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THE GEOLOGY OF THE WARRUMBUNGLE
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1. INTRODUCTION.

The Warrumbungle Mountains proper lie about 70-80 miles
W.S.W. of Gunnedah, and about the same distance N.N.E. of
Dubbo, the two nearest and most convenient railway centres;
and between the townships of Coonabarabran, Mundooran,
Tooraweanah and Baradine, which are the nearest places where
stores and accommodation can be obtained.

The Warrumbungle Mountain Region is roughly circular in
shape, with a diameter of from 30 to 40 miles.

I spent two months in the district in 1905 (October and
November) and nearly two months in 1906 (also October and
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November), so that the observations here recorded represent
field-work occupying a period of nearly four months.

During my field-work I derived much information about the
country and cordial assistance from men stationed in the district.
To Mr. Goodridge, Licensed Surveyor, I am particularly indebted
for his never-failing courtesy and help. Dr. F. Failes of Coona-
barabran, Mr. May-Steers (Stock Inspector), Messrs.John Knight,
Senr., and Alfred Knight of Tannabar Station, Mr. Lawrence
Brown of Tundebrine Station, Mr. J. Draper (Tundebrine), Mur.
Goldfinch of Gowang, Mr. Wright (Road Inspector), and many
others have rendered me valuable help. To Mr. A. Wallace I
am indebted for his cheerful company on my first trip through
the mountains. On my second trip I was accompanied by my
brother, Mr. Thor Jensen, L.S.

Owing to the rough nature of the country, it was necessary to
work this district by camping out in various places to which
access could be attained with a vehicle, and making excursions
on foot from the camps in all directions. During the work I
have been camped at the following places :—Coonabarabran,
Riversdale, Tannabar, Gowang, Uargon Creek, Tooraweanal,
Tundebrine, Tenandra, Goorianawa, Bugaldi, Upper Bugaldi
Creek and Yarraman. By working from these localities it was
found possible to visit all the most important peaks of the group
and to acquire a good idea of its geological structure.

Work of a detailed nature has never been done in the district
before, with the exception of Professor T. W. Edgeworth David’s
description of the diatomaceous earth and tuff-beds at Wandi-
allabah (Wantialable?) Creek.* The Rev. J. M. Curran has
visited the district on several occasions, but has not published
anything about it. Mr. Pittman and officers of the Geological
Survey have made hurried trips to special localities in the region
to report on mining claims, but have done no detailed geological’
work. To Sydney people the district is only known through the
photographic zeal of His Honor, Judge Docker, who has done:

* These Proceedings, 1896, p.264.
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so much in this way to open up and make known the beauty
spots of New South Wales.

Owing to the very characteristic physiography of the Warrum-
bungles, I published a preliminary note on that subject last
year.*}

2. PETROGRAPHY.

The rocks of the Warrumbungle Mountains fall under the
Leadings Sedimentary, Pyroclastic, and Volcanic.

The Sedimentary Rocks consist of sandstones, shales, calcareous
shales, conglomerates and recent alluvial. The Permo-Carbon-
iferous System (Upper Coal Measures) is met with in most places
E. and S.E. of the Warrumbungles, and consists of clay-
shales, coal seams, sandstones, and conglomerates, which have, as
a general rule, a dip to the S.W. of 1 in 20. Dolerite sheets or
sills of pre-Tertiary age occur in connection with these rocks.
In places we meet with mesas of sandstone of later (Triassic or
Trias-Jura) age dipping N.W., and capping the Permo-Carbon-
iferous, e.g., Mow Rock, etc.; and cappings of andesite and basalt
of Tertiary age are also common.

In the Warrumbungles proper, to the north of them (in the
Pilliga Scrub), and north-east at Ulimambra we meet with sand-
stones and conglomerates which have, when not much disturbed
by igneous intrusions, a N.W. dip of 5°-10°. These rocks have
the usual barren look of Australian Triassic and Trias-Jura

*These Proceedings,*1906, p.228.

tSince the above was written the Government Geologist, Mr. E. F.
Pittman, A.R.8.M., has lately contributed a ¢ Note on the Occurrence of
Precious Opal at Tooraweanah, Warrumbungle Mountains,” and Mr. Henry
Deane, M.A., F.L.S., some ‘* Notes on the Fossil Leaves from the Warrum-
bungle Mountains > to the last issue of the Records of the Geological Survey
of New South Wales (Vol. viii., Part 3, 1907, pp. 187 and 189).

Mr. Deane’s investigations show conclusively that the trachytic eruptions
were of the early Tertiary age, for the tuffs in which the leaves examined by
Mr. Deane are found occur sometimes interbedded with trachytic flows,
sometimes overlying a trachyte flow and underlying a later basalt flow.

Both the above papers bring corroborative evidence for conclusions which
I have come to in this paper.

44
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formations. Naturally in the centre of the volcanic region dips
are much disturbed. West of the Warrumbungles we find, at
Tenandra, calcareous shales dipping W. at 10°—probably of
Upper Trias-Jura or Cretaceous age. These too are intruded
by andesitic eruptives (Tenandra Mountain) coeval with the
Warrumbungle lavas.

At Scabby Rock, about 10 miles north of Coonabarabran, we
find the trachytic knob surrounded by a narrow rim of highly
inclined slates with quartz reefs, surrounding which we find
gently inclined Triassic (or Permo-Carboniferous) sandstones.
The slaty rocks are probably of Gympie (Carboniferous) age.
(Figs.4a and b).
~ At Timor Rock, about 8 miles west of Coonabarabran, fragments
of chert are included in the trachyte. Several fine specimens of
chert with @lossopteris (Permo-Carboniferous) were collected by
Mr. McLeod, until lately schoolmaster at Bugaldi, near Wheoh
Mountain on Upper Bugaldi Creek. T have been unable to find
the outcrop, which is probably small, and brought to the surface
by an igneous intrusion.

These occurrences, however, prove that rocks older than the
Triassic occur at no great depth. One might also mention in
this connection that at Tundebrine Station pieces of quartz and
fragments of biotite granite have been brought to the surface by
volcanic action.

The Pyroclastic Rocks comsist of tuffs and breccias. Inter-
bedded with them occur diatomaceous earths at Bugaldi, Yarra-
man, Wandiallabah Creek and Gowang. Tuffs and breccias of
the arfvedsonite trachyte-comendite series were met with at
Gowang, Wandiallabah Creek, Berum Buckle (Tannabar), Timor,
Scabby Rock and Siding Spring Mountain. They occur very
abundantly everywhere in the heart of the Warrumbungle
Mountain group in association with the trachytes related to
them. Andesitic and basic tuffs occur in association with more
basic lavas on top of Mount Exmouth, at Chalk Mountain, Cow
Mountain, Lion’s Head, Paddy McCulloch’s Mountain, and other
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mountains round Bugaldi Creek, at Gowang and numerous
other places.

The Volcanic Rocksinclude (a) light grey arfvedsonite trachytes
which form the main bulk of the mountains in the heart of the
group, such as Timor, Mobara, Siding Spring Mountain, Berum
Buckle, Mount Caraghnan, Needle Mountain, The Bluff,
Wombalong (Terra-Terra or Exmouth) and The Spire.

(b) Dark bluish cegirine trachytes, nepheline-zegirine phonolites
and allied rocks, capping the arfvedsonite rock in places, as on
Mount Caraghnan, and extending all round them in a sheet now
dissected by gorges and wider creek valleys; the Warrumbungle
Range north of the Castlereagh River from Timor to Coona-
barabran is capped with this rock, as is also the ridge known as
Naman Ledges; Tooraweanah Mountain, the Dillys (south of
Tooraweanah), the Ridge Pole S.W. of Tannabar, Mount
Tannabar and most of the spurs north of the Warrumbungle
Range, such as Kalga Range, the Bugaldi Spur and the Yarra-
man Spur, have similar cappings.

(c) Grey nosean and pseudoleucite phonolites at Mount Bingy
Grumble, Berum Buckle and round the base of Mount Caraghnan.

(d) Trachydolerite with sodalite, olivine, augite, egirine and
soda felspars at Uargon Creek covering much of the tableland
south of Black Mountain, and forming part of The Spire pinnacle
(Tonduron). The rock which forms the butte-like hills of the
Forked Mountain and Nandi near Coonabarabran is closely
related.

(e) Melilite basalts or basanites at Billy King’s Creek, a couple
of miles south of Coonabarabran.

(f) Sodalite basalt at Mount Gowang, The Spire, and other
places, a differentiation-product of the trachydolerite.

(g) Ordinary andesites and basalts capping the other rocks in
places, as on the top of Mount Wombalong (Exmouth), and
spreading over a much wider area.

Sequence.—The sequence of the lavas seems to have been in
general from the more acid to the more basic; and 'they merge
into one another in such a way that there can be no doubt that
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they all belong to one rather long period of volcanic activity,
probably, for reasons given later, lasting from the Eocene to the
Pliocene. In the preceding paragraphs the lavas are mentioned
practically in the order of sequence. South of Black Mountain
basalts cap trachydolerites and are unquestionably the last out-
pourings. North of the Warrumbungle Range around Bugaldi
basalts cap trachytic and phonolitic rocks. The age of the dark
green or blue trachytic rocks (with associated phonolites) relative
to the light grey arfvedsonite trachytes is harder to decide. At
Mount Caraghnan there is a capping of the former on the latter;
but more usually, excepting in the central mass of mountains,
the light grey trachytes exist only as isolated knobs, either stand-
ing in a valley surrounded only by sandstone and occasionally
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Fig.3.—Diagrammatic Section from the Warrumbungle Range to Jack
Hall’s Creek through Timor Rock.

i
/T~ .
Sandstone

tuff as Wallaby Rock near Uargon Creek (see Figs.1 and 5 postea),
Scabby Rock (Figs.4a and b), Timor Rock (Fig.3); or surrounded
by tuffs, and sometimes capped with basalt as at Gowang; or
completely surrounded by the dark variety of trachyte, as Paddy’s
Rock in the Naman Ledges. This last kind of occurrence
suggests that the more acid rock has been thrust into the more
basic, a sequence which is not verified by occurrences elsewhere.
The only explanation which satisfies all the facts is that the arfved-
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sonite trachytes were the earliest lavas and were in many cases
injected into earlier tuff cones. Their maximum development
was attained between Mount Wombalong, Berum Buckle and
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Fig.4a.—Plan of Scabby Rock (diagrammatic).
7, trachyte; s, slate; o, sandstone; ¢, tuft.
Mobara. Later flows of more basic lava followed, and this,
being of a more fluid nature, filled the valleys around the central
group and surrounded outlying members of the more acid series,

Fig.4b.—Diagrammatie Section N. and S. through Scabby Rock.

forming an extensive lava-field sloping in all directions from the
central mass. Subsequent erosion has carved valleys through
this lava-field, reaching the sandstone below. The earlier arfved-
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sonite-trachyte plugs being surrounded by soft tuffs, have, in
many cases, been isolated by the erosion.

Dykes of arfvedsonite-trachyte have been met with cutting the
Triassic sandstones at Tannabar, behind The Spire, at Gibb’s
Pass and many other places, so that the earliest lavas ave at
least post-Triassic. Tuffs belonging to this series are, however,
associated, at Gowang and Wandiallabah Creek, with leaves of
Cinnamomum Leichhardtii and other leaves of Eocene appear-
ance. This fixes the commencement of volcanic action as
somewhere about the Eocene.

Distinct sills and laccolites I have not seen anywhere.

3. PuysiocrapHic NOTES.

An observer standing on one of the central peaks such as
Wombalong, Berum Buckle or Siding Spring Mountain, would
observe (a) that the elevation of the mountains diminishes as the
central group is receded from; and (b) that the watercourses
pursue very direct paths outwards from the central group in all
directions; when the streams reach the ¢ plains” country they
commence to deviate from their original straight courses. They
are therefore ¢ consequent.”

The central mountains are very rugged. The surrounding zone
of darker rocks is characterised by almost flat-topped mountains
and ridges, sloping gently away from the central area. The
watercourses are often wider inside the zone of dark trachytes
than in it. Thus the Castlereagh River at Timor (Fig.3) has a
wide valley, having had soft tuffs and sandstone to work in, but
flows in a narrow V-shaped valley thence to Coonabarabran;
Uargon Creek occupies a wide flat valley in the sandstone
country north of Black Mountain and east of Tonduron, but
runs in a narrow gorge between the Naman Ledges and Black
Mountain (Fig.5). Wandiallabah Creek and Belar Creek show
the same peculiarities. Where the creeks leave the inner sand-
stones and tuffs surrounding the light-coloured trachytes and flow
through the hard wgirine trachytes and phonolites, erosion has
not been able to widen the valleys at the same rate as higher up.
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The Warrumbungle Mountains are drained by the tributaries
of the Namoi and Castlereagh Rivers. The former is a con-
sequent stream, throughout most of its course following the dip

BLACK MTx
26504

] -Blue Phonolitic
TrachyCe
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Fig.5.—Diagrammatic Section showing the structure of Goat Mountain,
Tannabar.

of the Trias-Jura (or Trias) rocks in a N.N.W. direction. Pro-
bably it is a very old river, as Mr. E. C. Andrews has pointed
out,* originating in its present course when the Triassic sediments
were tilted in Cretaceous time. It follows that, where these
sediments have been denuded away and the Namoi runs through
Permo-Carboniferous rocks dipping S.W., it occupies a subsequent
position, and is in reality a superimposed stream. In some
places it cuts through deep alluvial plainsof its own deposition,
as at Narrabri. DMany of its tributaries are subsequent streams
running N.E., following the strike of the Trias-Jura. The Namoi
is older than the raised peneplain marked by the mesas of Coona-
barabran. The erosion produced by tributaries like Brigalow
Creek, Baradine Creek, Bohena Creek and Bugaldi Creek has
given rise to similar mesas of about the same altitude in the
Pilliga Scrub, north of the Warrumbungle Range.

The Castlereagh rises in the Warrumbungles near Mobara.
First it pursues an easterly course through a wide gorge or
valley, with steep cliffs bounding it on the north. A few miles

5 ‘Temaly Hlstmy of New England,” Records Geol. Survey N. S. Wales,
Vol. vii. 1903, p.27.
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east of Coonabarabran it swings round and flows south, first in
a narrow deep trough, later, about 10 miles south of Coonabara-
bran, in a shallow bed little below the level of the plain (Rivers-
dale). Later, at Mundooran, the course swings to the west, and,
still further on at Breelong, it takes a north-westerly direction
which it preserves till the Darling is reached. Thus this river
describes a spiral course round the Warrumbungles.

There can be little doubt that the drainage was more direct
prior to the volcanic outbursts. There was probably a conse-
quent stream draining the Liverpool Plains in the same direction
as the Namoi and Macquarie. The great effusive pile of the
Warrumbungles, however, effectively blocked it, and a new,
more circuitous drainage-system had to develop. This accounts
for the youthful appearance of the Castlereagh as compared with
the Namoi. The poorness of the water-supply in the Castle-
reagh, and the development of monkeys (aboriginal * moongies”)
in its course I have alveady touched upon in my preliminary note.*
Here, too, I mentioned how the creeks flowing westward from
the Warrumbungles dry up, and have beds so little depressed
below the general level that the traveller hardly notices when
he crosses a creek. The drying up of streams on reaching the
level country was also noticed in the Pilliga country. The water
coming down from the mountain springs may be absorbed by the
outerop of porous artesian strata at a level of about 1,400 feet.
(lertain it is that the rainfall at the present day is insufficient to
enable the streams to erode beds, but the existence of dry water-
courses infilled with sand shows that at a remote period there
was a better rainfall.

The watershed known as the Warrumbungle Range divides
the drainage-areas of the Castlereagh and the Namoi. It com-
mences as an offshoot of the Liverpool Range, east of Coolah,
first runs N.W., then W., losing itself in the Warrumbungle
Mountains to the N.W. of Coonabarabran; then it re-emerges as
the Kalga Range at Bulloway Mountain. The Kalga Range

* These Proceedings, 1906, p.231.



568 THE GEOLOGY OF THE WARRUMBUNGLE MOUNTAINS,

runs N.N.W., gradually diminishing in altitude, until it is lost
in the Pilliga Scrub to the N.W. of Baradine. The Warrum-
bungle Range has only an average height of about 2,000 feet,
and is composed essentially of sandstones, conglomerates and
shales which bhelong to the Triassic to the north-west and north
of Coonabarabran, but to the east and south-east they probably
belong to the Permo-Carboniferous (Upper Coal Measures).

The highest peaks of the Warrumbungle Mountains themselves
attain an altitude of about 4,000 feet. In the centre of the
group we have Wombalong (4,210), Terra Terra (3,710), The
Bluff(about 4,000), Mt. Caraghnan(3,875), Berum Buckle (3,710),.
and Belougery Split Rock. Practically situated on the Warrum-
bungle Range, where it approaches most closely to the centre of
the mountain group, are the high peaks of the Siding Spring
Mountain (about 4,000), Mobara and Bulleamble. DM¢t. Bullo-
way, at the commencement of the I alga Range, is apparently
also about 4,000 feet high.*

The zone of table-topped mountains and spurs of dark trachyte:
and phonolite surrounding the central mass attains usually to the
height of from 2,000 to 2,500 feet. Thus Timor Ledges, north
of Timor Rock, are 2,400 feet high, Black Mountain and Naman
Ledges 2,500-2,600, Gowang Tableland 2,200-2,500 ; Kalga
Range, Paddy McCulloch’s Mountain and the Bugaldi Ranges
reach 2,000-2,500 near the Bugaldi-Tenandra Road, but drop to-
lower levels further northward.

In the valleys between the mountains are numerous smaller
knobs, steep-sided plugs and sugarloaf-shaped cones. These are
particularly abundant in the Gumin-Gumin Valley; Plate xxviii.
illustrates their appearance.

The level at Coonabarabran is about 1,700 feet. At Rivers-
dale, 10 miles or so to the S.S.E., it has fallen to about 1,400

* The elevations given in this paper can only be taken as approximate,
being based on aneroid measurements checked by comparisons with the
official barometric readings taken at Coonabarabran, for which I am indebted
to the Postmaster. The altitude of Coonabarabran was taken to be about
1,700 feet.

















































































































































































