaas = L
168 i Martinienwm? L-G. de Koninek. . .......... = | "
1689 | Cameraceras Plillipsii, LG, de Roninek  ............ ¥ *
170 | Nawutilus subsuleatus, J. Phillips. ... ..coocveiincnnn s = | "
171 | Polycope simplex, T, K. Jones et J. W, Kirkby . [ { | =
172 | Entomis Jonesii, L.-G. de Koninek  .................. A |
178 | Phillipzic seminifera, J. Phillips . ........ ... ...... b | L
' 174 | Grefithides Eichwaldd, G. Fischer de Waldheim ........] *# 4 b
175 | Brachymetopus Ser—:EchcIi, b B BT E R e i ¥ S o i
176 | Towmodis convexus? L Apassiz . .....i cveiciaainvns # i M .
TOTAGE: - o 176 | 9 | 12

En ajoutant & la liste qui précéde les espéces 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 an commencement de mon travail, on arrivera & un nombre
total de deux cent gquarante-neuf espiees (1).

S 2 =

3 2l

= 2 g - g

= 5 ET] -y
= o & & E

. = é =, 5]
1 | Favesites (Stenopara) crinitus, W. Lonsdale .......... L o :
] fi " Tasmaniensiz, W, Lonsdale .., . #* ] e
a informiz, W. Lonsdale , ., ....... . o
4 S!mmirude.ﬁ'? Auhh‘t‘!f:s L e L R A # &
5 | Turbinolopsiz? dina? W. Lonsdale....................| * wi x* &
6 | Ceriopora? lmea, B. Etheridge . . .. oovviiininnnanss - I |
7 | Fencstella uﬂduiam, A ST S s S R * o L
bu! e T L e T T e oo * e s

= 9 | Glaweonome Pl Blps . e s * ; *

10 | Hemitrype sexangule, W, I.u:rnr«fl:lh.. .................. # i .
11 | Lénguela ovate, J. D Dana . e R e T ey | S i L
12 | Disctne afinis, F. McCoy. . : % N 2
13 | Siphonotreta? curta, J. ]J'Dll:d. ¥ e L
14 Pmdﬂdukﬂ tas ? J, Plniilps * e %
15 e, J hlﬂms = - i

1G Spll‘tfe#‘ Stﬂckeﬂh L e AR A TR o A3 E R, . * S|

1T 2 poueicostatusz, G, B EﬂwE’er.r ................ - -5 g ||

18 | Sanguinolites Glendonensiz, J. D Dana ... ..., - 5

14 o audax, J. D. Dana . * ¥

20 | Edmondia ? concentricd, R. Et.h&r]f]g'c o "

21 obovate, K. Etheridge. . P e (R *

b Sﬂkmr&uaicﬂwtwu& L L T e e L

28 | Solecurtus ! planulatug, J. D. Dana. . Fon oo R

24 | Astarfe ! gemme, J. D, Dana .. . .

25 | Pachydomus (Astartila) cytherea, J. D.Dana . * -

(1) Je crois devoir faire observer que je ne garantis pas exactitude de ces espéces, dent

plusieurs me paraissent étre fort doutenses,
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G3

= .
= =
e U
= = o o
i = =
e 1 e
|z | & | & | &
Pachydomus  Astartile) politns, I, In Dana o..ouvian) * =
= oy cyctas, J. DoDann .. L e [ at
i ie transversns, J. D Dana ...... i -
Pachuydomus } o eorpulentus, J, I, Dana .. ... i o E
Pachydoinug o intrepidus, J. D, Dana ...... | it
3 e lineatus, J. D, Sowerby ...... [
o & antigreaties, J, T, E-uwnrh_v R
, i seeenlies, I* Melow i ®
Leewis, J. Suwerln .......... =
f'mffriilm? recto, R R T g T S e e e, ] # -
Evrydesma cordata, J. MOTTS . ... v e e e o & ;
Frurydesine ! {'E.!ip!'im S B (170 T R e e S S # .
Burydesma? globosa, J.D. Dana ......ooviiiiinnnn.s -
Cypricardia ? aeutifrons, J. D Dama . ... .ooveevinnanns o
Cypricardia ? fmbrieate, J. D. Dana ...... * g
Cypricardia ? arcodes, J.D. Dana .......ooveeeonnidl ¥ :
Crypricardia ! preevupta, J.D. Dana .. ............ . . -
Cypricardia? siligua, J. D. Dana, a3 O BT L g 5 -
Cuypricardia ! simplex, J. D, Dana ..... * it v o
L‘;:prw-:n-:fm (Awvienln ?) Venerig, J. I 15 S e S * . s e
Fenus¥ greqari, Jo D DO, i in s s es s e » i3 . -
Notomya ¥ securiformis, F. MeCoy . ® 5 A .
Notomya ! clovata, F. MeCoy * e : 7
Orthonota? eompresee, J. Moreds ... ... ..o oienunns o * g
Orifonota ! eostafe, J. Morris . * -
Moonic valida, T ETana o e ] % A
i acranton, 1Y DRI e ]
Mwonia ! caorinata, J. D, Dana. . ... ... e R e *
Mepgnia fragiliz, J, I Dana . A
ve  Futmiformis, J. D T e ) |1
" ei'frphm SR 1S 18 o R s x
o ;_rm.'rm'w, PR TR 1 s e e e s
Meponio F recto. J. D0 DRNRT 0l i e e eiaia s aaiaas - ac :
Ts!!irmmya {‘Nucu!ﬂ} abruptn, J. D. Dana ............] * 2 i &
o i conctnna, J. DL Dans .. c..oiie .. b 5 i P
FHlendonensiz, J. D, Dana . ....... - o o iz
Pinna ! {’ﬂ'ﬂfdumr)fevm. G ol e e e L . &t e o
Modiole erassissima, F. MoC0y .. .. oueeeinnennsninnns s a i o
Awvienlopecten squammnliferus, J. Morris .............. - e i
G eoingtu, Jo Ik Dama Sl L. L e it
" tenarieatliz, J. Do Dana ... ... ... . B =
o I I 1 SRR R Mo ] . v o
- tinliricatns, K. Etheridge. . ... . .. ...... - as * 5
( Streptoryncling) ﬂmrufmmi L e | . = N
A L-u‘uiu Velgensiz ¥ B, de Verneuil | A % o &
Theca lonceslote, J. Morris * i
Cornlaria ! torta, F. MeCoy . - i
Plewrotomaria wuda, J. D. Dana . lnEE s SR s ’
i Strzeleckione, J. Morris. . SR e o o a
cavinata, J, Sow l:rhy 50 * =
Beﬂ'rwq:hmi- dectssaiies, Fir:ming' - o b
Ewomphalus depressus, J. T DABR .. ....ooereennnsenn * .
( Platyschisinag ) votundetus, J. Morris ....1 * o
Naticopsis? harpaeformis, K. EYhEriQge. . .. oovvernsrns - - o
Bairdie afinis, J. Morris.. .o H o oo R T * 4,
pie o BT, . (MG S e R ., :
C;.rmr:ra imprease, B, MeCov sy oi i e e v " s
rosthenes Australiz, LD, Dana ...oocovuevunnniien =
TOTATE. .5 tus]l A8 5 ] 7
En y ajoutant les totaux du tablean précédent .. ....| 176 @ 12 T4
on aura pour totanx pEnETauX ... .ih e senseaa] 248 14 0 g1




New South TWales. 149

dont eent une, ou les deux cinguitmes i une petite fraction pris [? eent
spixante ou cinquante-neuf ou presque les frois {mquwm:h- —‘-‘r 1. {']
se trouvent exclusivement dans la Nouvelle-Galles du Sud et n'ont jusqu’ici
de représentants dans ancun autre pays.

Il est & remarquer qu'un petit nombre de ces espiéces appartiennent i des
genres qui n'existent pas en Europe. Telles sont: les Tribrackiocrinns, les
Clarkea, les Evrydesma, les Aphanaia et les Urosthenes.

En jetant un coup d'wil sur les planches qui accompagnent mon travail, on
pourra se convainere, en outre, que plusieurs especes ont pris un développement,
extraordinaire. Je ecitera, entre autres, le Cyathocrinus (Konincki, W. B.
Clarke, les Spirifer glaber, W. Martin, Daricinii, J. Morris, quelques espirces
e P{rrﬁ_{ﬁfﬂnu{x et de Maeonic 1'..-I'!.l.|f.r-rrur:.l'r£ Iq{rﬂmfrﬂ, L.-G. de Koninek, les
Avienlopecten Illawarrensis et limaformis, J. Morrvis, et les Connlaria inornata,
J. D, Dana.

On serait tenté de croire que ces l:-.puf-: ont &t¢ soumises & des influences
speciales ayant favorisé leur f:1m--nnn-, 51, i edbd '.11.].".“:-, il ne s'en 1.‘1{:||t1.mt
d’'antres, qui n'atteignent pas la moitié de la taille qu'elles possédent géncérale-
ment en Europe.  Telles sont les Lovonena consfrieta, W. Martin, IE Meaciro-
cheilus geufus, Sowerky, et la plupart des Gastéropodes.

Afin de déduire de I'ensemble des f":pw'w décerites, la stratifiention des
tmmmnqul les ont fournies, j'ai dit me borner i faire usage des quatre-vingt-une
ESPECes europeennes que l'on compte parmi elles et de rechercher les assises
dans lesquelles elles ont été découvertes.

Cet examen m’a fourni la preuve que vingt-deux de ces espéces étaient com-
munes aux assises tant supérieures que mogyennes ¢t inférienres du caleaive
Carbonifére, que trente-six appartiennent exelusivement aux nssises supérieures,
cing ou six i la fois aux assises supéricures et moyennes et enfin six ou sept
aux assizes iInférieures.  Mais 1l est & remarquer que fandis que les trente-six
e8PeCes 511}11érivurt=3 renferment un certain nombre d'espéces caractéristiques,
telles que les Lithostrotion basalliforme et irrequlare, les Productus fimbriatus,
punctalfus et undafus, le Choneles papilionacea, le Spivifer bisuleatus, les
LPlewrolomaria gemmulifera et cavinata, I Evomphalus catillus, le Loxonema
constricla, ete., les assises moyennes et inférieures ne fournissent aucune des
espéces qui les font facilement reconnaitre ; telles sont, entre autres, pour les
premicres le Spirvifer strviatus et le Syringothyris evspidaius et pour les
secondes 1" Athyiris Royssii, les Spirvifer Mosquensis et laminosus, le Conocar-
diwm Hibernicum et le Nauwtilus Konincki qui y font complétement défaut.

Je crois done étre en droit de conelure que ln plupart des roches Carboniféres
de la Nouvelle-Galles du Sud appartiennent aux assises supérieures du terrain ;
qu'une partie, principalement ¢ 1i‘.lf: qui renferme les S;.u'r.«]‘er:.-::-:trnfm‘usctpfug-ur'.i-,
var. refundatlus, peut étre attribuée aux assises woyennes, et que si les assises
inférieures y sont représentées ce n'est que par quelqnma lambeaux insignifiants
ou du moins triés-pauvres en fossiles. Je laisserai & d'autres les déductions
h1ulug1quca que l'on pourra tiver de l'étude de la faune Carbonifére que je
viens de décrire et de la comparaison avee celle des autres pays.

Je me bornerai & faire remarquer qu’il est probable que la mer dans laguelle
se sont développés les animaux Carboniféves de 1" Australie, était en communi-
cation avee celle dans laquelle ont véeu les animaux de la meéme époque qui se
trouvent actueilement en Belgique, aux environs de Visé et de Namur; en
Angleterre dans le Yorkshire; en Eeosse aux environs de Glasgow; en
Irlande prés de Cork et de Dublin, et en Allemagne dans la Silésie. Cette
mer existait encore alors que déja la majeure partie des roches Carboniféres
de I'Amérique et de lu Russie, ainsi que celles du Nord de Ulrlande et des
environs de Tournai, de I‘eluj, de Soignies et de Comblain-nu-Font de notre
pays, étaient déjh Lml}rger:a et que les animaux qu'elles renferment étaient
en majeure partie détroits.
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APPENDIX XVII

Mz, Loxspare's List, in 1858, of New South Wales Zoaxrmanra submilted
to him for examination by Rev. W. B. Clarke in 1855.

| Mumber of Species in Europe and America

: o belonging to—
Senem, g 122‘3.\ Lower Upper Carbon-

; PEIES) Silurian, | Siluian, | DEvonian. | rorone
Plavosiben:....qonnsianansas] &8 4 4. 3 g
Calamopors .....o.vcvuiiemecnncnand|t 4 2 3(7) 4 i
RO THONSIA =loneuteons samesitimc i Iy 1 1 1
Alveolites........ A e 3(7)! 2 4 o e
Ayringoport .......ccoeiivicnahiiie] 3 1 4 5
Mew genaa [Ph.iinnaaa A avaamer | e = SEaEs
Clmnities s e 1 4 2 S
Cladopora {0 5 temnacmneatnt SlalH AR Iat | FEEE ) [
Erdopbylium ..o el S | e e BERTEIN o 2 e
Trochophyllum czzsmaho ol 1
Ptychophyllum ...l 1 1 | B 1 =
Olisiophyllum .....cooiaii i T et s 2l G
Cratap e s | ] 1 3 3
Heterophyllis .....................] 2 i ...... X 2

|0 | n 88 | ZBl| B

e —— —_———

Lxtract from letter from Mr. Lﬂnﬂd&lﬂ in explanation of the foregoing List:—

* My dear Sir, “ Bradford-on-Avon, Wilts, 12 July, 1858.
“1 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. Tt is impossible, therefore, to define precisely the
position of the beds which afforded the corals ; but the talle contains also a
rough enumeration of the geologieal distribution in Europe and Ameriea of
the Australian genera; with some of the known loecalities. These details
may assist in approximating towards the age of the beds which yield your
Zoantharia. The genera Favosites, ﬂnlnmnmln (ns distinet from anﬂmtes},
Emmonsia, Alveolites. Cenites, Ptychophyllum, 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
conelusion that the deposits are Devonian.  Such evidence is, however, value-
less, as an additional mumber of specimens might afford evidenee of the
existence of Halysites and other important genera. As respects the Carbon-
iferous series, the genera Syringopora and Clisiophyllum have each six species,
principally from PBritish localities ; but Syringopora has four or five Silurian
and five Devonian, and these (4 4 5) neutralize any deduetion which might
be drawn from the six Carboniferous. Clisiophyllum has twe Silurian repre-
sentatives, though as far as known no Devonian. The genus might con se-
quently be deemed to indicate a Carboniferous age; it cannot, however, be
opposed to seven genera (Favosites, &e.) above meut.l-n:rned Favosites has been
said to oceur in the wountain limestone, but I have not seen an example of it,
and the genera as generally received re;]uims much additional consideration.

“ Rev. W. B. Clarke, &e., &e., ¢ Ever your most obliged,
“ New South Wales."” WM. LON SD.&LE
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Correcriox ofF Fossizs made by Rev. W. B. Clarke, and forwarded to the
Woodwardian Museum, Cambridge; borrowed from Prof. Sedgwick by
Sir R. I. Murchison, in 1856, for examination and deseription by Mr.
Salter, from whose M3, notes, sent to Mz, Clarke in 1838, the ful[nwiug
are named, in addition to a series of Zoanflaria examined by the late
W. Lonsdale, Esq., F.G.8. [See * Remarks on Sedimentary Formations
of New South Wales, by Rev. W. B. Clarke,’ {** Mining and Mineral
Statistics,” 1873, p. 157) ; and Murchison's * Siluria,” Third Td., p. 206,
and Fourth Ed., p. 276 and p. 462.]

Locality.

Genus, Specics
UPrEr SILURIAN.
Alveolites ......... (?) oculata
= Millepora ...... repens.
Cyathophyllum ...
Favosites............ Iymoorphat . i sh:
Heliolites : S P ................
Syringopora ...... ] b e e P A e
“entaculites ...... very like “ ornatus.”
Beyrichia .........
Calymene ? Blumenbachii
o BMandeayt o
Encrinurus ... ... Ampbralia
Pentamerus......... LT Lt A R A D
s n.ap. < platbed’ ..ol
Euomphalus ...... alatus.
RO EIIAA avcell | o oot s st
Bellerophon
Orthoceras ......... !
Receptaculites ...| Clarkei (MS.)=Australis.
[* Geol. Survey of Cana-|
da,” Decade [-——Organic|
Kemains, p. 47, pl. x, IE;_{.!
8-10.] :
DEvoxiax. :
Atrypa......eeen.....| relicularis. |
Orthis ...............| resupinata,
Produetus, or |
Chomnetes. !
T 1 e e five species.
Strophomena ......
Euomphalus .
Loxonema .........| n.s. allied to “rugifera.’”
Murchisonia ...... like angulafa.
Phanerotinus ......

Snowy River basin.
Maneero.
Limestone Creek.

Yarralumla.
id.
id.
Coolalamine ; Quedong, &e.

Yarradong.

1cl.

1. [and Quedong. |

—s

P.8.—* Except perhaps Atrypa reficularis, Favozites P.O{me orpla, Alveo-
c{::- not recognize any undoubted British species.— J. W, Savten.”

lites aenlata, 1
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Remarks on the preceding Lists.

TrE arrangement of the above fossils cannot be comsidered entirely satis.
factory, and it is due to the memory of my lately departed friend Mr. Salter
to give some explanation of the matter. 1t 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 obfain 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 . Appendix I1I.
One of these casks, it appears, did not reach its destination, and must hare
been lost on the voyage, or on its way to Cambridge. From the remander
Prof. M‘Coy, then engaged with the Woodwardian Palmozoie collections,
afterwards so ably discussed and deseribed, in 1855, in the joint volume of the
two geologists (* Syuﬂp.m of the Classificalion of the British Palwozoic Rocki,
with a systemalic deseription of the British Paleozoic Fossils in the Geol
Museum of the Univ. of Cambridge”), undertook to describe and publish 1t
his learned colleague’s request and charvge, it the “ dunals & Magazice of
Nai. History, vol. XX,” many of the vegetable and Marine fossils that
remained of my collection, under the title of—* On the Fossil Botany aid
Zoology of the Rocks assoctaled with the Coal of Australia,” and in one of the
present lists these so-deseribed 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 Conl Measures and the
Marine Fossils of the Upper Palmozoie associated with them, as will be seen
by the letter (¢) in the list already referred to—and having obtained a con-
siderable collection of fossils from the Middle and Lower Palwozoic rocks, T
forwarded to my friend Professor Sedgwick. in continuation of my purpose of
completing the exhibition of the New South Wales fossil succession, a series
of such fossils as would show that below the Carboniferous strata, DETUTIIH.II
and at least Upper Silurian formations exist in this Colony.

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

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

Subsequently to this I entered into further arvangement with Mr. Salter, who
undertook to complete a deseription, with figures, of a considerable number
of Lower Paleozoic and Devonian species, but his death prevented the work.
This collection, therefore, was left undescribed, except in the ““ﬂ{ recorded,
till after the deaths of Murchison and Sedgwick. Not being able to know
what had been done with them by the former, I wrote to Irofessor Hughes,
his suceessor at Cambridge, who very promptly informed me that on inguiry
he was unable to learn what had become of these fossils, or whether they had
been returned to the Cambridge Museum-—which, of course, he could nof
netermine from personal knowledge.  As Mr. Salter said, that with those he
damed there were other * several beautiful species,” it is possible that some
valuable additions to paleontology may have oceurred, as he made particular
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request respecting eertain of them in the fillowing memorandum :—* We
should like to have the localitics of the above numbers, and of the following
corals and shells, viz. : —

Massive Favosites, 2,983, 3,526, 3,540.
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, 3,003, 3,562, 3,588.
Heliolites, 3618."

The localities were supplied by me.

In the same Memo. he says:—* Mr. Lonsdale is examining a few of the
corals. If he should be able to throw any light on which is Devonian, &e., 1
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
Alessra. Salter and Lonsdale, in various letters from Sir Roderiek, who, inde-
pendently of his private correspondence, made public mention of them in
Y Siluria,”" 4th Ed., pp. 18, 462, 276. Murchison further says, in one of his
letters to me, that had I sent my fossils to what he considered their * proper
destiny”—the School of Mines—they would have been officially described
long before.

Writing on November 16, 1853, he says:—"“ [ am always glad to receive
your instructive letters, and was much pleased to find that you have been
throwing so much important light on the auriferous phenomena of Australia.
I will not fail to profit by your discoveries in the golden chapter of my forth-
coming * Sifuriz.”... 1 have long been anxious of having your Palwozoic
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
Palwozoic collections made and forwarded by me to Europe. I may add
further, that acting on a suggestion of Mr. Salter that I should apply to Prof,
M:/Coy, “who is well 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 Palmozoics of the second contribution.

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

In this extremity I consulted Prof. T. Rupert Jones, who recommended me
to seek aid from Prof. De Koninek, of Liége, who—after some delay on my
part, oceasioned by cirenmstances which did not originate in any want of
eontinued zeal, but over whieh I had no control—has most ably, indefatigably,
and willingly aceomplished 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
of more than 1.200 individual specimens collected by me from the Car-
boniferous beds, chiefly between the years 1843 and 1847, and including many
deseribed by Prof. M‘Coy and De Koninck, and which were shown to the
former in the year 1860,

They were never published, and it was the feeling that it was a work beyond
my own powers to ({o justice to it, coupled with want of pecuniary means and
of leisure from my parochial duties, that induced me to look to professional
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and acknowledged authorities in Palontology out of the Colony, and T am
proud to acknowledge that I have found many able and willing coadjutors
who have in many instances given me gratuitously the heartiest and most dis-
interested 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 centuryago, 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. T thought to have
given vou some additional information respecting them, but it is, I find, im-
possible at present, owing to the pressure of wni falling on my department
—a sad hiatus being made in all my caleulations, and a period put to much
important work by the lamented death of Forbes. He could secarcely over-
take the work that necessarily falls on those who have to help every one with
fresh studies in the fossil groups, and how am I to expect to do it? We are
finishing off our own Silurian work for England, and besides arve compelled to
attend to the wants of all the other departments of British geology. Under
these circumstances, it will be utterly impossible to make any fresh detailed
examination of the fossils you mention. The abstract sent to you by Sir
Roderick will have clearly ‘answered one of your most important queries,
since there can be no doubt of a true Upper Silurian formation among your
fresh fossils ; the presence of Calyinene, Enerinurus, and a plaited Penta-
merus quite seftles that question. Recepfaculifes, too, is a good Silurian
genus when eombined with such fossils as the above,

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

J. W. SALTER.”

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

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

“ The specimens which you kindly sent to Cambridge, and which I have
examined in the rough, are, I am glad to find, only duplicates. I have not
attempted to define their species. To do so would be to work them out, and
1 could, of course then send you an account of them easily. My avoea-
tions do not permit me any leisure; and though the presence of the
genera | mentioned do certainly indicate the Upper Silurian, yet the great
abundance of corals, both millepore and cupcorals, with Productus and
Atrypa reticularis, 12 an association we never meet with here below Devonian,
still I eannot give you any specific names, exci{)t the very few opposite (vide
list p. 151). The Receptaculites is a beautiful thing that helps to illustrate the
genus for which I have long ago had materials, and if you allow me to des-
eribe that species along with another from Canada T shall be glad to do so.

“ Yours faithfully,
“J. W. SALTER."
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ExTRACT from ¥ Canadian Fossils' decade x, p. 47.

“ R. Australiz n.sp. Plate x. Fig. 8-10.

“ 8pee. character.—R. magnus, expansus, cellulis verticalibus, subeylindricis,
incrassatis, apicibus subter 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 ce'utrﬂ.l boss. And this arrangement is quite different from the merely

nulated surface ohservable in ﬂlc 1. oceidenialis (formerly R. Nepiuni.)
ocality, Upper Silurian limestone of Yarradong, between the Yass Plains
and the Murrombidgee River, New South Wales—a locality rich in Upper
Silurian Forms, Tentaculites, Favosites, Pentamerus, Orthoeeras, Trochonema,

Rhynconella, &e.
* KFeb., 28th, 1859. J. W. SALTER.”

APPENDIX ‘\.’FIII

SCHEMES OF ARRANGEMENT, by different authors, of the Parzozore
Fossirs of the N. 8. W. bm:mrwmn? I'ﬂmm'rw'-rs.
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Marine Carboniferons beds.
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i Gleichenia ... ... R e R T A AL S [ll'= £
o Echinostrobus .. 5% ..o oeennen o 'I"'ml:l; Sy | I =
E | Teniopteris I Wianamatta e S e e o= I
0 No Marine Fossils.
i [
Genus. | Species. [ Authority,
| [
o~ (| Urosthenes.................... i T o T e S e e | Dan.
£ Glosgopbaris ... e Browniana. |
i IR ER e R e e retioalannl e Tran.
= ho ] T e e e | D
e Phxdlotiecar L T Australis.
wa || . Do I e i e T R e L S e e Dan.
=8 hari-;]gemth:a .................. BPAEIRER s o e e Dan,
sEIl Do I L S e e e e Dan,
e I e e o alomitare e | Mor.
= ?eugc-plulhma ................ s ity £t gt S ST Dhos,
= VA T A R S[h
= B A P e L T ke A i S e o B e e | M
= i Wi =TT =0 1 S S [F ik Fat T ke R A e el | Mor.
E LT R R e alata. -
z GangamOPLeris .. ......uvusnn.s anguebifolin: . c.viviienaiiiens | MeC.
Er Tenlopteris’ ... 0. [, |
) Brochyphyllom . ... ..o o N akirades e Rl s e | Feist.
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APPENDIX XVIIT—confinued.

Genus, Species, Authority.
| e el et

& | Glossopteris ..............ccn | BEOWEIRII & 2o oy ooor S Feist.
i R Do e s ! Do, PrECUTSOr .. .. .. .. Do
= I | R e e e n | Clarkei ......coovinnne. i [l ey
=21 ITES 0 L Ednan oo oo anoD de s PLITEENE, i b el =t et Do
- | MacroteEniopteris .. ...........: Pl e T o S e e e o,
o ¥ Lepidodendron. .............. : Anaataalen Lo R e M'C.
!J.Iumne I}arlmmfnmus :mtm::'h

=4 fl Lepidodendron ................ nothum.

=£ . | 0 e S o T Veltheimiamam.

£52 || Cyclostigma?..................| Kiltorkanense.

= g2 D, T e TR intermedia.

£2 E- Glossopleris .o....oocenoienon. PrADEYR .vaniieiiaie s Feist.

S | Simillaria [ e Borniz.

= J M?‘LIW[JU.I R e raudinta.

APPENDIX XTIX.

ArtHorcH 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 dizcovered in the other Colonies. They are extracted from
the * Quarterly Journal Geological Society” for 1870, pp. 231, 232, 239, 240,
from a paper on “ Ausfralian Mesozoic Geology and Palzontology, §ec.,” by

Chas. Moore, Esq., F.G.S.

General List of Organic Remains from Western Australic.

Plantze.

Cliona (7).

Cristellaria cultrata, Jfontf. * (0.)

Echini (spines).

Serpulse.

Entomostraea, s].

Polyzoa, sp.

Rhynchonella variabilis, Schlofh. *
(0)

Avicala Minsteri. Goldf. # (0.)

echinata, Sow. ¥ (0.)

—— in@quivalvis, Sow.

Lima proboscidea, Sow. # (0.)
—— punctata Sow. * (0.)
—— duplicata, Sew.

— sp.

Lima sp.

Ostrea Marshii, Sow. #* (0.}
Ostrea two sp.

Plicatula sp.

Pecten cinetus, Sew. ® (0.)
calvus, Miinst. * (0.)
—— Greenoughiensis, Moore.
Astarte Cliftoni, Moore.
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APPENDIX XIX —continmned.

Astarte apicalis, Mooie.

two sp.

Cardium, sp.

Cucullea oblonga, Sew. ® O.)

three sp.

Cypricardia, sp.

Gresslya donaciformis, dg. ® (U.L.)

Tzocardi, sp.

Myacites linssianus Qreasf, * (M.L.)

Sanfordii, Moore.

two sp.

Pholadomya ovulum, Ag. 2 (0.) l

Teredo Australis, Mooire.

Tancredia, sp.

Trigonia Moorei, Lyecef!.

Unicardium, sp.

(7}, sp.

Amberleya, sp.
Nore.—In the above list the # marks

Cerithium, sp.
Eulima (?), sp.
FPhasianella, sp.
Trochus, sp.
Turbo levigatus, Sow.

s

Riszoina Australis, Maores,

Awmmonites aalensis, var. Moorei,
Lyeett ® (U.L.)

racdians, Rein. ® (U.L.)

—— Brocehii. Sow. # (0.)

macrocephalus, Scifofh. ® (0.)

—— Waleottii, Sow. #* (U.L.)

, Sp-

Nautilus semistriatus, & Ord, #(U.1..)

Sekloth.

Belemnites eanaliculatus,

* (0)

species common to Western Australia

and England, and the formations in which they occur in the latter country
are placed within (), “ 0. meaning Oolife, © L.”" Lias, (** M." Middle, “U."”

Upper.)

APPENDIX XIX (2.

Plante (wood).

Purisiphonia Clarkei, Bowerbank. |

Cristellaria acutauricularvis, Fiekt. §
Mol

——— eultrata, var. radiata, Moore.

—— acutauricularis, var, longicostata. | -

Moore.
Dentalina communis, d' Orf
Balanus, sp.
Entomostraca, S
Lepralia colitica, Mooie. |
Polyzoa, sp.
Argyope Wollumbillaensiz, Mooie.
—— punctata, Moore,
Discina apicalis, Moore.
Lingula ovalis, Sow.
Rhynchonella rustica, Moore
——- solitaria, Moore.

List of Mesozoie Species from Queensland,

Terebhratella Davidsonii, Aoore.
Avienla simplex, Moore.

—— mqualis, Hoore,

—— Braamburienzis, Phil.
Barklyi, Moowe.

—— substriata, Wi,
reflecta, MWoore,

- nmbonalis, Moore.

corbiensis, Moore.
— 8p.

Lima Gordonii, Moeore.
—— 8p-
sp.

| —— multistrinta, Mooie.

Pecten mquilineatus, Moore
—— socialis, Moore.
—— fimbriatus, Moore

— sp.
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APPENDIX XIX (2)—continued.

Pecten sp.

=p.

Perna gigantea, Moore.
Area plicata, Moore.

-— preelonga, Moore,
Astarte Wollumbillaensis, Moore,
Cardinia, sp.

Caredium, sp.

Cytherea Clarkei, Moore.
——— gibbosa, Moore.
Polymorphina lactea, W & .J.
gibba (?), &' Orb.
Planorbulina Ungeriana, d Orb,
—— lobatula, &’ Owrb.
Vaginulina striata, d' Orb.
Pentacrinus Aastralis, Moore.
Echinus (spines).

Serpula intestinalis, Phil.
Goniomya depressa, Moore.
Leda Australis, Hooie.
Lueina anomala, Woosre.

—— Australis, Moore.
Mactra trigonalis, Moore.

E]]'.

Maodiola umea, Moore.

Mya Macecoyi, Moore.
Myacites planus, .oore.
Mytilus inflatus, Moore.

Mytilus rugo-costatus, Moore.

lanus, Moore.

Nueula, Cooperi, Moore.

— truncata, Moore.

— sp.

Panopwea rugosa, Moore.

Taneredia plana, Moore.

Thracia Wilsoni, Moore.

Trigonia lineata, Moore.

Actieon Hochstetteri, Moore.

depressus, Moore.

Delphinula reflecta, Moore.

Dentalinm lineatum, Moore.

Natica vaviabilis, Woore.

—— ornatissima, Moore.

—— &

Solavium (?), sp.

Trochus, sp.

Turho, sp.

Belemuites paxillosus (), Foaliz,

- Australis, Phillips.

H-IT.

sp.

Crioceras Australe, Mooire [ Neo-
comian. |

Teuthis, sp.

Hybodus ? (teeth and scales).

Lepidotus (=eales).

General Table of Secondaiy Species,

No, of

species.

1 L R e
AmorphoZos -ac-coavcesne
Foraminifera ....-...ccczeaies
Echinodermata ........coceves
Amtromlata bl e il
Crustacea (Entomostraca) 2
Elyzon et o e e 2

—

23_

M e =T b2 b

[Reptilian remainz have been
Cretaceons.

No. of
species.

23
Brachiopoda ......ccccces. B
Conchifers: ool tod t iERE
Gasteropoda........coceeeees. 18
Cephalopoda.................. 18
T e

148

discovered at ithe Flinders River—

See also Paper by Rev. W. B. Clavke—* On Marine Fossiliferous

Secondary Formations in dustralia’

': Q. J. G. 8., vol xxiii (1867), p. 7.




Oh [
LV ] | ..a-_-m._..“u._.___:.-.?h _ aasa | . uiee 54 ala ir _ waem _ sanw e iSO 1y ) LS D STA EE qi
= | AIRIILTD ) O 0T SIEna)R ] TAMIE] T AINgEA M) ke il R sl (o S T L T iU R SR T 0 [T
“.. .aJ_..wr.—F-..—__.m.'z | s ww g ke o | ecarapa | e et e LY O ...-_“..H_UH___.._._.— .n-"..—_"—.._.nm
m | [ wapatapdousydy T
| " wAM 11
AR Jo alngs | | |
weif) ;) CEnoJdpuoqae) jsamo Csuaydmgaaog |t | = G i LT (et Do) _ I R i L0 Y L S T
_ _ : (RO 10 TLIAEE
dureang &R | ajjseana g B Fe L gt L El sees e Surpuiaur) £o0), 0 'SIENSNY VIARIQLIS N
Ao, K | | | '
| ooty [A0D, I ayeary gl S RIIeTHEmR AL _ | _
_ (22910000) [TH &83du[] pus a[jEmman | s | “ | | (sataadls Jao oy
| =wrIAy H D PO D g AL fq pajonb Spaappiany |t | e - S * e Awpnpun) 45 Cspuasny  woano|ig
| i | aaajasimba T
% _ ! _ _ TR |
e | AMQS{ATE]  Cusouy jou ey, [ it Cilpii el - | IR (R - i )L P 2 (VA RN 1
Vf . DA w—soamoy | _ _
= 1 sy APRsunsIp uolafg ang) caodayay qoay | i DEROL | (s e etm ] [ e feeereveneneefy ppwnuad spdajongiag
TEPRRETLE AL [ EMA00AGEL _ *aun mprs SRl L | | | omeee (rmeme e ey Senapod [ITRE SNISIIOE] B
= AIEWMIN C[EDd0Igag] | Pt ALt [ S Sl S s prmeeeemesecs o CSERIETVY SOUDTIISOX[)
B m _ . { (SAUEL]) STVRINY
nm. gk e -gh | _ ! _
—_— = ] ..J_
Z puojs ou g @ | 5 m;m.uw._.. e mm. rl.m..m _ 2 - m m gz
— = o ] = - =] e e |
— R AL YAl & X1 ‘el (LAY s F m__...m.m.-,. m.m £ oB= W.. =E u.u.u.Hrm_
o “afle SnogagIogIR) 30 515507 SULIETE (110 101} = mm...,_.w.t a8 ﬂl..m g =F |5 :E
= -EIHOEET 0 JUTOANE 10 351 J8L) Jo PRIaPISHoD a4 o ..Wmm.m. m og | M= | 52| B m = m W & |
0] aavl] 00 ‘afe sNoIaJIuoqAE]) JO EIA]ISUIN] 5 EgeS|oE = e £ m £S5 SN
A 7000 A0 AT Jo summal guepdl sy wmeng g m. w =5 _wl Mﬂ 2 Mwwm m._mﬂ m g = mM
e (ouaen damoT Spaed) suosafnoenn) = ==z m q&8 | & o E m 2 m t_m m
10 2x¢ saApeswayy Sq yonpa spuepd i veng w | 3 m.m & MW zl ,_m.._..m = = Sy
—e = o = i ; SRSAs
” RUTE] DIOZ0SE] UM Spag SULIelY SRIE] SN 2400 BIE0S
_ . saall 58wy £q paquissap aae ctds w,, paysemr gaaads 2y — 10N
i y I[qBY, [eorjema)ssy

"GLST “Aaenaqay 9E Jo 1iger gduosnurnr up Aasing
[eafogoon) werpuy o1 0) Js1Souodeg (Y [PIUCIIR ] dujoy( Aq uueyy JO 9AISN[IXO ‘S[ISSO] UBIBISNY [0 NOTLVIZNUOD)
I\ E




Sueduaagg puung, qin ‘eIeurene s

suawmpads 55 oM CMSN LIAAT
AMBIN) ﬂ:ﬂﬁ:uaﬁf fwaogany | unsaageg sde)

I 8% e
(ERIEMCUNTAL) [ITH 5,9440]0 © I5edmaN
..::..L.Eﬂ__-._
EUACETN Saaary EEE_U TLICID | AULAD]]24]
_Erﬂ_cm.__ﬁf_. aduy {eiuese ] wse wapusnaa ()

PUL[EUIN ‘SIUTY TIOALL

[0 g s1ag “sreapdoami)f 9q 0] payEls
SIOLID U A O0) PDADID Y UosIMRg] BADIy (i)
(EREmusL ) [[H 50400 | OpRsSeosma N

MIGJALA 5 PURSHSANT ‘S]]

ALY “Uormsd]  (wavmmeuer ) I 5AHIED
LOIEEADN L mnemsey, ‘wisw wapusnaar i) g

23] 10 aps ped () § suadsasaog Syns g
ENOJAJIUOGAE) JSOMOT | T HoaL) 8 g
AIFEIMDN]

BISEMDAT |

DISEIMD N

puupEraandy ‘Souy oslL |

DJEEIMDN]

Sedimentary Formations

PUA JE OU 3G D

2 "EAAN IR E X1M HID [JAUY Sn
250 SOOI 1O S[ISS0] SULITTY YILA U0l
~MIIDSEETE O JUN0ETE 10 250 JU) 10 PoJdIEnoD J0
O} AR JIL 050 SIOIDTUOQIE Y IO SIA IS
A qou aan yHnps Jo suvmad quepd o) veng g

afe (e o Spawd) snoda g
10 aau saafasumany Aq yanpa spued qimn veng v

.

-

suadags

|
(1) mnrmoaagg aaddpy l
| Mog YR30 Epng

L

160

SRR HTOZ0A| R IT SPE0 SULIRy

b
=
|

%

&

&

g

*

=] o
HELIR I
qw IMﬂ mp HT..
SE| 857 |gof | SEE | EE
=z mmm =58 [ 52| ZE
9o Ko = =% = BE
= = _.-..u".lll. Ll | .lﬂ....i....ﬁ. = .
Fo EZ Z2E | = | EF
Hm_ EZE “ER | E2F| 2
SE| Pee| syl 5Ed £
] =z m__ Fas

ok o ;

(i) winese, (spog |
suaydotumy, ., ) spaq |
+ fansswange) souaaddp |

ULV F TUOPLA |

ELUNG SULIEY SA00E TIRIE

....... E T P
Crpemeunery (douanorowpy)

n_.au.:_.:.____u _..H_.E:..ﬁu.EEu_.i.u gy,
wapaapdoiua g F

” ................ R O ORI s

............ Koo, 00 “erponnuay (i) dosag
s qrop fsensny suadoniay
wapLiapdodd g g
............... L feyeauns susdopd
:m ‘A0, W muan [sumdoyn il L
=t Kog, e epAydosnn stydoyeopo

* il g oy ‘saprodaqdoyiopo wiplaraug
‘gapriajdoinayy g

......... ildon “eaagepmibang i
frereses sy cu ‘eIpaagul suaydooBgyy
---------------- sl PROXD B

. SO L b

*fo0, ¢ eurunian ¢

" oEm . -HH-HU_ E..Fﬂn—.u.._”ﬂ. L]
.......-..... ._.m._u.u__ H._.. EEM.—HH—. .n-m..n.—...HW

TR

‘penudd—NY NIINAIY




161

New South Wales.

JE1 Pl jEe] woay yuasamp ,,— puery sdiin
PUBSUIINT) PO OO0 BOUOOE)

DISEIAD N

CAVETN freIousn JofpaIng ‘smepy g cd 100y
“suampads 80 f Ay CUIULwInSLY,

YRIETY BN

SISO

AR & TG [E] © asEana i

‘EIEpY snRoeg ((aadpn _ﬁ_ SIMEAMTIUNE) § IS0 N

b e J_.H.N.-.:._.._c...,..:_ﬁ ‘.
g m.:r..._._.u 3 :r_,_.Eus_m;_

"Spad auLmyy e,
aaoqe saaqdosso[) < ... ... Mﬂ“MHHW |
Jo souergadde puodag § ... ... ANEEINDN
............ .._.q,.__.n.ﬂ.._m.."_..u_ |

=[O 4y SA[IBTRMAN [ mAOLY
odmesag m.EmEx:Em

- ! EE.#E: DIIFEIMND N
TAVS'N xuv._u_ B XY

BP0 MUY MOT3Y S |~
graaydos=opn PUBSUAANT PUE Ay SN
Jo aomervadde gy | ccc 00t () muwusey,

MEN CHea) fumg |

.......... han.u ‘enbipgo
...... L0901y erenapuds

.

: ,E.E_.._.E AISEMBN |

S U R R R B

£, apensny £

||l "Hupy ‘mngion uoapuapopdlig

araoppodoadg 111

| s u ‘Emepy () sudome)

B AR T TR m.h__t_u:uuﬁ

il

== =tlg 0 ng.ﬂux._ﬁ__n- -

£00, 1§ “elosnTne m:u_ﬁr.i:;u::- £}

[ Foemni e saATa] Sunos
e esens sy e ped L
|fesiretemcrs .._H.w QT .__.Hp_.ﬂﬂ-._..u..ﬁ_._h._‘_.-.. iE
o wls w fsaprogaydotmay, Ll
............... -..nd.nH ..ﬂ#.ﬁﬂ_r.n_un_ i
............ R ‘wjeiuca L
.......... L] Ctmnotied BE
.............. -.—.a H"H.n—-n-..ﬁ LE
............ ._.n._u-.“-u“—ﬁ -m—-—d.ﬂ:.-.m_. i
................ ﬁ:.ﬁﬂ:_ﬂﬂ.ﬂ-m— [T}
............ ....—.m Tl ..—Mru—.h.ﬂu.u i
ds i “eaoempd LS
= h:.uuﬂ_w:..& patoTuaul i
L 8y ‘euinusd aea L
...... Waq Coganomnd 1ua A

—enEolg saglossopn
wapreapdofiiang ¢

U e 80U 23 D

aap ‘ejean ‘yand) & X1 THASAD [LAUY En
oS SNOIDIIGQIEY I0 S1SE0] ST [IIM 1o
~MIDOEEE 10 JUNOIIE U0 A58 Ju1] IO PAIdDISuod a0
0 SATI I 88T ENOIAFIUOIE]) IO EDATISTLIN]
£ J0u s Yarga Jo suremas quupd ot vens g

afie (qaen Jamo Lpaed) snodafinwogn)
J0 ale saafasuat) Aq o spmepd qs wmenns

1

suadags

0T D A SN
MR
gaansuagy [wod add

AN EAY M
PIE T EUTEIRT AL

BpaG D[S

——————— e e——

IO ) EDIOIEPUES

(i) wereoaae 1addy
ELO) SNOIDIT0NIED)
AN M YRGS
ALY BIOY SOZOSI]]
‘gaansua g (w0 1m0
yrrepy snygoaxed (i)
i) wpuemse g, (, spad)
sumdotaay, ,,) spaq

{WLI0Y0T A UT HIEOSEDTY
3 9ANAIRL) ) BN

q  CEUIE] ST0E085] ]
(mssvan ) yromis

w
&

*SUNE] SIOZOX[E] YIIM ST SULIE]Y PN MR 34008 MRS

LN




‘punjEuaand S HOALL
Eipas ampaaany
-DHEEUH L sa s PR - anaw sasm amaw T -Eq@hﬂnﬂﬂﬂﬂgzﬂhﬂggs
-duremg suvunpep | ., = ::.:.mn.nqa_ﬂﬁsd.ﬂﬁﬂ_ﬂh;ﬁhﬂuaum
. HRIBIIIO] A
;g.—gﬂd awww PR . e aw CICRE DR ERCI m ﬁ..n-;mub-.hﬁ—. EQH—UV -nﬂ i
-ﬂg’m.w-.n-ﬂﬂﬁ—m PEaw EIERE CICRE * EIE R CREI EEEIE T EEaE&Ed sere R Ba d_ﬂn—ﬂ-ﬂ_.u
.ﬁgmn.ﬂﬂﬁﬁuﬁ_ﬂ e ER EIE o EEE rere s Hecale aln WAl el e e S T T
.%Ez EEoww “.“”.-. R * ---r-r-._v_--Hannﬂ_.EE '
DPETIMAN PUB BIIBME]L | U S i ® prrttt e ‘wmpemygieds wrpeiedSaon
¢ ﬁ B 5 T ”” mﬂ___n.m_.WE.un i
..‘..Eﬂ.ﬂ...ﬁh—- rmonr 84 aa CRCREES ERE * “GEEenmEnEnE s -E_HE. 1
By o @ a e e DR " fdmdmm e BN EE s h.nﬂ”- l.nw.n..ﬂ-ﬂﬂ
S . Loy, 17 02 Furpaoaon - S I Hdipe synuvg
m fapsvomaN | eruvmsv ‘mseg  wammsnaap (@) | iw » B LR s et o ‘smyefuope smndydoSnog
= oDz 1
HIWIPUILD AT
g |
— ! i EE ma EmEEmETEEE B ¥ - w ------------ Fe .AHW&FHE e -
= BN ..r%.ﬂEL N N Pyomoey % b [t il (ol e L Lot .Ea;_zh_ﬂwﬁsw&_
.—.—ﬂ..mﬂsgu..—.- :-.H. I .L#J...mﬂ.z ._..H“—. .—ﬂ.——ﬂ.ﬂ.&m H =8 “ TrErETER EE e ....H_Eﬂ_u -E.n.-mnuﬂ.n—_...— -u.m—._nﬂ#-H
pujsuaand) ‘Cousor) oouonn o | e b eiiaaninaas “ rdg e
193 10 ,_
RS | @ psen() Tmoqis) 4SO NP EIRRES |ttt |« e e | e e Vit e e mpry- O [
o i .
e = = o - =
2 pus ye ou 9ag 2 | I .m..mm.__.. dmm o & Wm"_m = m,.m.mm
- ¥ | LI
" “RIAE) “HAALD E X1 THIAL) [IAUY £ t |LEE g oo 8 _E2 SEg | FE m.ﬂhm_
s Se ENOJITULOLIET 10 S[ISS0] SULIRTY Il ol AR wmm_ B DW 2E£% £2 |B 7 zd|
~BIOFSY JO JUNODIE (0 50 IR 10 PRISPISToD a0 & .Nmm.m.. u.WW Z5 A g _w.m n.,w %m
07 AABT INQ 35T SNOIUOITE) J0 SIA[ISIBN] & |232F| 2om| B2 | 256 | &= |REES sy
Aq jou are ysups Jo surema quepd ayy Byeng g = mqm..m B de .._m.m.m S m.uh by m w.lm.w J5
afu (-qavy amo Spavd) snoecafiuogany | 2 _ :unnpm Bag El 2| CE |BEEE
30 a1e saapsman G qoujs siued puaweng e | S EER| =3 g E&F il e 1
. 27 At foa : =
WUNT] DOFON]TE] YITM Spag ANy | wunvj SuMEl{ eAcqE wung |

162

penunuod—NY NIANHIAY



New South Wales. 163

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

Bacehus Marsh Sandstones.—* Now, Rerhnpa, the Bacchus Marsh sand-

The species described: from here are :—

Gangamopteris angustifolia, M‘Coy
2 spathulata 3
i obligua o

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

Hawlkesbury and Wianamatta Beds.—Dr. Feistmantel makes the following
observations respecting these :—* Although representing, perhaps, strati-
graphically two groups, they seem to me, from a pal®ontological point of view,
to be of the same age, or very nearly so. It is true they contain fishes, some
of which (one, Paleoniscus) are heterocercal, but another one seems nof
heterocercal (Cleitholepis granulatus)—[But Egerton distinetly calls it
heteroc.—W.B.C.]—while of the third one the tail is not known. If we now
take into consideration that a Paleonisens is known from the Karoo beds in
South Africa, which are more than probably Trias, and if we consider that
a Pal@owiscus superstes, Kg., 13 deseribed from Keupcr in England, then we
must not be astonished that a Paleoniscus should be found in these Hawkes-
bury and Wianamatta beds, which I would consider Upper Triassie (although
the plants by themselves would justify to consider these bedsas on the horizon
of the Rhaetic between Keuper and Lias). These are all I could determine
or get information of.”

Jurassic or Highest Beds.—Dr, TFeistmantel writes :—“ There is one

int not quite clear to me, if that Glossopferis which Professor M‘Coy
(*“ Prodomus’) and Mr. B. Smyth (** Report of Progress’ ) mention as occeurring
in one specimen together with Pecopleris Australis, Morr., from Tasmania,
belongs also to this group of strata.”

General Remarks.—Dr. Feistmantel remarks, with reference to India, “It
always results more and more that our Coal-bearing strata are only * plant-
bearing’ ; no Marine fossils are here. Always more evidence is procured for
T'riassic age of the Coal Measures, and there is no other evidence for the view
of their probably Upper Palmozoic age than the generical affinity of some
plants, as Fertebraria, Phyllotheca, and Glossopteris, with the Newcastle beds,
and partly in some of your Lower beds. As I have once before mentioned,
you may have every reason for an * Upper Pal®ozoic’ age of your Newcastle
beds, but there is nothing of this gort in our Indian Coal-seams.

“ As I mentioned also before, our Indian Coal Measures are underlaid by
the so called Talchir group, and another group of Coal-seams which I dis-
covered and proved in fwo Coal-basins (in Kurhurbali, in Bengal, and Mohpani,
m the Sutpiira Busin), which are characterised by the preponderance of Gango-
nopteris, by the absence (orrareness) of Fertebraria, by the rareness of Glossop-
terie, which reminds strongly of the Bacchus Marsh sandstones. If it would
be proved that the Bacchus Marsh sandstones are on the horizon of your
Newcastle beds or the termination of them, then our Coal flora of India would
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appear as a third repetition of that in Australia (taking the Talchir group as
representative of the Bacchus Marsh sandstones, I mean, it would be so) :

AUSTRALIA. INDIA.

ITT.—Damida—Coal-bearing strata,
with Glossepteris, Phyllotheca,
&c‘l

Bacchus Marsh sandstones, with Talelir group, with Gangamopteris.

Gangamopteris.

IT.—Newcastle beds, with Glossop-
teris, Phyllotheca, Vertebraria,

Marine Carboniferous animals.

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

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

With reference to the list now published, he says— “ I send you to-day n%ﬂin
the lists of the plants, &e., based on your first collection [forwarded to Cal-
cutta], and on the quotations by other authors, as I have put it down in my
manuseript (it may be, that in your collections, now expected, will be some
other forms, which I shall communicate hereafter).”

“The ¢ Systematie Table’ includes those species only which I could
* determine from your first collection, and which were described before by others,
but there is every probability that in your recent collections there will be
* some other forms."”

“ Of the two boxes you recently sent me, I received only that entrusted to
Professor Liversidge. I found everything in order, and I am very much
obliged to you for your great kindness. The specimens of Lepidodendron which
were in that box as the L. wothum as from Goonoo Goonooand from Queensland,
and the two small specimens from Smith’s Creek which you put in extrainan enve-
lopeare of greatimportance. The one (marked 154, Smith’s Creek, 1850) isagain
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 Rhacopteris (comp.) inequilafera, Gopp ; because this new specimen
with more split leaves is to the former one (from the same loealities) in the
same relation as are certain forms in the Kohlenkalk and Culm of Silesia to
the real Rhiacopteris inequilatera, Gopp. 1 have described these forms from
the Silesian Kohlenkalk with more split leaves as Sphenopteris ( Rhacopferis)
Romeri, Fstm. (1873, ¢ Ltschr. d. D. geol. Gesellsh.") but more material proved
hereafter that these very possibly belong as certain developmental states to
Rhacopteris in@quilatera, being connected with this later species by forms
which were described as Bhae. flabellifera, Stur. (from the Culm flora).
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“ There would therefore be the following three forms :—

(1.) Rhacopteris inequilatera, Gipp.
(2.) & Aabellifera, Stur.
(3.) 2! Rineri, Feistm.

Of these forms are present in your Lowest Coal-beds—at Smith's Creek the
forms Nos. 1 and 3, and at Port Stephens No. 1.

“ The other little specimen which you sent from Smith’s Creek looks very
like some forms which also oceur in the Silesian Koblenkalk, and which I
thought could belong to the genus Psilophyfen or which possibly could perhaps
be the fructification of a fern. This will be determined hereafter, but so
muech is certain that similar forms oceur in the Lower Carboniferons”

[Binee the foregoing has been in type, I have received a copy of a paper
printed in the “ Records of the Geol. Swrvey of India,” No. 1, 1878, entitled
“ The Palmontological relations of the Gondwdna System : « Reply to Dr. Feisl-
mantel, by W. 1. Blanford, F.R.8., Deputy Superinfendent, Geol. Swrvey of
India’”” I can now only refer my readers to this document, which continues
i the discussion as to connection between the Indian and Australian Coal-
formations to date.—W.B.C.]

Nore—With res to colomn headed * Newcastle Beds.® It appears to Dp Felst-
mantel from the deseriptions given, that these beds are above the Marine beds, and that
they have no Palwozoic fossils in them except the heterocercal fish, The flora is completely
Mesozote; and considering the position of these beds to the following strata, they should,
judged from their lora only, appear best as of Triassic age, But as it 2eems that strati-
graphically (as determined by Mr. Clarke) they are in close connection with the strata
in column marked b, and ag Mr. Clarke insists upon the heterocereal fish (Urosihenes)
showing evidence of a Palmozoic age, Dr. Feizstmantel thinks there can be no objection to
consider these Newcastle bede as terminating the Palseozoic epoch in Australia ; but after
which only (he snggests) Glossopderis gpread out to India and Africa (7), there being xo
direct evidence for a Palsezoic age of that epoch during which Glossopteris lived in India—
on the contrary, all evidence being in favour of a Triassic epoch. From the first he did xor
eonsider thege beds younger than Triassie, but always as Lowest Trias.

Sydney : Thomas Richards, Government Printer.—187s.
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SECTION

OF

MOUNT VICTORIA, N.S.W.

Scale, 240 Feet to 1 Tach.

Nature of Bed. Height in feet Remarks.

Granite.

Pebbly Sandstones, with banda

of hematitic Iron Ore and L
. Yeins ;
Shales; Planta.

26256 Summit of Mount Vietoria.
05 Level of Shepherd's Toll-bar.

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

and blue and red

185 Variegated Sandstone, with i)
-] White and red Shales. 0
10 Hed Shales, = ]
| Sandstone,
&0 3280 |
20 Gritty Sandstone, 260
Sandstones and Grits,
70 b 3100
Hard Shales like Silicated Clay
40 of Nobby Island ; trace of Coal. § 3150
Sandatones and Grits.
3000 Laevel of Coal on deseent of Mount York
and under Hassan's Walls, and at the
Sugar Loaf,
; 2805
Ind s w ] |
B |z e comeries wo |
Fine Bandstones; Grita: Sili- .
cate of Aluming ; and Pebble 555
Hed. ; |
2870 Bed of Reedy Creek [Cannel Coal|
B6T0 Bottom of Mount Victoria.
Altered Rocks, with Porph,
and Felatone st
¥ale of Clwydd.

Lett River at Hartlay Bridge.







SR I TWE TN

TO ILLUBTRATE THE STRUQTURE OF

BURRAGORANG, N

EW SOUTH WALES.

Seale, 240 Feet fo 1 Tuch.

Thickmess

Mature of Bed.

n in feat
P
Hea.

Memarks

BareE O ERG P AR

i .

TG

e

hECH
nmumaMMuﬂ%
purple coarss Sandstones, with
ptmrdance of GQuariz pebbles,
and occasional thin senms of
Blue Shale aad Tronstone.
1576
Hﬂl: of Hawkesbury Rocks. 1346
e 1218
White Argillaceous Bhales and
Eandatonca, | 118
Sandstone in Terrmcea. 1040
| 837
I
| Shale, Sandatone. ST
Wh and red spotied Ehales,
with I'ml.-m il muuu-
TSR

| Hard whita Shale.

|| Bhinde, Bandstone. Conglomente,
Ferr ginous Bahdstons. :

Munke HEpa

]
b

|| Bpiriler Bandstomne. - g

Hamd white Shales, with plants:"

Splriters and Stenopera
Red and vellow Sapdstone.
Brown Hﬁh spicttnrs |
Buree Sandstone, with !

snd Stems of Planta

Ehala,
|| Pehibles of Porphiyry and of Coal S
Fhale, Samilstone, e

i Inapossitle.

Tha summits are much worn and peiots of reck left in consequence,  The while
horieontally bedded, and folnted vertically in threo plancs, 5.W., N.N.W.,
atul/ 8. The upper beds appear Lo bive o varying slope from 12° to H.W, ta

10° 3 8 W. the affect of lockl displacements ag the horizontal stratification is
promiipeat.

Blue Shale in Eastern Escarpuent

i
|
K

Elecks fallen from above encumbor the whole of the alopss, and obscurs the ﬁ
beds of the Coal Measures, rendering detection of seama by the eye almest -I.

On West side of Valley, towards head of Lacy™s Creek.

At the base of the Howkesbury rocks, hlocks fallen and sconmulatsd so as to
hide the junction. Desse vinea, fig-trees, ferns, amd jungle, with peols of
watar.

Mv-lm?‘iguu a well-known object en descent where the track branches to the
thak and the -D‘lﬂTI.ﬂlllj

W:.hr I.1'|I springs welling out ; temperature of water (30 September, 1865) 50" F.,
mean temperniare at I.I.mp &5 and of Wollondilly &4°.

The surfsce slope of the Coal Messure bads is about 12°

Binok af Cannel ih dry eresk, prisnatie, 1° 3" thick.

UFpper observed Bmit of Muree beds (slope of undercliff 18%) opposite mouth of
Natiai.
Tn dry croek in Chrion's land, Shale with Glossopteris,

Uneder ** Temorkfle™ with fuiles red and white Breccis, capped by quarizoss sandastane.
ks of Cannel with (Glossopteria in dry areek above Chitty's |

|Lavel of Fiver banks at camp near mouth of Natal,
|

[Level of Wollomd{lly (September 16, 1585) st junction with Nateak
Eresdth of the Valley there, sbout 1§ i

In low ridge on flse, N, 25° W,
el O irsches thick in boos bl | nru 'Hl.‘t st Chi l waberworn
e rock i at Muree and near Worregee on Shoalha

metrizally aduud in folation to the atave helghts.




S om—————emes T mmAsa TR LR OOPD







- - - 3 b
: . ST it b i ik ..?.F...-._.HL
il










