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SUMMARY

Parts of three major structural units are exposed in
the Clermont 4-mile Sheet areas the Anakie Inlier of
pre-Devonian Anakie Metamorphicsjy the Drummond Basin of Lower
Carboniferous'Drummond Bedsy and the Bowen Basgin of.Permian
Collinsville Coal Measures, Middle Bowen Beds and "Passage Beds",
Upper Bowen Coal Measures, and Triassic Carborough Sandstone.
Lying ﬁetween the.Anakie Inlier and the Bowen Basin are the
Upper Devonian to Lowef Carboniferous Bulgonuana Volcanics.

The Anakie Metgmorphics aré an unknown thickness of
folded and sheared quartz schist? quartz mica schist, and mica
schist that are older than Devonian. South of Clermont town-
ship, they are overlain unconformably by a sequence of Middle
Devonian ooralline limestone (the Douglas Creek Limestone),
brachiopod-besring giltstone, and Theresa Creek Volcanics that
include flows of andesite ‘and trachyandesite and equivalent
tuffs. . In the west, the Anakie Inlier is overlain unconformably
by 1;{000 to 20,000 feet of Lower Carboniferous Drummond Beds of
rhyolite, conglomerate, and plant-bearing sandstone and siltstone,
which are folded into a broad syncline. In the east, the Anakie
Inlier is overlain unconformably by an estiméted 16,000 feet of
Upper Devonian to Lower Carboniferous Bulgonunna Volcanics of acid
voleanics and plant-bearing siltstone. At Clermont, the Anakie

Metamorphics are overlain unconformably by Permian marine and

' freshwater rocks, and at Blair Athol by Permian coal measures.

The Permian rocks of the Bowen Basin overlie unconformably
the Bulgonunna Volcanics. They comprise, from the base upwards,
at least 150 feet of Collinsville Coal Measures, including at
least 30 feet of coal, 1000 to 1500 feet of Middle Bowen Beds
(marine quartz greywacke and siltstone, with two coquinites
near the exposed base) that intcrfinger with an estimated 2000
feet of "Passage Beds" (alternating marine and freshwater quartz

greywacke and siltstone with coal seams), and an estimated
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3,500 feet of Upper Bowen Coal Measures'(freshwater quartz
greywacke, sandstone, lithic sandstone, and coal seams).  The
Upper Bowen Coal Measures are overlain, probably conformably,
by 850 feet of Triassic Carborough Sandstone. The Permian
Blair Athol Coal-Measures, which comprise 800 feet of con-
glomerate, sandstone, siltstone, and shale and several coal
seams, including one a hundred feet thick, overlie unconformably
the Anakic Metamorphics in an isolated basin.

Igneous activity was widespread in the area. The
Theresa Creek Volcanics were intruded, probably in the Carboniferous,
b& monzonites; the Permian rocks in the north—eastefn part of the
Sheet area by syenite and granodiorite; and the Bulgonunna
Volcanics and Permian rocks in the Peak Range and elsewhere by the
Tertiary Peak Range Volcaniecs and by dykes of basalt and
trachyte., Tertiary olivinc basalt was extruded over a wide area.
The Peak Range Volcanics are an exceptionally well-exposed and
well—preserved‘suite of hypabyssal intrusions of soda-rich
rhyolite and trachyte.

The Permian rocks are gently folded except where they
are arched up by ignaoﬁs intrusion. Broad folds in the Cherwell
Range and small domes elsewhere are potential rescrvoirs for

petroleum generated in bodies of dark siltstone.

INTRODUCTION

The field work described in this rebort wasg done in the

period June to October 1960, The areas mapped and reported on

by individual geologists are as follows:

Veevers: Cotherstone and eastern half of Peak Downs 1-mile
Sheet areas.

Randals Grosvenor Downs, Phillips, Monteagle, and Banchory
1-mile areas, and Blair Athol Coalfield.

Mollans Blair Athol and western half of Peak Downs 1-mile

areasy all occurrences of the Peak Range Volcanics.

N
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3.
Patent Mount Rolfe, Mount Violet, Frankfield, and
most of Kilcummin and Clermont 1-mile Sheet

‘areas.

Mapping in the Clermont Sheet area and in the Mount
Coolon Sheet area (lialone, Corbett & Jensen, 1961) was carried
out as the first part of a systematic plan to map the Bowen
Basin in the search for oil. | The Geological Survey of
Queensland co-operated with the Bureau by attaching a geologist

to each party.

Location. The Clermont Sheet areca (Fig.1) lies in central
Queensland, east of the Great Dividing Range, and 80 miles
inland. Clermont and Blair Athol are the only townships, and
they are linked by a branch railway-line to Emerald, and

served by Queensland Air Linesy the surrounding districts

aré served by Country Air Services. The Northern Inland
Highway, sealed in part, crosses the areag other main roads are
the Clermont-Coast Highway, and the Clermont-Alpha Road.

There are at least 300 homesteads in the area, which
is used for grazing cattle and sheep except near Clermont, where
grqin Crops are grown. Clermeont, with over 1,000 inhabitants,
is the main centre, and Blair Athol, 12 miles north-west, is a

coal mining town.

Previous Work. The Clermont/Blair Athol area has interested .

geologists gince gold, copper and later coal were found therc in
the last century. The first geological observations were made
by Leichhardt in 1844, when he disccvered the Peak Range. The
geologists who have done most work in the area are Dunstan, Rands,
and Reid, all of the Queensland Geological Survey. Individual
references to their work and to that of others are made in the
text.

Recent work includes a drilling survey of the Blair
Athol Coalfield by the Commonwealth Aluminium Corporation, and

regional surveys of the northern part of the Bowen Basin by Santos
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and Associated Freney Oilfields.

Air.photographs. This was the first survey to use air photo-

graphs in mapping the Clermont Sheet arez. Two sets were
available: R.4.A.F. photos, teken in 1947, at a scale of
1348,000, and Queensland Lands Department photos (1952-60) at
a scale of 1:24,000. Control sheets were supplied by the

Division of National Mapping, Canberra,

Topography and Drainage (fig.2). Relief in the area is 2,135

feet, from an altitude of 2,675 feet at Browns Peak in the Peak
Range to 540 feet in Ripstone Creek, on tﬂe eastern edge of the
Sheet areca. Browns Penk stands 1,600 feet above the surrounding
plain.,  The main divides are the Denham Range, Drummond Range, -
and Peak Range. 'The Cherwell Range is 2z spur of the Denham Range.
The Peak Range is prominent and picturesqﬁe, with plugs and domeg
rising above the Peak Dowms. The Drummond Range is poorly
defined and rises only 200 feet above the surrounding country,

The Denham Range is barely discernible on the ground, but never—

theless is the %atershed between the.Suttor River system and the

Nogoa/lsdacs - llackenzie River systems. The main watercourses
flow a few months of the year only. Watercourses in the north-west
quadrant are braided and, in parts, choked with alluvium.

Heights throughout the Sheet area were measured by
barometer. Control was provided by accurate heights on the railway-

line, main roads, and at trigonometrical stations.

PRE-DEVONTAN

Anakie Metamorphics

The rocks of the Permian Bowen Basin are separated from
those of the Carboniferous Drummond Basin by a sequence of folded
metamorphic rocks, the Anakie Metamorphics, whiéh consist of
schist and slate intruded by granitic rocks. The Metamorphics

extend northwards from near fnokie, in the Emerald Sheeot area, for
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Figure 4.

Goology 8 Geophysics, Moy 1967 MfAI'Z

Variations in airphoto pattern within the
Anakie Metamorphics presumably indicating
different lithologies. Note strong lineaments
at top and bottom of phetos

feproduced with the permission of the Lands
Department, Erisbane.
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over two hundred miles. No estimate of the thickness of the
sequence can be given. The age of the Anakie Metamorphics is
known only by the superposition of Middle Devonian rockss they
are shown on the map aé pre=Devonian. The outecrop of the unit
in the Clermont Sheet area was not mapped during fhe recent
survey, but its areal extent has been delineated. In the
Clermont Sheet area, the rocks contain gold and copper.

Jensen (1921) used the term Anakie Series for the
granite, porphyry, schist and slate in the Anakie area. He
referred to the metamorphic rocks around Clermont as the Clermont
Series; Reid (1936) called the same rocks the Clermont Slates.

On the Geological Map of Queensland (1953) undiffercn—
tiated Lower Palaeozoic rocks that exteﬁd from Anakie to south-west

of Collinsville are called the Anakie Metamorphics. Tweedale

(in W11 & Denmead, 1960) refers to these rocks as the fnakie

Complex.

In the Clermont Sheet area, the main area of outcrop
of the Anakie Metdmorﬁhics occurs in the west; Clermont towmship
is situated on the eastern margin. South of Clermont tbwnship,
the outcrop is fbrty—five miles wides 18 miles north of Blair
Athol it is twenty-five miles wide, From here it trends N.N.W.
under the widespread superficial deposits, and only few outerons
are fisible..

~ The iAnakie Metsmorphics south-east and north-cast of
Clermont township are covered by widespread arcas of Tertiary
basalt ahd Cainozoic surface deposits. The presence of the unit
near the surface in thesc arezs is inferred by landform and by the
occurrence of extensive rubble of quartz and sheared rocks.

The dominant topography of the Anakie Metamorphics is
high, gently rounded, closely spaced hills with numerous deep
gullies forming a dendritic drainage pattern (fig.4). Variations
in the density of the hills and gullies, as seen in air photographs,

probably reflect different lithologies. Away from the main area of
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outcrop low rubble — covered hills with thick vegetation risg to
fifty feet above the flat-lying plains of superficial deposits.

L close study of the 1ith510gies of the Anakie
Metamorphics has not yet been attempted. Cutcrop exposure is
poor and the rocks have been examined only in the cuttings on
the Clermont - Alpha Rgad and along the track which links this
road with the Douglas Creek area. Hand speciments of the rocks
are determined as knotted schist, mica schist, quartz mica schist,
slate, and quartzose sediments. The rocks are intruded by
monzonite in the Douglas Creek area, and apophyses of monzonite
and syenite intrude the sediments near the contact. At CL3T5 oﬁ
the Clermont-ilpha Road scattered collinear outcrops of lamprophyre
are probably remnants of basic dykes which intrude the folded ani
sheared rocks; outcrop of the metamorvhics is poor here and the-
exact relationship is difficult to determine. Quartz reefs are
common.

The reliability of the lineation directions in the out-
crops examined cannot be established because of soil creep; it

does appear however that the rocks have undergone more than one

period of felding. Commonly measured cleayage directions are

080° and 3400. In the excellent 1:24,000 scale air photographs,
the Anakie Metemorphics are seen to be cut by lineaments which tgend
at widely divergent angles. These lines have not yet been recogn
nised on the surface, and their true nature is unknown (Fig.4).

The fnakie Metamorphics, which occupy about one-third of
the Clermont Sheet area, formed a stable block prior to the |
Devonian and Carboniferous sedimentation. A strong metamorphic
and structural unconformity exists between the westem flank of the

Metamorphics and the overlying Drummond Beds. On their eastern

side the Metamorphics are unconformably overlain by the Bulgonunna

Voleanics and the Permian sediments of the Bowen Basin. North of
Springsure the area of outecrop of the Metamorphics has been called

the Anakie Struectural High. We prefer to use the term Anckie Inlier.
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: Hawthorne (1950) has suggested that the scuthwest
extension of the Aﬁakie Inlier may uhdeflie the Mesozoic CGreat
Artesian Basin.to form the Nebine Ridge.

It is not yet fully understood what part fhe Anakie
Inlier piayed in the folding of the rocks of the Drummond Basin.
The Inlier was folded and sheared before the Middle Devoniang
Hill (i951) believes that the Iﬂlier originated a2t or ncar the
end of the lower Middle Devonian. The Inlier was probably & Btable
block or buttress during the Upper Palaeozoic folding, against
which the younger sediments were pushed. Certainly, the rocks dip
off the unconformity at high angles; and in the Emerald and
Springsure Sheet areas the contact is & faulted onei Parts of
the Anakie Inliér were low land during the Devonian and
Carboniferous. In the Douglas Creek Area a Middle Devonian marine

incursion is knowni; and theé area between Mt. Rolfe and Mt. Wilkdni

-was probably low land during the extrusion of the Bulgonunna‘

Volcanies (Fig.5).

The Anakie Inlier may contain several sequences infolded
toéether, with unconformities between them. Hill (1951) rsports
the core to consist of gneiss and schist ino ﬁhich slates have
been infolded. Dunstan (190?) recognised two "formations" -
metamorphic rocks and slates. The variation in the grade of
metamorphism of the rocks within this two~hundred mile long belt
shows that the story is not merely the dynamic metamorphism of a
single sequence but that it involves a large number of rock types,
most of which are now covered by Palaeozoic and younger sediments.

Jensen (1921) considered these rocks to have the same
lithological features as the Precambrian of the Northern Territory
but nevertheless stated that they were probably of Siluro~Devonian
age. Hill & Denmead (1960) discuss the Anskie Inlier in their
section on the Precambrion; there is no doubt that it contains very
old rocks as it had a complex history before the Middle Devonian,
but there is at present no conclusive evidence for a more precise age

than pre-Devonian.



U N— h.g.s \\F

" One Mile

]

— N =
pDa
Vi
i
) i
S T ) |
Z
=7 G~ 1}
P ~ =
S====" ——
i//'-‘_‘__‘-‘-__b
\ ™
o ',l
~
~_ PDo
ke \
\ ‘
\ \
\ ) :
N -

N
Hut® \\‘\\\QA“\——-*» @ Ds
Dt \\\\“‘f-f N

Bureau of Mineral Resources, Geelogy £ Geophysics. Moy 1961,




DEVONIAN AND CARBONIFEROUS

Portions of three areas of Devonian and Carboniferous

deposition lie within the Clermont Sheet arca (Fig.5). These

L areas are A, the Douglas/Theresa Croeks aﬁea to the south of
Clermont; B, an area extending an unknown distance eust of the
Anakie Inlier, énd C, the Drummond Basin, west of-the iinakie Inlier.
Except the Douglas/Theresa Creeks area, and the area west of
Mt. Wilkin, the Angkie Inlier remained stable during this pericd
of deposition while the rest of the Sheet area subsided. This is

the first known expression of the Arakie Inlier as high ground.

Creeks arean

A. Douglas/Theresa

Devonian marine sediments succeeded by volconies were
deposited in a subsiding area in the Anakic Metamorphics south of
Clemmont. The western limit of deposition is unknown because
” the sédiments and voleanics are thrust against the metamorphics.
Southward, the rocks are inﬁruded by granitic rocks. Four units

are recognised within the arca.

1. Douglas Creek Limestone (Hill, 1939)

The occurrence of small oﬁtcrsps of coralline 1imestoﬁe
on Douglas Creek has been knoﬁn for 75 years. The Douglas Croek
Limestone is described by Rands (1886), Jack (1835), and
Dunstan (1900). Etheridge (1911), Hill (1939), and Jones (1941)

described the corals., Comnah (1958) and Hill (in Hill & Denmead,

1960, p.144) summarized former knowledge.

Two small outecrop arcas were found during the present
survey (Fig.6). From the published descriptions, Hill (1939) con-
cluded that there were four areas of outcrop. Two of these could not

be located last year, and either some localities have been duplicated

L1

in the literature, or some outcrops have since been obscured by out—
" wash or alluvium. The main outcrop, Z-mile north-east of Douglas

Creek Homestsad, is a low rise, 50 yuzds by 200 yards, that lies at

the base of steep hi}ls of metamorphicsy the othef outcrop is rep—

resented by rubble, 2-mile south~west of the homestead.
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The limestone is blue-grey, fine grained, massive and

) well jointed, and contains abundant fossils: Areds of coarse

recrystallized calcite are common, but caleite veins are rare.

A few parts of the limestone contain silioified fossils, but most
; ; 'f[_&-[_ e, ¥ o~
of the limcstone contains no visible secondary silica. bt AN e B
Lrlee ol e eindns sLGI0EL b Pyt .

Corals and stromatoporoids are the main fossilss

brachiopods, molluscs, and crinoid ossicles are rare. Hill (1939)
described the rugose corals, and Jones (1941) the tabulates, which

outnumber the rugose corals. Corals described by Hill and Jones

includes

Aicanthophyllum clermontensis  Eth.

Spongophyllum. cyathophylloides Eth., <

Xystriphyllum dunstani Eth.

Pavosites Ydryani Jones

- F. nitidus Chapman

Alveolites  suborbicularis Lamarck

Thamnopora meridicnaiis (Bth.) var. minor Jones

T, foliata Jones

Stristopora 7 hillas Jones

S. ? plumoss Jones

Gephuropora duni Eth.

Scoliopora flexa Jones

Syringopora cf. spel .eanus Eth.

Professor Hill examined the collections made by this survey, and

found the fcllowing hitherto unrecorded species:

\
Romeria thernii (Chapman)

Favosites goldfussi Auett,

Xystriphvllum c¢f. megnum Hill

(']

Thamnopora 2spp.

- According to Hill and Jones, the corals indicate lower Middle
Devonian, probably upper Couvinian.
Outwash obscures the junction between the limestone and

other formations in the area. The main outerop lies near quartz-veined
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quartzite of the Anakie Metamorphics, and the junction is inferred
to be an unconformity. A difficulty in this interpretation is to
explain the absence in the limestone of detritus derived during
deposition from nearby hills of Anakie Metamorphics. The junction .
may of course be a fault, but the limestone seems liitle disturbed,
and contains no quartz veins. Probably only one thick bed is
exposeds the outcrop is elongated north-westward, which may be the
strike, corresponding to a low dip south-westward,

The junction between the limestone and the marine
Tosgiliferous siltstone dowmstream on Douglas Creek is concealed
by alluvium and graveljy according to structure, the limestone is
sverlain by the siltstone. The limestone and siltstone are the
oldest well=-dated rocks that succeed the Anskie Metamorphics in
the Clermont Sheet area, and together they represent a basal marine
sedimentary phase within this area.

The limestone was quarried for the production of lime of

excellent quality (Dunstan, 1900).

2, Devonian Siltatone (M{:“-‘?Mf{"’l Clop ”9

Three outérops of hitherto unrecorded siltstone were
found in Douglas Creek south of the Douglas Creck Limestone (Fig.6).
The main cuterop, about 1 mile south-south-east of 5oug1as Creek
Homestead, is 100 feet of grey to brown micaceous siltstone, which

is well bedded, with beds up to € inches thick. The siltstone

contains brachiopods (two species of strophe®dontids, one coelospirid),
rare indeterminate pelecypods, gastropods, nautiloids, and crinoid

ossicles. One of the strcpheodontids is Lept o:struphia, a genus

which, according to Williams (1953), ranges in Burope and North America
from the Silurian to the end of the Lower Devonian. Records, un-

supported by description, of Leptostrophia in the lower Middle

Devonion indicate that Leptogstrovhia possibly ranges higher.

4 thin band of coarse feidspathic tuff is interbedded with the
siltstone near its exposed top, and is probably the first product eof con-
tinuing volcanism, The siltstone is overlain, apparently conformably,

by massive dacite of the Theresa Creek Volcanics.



7 o

Joints

One Mile |
b Fs51110

|

Bureau  of Minero/ Resources, Geology & Geophysics. May /961

o dccompany  Record 1967 /75

i




1.

3. Theresa Creek Volcanics (new name)

Volcanics are the main outeropping fock in the
Douglas/Theresa Creeks area. quf of the discontinuous outcrop
. in this arez is found in strike ridges of more resistant rock.
Areas of no outcrop are probably underlain by pyroclastics and
sediments. |
The sequence consists dominantly of voldanic extiusive
and pyroclastic rocksj sediments are minor. Most extrusives
are andesite and trachyandesife; rhyolite (flow, spheroidal,
A agfi ot
AFLGR) B0 5t1n, 20 dareindant ond basslt 4o wove. @’a‘;’/’ N s
! P e 2 3, 70, -
Pyroclastics, particularly lithic varieties, crop out poorly. ,
As already noted, large areas of no outcrop are probably underlain
by fine-grained pyroclastics, which may have a greater volume than
the extrusives themselves., The méin types are crystal and lithic
-tuffs characterized by ranging amounts of pink and grey feldspar
crystals. The lithic fragments include schist and extrusive
.(""“"d"f""/ﬁ See BL 95 p Gu, CLIOTT ¢ 1514 p s, Qm‘a:/?y, Cery &‘/6 700 ,LL 1048 ﬂ&(ﬂ/ vept)
- volecanie rocth The rare sediments are arkose, lithic greywacke, and
RLkriye e £2 {g_?/éf,‘y_{élfyé;m{i_ CL 88 phtes
siltstone The arkose contains up %o 40% of - feldspar, which was
probably derived fwom thellocal disintegration of contemporaneocus
feldspar-rich volcanics. The greywacke and associated siltstcne are
well bedded, whereas the arkose is poorly bedded. The extrusives
and pyroclastics are messive, and estimates of dip and thickness could
not be mades nevgrtheless, on the air photographs, the pyroclastics
have a distinctive strike pattern roughly alligned north-north-west,
Structure within the Volcanics, already obscured by poor bedding, is
complicated by later ignecus intrusion. In the west, the Theresa
Creek Voleanics are thrust at a high angle against the Anakie
Metamorphics ( Fig.?).
The Theresa Creck Volcanics succeed conformably Devonian
marine siltstone at Douglas Creeck, and elsewhefe they rest direetly
N on the Anakie Metamorphics. Except for an extensive cover of

metamorphic outwash, no rocks stratigraphically overlie the Theresa

Creek Volcanics, so that their upper age limit is unknown. In the related
Bulgonunna Volcanics, probably the same voleanic phasc persisted into the

- Lower Carboniferous.
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4e Undifforecntiated Palacozoic sandstone cnd siltstone

Two foult blocks of probable Palacozoie scdimente lic on
the castern side of the thrust feult (Figurce 7) The scdiments are fine

to medium~groincd, cross-bedded, meuve calecarcous_ orkosic swndstonc,

in
3 Lol pa cly pofecti 'l < (“"“"“"I‘““‘ﬁ'(‘i foee )

which quertz and potash fcldspar cach mak@i pL?Sw, and laminated chocolate

micaccous siltstonc. Thesc sediments contain angular detritus up to

6 inches scross, derived from the Anakic Mctamorphics. Rerc feldspar-

rich tuff, coarsc rcerystcllized limestonc, and a comrsc basic flow or
{m%{rﬂp&; 54/ bo,p/ fey

intrusivo werce olso secn.

The relationship botwoon thesc rocks ond the Devonian scgquence
is not known. They arc thrust ageinst the Anakic Mctamorphics - the
thrust is cxposed in scction at the hcad of the southern branch of Middle
Crcek nd dips westward at 55 dogrees - ond foulted sgainst Theresa Creck
Volcenics, and are truncated to the cast by monzonite intrusions. JWe-

dye- M‘S'ow
rcgardﬂfﬁc sandstonc and 311tstonﬁkas probably part of the Devonian basal

sod1mcnt~ry gcquence in tho erca.

B. Arca cast of thc Anckic Inlier

Bulgonunna Volcanics (Msolonc ct &l., 1961)

The Bulgonunna Volcanics are o thick scquence of acid volcanices
and probzble freshwater scdimcnﬁs. Their outcrop cxtends southward from
the Mt., Coolon Shecet crce to o point 20 milcs north-cast of Clcrmont

(Figs. 3 and 5). To the cnst, they are overlain unconformebly by the
Pormian scqucnce of the Bowen Basin, and by basalt, ond, to the west, lic
unconformably on the Anckic Mctemorphics.

Reid (1928), who describod-tho Bulgonunna Volecnics of the
Mt. Rankin arca, rcgorded them as cquivalent to the Lower Bowen Volcanics,
rnd hcnce placed them within the Bowen Brsin scquence. Ixcopt for Rowe's
recscrvation (in Hill & Denmced, 1960, p.194), that !'steep dips near
Flotcher's Awl suggest these beds mey be older than Permian (N.C. Stevens,
pers. comm.)!, Reid's vicw of the agc of the volecanics has persisted to
the present.

in the Clermont Shect arcn, the Volcanics crop out poorly in
low strike ridges, and large arcas arc blanketed by Tertiary basalt and

soils Most of the scquence consists of flow and spherulitic rhyolite,
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ceite, and écid and intermcdiatc pyroclastics, in port modificd by

sedimentory proccsscs during dcposition.* A considcrable cmount of milky

quartz is scgregated in veins and in irregulor masscs withip tho rhyolitc;

Floﬁ structure in the rhyolite is rogular, cxccpt in the Mt; Ronkin erce,

where arcas of contorted flow occur within the generelly rogulor flow

system (Fige8). Thesc arcas of contorted flow are probably cxtrusive ventse
The pyroclastics arc derived mainly from acid and intcrmediatc

volcanicsg? They ronge from finc to very coorsc, and grede into tough fine

to modium-graincd derk greywacke and olive-brown ond groy siltstone. X

Somo-groywacko contains up to 50% potash and plagioclasc fcldspar, and 50% of

volconic rock fragmonté. Most groywacke conteins lcss than 10% of quwrtz.

. The scdimonts arc well bedded, and werce probably laid down in watere. The

rclative amounts of voleanic flows and aqueous scdiments, including

dffent
pyroclastics, orc.hard to cstimatcs This is duc to complex depositional

rclationships, and to poor oxposurc, If the obscurcd parts of the scquonce

consist of scdiments ond pyroclestics, then the apparcnt dominance of
ﬂ-p&‘%iﬁ(»n1tll ]\" 1

* 4 wbyroelets 2y FL,%l nép(ﬁ? Q"ﬁ £
oxtrusives over scdiments would be r“VC’rSC%NC?M,b i A w’ pr’ & el Ar-—t..my ‘? o

an “ r.a Jr/wo aawpf& fruvo/;;» '
The only placc whorc ase attomptgqgto estimato tho thickncss of '
the Bulgonunna Volchnics is the Mt. Rankin crca (Fige8) where the
thicknoss cstimotod from a fow dips is 16,000 foct.
* Neor the head of Rankin Creck (Fig.9), within the top 1,000 fect
of the cxposcd scquence, olive siltstonc conteins Lower Carbonifcrous

lepidodcndroid plants. Mory E. White (Appendix B in Malonc ot al., 1961)

pfovisionally identificd Lepidodcndron, Lepidophyllum, Lepidostrobus - all

cf. L. 2culcatum Sternberg - ond Stigmerie ficoides Brong., that indicatec
Lower Criboniferous. The lower age limit of the Voleanics in the Clcrmont
arca is unknown, but to the north (Malonec c¢t al., 1961), (?) Upper
Dovonion lepidodendroids were collccted ncer the cxposced bascs

The Voleaonics overlic unconformebly the Ancicic Metemorphics to
tho west, and arc overlain unconformebly by Permion merine Middle BowenBeds

in the Mt.Lebanon~lMt.Donald area, and probably by Middle Bowen

Cozl Mcasurcs farther north in the Rugby arca, (?) Tertiory basalt

blankets much of thc Volecanics, cnd plugs of the Pcok Renge Volecnics

_ picrec them et Fletcher's Awl.
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In the area cast of Mt. McLarcn and Mt. Violet (Fig.8), the
Voleenics dip north-north-cestward from 20 to 50 degrecs. Contoyted fino-
greoined sediments et Mt, McLarcn mey be siumps. The Volconics, west of
Mt. McLorcn and Mt. Violet, heve low dips, and they probably rcst on a
broad shellow platform of Anakic Metemorphics (Fige5) .
C. DRUMMOND . IN
Drummond Beds (Jack, 1892)

Tho Drummond Beds of the Drummond Basiq’ghiﬁ occupy the
westorn portion of the Sheet arce ond comprise acid voleonics overlain by
freshwater conglomeraote and plant-beoring quarﬁz sandstonc, siltstonc and

groywacke, The moximum estimoted thicknoss is 20,000 feete The Drummond

~ Beds overlic unconformably the Anakie Mctamorphics; their top is not

prescrved. The beds are folded into a broad synclinc that strikes
north-north-west; and, immediatcly west of the Sheet area, into on elongafo

domcs The Clermont Sheet arca cmbraces a small part only of the Drummond

' Bods, which, according to Tweedale (in Hill & Denmead, 1960, ps145, figs25),

cxtond 80 miles north, and 90 miles south of the Shect arca.

The name Drummond Beds was first used by Jack (in Jack &
Etheridge, 1892) for the rocks of the Drummond Ronge, including thosc at
Bogantungen,- whenee Tonison Woods (1883z,b) and Etheridge (1891) dctermined
Lepidodendron spey  Jack rogarded the rocks as "Carboniforo—~Permian®,
Roid (1930¥) oxtended the known outerop of thesc rocks, and rofc;rred to them
as the "Drummond Serics" of Upper Devonicn to Lower Carbonifcrous oge.
Shell Quocnsiond Development (S.Q.D., 1952) dividod the Drummond Beds of
the Springsurc Shoct arca into five formations, two Devonian and threc
Lowcr Corboniferous., Hill (1957) used the term "Drummond S:ries", but
rogtricted it to include only thosc formotions which Shell rogorded as
Lower Carbonifcrous. Twcedale (in Hill & Denmcad, 1960, 145—147,{75-177),
rceently suwmmarized prescnt knowledge of the Drugmond Bagin.

The various formoations in the Drummond Basin mepped by Shell
in the Springsurc. arca cannot yct be troced northward into the Clegmont
Sheet arca, bocausc the lithology and detailed structurc of the rocks in

the intcrmediatc Emcrald Sheet arca arc not precisely known. A joint
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Figure 10. On the west, dip slopes of conglomerate on the
eastern flank of the Narrien Range; on the
east, low strike ridges of less resistant rock.
produced with the permissiuu of the Lands Department
Brisbane,



Figure 11, Looking south along the Narrien Range -
an asymmetrical dome.

Figure 12. (?) Gas bubbles in tuff, Bastern Creck.
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BureaurQﬁeGnSIand Geological Survey party will map the Emerald Sheet areca
in 1961, cnd their work should provide a basis fér identification of the
various formations of the Drummond Basin in the Clermont, Emcrald and
Springsurc Sheet arces. We thercfore defer relating the Clermont ond
Springsurc rocks until this work is done.

The Drummond Beds occupy o belt, 15 to 20 miles wide, on the
westorn portion of the Sheet arca, but arc well cxposed, in dip slopes,
strike ridgcs, and low scrub-covered riscs, in the south-west quadrant
only (Figs.10,11); fartﬁcr north, widespread Cainozoic deposits cover
the cntire arce cxeccpt for gently undulating sandy riscs and small hills.

The variable lithology of the Drummond Ecds in the south-west
quadrant of the Shect arca is shown in Platc 2. The scquence is folded
into a broad synclinc; the westorn limb is represcented by columns R1 to
R5, cnd the castern limb by R6 to R11, The lower portion of Scction R1 is
mecsurcd on the castern limb of the Narricn Renge Domé immediateiy west of
the Sheet arcoe The lowermost buds on the western limb of the syneline
are medium-bodded arkosc and mcdidm to thick=bedded quartz sandstone with
pebble bends and interbedded fiﬁo quartz sandstonc, ovecrlain by a massive
quartz pebble and cobble conglomeratc, which constitutes the dip slopes of
the Norrien Range (Figs10 & 11). The conglomeratc is succeeded by massive
to medium~bedded quartz sandstone with minor lenscs of dark grey siltstone
(Plate 2,R1), ond intorbedded sandstone, siltstonc, mudstone, ond

greywackes Plants occur throughout tho séction, but determinable

" specimens wore found at localitics CL 302/4 (off the Shect erca) and

CL 303/10 only.

| The basal rocks on the castern limb of the synclinc arc an
acid’voleanic suitc of interbedded crystol tuff and rhyolite overlain by
tuff and tuffoccous sandstonce Thesc rocks overlic unconformably the
Anokic Mctamorphicse. At locality CL 359/12 on Eastcrn Croeck, intcrbedded
rhyolite, tuff, ond cgglomerate overlic shearcd mica schist,«quariz mica
schist, and herdencd siltstone; thec agélomcrate contains onguloar pcbbloes,
cobbles, and boulders of rhyolite ond shearcd rocks (Fige13). In places,
the voleanics contodn large vesicleo-like cavitics formed presumably by -

bubbles of cscaping gos (Fige12)e The acid volconic suitc is overlain,
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apperently conformably, by interbedded sandstone and siltstone similar to
the rocks in the upper portion of the western scquence.

Poor outcrop in parts of the scquence prevents accurate
measurcnent of the thiclness of the Drummond Buds. The stratigraphic
columns in Plate 2 werc compiled with the cid of mcasurcd dips and large-
scalo air photographs; gops in the columns orc duc to poor outcrop. In
cstimating the thickncss of poorly coxposcd beds, we have assumed a dircction
end amount of dip consistent with the cnelosing cxposed beds.  The scctions
on the cast and west limbs of the synelinc have thus been cxﬁcndod‘to
outerops of flat-lying rocks that, iying on the axis of the synelinc, arc

the prescrved top of the scquences is alrcady noted, the Drummond Beds

have a clear strike pattern on air phetogrophs, end beds werc thus troced mmuh‘"’”i

between scetion lincs, ghich were chosen in places of simple structurc,
The results of tho meosurcments arc that scetions R1 to RS, ;n the western
limb of thc synclinc, indicatc 14,000 feet, ond scetions R6 to R11, on the
castern 1limb, 20,000 fcct.

The synelinc cxtends north-westwerd into the Buchanon Shect
arca, where it is covered by Cainozoic depositse Immediatcely west of the
Shect orca, an clongatc dome has been carved by crosion into the rﬁggod
Nerrion Rangce. Nuqﬁ%rous broad folds occur southward, in the Emcrald
Sheet arco. Within the broad synelinc of the Clermont Shéot arca the
rocks ore locally folded with minor faulting into small domes and basins.

Fossils from CL 362, 2,000 fect stratigrephically above the
voleenics at Rod Mountain (Plato 2, R10), were identificd by Mory E. Whito
(Appendix B in Melonc ct al., 1961) as Lepidodendron spe, and Stigmaria

ficoides. S. ficoides was clso found cast of Compoven Mountain (R5,

CL 303/10). An indeterminable, but probably the scme, speeics was found
in quartz sandstonc ot CL 302/4, which lics just outside the Sheet arca
on the Clermont = Alpha road, 4 miles south~wost of Mistoke Crecke The
associotion of S. ficoides with Lepidodendron indicatces Carboniforous.
The plant locality at CL 362 is ot least 6,000 feet above the exposed
basc of the volcanics, which points to the possibility that part or all

of the volcenies extend downward into the Upper Devoniane
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The main outeropping rocks north of the well-cxposcd Drummond
Beds in the south-wost quadrent arc voleconies. In the south-west quadrant,
voleanies cxtend in unbroken outcrop from Clydevalc to Vanguard Creck,
cast of Montcagle Homostead, which marks the northorn cxtent of good
outerops Ferther north, they arc exposcd in isoloted low hills ond ridges.

_ ( petwnnshy erpe pr3).
The most prominont of these, Mt. Rolfc, consists of porphyritie rhyolitc4\
The Drummond scdiments 5 miles north of Enlang Homestead arc intruded by
Cp.u::.n“r\.n.l:ku] &4 L9 Pp;;g)ﬂ%)

dylkes of 1amprophyrc£_ Eost of Mt. Rolfe, isolated outerops of rhyolite

ond other volecanics, tentetively identificd as Bulgonunna Voleanics,

probably provide o link betwoen the Bulgonunna Voleanics and the volconics

" of thc Drummond Beds.

Summary

Residunls of volconies on the Anakic Inlicr, which scparates
the three arcas of Devonian-Carboniferous rocks, indicate that these erces
were probably connccted during at lenst part of their depositional history.
On fhat port of the Amekic Inlicr that lies between the Déuglas - Theresa
Crecks arca ond the outerop of the Bulgonunna Volcanics, o small outcrop
of coarsc green agglomerate on the westorn side of Spndy Creck (Dt, in Fig.j)

lics unconformably on the Anckic Mctamorphics: e 5 Irmredis

castuord off Anolkio Motomarphics, A sccond link, this time between the

Bulgonunna Volecenics and the volcanics at the bose of the Drummond Beds, is

probably indicated by the isolated outcrops of porphyritic rhyolite that

rest on the dnckic Metamorphies between the Northern Inland Highway and
Mbe Wilkin,

In the Clermont Sheet arca deposition probably took place in
the three arcas during various parts of the intcrvel Middle Devonian to
Lower Carboniferous; during ot lecst part of this interval, the threo
arcas were probably conﬁcctod. In the Douglas - Theresa Crecks crea, the
oldest deposits are Middle Devonian shallow merine limestone and siltstonc,
succceded by intermediate and acid volernie rocks. These voleanic rocks

cre probably cquivalent to the lower part of tho Bulgonumna Volcanics,

& o Rrmons WA
, : ;
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which, north of the Sheet arca, contnin ?Upper Devonion pleonts. The acid
volernices that appear higher in the Bulgonunna Volcanics arc probobly
cquivalent to the basal aecid volecanic rocks of the Drummond Beds, and 'bhol
scdiments near the cxposed top of the Bulgonunne Volcanics worce deposited
probably at the same time as the scdiments of the Drummond Beds. These

rclationships orc summarized in Figurc 14.
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PERMTIAN
Introduction (Fig. 15)

The known Permian rocks of the Clermont Sheet area are a
sequence, from the base upwards, of coal measures (equivalent to the
Collinsville or Middle Bowen Coal_Measures), the Middle Bowen Beds of
‘marine quartz greywacke, g:eywacké, and siltstone alternating in the
upper part with freshwater éreywacke, giltstone, and thin coal seams,

_and the Upper Bowen Coal Measures of freshwater lithic sandstone,

greywacke, mudstone, and coal seams. - In the south-eastern part of the area
the Middle Bowen Beds are marine throughout. The exposed Middle Bowen Beds
are estimated to range from 1,000 to 2,000 feet thick, and the expcsed
Upper Bowen Coal Measures to be at least 3,500 feet thick., The Lower
Bowen Volcanics, which lie beneath the Middle Bowen in the eastern limb

of the syncline, are not known in-thqkplarmont Sheet areca. West of the
main-éutcrop s the Blair Athol Coal Measures occuf_in an isolated basin,

apd marine and freshwater rocks are cut by a shaft at Clermont.

The ©oazl measures at the base of the Fermian sequence
are known from the records of two, possibtly three, water bores only
(Rugby, 0.K. Béres; rossibly the Cherwsll Bore); the Middle and Upper
Bowen Beds are emtensively exposed in the eastern third of the Sheet
area but their westward extension is obscured by basalt and thick soil,
and, besides small outéroPS, they are known only in water bores, shafts, and
open~cut mines. The base of the sequence is known in three areass in the
Mount Lebanon/Mount MeDonald arca, where marine rocks rest unconformably
on Bulgenunna Volcanicsy at Clermont, where probably cquivalent marine
rocks rest on Anakie Metamorphicsj and at Blair Athol, where undifferentiated
Permian coal measures rest undéonformably on Anakie Metamorphics. EBvidence
drawn chiefly from the log of the A.F.0. Cooroorah lo. 1lWe11, which lies
15 miles cast-south-cast of the south-east cornorof ‘the ﬁh&@t area ,
suggesfs that Fermian rocks olderlfhan~those known at these unconformities
underlie at least part of the known area of Permian rocks. This suggestion
of older Permian rocks in the area cannot be developed further other than by

geophysical methods or by boring, and consiquently this account deals solely
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with those Permian rocks disclosed by natural exposure or by shallow

bores, shafts, or open-cut mines, Mary E. White (Appendix By in

Malone et al, 1961) has determined plant fossils, which were found in

the Middle Bowen Beds, in the Upper Bowen Coal Measures, and in

- isolated outcrops.

Marine fossils (Dickins, Appendix 2) include

. brachiopods, pelecypods, gastropods, corals, crinoid ossicles, and

they indicate that the marine beds of the Clermont Sheet arsa are
equivalent to or younger than the Ingelara Shale in the Bowen Basin,
or the Maitland Group in the Sydney Basin. Dickins correlates the
clarkei-bed with the Big Strophalosia Bed of Collinsville, The older
Pérmian beds below equivalent strata in the Hounf Coolon Sheet area are
not represented in the Clermont Sheet area:
No new classification of the Permian sequence is
attempted. Except for a few minor changes, we follow Reid (1928, p.193),
who divided the sequence into:
Upper Bowen Coal Measurés
Passage Beds
Middle Bowen Marine Series
Middle Bowen Coal Measures
Lower Bowen Volcanics
althain advaqpe beyond Reid's work is to show that
the volcanics in the Clermont Sheet area mapped by Reid as Permian (Lower
Bowen Volcanics) are Lower Carboniferous (Bulgonunna Volcanics) and that
the Passage Beds probably interfinger to the south with marine rocks.
Rowe (in Hill and Denmead, 1960, Pp.194-195) subdivided
the Middle Bowen Marine Series into "Pre-Clarkei Sandstones," "Clarkei
Bed," and "Post-Clarkei Formation."  Of thesc, we=mssmin the temm
"Clarkei Bed." {3 wetewwed.

Collinsville or Middle Bowen Coal Measures.

The oldest known Permian rocks in the area are the

- coal measures cut by the Rugby bore (Pig. 16F) (Reid, 1928). The

Rugby Bore lies in an area of black soil, and the relationship between
the bore section and the nearcest exposed rocks can only be inferred,

First, on structural grounds, the bore secction is believed to lie beneath tho
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Permian marine rocks to the south and east, because they dip regionally

to the east, and no evidence was found in this arca to suggest faulting

or reversal of dip. Secondly, at the head of Bullivans Creck, in the

Mt. Coqlon Sheet arsa, north-north-west of the Rugby bore along the
regional strike, Reid (1928, p.240) found sandstone that he identifiocd as
Ccllins¥ille Coal Mecasures. This sandstone lies hetween rhyolite
(Bulgonunna Volcanics) and marine Permian beds. Reid (1928, p.239) found
"ferruginous sandstone with Linoproductus farleyensis, Fenéstalla fossula,

e re ot
etc." 2 to 3 miles east of the Rugby Borej these rocks, which we—did—not

seeqiaré probably exposed in the bed of Grosvenor Creek. - The interval
geparating the coal seam in the bore from the only reliable stréfigraphical
marker in the area, the Olarkei-bed, is not knowns if the "fossil shedls"
recordad 141 feef above the coal seam in the bore are the widespread
Fermian fossils of the clarkei-bed or of adjacent strata, and not Cainozoic
fresh-water shalls, then the coal seam and the clarkei-bed occupy similar
relative positions as equivalent beds (the top seam of the Coilinaville
Coal Measurecs and the Big Strophalosia Bed) at Collinsville.

Reid suggested that "o width of 200 yards of iron-
stained shales and sandstones in the Denham Range, Logan Downs, betwean the
basal marine and glacial sandstones znd the Lower Bowen rhyolites'" belong
to the Collinsville Coal Msasuress the shele and sandstone which dip BQO
eastward, are now known to belong to the Bulgonunna Volecanics.

Redd alge referred the "freshwater beds of Clueny
Peak Range, underlying the marine series" tc the Collinsville Coal
Measures, but presented no evidence.

The Collinsville Coal lieasures therefore are probably'nnt
exposed in the Clermont Sheet area, and further information will
probably come only as the result of drilling. Whether the failure of
the Collinsville Coal ﬁeasures to crop out at the edge of the basin is
due to overlapping younger Permion rocks will be discussed later.

In the Rugby area, the only other bore from which
coal is recorded is the O.K. Bore, akout 5 miles south of the Rugby Bore.

The driller's log ist-
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0-3 feet loose rock and sand
3-97 white sand and sandstone
97-101 coal shale
101-148 red sandstone
148-213 coal shale
213-220 red sandstone
220-225 coal shale
225-263 white rotten sandstone
(total depth)
If the "coal shale" at 97 feet is authentic, the
Collinsville Coal Measures at this place are at loast 166 feet thick.
The poseibility that the Chefwell Bore cut the Ccllinsville Coal Measures
is discussed below.

Middle Bowen Marine Beds

In the northern part of the main Permian outcrop, in the
Mount Lebancn/Mount Donald area(Fig.FLﬁ% the Middle Bowen Beds rest
unconfermably on the Bulgonunna Volcanies. As already noted, farther
north, in the Rugby ares, the Kiddle Bowen Beds rest, probably conformably,
on the Collinsville Cecal Measures. In the southern half of the main
ottcrop, the base of the Middle Bowen Beds is not exposed. In the main
outcrop, the Middle Bowen Beds are overlain conformably by the Upper Bowen
Coal Measures. These rzlationships are shown in Fig. 17.

The mein differences between the Permian Scctions in the

‘north and south ares

1« In the north, the local base of the Middls Bowen Beds rosts
unconformably on Devono-Carbenifercus rocks, or conformably cn

Collinsville Coal Measures, wherczs in the soutﬁ, equivalent rocks are the
cldeét exposed, and the underlying rocks are unknown. Drillingis the

only way tc find out about the underlying rocks.

2; In the north, the Middle Bowen Beds comprise thin basal marine beds
succeeded by thick alternating marine and freshwater béds (the "Passage Beds"
of Reid), whereas in the southy the section is probably marine throughout.

The oldest known exposed Permian rocks in the Sheet
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area are the fossiliferous quartz greywacke that lies above the unconformity'
near Grass Tree Tank (Figs. 18, 16C), and the quartz greywacke and siltstone
.exposed beneatﬁ the clarkei-bed in Shell and Tomahawk Creeks, and in the core
“of the Norwich Dome, in the south-castern part of the Shecet area. These
rocks have the same vériability as those that overlie the clarkei-bed;

in the core of the Norwich Dome, at CL 47/10, a coarse-grained quartz greywacke
contains pelecypods and a martiniop 8id brachiopod. The clarkd-bed, asg
first pointedlout by Rowe (in Eill and Demmcad, 1960, p.194), persists over
a wide arca, and hencé is an excellent marker for mapping. - The clarkei-bed
is widely exposed in the south-castern quadrant of the Sheet area and in

the Nt. Lebanon/Splitters Creek area. It is a2lso exposed cn the flanks

of Mt. Denald; and penctrated by the. Quarry Hill shaft at Elermont,

In the Mit. Lebanon/Splittefs Creek arca, the clarkei-bed is a shelly quariz
greywaéke with erratics that is e¢xposed in long closely-jointed pavements

in the beds of waterhcoursés, and in the sides of low - mesas. Three

parts in the section above the unconformity in this area fig. 16C) ccentain
bPloe ks and boulders. The first bouldér bed is immediately aboée the
unconfermity, and contains blocks of volcanics, and pebbles and grit of
milky quartz, bcth derived from the underlying Bulgonunnz Volcanicss

the second beulder bed is the clarkei-bed itself, which contains angular o
rounded pebbles and boulders of dacite, other acid voleanic rodks, including
fléw-bandedlrhyolite, and quartzite, quartz schist, milky quartz, phyllite,
biotite schist, and, doubtfully, granite. At locality 132/2 a rock pavement

20 feet long and 15 feet wide contains the fellowing boulders:

Diameter -
Type of Rock 3" - 1! 1% = 3 & 5

quartz schist : 12 1 1
milky guartz 5 - | ™
blue—grey thyllite 3 2 -
dacite 2 = -

Pebbles between £-inch and 3 inches across have the same

composition and abundance. The milky quartz is well rounded, the phyllite



Figure 19. (Clarkei-bed, Feez Creek. Scale indicated
o -:-—-—--—.-.-— -
by match-box.
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and quartz schist angular, their fgceé corresponding to joints and
cleaﬁage; Pebbles and boulders occupy about 10% of the area of the
roék pavement; but their disfribution is patch&. They arc not
concentrated in layers, but the long axes of boulders liec parallel to
the bedding. :

At locality 12/1, the lérgest block observed was a
roughly tetrahedral block of quartzite 5 feet across,

The third part of the section with boulders is a
peiecypod—ribh bed 20 feet above the clarkei-bed., . The boulders and blocks
include tﬁe same types of rock that arc found in the clarkei-bed, but in
much less profusion; Both beds contain a lot of fossilised ﬁ%gd.

In the south-eastern quadrant of the Sheet area, thé
qggilse#i:—bcd and associated overlying.pelecypod-bed are free of boulders,
except for rare erratics up to 2 feet across, but they still contain
Ipebbles. The originlof the boulders in the clarkei-bed and pelecyp@d-bed
will be discussed later.

The clarkei-bed is about 20 feet thick in the Mt. Lebanon/
Splitters Creek area, Near Mount Donald, the bed is exposed in pavemente
in water-courses. In the south-ecastern quadrant, the clarkei-bed is thickef
(Fig. 16H), and contains a greater proportion of shells, most of them

Strophalosia clarkei, and a softer sandy and silty matrix (Fig. 19).

In streams, the bed is easy to trace because its outcrop upstream weathers
to.produce loose valves of 5. clarkei which are carried downstream for up
to 5 miles. Loose ghells, et least in its headwaters, have provided an
ap‘t- neme for Shell Cresk,

A census of the fossils on an exppsed bedding plane
was made atv two widely separated localities of the clarkei-~bed 132/1,
34 miles north of Big Horse Boroc and 225/1, one mile séuth of Woolamba
Homestead, on Isabella Croek., The census is not strictly quantitative
because several fossils were obscured by the matrixs the census

nevertheless points out the gross features of fossil distribution.
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Isabella Creek (225/1): 1 metre square

g

Object Width (mm,)
S. clarkei 42,5-20 | 2080 | 30-40 [>40
(vent:al up 1 - - 2
Shells (dorsal up - 1 2 B
ventral up 1 4 2 2
Single (ventral down - 2 2 5
Valves (dorsal up 2 3 6 6
dorsal down 1 15 14 14
Other brachiopod (Athyris) 1 & - _
pebble 1 - - -

A 4 inch-long pelecypod and a small bryezean colony ware also seen.

South of Mt., Lebanon (132/1): 1 metre square

S Width(mm.,)
Object T T 12,5-20 =~ 20-30 30-40 | 40
5. clarkei
(ventral up 1 - 2 ot |
Shells (dorsal up 2 1 7 -
(ventral up 3 3 17 2
Single (ventral down 7 10 17 4
Valves (dorsal up 1 1 5 -
(dorsal down 6 12 25 2
Ribbed (ventral up - - - 3
spirif-(dorsal up 2 -4 = 1
erid
shell
pebble 1 - ! = i

Three rugose Corals (? Buryphyllum) (two vertical, the
third horizontal), one large pectenid pelegpod (5 inches across, convex,
left valve up), and a single bryozoan colony were also seen,

Almost all the fossils are single valves of S. clarkei
that lie with the plane of commissure parallel to the bedding plane
Fig. 20A shows the sigze-frequency distribution of dorsal and ventral
valves from localitics 132/1 and 225/1, Fig., 20B the distribution
of valves from 132/1, separated into those that lie with ventral or
dorsal cxteriors facing upward, and Fig. 20C the distribution of
valves from 225/1, Obvious features are:- ' '
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1. in 132/1 (20.4), ventral and dorsal valves have much the same bell-
shaped distributions
2, - 225/1 (20A) contains fewer valves, dorsal valves outnumber ventral valves,
and the distributions are skewed to the lefts
3. Fig. 20B and C confirm the impression gained at the outcrop thét most
valves are dorsal valves that lie with their exterior facing downmard (i.e.
convex upward)., This is the position of greatest stability in turbulent water.

Accordiﬁg to the work of various authors including
Boucot (1953) and Veevers (1959), the frequency distributions shown in
Fig. 20A indicate that the samples represent death ossemblages
derived from living populations by selective rem0§31 or destruction of
certain size-groups. No shells cr valves less than 10mm. across were seen in
the bedy small specimens were probably too thin to withstand buffeting by
currents. In the sample measured at 132/1, equal mumbers ¢f dorsal and
ventral valves of the same size were removed from the 1iéing population,
but in sample 225/1, mere ventral than dorsal valves were remceved; or if
the samples are allochthonous,; more of the cne kind of valves were
deposited than of the other. These cbservations, together with others
on the boulders, point to deposition in turbulent water. This idea
will be expanded below.

About 20 to 50 feet above the clarkei - bed is a sandy
cequinite consisting mainly of pelecypods. The best @Xkosure of this bed
is at 12/1, 2% miles south of Mount Bebanon Homestead, where 15 feet are
preserved capfing a low mesa. The bed consists of quartz greywacke with
pelecypods; less abundant gastropods, rare productid brachiopeds, and plant
fossilss Iit also centains fessil wood and errat ics, up to 4 feet across,
of dacite, quartzite, and schist, which are not so abundant as those in

the underlying clarkei-bed., Wherever the clarkei-bed was found, so was

. the pelecypod = bed, and this relationship was used to extend the

stratigraphical datum provided by the clarkei -~ bed, which, bscause, its
thickness and fossil content are fairly coﬁstant, is more reliable. The
pelecypod -~ bed is particularly useful in tracing the structure of the clarkei

= bed northward frcm the south-east quadrant of the Sheet area into the
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Cotherstone/Phillips Creek area, wherc the clarkei-bed is not exposed.

For example, the base of the section shown in Fig. 16E is a pelecypod
T are 1€

bed with rare brachicpods, which ws identify as lying 20 to 50 feet

above the clarkei~bed.

e S
This is one of the few scctions in the area that B=e

sufficiently well exposed for its thickness to be measured directly.

The thicknesses of other sections in the Permian rocks were estimated

from dip measuremonts on spdrse outcrops, and hence are not reliable.
- e pwauat _

. In essence, ww# conception of these beds differs little
from Reid's (1928); South of Cotherstone Homestead, thick lenses of
quartz greywaéke, greywacks, and siltsfone, cross~bedded in part, and
sparsaly fossiliferous, lic above the pelecypod-bed. These lenticular
beds have a total estimated thickness of 1000 to 1,200 feet. In the
Peak Downs 1-mile Sheet area (the south;east quadrant of the 4-mile
Sheet area), pelecypods are intermittently distributed throughcut the
section. No coal or plant rootlets were fognd, and the entire section
beneath the Upper ECﬁen Coal Measures is probably marine. Woerm-tracks,
in various states of prescrvation, indicate an abundant bettom fauna.
Rowe (in Hill & Demmead, 1960) mentions an cil shale in Skell Creek,
but this was not seeh.

On a small scale, most beds are well beddeds some are
plonar cross-bedded, but the top and bottoms of the sets, and, where
seen, the top and bottom sets, are parallel. On 2 larger scale, most
beds are lenticular so that, when traced on zir photographs, most béds
are found to wedge out. For this reason, detailed structure cannot
be mapped bytracing single beds from the air photographs.

Farther north, on Phillips Creek (Fig. 16E), the
section is differentiated into thick bodies of quartz greywacke, and
thinner bodies of fine gfeywacke and siltstone. In this section, the
only marine fossils found above the expesed base, which is identified as the

pelecypod-bed that lies immediately above the clarkei-bed, are the
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martiniopsid brachiopods at 21/5 (Tay Glen Crossing). Tubular
structures normal to the bedding, either worm-tubes or rootlets,

are commony plant detritus is also common, and rare beds (cL4)

contain Glossopteris. Ne ceoal was seen until the Upper Bowen Coal
Measures near Lake Vermont Homestéad were reached., farther north,
in the Cherwell Range, outcrop is less centinuous, and the succession
is known in less detail.

Permian Rocks of the Cherwell Range.

Interbedded fresh-water and marine rocks crop out in

th

Lo

Cherwell Range north-east of Clerment, between Cotherstone Homestead and

Mt. Dillingen. These rocks, which lie betweanlthe Strophalcsia clarkei bed

and the Upper Bowen Coal Measures were considered by E&id (1928) to be
"passage beds" as they indicate the gradual change from the essentially
marine environmnent of the Middle Bowen to the freshwaterlenvironment_of
the Upper Bowen Coal leasures. Without regard to terminology, Reid's
appréciatiox; appears to Ef gubstantially correct. An estimate of
the thickness of these focks incurs considefabla difficulties due
tc large-scale cross-=bedding and minor reversalss ao thickness c¢f
2000 fect is indicated by a series of measured dips between Mt.‘Lebanon
Homestead and Yura Hemestead (Flate 3).

The "type area" for Reid's "Passage Beds" is the Cherwell
Banges however, 2s the term "Passags Beds" is net used in a formational
sensc no type soction within the meaning cof the Code of'Strﬁtigraphic ”
Nomenci@ture is required.

It is difficult to determine whether the "é%ssage[ggds"
are iﬂ fact a sepdrate formation from the underlying marine rocké.
The rocks of the Cherwell Range can be rracqﬁ alcng strike to the
scuth-south—-east where similar lithologies form the marine scquence
continuing upward from ﬁhe clarkei~-bed. Also, the presence of freshwater
material within the Middle Bowen Beds is well knevn from both field |
evidence and bore records. It is therefore difficult to draw a st arp
boundary between the "Passage Beds" and the underlying fessiliferous

beds on lithological or palazontclogical grounds. On the other



Figure 21. Benches formed by resistant sandstone beds,
Hughes Creek area, Cherwell Range.
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hand thelchange from "Passage"Beds"”fo the entirely freshwater sediments
of the Upper Bowen Coal Measurés is strongly marked by lithological types
and fossil content. |

The rocks of the Cherwell Range crop out as a dissected piateau,

east at a low angle., The plateau forms distinctly '
the surface of which slopes gently to the/high country between Campbells
Creek near Cotherstone Homestead and Mt. Dillingen, 10 miles west of
Grosvenor Downs Homestead. Tﬁe area is dissected by Gherwell, Coal Hole
and Harrow Creeks and by tributaries of Phillips Creeks Resistant
sandstones form prominent benches, which in places can be traced for
seversl miles around the gorges cut by streams. (Figi21)

The western limit of the plateau is the Cherwell Range, which has
a maximum relief of 300 ft. (Fig. 22)i On the east it slopes gently to
the plains of the Isaacs River and its tributaries. South-east from
Cotherstone the reiief is again high; similar tableland topography occurs
in the area west of Norwich Park Homestead.

The rocks of the Cherwell Range are a seqﬁence of fine, médium
and coarse quartz sandstones alternating with varicoloured siltstone and
argillaceous sandstone. The siltstone beds commonly contain indeterminable
fragments of wood and plants and in places afe carbonaceous. Iine-grained
quartz greywackes occur in thin beds throughout the sequence and occasional
beds of tuffaceous sandstone have been noteds Thin coal seams have been
observed in outcrop and recorded from bores.

Measured sections (Plate 3) show that sandstones are roughly twice
as abundant as siltstones. The sandstones are mainly medium to coarse and
form prominent beﬁches around the hills; the less resistant and poorly
outcropping siltstones form slopes between the benches (Fig.21).

Plate 3 shows the detailed lithologies of the Cherwell Range as
indicated by a series of measurcd representative sections. The section
measured at CL318/1 near Mt.Lebanon is in the lowermost beds of the Cherwell
Ranges The fossiliferous sandstone and_greywacke of this section are found
to be within 50 feet of the underlying.clarkei-b@d, which crops . out in
Cherwell Creek 2 miles south of this locality, confirming Rowe's (in Hill &
Denmead, 1960) inclusion of the "Passage Beds" in his "Post Clarkei Formation'.
Near the base the section is dominantly siltstone with marine fossils, plants

and traces of wood. The fossiliferous siltstone, greywacke and fine quartz
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sandstone pass upwards into medium quartz sandstone and siltstbone which,
with coarse sandstone, constitute the main lithologies of the Cherwell
Range. Southwards from CL 318/1, on the high ridges overlooking the
Clermont - Coast Highway, massive beds of medium and coarse quartz

sandstone with sﬁall lenses of siltstone conformabf??%ﬁgﬁaedium quartz
sandstone at the top of the section at CL 318/1. This altornation of
sandstone and siltstone extends over the entire area of the Cherwell Range
except west of Grosvenor Downs where the lithologies appear to be mainly
medium and coarse-grained quartz sandstones with only minor siltstone beds.
To the east the succession of alternating sandstonc and siltstone continues
to CL 325/3, %-miles west of Yura Homestead, where 55 feet of black smd
ferriginous micaceous siltstone and black.carbonaceous siltstones are
interbedded with fine and medium-grained felspathic and micaccous quartz
gandstones * Farther cast the rocks are mainly quertz sandstone of varying
grain sizes In the area between the headwaters of Hughes Creek and

Saraji Homestead the dominant lithology is a medium to coarse-grained quartz
sandstone, medium to thick bedded. Siltstone beds are lcss abundant compered
with the sections in the Mt, Lebanon Homestead and Herrow Creek arcas.

North of Harrow Bore, in the arca south of the econflucncc of Cherwell

Creck and Nime Mile Creck, the beds are sandy with only a little silt.

"In summary, in the upper part of the "passage ézds“ the ratio of sandstone

to siltstone is much higher than it is in the areas west of Harrow Creck
cxccpt near the contect of thesc rocks with rocks of the Upper Bowen Coal
Mcasurcs; and the lithology varies along strike.

Coal and carbonaccous siltstone have been notcd in a number of
localitiess A two-inch coal scam is rccorded at a depth of 56 fect in the
bore on Coal Hole Creck, four miles south of the Cherwell Creck confluence,
The bore, which went to a dopth of 126 feet, records alternating sandstonc
and siltstone. At CL 328/8, one and a half miles west of the Cherwell Creek
and Coal Hole Creck conflucnce, a poor exposurc of coal is partially hidden
by oxtensive alluviume G8ix inches of poor quality coal occur at the base of
50 feet of interbedded siltstone and fine greywacke overlain by cross-bedded
fihe-gfained quartz sandstone. The coal is underlain by a grey siltstone

conteining plant fossils. Concentrations of fairly fresh coal debris at
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various points in Cherwell Creck point to the likely occurrence nearby of
coal seams now covered by alluvium. The debris is not concentrated on
the inside bends of the creck or ncar rock-bars, and its upstream limit
is well marked by pieces ¢f coal up to cobble size; picces of coal from
pebble to silt sizc extend downstream for 10 to 15 yards.

Other exposures of black micacecous carbonaccous siltstone, besides
__ _(cL sz/B-)’ 5 S
the one alrcady mentioned/arc immediatcly west of Harrow Bore
where ten foot of medium—grained quartz sandstone is overlﬁin by twenty
feet of brown and black siltstonc, and at CL 325/6, $-milc south of Harrow
Bore, wherc carbonaceous siltstonc and carbonaccous greywacke are inter—
beddeds Thesc carbonacecous rocks all contain abundant mica.

In hand specimen, thc sandstonc of the Cherwell Range would appear
to be e potential reservoir rock for pctroleum; but examination of thin
scetions has shown most sandstone to be almest impervious, duc to a
fine matrix. Somc of the fine matrix is duc to tho wcathering of feldspar,
but most is original.

The sandstone beds are extensively cross-bedded. Tabular cross-
bedding (Dunber & Rodgers, 1957) is the commonest. In a fow localitics
only were rcliablce mcasurcments possible on the dircections of the foresets,:
and thesc did not provide any definitc information on preferrcd directions.
Gonerally, however, it was noted that the directions of meximum dip of the
forescts lay within 30-40° of thc rugional dip dircetion; in all
localitics, the dircctions of the dip of the forcsets range from 030° to
140°,

In places, cross-bods cannot be distinguished from truc bedding,
and this is probably rcsponsiblc for anomslous dips, and difficultics in
estimating the thickness of the beds. At CL 328/5, near the conflucnce
of Cherwcll Creck and Cozl Hole Crock, medium qnd coarsc~grained quartsz
sandstone is exposcd in a pavement 3 feot high; i£ is wcll bedded with a
dip of 23° in dircetion 090°. However, with small breaks covered by sand,
this pavement can be traced 4 milc upstream where it is socon to be part of
a cross-bed 6 to 8 fect thick in a scetion of 40 fect of interbodded fine,

mcdium and coarsc quartz scndstoncs which dip at 6° in the same dircction.



Figure 23, Jointed coarse-grained sandstone, Hughes
Creek, Cherwell Range,
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Again, at CL 358/2, south of Plum Treec Bore on Grosvenor Downs,
ferruginous coarse quartz sandstone and micaceous quartz sandstone have
thick cross-beds with foresets dipping 23° in a direction 070°% the
surfaces between numerous laminated and massive beds indicate the true
dip as 2° in direction 080°. At only a few localities were the directions
of foresets widely divergent from thet of the true dip. At CL 321/2,
2 miles north cf Harrow Bore, forescts dip 20° in a direction 110° whils®
the true dip is 59 %o 0300. At CL 351, one mile ecast of Clermont -~ Coast
Highway in Ninc Milc Creck, foresets dip 25° at 1400 in rocks which dip 2°
to 0700. At & number of localitics cross-bedding was random, with variation
of dircction between onc horizon of forescts and the next; neverthcless the
casterly component of cross-dip was meintained.
Contrary to cxpecctation, ripplc marks were not seen in these rocks.
Minor slump roles and loadcasts occur in the siltstonc interbeds.A Widesprecad
internal structurc of the "Passage Beds" is the occurrence of the "rootlets"
described by Reid, and thesc arc considered below in the discussion of the
depositional environment of these beds. Strong local jointing (Fig.23) is
developed in the sandstone; major dircetions are 10°, 400, 700, 90° and 1800.
The probable structurc of the Cherwell Range is shown in Plate 3.
The section through the Cherwell Range has been constructed from dip
valucs measured in the ficld, end indicates a probable thickness of
2,000 feet; the basal beds are approximately 50 feet above the clarkei-bed.
Reversals, as shown in the scetion, have been scen in air-photographs and
in the ficld but they do not cxtend for. Thercfore it is postulated that
the Cherwcll Range is not a scries of north-striking anticlines and synclines
but is .rather gently undulating with an overall shallow casterly dipe
An unusual structural featurc of the rangs is the predominance of apparently
flat-lying sandstone bencheos around the hills, whilst in the stream beds
outecrops of gently dipping siltstone arc secn. This feature is known not
to be an unconformity, boecause the sandstone of the benches can be traced
conformably downward into the outcrops in the crecks. Furthcermore, the
sandstone benches, perticularly thosc in the north, can bc traced into

eagily discernible dip slopes (Figure 24), and, where it is possible to
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trace the benches far cnough at right angles to the general strike, they
gradually dip towards the creecks at angles comparable to those of the
siltstones. The lithology of the siltstonc interbeds between benches is the
same as that in thc crecks and a possiﬁle explanation of the scemingly
discordent dips is shown in Figurec 25

The rocks of the Cherwell Range appear to be conformable with the
underlying clarkeci-bed + On present evidence it is not possible to regard
these rocks as a sceparate formation from the underlying mainly marinc rocks;
no distinet boundary can be rccognised between these and the fossiliferous
marine rocks south of Phillips Crock.

The different lithologics and thc sbundance of fossil plants in the
sediments of the Upper Eowen Cecl Measures provide good criteria for the
scparetion of this‘unit from the underlying "Passagc Beds's

The interbedded sandstone and sh&le”éf the Cherwcll Range were laid
down undcr paralic conditions indicating the change of cnvironment from
mainly merine to that which produced thce freshwater scdiments of the Upper
Bowen Coal Measurcs. The association of marinc fossils with abundant wood
fragments at CL 318/1 is indicative of cither ncar-shore scdimentation or
lagoon scdimentation with some scaward conncetion; Eﬁo plant-becring grey
shale, interpreted as a scat-carth at thc base of the coal gcam at CL 328/8
indicates freshwater sedimentation; the occurrence at CL 325/4 of large
pelecypods in cleoan coarsc quortz sandstonc suggests rapid deposition in a
marine environments The tabular cross bedding is probably indicetive of
deltaic scdimentation into either a lagoon or lake. The conditions of
deposition changcd rapidly ond were probably cyclice

A common featurc of the sandstonc beds.égé vertical, tubular
structurcs to which Reid (1928) gives the name "plant rootlcts®, Reid
records their diamcters as between " to 4", up to 5" long, and with the
long axis at right angles to the bedding. The outsides ccnsist of thin
films of carbon ond the centres are now filled with sand grains. Reid
vonsiders them "to bc undoubted evidecnee of marine or estuarine conditions',
but he 'also notes that 'es individuzl beds carrying Yrootlets" never appear
to have fossil shclls it would appecr they indicate some choange of condition

of deposition betwecen striectly merine and freshwater!'s Therc is no record
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of these structures in the highly fossiliferous freshwater sediments in

the Upper Bowen Coal Measurcs; and as no detailed structures have been

preserved it is at present impossible to determinc what the organisms were.
The fogsilg from the Cherwell Range arc Permian; the verious fossils

arc listed in Appendix 2 and in Appendix B (Melone et al., 1961).

Upper Bowen Coal Mcasurcs

(a) North of Phillips Creck

The Upper Eowen Cosl Mcnsurcs underlic the plains country of the
Isazes River and its tributaries in the eastern portion of the Clermont
Sheet arca. COCuterop is poor; the area has little relicef and is covered
by widesprecad surfacc deposits. The Measures arc apparcntly entirely
freshweter, and consist mainly of medium~grained greywacke, quartz sandstonc,
lithic sandstonc, siltstone and mudstonc. Coal occurrcnces arc known from
outcrops and from borc rccords,

The Upper Eowen Coal Measures conformably overlie the marine Middle
Bowen Beds. According to White (Appendix B in Malone et al,, 1961) the
fossil flora ranges from the Permian into thc Lower Triossice The thickness
of the entire scquence cannot be determined in the Clermont Shect arca, but
it is known to be groeter than 3,500 feot.

Jack (1879 ) used the term Upper (freshwater) Scries te describe
the rocks of the Upper Bowen in his threefola division of Ethcridge's (1872)
Bowen River Scries; this division recognised the occurrcnce of volcanics,
merine, and freshwater deposits in the Bowen Bosine. Leter workers used
cither o two-fold or thrce—l-fold division of the Bowen Rivcf Serics, but all
rccognised the occurrcnce of freshweter scdiments in thc upper portion
of the sequence. For this froshwater portion, Reid (1928) uscd the terms
Uppcr Bowen Coal Mcasurcs and Upper Bowen Formetions. On the Geological
Map of Queensland (1953) the scquence is called the Upper Bowen Coal Mcasurcs.

For this unit no type arca or type sections within thce mcaning of
the Code of Stratigraphic Nomenelaturc have yet been choscn. The concept
of the unit has evolved as the result of widesprood rcogionzl mapping:: by
numcrous geologists over the last ninety years. In the Mt, Coolon Sheet arca,

good cxposurcs of thesc rocks ccecur cast of the Redeliffe Tableland (Malone



Figure 26, Intrenched meander of Isaacs River, looking
south~east.



et al.,1961), and after further examination may prove to be a good type
section, both for the unit as a whole and for possible division into
formations., For the present, the type arca cembraces the northern portion
of the Bowen Basin.

The Upper Bowen Coal Measures underlie the widespread surfacc
deposits on that portion of the Clermont Shecet area that lics cast of the
bclt of high country formed by the Middle Bowen Beds. The main arcas of
outerop arc cast and south-cast of Mt, Kopcr Homestcad, in the south-castorn
portion of the arca, and north of the Isaacs Riwver in the north-castern
portion of thc Sheet arca. In this arca outcrop in situ is rere, and the
unit is lmown mainly from cxtensive surface rubblc and scroé. Some good
exposures have been secn in Cherwell and Herrow Crecks but very large gaps
prevent accuratc section mcesuring, Surface rubble is known in the black
soil arcas south of Winchester Homestead and south of the highway crossing
on the Isaacs River. The black soil plain south of Winchester Homestead has
been shown on previous maps as Tertisry basalt; however, in the recont
survey, the only outcrops scen in this area were calcarcous rocks with wood
frogments, ond white mudstonc, rich in fossil lecaves and wood. Scattered
outcrops and rubble of the Upper Bowen Measures have been noted in Ripstone,
Hughces and Phillips Crecks. |

The arca of outerop is a gently undulating plain with a gentle slopc
to the south-cest. Numcrous lurge brigalow stands occur and, with savannah
woodland, occupy 90% of the arez. The remainder of the arca consists of
hecavy black clayecy soils forming opcn gressy plains. The streams arc decply
entrenched meanders (Fig.26); in places alluvial baﬁks arc fifty feet high.

The lithologics of the Upper Bowen Coal Mcasurcs arc complex and
varicd., PBepid chenges from onc type to another may occur over scveral feet
of secetion or mcrcly over a few inches. Rock types arc dominantly siltstone,
mudstone and quartz sandstone, quartz greywacke and lithic smndstonej
calcarcous types arc common, The lithic sandstonc is a rock containing
approximetcly cqual portions of quartz and rock fragments, which togcether
total morc than half the rock, the remainder is feldspor, mica and other
minerals. Therc is no silt fraction in this rock typce. Calcarcnitc,

calcarcous greywacke, and calcarcous siltstone occur over wide arcas and
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the wedthering of these rock typcs has produced the black soil plains in
this area. Grey and whitc mudstoncs form o large proportion of the Upper
Bowen outecrops; however, as they arc usually flot-lying or occur as scree,
their proportion of the entirc sequence is not known. Diagrammatic scctions
showing the lithologics in Cherwell Crock, Hughes Creck, and ncar paunia
oru shown in Fig. 27.

Coal in thec Upper Bowen Coal Mecsures is known in scveral localitdcs
from cither outerops or bore rccords. Thé two best exposed ou£crops arc ab
CL 321/8 in Harrow Creck (Fig.28) and at CL 56 ncar Loke Vermont Homestoad
(Fige 29).

Tho occurrence at CL 321/8 is five milce south-west of Winchester
Homestecad and is exposed in the risht-hand bank of the creck. It is
extonsively coverced by elluvium derived by lorge-scale collapsc of the creck
bank, Its lotcral extent is ﬁot knowp, Traces of coal arc found throughout
a measured thirty foct of secection but it is not known how much of the upper
pert is actually in situ. The siltstone at the top and the scven—-foot coal
band ot the base arc in situs, The conl is poor quality ond rcadily brecks
into vory smell frogments; it is deuply wectherced.

A cool scem six feet thick is cxposed in o tributory of Phillips
Creck neer Lake Vermont Homestoode The cozl is underlain by carbonaceous
shale, and overlain by interlaminated carbonzcceous siltstone and fine to
medium sandstonc, with an angular diSCérdancc of 7 degrees, indidating
contemporancous warping. 4An analysis of this coal is giveon in Table 2.(j{iﬂ9

Previous maps of the arca show a number of coal scams in Cherwell
Creck between Nine-mile Creck and the Isaaecs River; these locolities werc
visited during the survey but bank collapse has obscurcd outerops which
arc indicatcd by debris of coal in the cfook bed. Cool debris is cxtensive
in thé Isaaes River east of the Highway crossing; the mancger of Grosvenor
Downs recports coal in Grosvenor Creck ncar its confluoﬁco with the Iscacs
River, but the scam is now epporently covercd by bank collapsc and a long
deep waterhole, Reid (1928) rcports coal from o number of bores on
Grosvenor Downs; onc of thesc, 3 milos south of the highway crossing on
the Iscacs River, is recorded as intersceting 12 foot of coal =zt a dopth of

147 foct. The menager of Winchester Downs reports  thot several old bores






and wells sunk in the Yura-Winchester arca intersccted small coal scams.
Unfortunatcly the records of the bores werc lost in a firc at Grosvenor
Downs some years ago and the holes can no longer be located. Cocal is
reported from a bore 4-;%- miles north-cast of Lake Vermont Homestcad.

A samplc of coal from CL 56 ncor Lake Vermont Homestcad gave the
following analysis - moisture 7.6%, volatiles 24.3%, fixcd corbon 56.2%,
and ash 11.9%%.

Joints arc weckly developed in the arenitic rocks of the Upper Bowen
Coal Measurcs, Dircctions moasured.aro 159, 600, 750,1050, 145° and 160°;
some Qf thesc corfespond to joint dircctions measurcd in the Middle Bowen
Bedse COuterops are too few for any attempt to be madc at an analysis of the
joint directions. Iron stains in the joints arc common.

As with the rocks of the Cherwcll Range, the dip of cross bedding
in the Upper Bowen Cool Measurcs is rclated to the dircction of rogional
dip. Cross-bcdding is found in the arcnites only ond foew obscrvations have
been made. In Hughes Creck at Sareji (CL 331) flaggy medium-grained quartz
sandstone and laminated micaceous fine quartz sandstone dip 13° o 0700;-
cross beds in the medium sandstones dip 30° to 0307, 4t CL 348 in Cherwcll
Creck buff and purple calcnrcous grcywacke dips 5% to O?DO; cross beds dip
in the samc direction at 200. Incidentally, this outcrop contains extensive
fossil tree trunks (Fig. 30). _

Slumping has been noted at a fow localitices, the best of which is
at the Winchester road crossing on Cherwell Creck. (Fige31)

The Upper Bowen Coal Mcasures conformably overlic the marine Middle
Bowcn Bedse The contact was not obscrved, but the scetions for Cherwell
Creck (Fig.27) suggest that the change is not sharp. The rocks arc overlain,
probably disconformably, by the Corborough Sandstone and by the Sﬁttor :
Formation, Around Grosvenor Downs cxtcnsive shects of (?) Tertiary basalt
overlic the unit. Structurally the Upper Bowen Coal Measurcs arc the
youngest rocks involved in the folding of the Permim'll scquonce in the Bowén
Basiny dips arc dominantly castorly or north-casterly and the axis of the
basin in this arcc tronds south-cest. Some rovasals ore known ond the

scquence is probably gently warped.



Figure 32. Syenite intrusion up-doming the Upper Bowen
Coal Measures, near Daunia Homestead.
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The regional structure of the unit is complicated in the north-
castern portion of tﬁe erco by the occurrcnce of three small domess Two of
these arc roughly circular in plan and arc two ®© three miles across; the
third is clongoted and ﬁcasures four milcs long by two miles widec. OGCutcrop in
these domes is poor, and their form is indicated (on air photographs) by the
clternating brigalow and black soil patterns. Where outerops arc visible the
measurcd dips and -strikcs conform to the trends secon in the air photographs.
In the corc of the smaller of the two circular domes ncar Daunia Homestead
(Fige32), 2 sycnite intrusion crops out as hills and its contact cffects on
the scdiments can be scene Ncar the contact the beds dip away at high
anglcs which dcercasc progressively outwards. The only contact metamorphic
cffect is hornfelsings No dircet evidence of intrusion was found in the
othcr two domos buﬁ by compearison they have probably been arched up by
near=surface intrusions.

The Upper Bowen Cool Measurcs arc froghwator gediments th;‘-,f Were
deposited in o 5lowly subsiding basin; dcposition morc or less kept pace
with subsidences The cxtensive occurrcnce of plant materizl end fossil trecs,
togcther with the apparent abscnce of merinc fossils, suggests ﬁ land=-locked
arca. On the other hand, the transitional naturé of thc "Passoge Béds" and

he conformity of the Upper Bowen Coal Measurcs with the underlying marine
rocké suggest that the sco was not very for awsy; short morine incursions
may have occurred, at lcast in the lower nart of the scquence, but they have
not been recognized. Lt times deposition cxcoceded subsidenecc ond parts of
the arce beecame swamﬁy with the subscguent deposition under favourable
conditions of coal-forming motorial,.

Plant fossils in the Upper Bowen Coal Mcasurcs includce
| Glossopteris (scveral speeics), Phyllothocs (two specics), Gladophcbis roylei

B.in Malonc ¢t al.,1961)
and Hummulospermum bowenonsis (White, Appondix,/ The range cf the various

spceics iﬁ Pormian to Lower Triassic; conscquently the exact upper time
boundary of the Measurcs is not known.

Becausc of poor outcrop no accurate determination of the thickncess
of the Upper Bowen Coal Mcasurcs can be givene Measured dips and air-
photograph' intcrpretations indicate that over 3,500 fecot of scdiments are

involved in the dome north-wost of Dauniz Homestead. Over ten thousand feet
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Figure 34. Truncated contorted bedding andump rolls
at 43/3.
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are known in the Mt. Coolon Sheet Area (Malone et al., 1961).

(b) South of Phillips Creek

In the south-east quadrant of the Sheet area, the Middle Bowen Beds
are overlain, presumably conformably, by the Upper Bowen Goal Measures of
dark siltstone, in many places laminated, quartz greywacke, and coal. The
coal measures are poorly exposed and the junction between the marine and
freshwater rocks was not seen., The coal measures differ from the marine
rocks in containing coal and in most of them being laminated. A thick-
bedded sandstone (Fig.16 I) stands out above the soft siltstone and
sandstone in an erosional scarp that can be easily traced across the air
photographs, Some quartz greywacke bodies are cross-bedded, but most are
thin-bedded.

In the banks of Roper Creek, east of Mount Roper Homestead, two
isolated outcrops show evidence of slumping. At 43/3, on the north bank of
Roper Creek, an exposed 14 feet of thin-bedded, fine—grained graded dark
carbonaceous quartz greywacke is conformably overlain by 20 feet of coarse-
grained cross-bedded quartz greywacke (Fig.33). These strata dip 2° at 3000,
and are intruded on the western side by a trachyte dyke 3 feet across. Most
of the graded beds of fine-grained quartz greywacke are 4~inch thick, a few
are thicker; the overlying coarse-grained quartz greywacke is even-grained,
and individual beds are € feet thick. The truncated contorted bedding and
slump rolls in part of the lower beds ere illustrated in Figure 33 and
Figure 34. The graded bedding indicates that the lower beds were deposited
in tranquil water, and the slump rolls and truncated contorted beds'indicate
intermittent curfent action, A change bo sustained deposition by currents
is indicated by the overlying cross-bedded coarse quartz greywacke. Ab
43/4, one mile downstream from 43/3, thin-bedded graded fine-grained dark
quartz greywacke, probably the same beds as those exposed in the lower part ‘
of 43/3, are cut by a high-angle reverse fault (Fig.35). The beds contain
rare slump rolls like those at 43/3. The fault has affected the attitude
of the beds for a few feet on the west side and for 100 feet on the east
side; the rocks on either side of the affected zone are horizontal., The
depositional history of tﬂe rocks at 43/3 and 43/4 is interpreted as

follows :=-
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(a) Graded beds of fine-grained carbonaceous quartz greywacke were
deposited on a slope in tranquil water; the sediment remained water-logged.
(b) From time to time, in response to an unknown cause (probably instab-
ility on a slope)}, the uppermost layer flowed a short distance down the
slope, and was contorted into slump rolls and other, less regular, masses;
a smaller part of this slip was taken up ih tiny faults (see right hand
corner of Fig. 33 A); a few of these contorted masses were truncated by
currents before the succeeding gréded bed was deposited.
(c) The sediment at 43/4 was water-logged to a depth of several tens of
feet below its surface, and this sediment responded to movement along the
slope by riding over itself along a high-angle reverse fault (Fig.35).
(a) Sand-bearing currents swept across the area and deposited coarse
quartz greywacke in thick beds.

Interpretation (¢) is merely speculative. The high-angle reverse
fault could also be a post-depositional fracture in dry sediments, but
the slump rolls in these beds indicate that small-scale slumping took place
during deposition and hence that, in this environment, larger-scele slumping
was possiblé also.l The evidence is too scanty to indicate a ' reliable
direction of slope.

Permian marine rocks west of the main outerop

The Quarry Hill Shaft, at Clermont (Fig.16 D), provides the

only evidence of marine Permian rocks west of the main outecrop. Dunstan (1900)
recorded marine fossiis - pelecypods, gastropods, bryozoans, brachiopods,
and a conulariid = from the shaft at a depth of 470 feet, and recognised
them as Permian. Other noteworthy parts of the section cut by the shaft
are coal bands at 220 feet, and a conglomerate at 395 feet, containing
boulders of granite, schist and slate.

These rocks rest unconformably on chlorite slates and mica schists,
end the unconformity has an eagtward component of slope of at least 100,
equivalent to a rclief of 1000 feet per mile. The Permian rocks have
probably not been disturbed, ond this relief is inferrcd to be original.
The boulders in the conglomerate were probably derived from nearby hills of

Anakie Metamorphics,
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Dunstan determined the marine fossiliferous beds in the shaft as
"probably on the same gecological horizon as the fossil localities on the
northern side of the Drummond Range, and at Capella; in other words
the fossils from the shaft probably belong to the clarkei-bed. J.M. Dickins
(Apendix2. ) has cxamined the fﬁssils from thce Quarry Hill Shaft in the
Queensland Geological Survey Collection, and he confirms Dunstan's conclusion
that thesc fossils roughly indicate the clarkei-bed.

By comparing the shaft section with the main outcrop,\mzsidani&&%

ove (s fisd

the coal bands at 220 fcet in the shaft4as equivalent to the coal seams that
lie above the clarkei~bed within the Miﬁdle Bowen Bodse A consideration
of the agc of the ncarby Blair Athol Coal Measures is now appropriate.
Dennmcad (in Hill & Denmcad, 1960, pe223) mentions that the spores of its
coal scams suggest correlations with the Upper Bowen Coal Measures, but, as
de Jerscy (1946) admits, the ovidence is tentative. Coal is known to occur
in the Clermont Sheet arca below the clarkei-bed (Collinsville Coal Mecasurcs),
above the clarkci-bed within the Middle Bowen Beds, and in the Upper Bowen
Coal Measures. Furthor work on the spores seems to be called for,.

Blair Athol Coal Measurcs

The Blair Athol Coal Measurcs occupy an isolated basin within the
Anakie Inlier betwecen Miclerc and Blair Athol. The sequence, which is
probably 800 feet thick, consists of sandstone and shale, with four coal
seams. The morc persistent of these, the Big Seam, is over 100 feet thick,
and ig currcntly being mined by open-cut mcthods. The Coal Measures occupy
an asymmctrical, probably depositional, basin, and overlie fhc Qnakie
Mctamorphics with a marked angular unconformity. The Measurcs arc overlain
unconformably by Tertiary basalt and superficial deposits.

Dunstan (1900) called the coal-bearing rocks near Clermont the
"Clermont Coal Measurcs". The term was vague and in fact included coal=-
bearing scdiments othor than those at Blair Athol. FEecid (1936) variously
called the coél—boaring sandstones and conglomerates the Blair Athol Coal
Series and the Blair Athol Coal Mecasures. The key exposures are the

open-cuts at Blair Athol and thercfore weomsggsr the name Blair Athol Coal

Mcasures. f\(‘ P“—Y—‘“’Ec‘
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The type area for the Blair Athol Coal Measurcs embraces the two
open-cut mines at Blair Athol., Natural exposure is poor, and beccause the
vertical cxposures in the minc change from day to day with quarrying, a
typé section is not feasible. The scction shown in Figurc 36 is a compositc
scction from exposurcs in the open cuts (as at Mardh 1959) and drill holes
(Whiteher et als, 1960)s The open—cut mincs arc operated by Blair Athol Open
Cut Collicries Ltd and Blair Athol Coal and Timber Co. Ltd; one is 14 miles
north-west of Blair Athol Railway Station, the other ¥ milc south.

The basin occupled by the Blair Athol Coal Mcasurcs is 10 miles long,
& miles wide at its southern limit, and two miles wide at its northern limit.
Blair Athol Coalficld lics at the southern end of the basin in an arca of
alluvium, sand, and gravel; clsewhero ' tje . rocks are covered by basalt
and supcr£10131 deposits cxcept for low cxposurcs at the Miclere and Black
Ridge Goldficlds, and at Cement Hille, The subsurface cxtent of thc sediments
was delineated by gravity surveys by Rayner & Thyer (1939) and Neumann (1959).
Thesc geophysical surveys were followed by drilling (Reid, 1948; Whitcher ct
ale, 1960).

The arce has a subducd topography of low rubble-covered rises,
gravel plains, and black-soil plains. This topography has bcen influenéed
more by the widesprcad basalt than by the Permian rocks.

The Blair Athol Coal Moasufes congist of sandstone, shale, clgystonc,
grit, conglomerate and coal (Fige 36). The various lithologies arc best
scen in the open cuts; other lithological information has becn obtained from
numcrous drill holes. The main scam at Blair Athol is 110 feet thick, and
is at prescnt being mined; cconomic aspects of this scam afe discussed in
the section on economic gooiogy. A gpld—bearing quartz pebblc conglomerate
at the base of the Coal Measurcs is cexposed in discontinuous outcrops aﬁ
Miclere and Black Ridgecs Thin coal scams were interscected by shafts which
were sunk to rcach the gold-bearing rocks. Gold occurs in the sheared rocks
of the Anakic Metamorphics and the gold in the Permian scdiments was
probably derived from this sourcc.

Eerlicr workers regarded the Blair Athol Coal Mcasurcs as a part of
the Upper Bowen Coal Measures isolated by structural movements; but recent |

geophysical and drilling surveys of the Blair Athol arca suggest that the



Blair Athol Coal Measures are restricted to this area by deposition. The
coal seams thin out and interfinger with sediments on the north~eastern,
south~castern, and southern margins of the basin, as is to be expected on
the margins of a depositional basin, The gravity and drilling surveys
indicate low dips, and the few known undulations arc attributable to coal
compactions The correspondence between coal isopach maps and the structure
contour map of thc base of the Big Seam shows that this seam has been
virtually undisturbed. The presence of basement hills that influenced
scdimentation is known from drill holes and gravity anomalics. Finally,
most normal faults cxposed in the open-cuts have a throw of 2 to 3 fect;
the groatest throw is 20 fect. Much greater throws would be expected if
thc basin had been formed by structural disturbance; la:ge—thrOW' faults
however are unknowns.

The strongest cvidoncc for the coincidence of the depositional
margin with the present day margin is found on the castern side of the basin.
Yot this is the very side on which one woﬁld cxpect to find the features of

" the contral part of a basin had the prescnt-day outline been detcrmined by
tectonic movement.

The Blair Athol Coal Measures lic in an asymmetrical basin within
the Anaskic Mctamorphics. High gravity gradients in the northern part of
the arca indicate the slope of the basemént rocks towards the surfaces On
the southern margin the gradients arc gcnﬁler. Part of thc bascment
surface is uncven; one drill hole intersgcted the metamorphics at 140 fect
and another' ncarby at 580 fect. As computed from gravity anomalies, the
maximum depth of the basement surface beiqw ground level is §00 feets
Drilling has confirmed Neumann's (1959) égtimatos, by gravity measurements,
of the extent of coal bencath the surféqe.

The Blair Athol Coal Measures were deposited in a slowly subsiding
freshwater basine. Abundant plant remains occur in thc shale and siltstone.
The thick coal deposits indicate that the areca was swampy for long periods °
and that such conditions were cyclic. T@ﬁ cnvironment was probably similar
to that prevailing in the Bowen Basin during the deposition of the Upper
Bowen Coal Measures, Writing of the Blai£ Athol Cozl Measures, Denmcad

(in Hill & Denmead, 1960) statecs that "the spores of its coal seams suggest



Ly

correlation with the Upper Bowen Coal Measures". This is the only known
evicdence for correlation between the two tnits. The general conditions
prevailing in the Permian history of the Eowen Basin must have been wide-
spread,land a slowly subsiding, isclated basin nearby would probably accumul-
ate sediments similar to those of the Upper Bowen. The position of this
smell basin within the stable block of the Anekie Metamorphics protected it
from the subsequent tectonic events which affected the Bowen Basin.

Isolated outcrops of Permian plant-bearing rocks

Four small isolated outcrops of plant-bearing rocks were found in
the Sheet area. On the east bank of Douglas Creek (Fig.6), an outecrop 20
feet across of light-grey siltstone contaiﬁs a profusion of probable cone-
scaless Mary E. White (Appendix B, in Malone et.al., 1961) dates them tent-
atively as Mesozoic, but because Permian siltstone of similq; type occurs
immediately to the north-east, woe—prefer—bo-pegard this out;;;%:;; Permian.
The other three outcrops contain plants which White dates as probable Permian.
These are an outerop of cherty shale and siltstone (CL 254/2), about 3 miles
south-west of Mount Donald, an outcrop of quertz sandstone and quartz grey-
wacke (CL 254/3), about 4 mile to the west, and sandstone with thin bands of
siltstone (CL 262/1) west of Peak Downs Homestead.

The Unconformity between the Permian and older rocks

The unconformity wherever it is exposed or known from shafts is an
uneven surface, and this is duc probably to initiel relief, not to subsequent
fblding or faulting. At Clermont, the unconformity slopes at least 100, and

the Permian rocks above the unconformity contain boulders of locally derived
rock; and along the north-western edge of the marine outcrop near Mount

Lebanon -~ the only other place in the Shect area where the unconformity is

known - the lowermost Permian rocks, from the unconformity to the pelecypod-

bed 20 feet above the clarkei-bcd, contain abundant pebbles, boulders, and
blocks which are lacking (except the odd boulder) in equivalent rocks

elsevwhere in the main outcrop.
The level of the unconformity east of Grass Tree Tank (Fig.18) is

not lnown except perhaps in the Cherwell Bore (Fig.16), which, according

to the driller's log, terminated in "dark voleanic rock!.
. & 500 dad
1§ﬁﬁk?s Bulgonunna Volcanics rather than as a (?)Tertiary basalt sill or

dyke, which arc not seen in this area. Following on this interpretation,
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- We sentavively—ddentifyx the "cream and grey concrctetqas the Permian pebble

and boulder conglomerate that is found above the unconformity in this areca,
and the coal as equivalent to the Collinsville Coal Mcasurcs. According to
this interprectation, which is 1ittlc better than a speculation, the
unconformity has an casterly component of slope of about 450 foet in three
miles, or 13°, roughly perallel to the dip in the overlying Permian rocks.

Reid (1928) and later workers have regarded the inclusions in the
clarkei~bed and adjacent strata in the Mount Lebanon arca.ﬁs glacial crratics,
dropped into "normal" marine scdiments by melting icebergs. The origin of
somc inclusions,.in particular ‘the larger blocks, may be explainced best
this way, butlt;%mmsidegfthat most were doerived by morine processes from
the nourby stecp shorce The pobbles of milky quartsz ﬁt the basc of the
Permion in the Flctcher's Awl arca are casily traced to the Anakie
Metamorphics and to the Bulgonunna Volecaniecs, which today are strown over
by similor pcbbles. No inclusion in the basal Permian nced be rcogarded as
truly crratic because cach rock type can be matched with parts of the
ncarby outeropping Bulgonunna Volcanies or’with the Anokie Metamorphics,
which outcrop no farther than 12 miles away. Immediatcly before Permian
scdimentoation, the considerable rclicf of the surface at Clermont Township
probably persisted over the Anokic Inlicr and over the Bulgonunna Volcanics,
which,not long deposited and consisting of acid volcanics including
rhyolite, probebly stood up above thc surrounding country as the acid
volcanics of the Pcak Range do today.
Structurc

Tho structurc of the glarkei-bed in the south-castern quadrant of
the Shect arca is fairly well known (Fig.37). Elsewherc, oxcopt in the
merine rocks between the unconformity and the Cherwell Range, and ufoundh
the igneous intrusions in the Poak Range and in the north-eastern part of
the Sheet arca, outcrop is discontinuous, no marker bed was found, and
consequently the structure is not cleer. The cxtension of the Permian rocks
south and west of Lords Tablc Mountain is obscurcd by bﬁsalt.

In general, the Middle Bowen Buds arc horizontal orwdip goently

¢ castward to morth-castwoard; ncer their junction with the Upper Bowen Coal



L i}

Jo accompany Record 196//75

Bureau of Q//'neraf Resources, Geology & Geophysics. May 196/

W4 : EZ
++ : " Gbi'f,‘ﬁ""/’
; : AW
rubble of sheared sediments d N ;’:i ¥+ :
H T GE% o
: ol ST + - A4
ond  granitic rocks ; o th++ by
4 + o+l 4 g
9 \ B H Z + + 4 4 4
‘IQ/J‘V/ -‘++++‘4+ e
30 + e $obod bk &
+f++ _2ETTT ++++ 4
=N — T /”/// i -r+ A +A+' N
4 Lefs
50\ ,/Jf L ++ 4+ +
=% By 4+
,555"‘" * ++++
P 50 i
- 2
1+ //// .5 4
5 // 1 +'%-'"
40 + i M+ Q,‘"
S N 3
+ " 40 ‘&' ‘\
= 2\ B
= ,;-""an @ u d
Y Yoon 8 N
o By -
P 0
f// {’
f;/ s < () 7 L
4= < 40 4 e X
i < - 50 N+ w;} Q
7 © + 4 A O
74 o > @) + + ok O
\++ gt
P i —?'ﬁ = 5
7 > - g %
i = v e
/4 :t
e o
/\@ ////4‘ \DQ..-/ ::‘ -_I*+'
o P
e 7 M
N S ‘
i/ (2
/;’/
/4
/d a2
0 WL e
i \‘_“
BUNDARRA CREEK AREA A i N
) O‘P o 44
Showing relationship ' between @@4_ e
. 2
\ i "
igneous ‘rocks and Middle Bowen Beds
REFERENCE '
roge s Granite, Granite Porphyry, s, Dip of Strata SCALE
24 ~Quarlz Porphyry. 1000 0 1000
.B Bore |  — '.
Lot /ﬂferred bOUﬁdary Of FEET
3 batholith ®  Macrofossils
F55/11/27




Mecasures, the Middle Bowen Beds arc folded into a monocline dipping about
59 castward to north-castward; the succecding Upper Bowen Coal Measurcs
maintain this dip; farther east from the junction, the Measures presumably
dip castword, but their structurc is unknown. In the north-eastern part
of tho-Shcct rea, at Daunia, syenite has aréhed the Upper Bowen Coal
Mcasurcs into a dome; two other domes, not broached by igneous rock, lic
ncarbyi The Mount Flora granitc has also domed up strata, and a belt of
Middlc Bowen Deds two miles wide is cxposcd. The odéc of the batholith
with numerous apophys¥s in thc Bundarra Creek area is shown in Figure 38.
The structure of the Cherwell Range has been described above.
More detailed mapping in the south-eastern quadrant of the Sheet area

revealed the following folds:  Norwich Park Dome . Rowe(in Hill & Denmcad,

1960, p.195) first mapped this dome, which he called the "West Dome!
(abbreviated from Norwich Park West Dome). The dome is established by dip
measurements in the area, and by barometric levels on the glarkei-bed. The
dome has no obvious topographic expression, end its core is drained by Scott
Creek and an unnamed tributary. The glarkei-bed, whose outecrop presumably
rings thc dome, was scen at seven points (sce Plate 1) and the stcepest
measured dip is 50. Thc highest preserved clarkei-bed is 845 feot above
sca~level, and the lowest exposed, on the western flank, 710 feecte The
structural relicf on the west is thercfore about 150 feet. On the east, the
clarkei~bed dips beneath the Upper Bowen Coal Meacsures, and rclief on this
side is probaobly sevcral thousands of fect. The Norwich Park Dome is
complementcd on the west by a syncline.

Folds in the Littlc Roper/Fecz Crocks Arca.

Threc folds werc mopped in the area necar the conflucnce of Feez Creck
and Litble Roper Creeks. 2% miles north of the confluence, on.Littlc Roper
Creck, beds dip 5° north-castward, and a milc to the west 2° westwards.

A domec and complcementary synclino were mapped immediately south of thé conflu~
cnces The north-western part of the dome dips steepest, at 13%; the clarkei-
bed, dipping 13%at 310°, lics at an clevation of 860 feet in the north-wost
partlof the dome; on the axis, on top of a mesa, it lics at 1,060 fcet. The

structural reclief is therefore 200 fect. In the cast, the dome dips 2° or

lesse
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Anticline near Blanche Bore.

. One mile east of Blanche Bore, beds dip off the axis of an anticline
at 117 north-westward, ond 9° south-eastward., Probably the same anticlinc
éxtends to Stonybar Creek, wherc beds dip off an axis 2° south and 5° north,
Ferther south on Stonybar Creck, beds arc horizontal or dip gently southward.

\ =
Diapiric Domes. The Peak Volcanics at Scott and Roper Peaks, Calvert

Peak, and Mt.Donald have domed and picrccd the Permian country rock. The
clarkei-bed is exposed at all thesc localitics, and, from its elevation, an
cstimate can be made of the structural relief. Its greatest measured
clevations arc 1,485 feet betwcen Roper and Scott Peaks, 1,420 feet near
Calvert Peak, ond 1,550 feet near Mt.Donald. In the Roper, Scott and
Calvert Peaks area, most of the structural displaccment is found within a
half-mile radius of the intrusions, as is indicated by dips ranging up to
vertical; regionally the Permian rocks have bien domed within a radius of
8 milés. Details of the intrusive rclations are given on p.68 .  The
Permian rocks around Mt.Donald dip up to verticzl in a gzonc 300 yords wide.
A syncline which lics immediately west of Mt.Donald has been formed by a
westerly tilt from Mt.Donold and by a regional, pre-intrusive, casterly dip
ncar the unconformity.
Faults. The fault at CL43/4, on Roper Creek, has olready beon deseribed. The
few faults secn - - have small throws., For cxample, at CL 28/1, near
Mount Ropcr Homestecad (Fig.39), thrce faults cut sandstone snd siltstone of
the Middle Bowen Bedss The faults hinge from their southcrn oxposed cnds,
and dospitc the short throw, the sandstonc botween Iy and Fo is finoly
brceciated.

2 _ - Geologigal History

The known Permian geological history of the Clcrmont Sheet area
starts with thc deposition of coal measures in the Rugby area; how far east
and south they'cxtended is not known, but they possibly cxtended at lcast to
the Chcrwell Bore arca. The first Pormion marine sediments were then
deposited in a transgressive sea that sprcad as far west as tho high ground
of the Anokie Inlicr in the Clermont Township arca, and the Bulgonunna
Volcanies in thc Logan Downs arca. The coal measurcs in the Rugby arca wero

completely covered by merine deposits, which, in their transgression,
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gathercd up loose boulders and blocks of volcanic and mctamorphic rock,

Sessile benthonic animels, mainly brachiopods (Strophalosia clarkei),

and subscquently pelecypods, f lourished over the wholc arco; this was

the only uniformly abundant shelly benthonic fauna in the area during
Permian deposition. In the Mount Lebanon areca, fioods running off the
steep land brought in boulders and blocksj rarcr blocks here, and in the
clorkei-bed in the Peak Downs 1-mile Sheet arca, at least twonty miles from
the shore, were possibly brought in by drifting ice-bergs. Marine scdiments
accumulated in the south-cast quedrant of the area, and alternating marinc
and freshwater sediments, including coal, cccumulated in the shallower

arce north of Phillips Crcck. Despite the interruptions to marinc dcposi-
tion north of Phillip's Creck, the scdiments in this arca arc about twice
as thick as the entirely merince scdiments of the south-cast quadrant.
Precsumably at roughly the same time, the sca left both areas, and a long
pcriod.of freshwater dcposition started., The western extent of froshwater
deposition is unknown. The Blair Athol Cozl Measurcs werce prébably
deposited ot this time but in an isolated basin, not comnceted with the
Uppcr Bowen Coal Meosuresto the eeste In the north-cast quadrant, the
Upper Bowen Coal Meosurcs werc succceded, probably in thc Triassic, by the
froshwator Carborough Sandstonc, which, together with the Pormian rocks,
were gently folded at somc later, unknown period in the Mesozoic; Older
Peruian rocks than t hosc axposodlat the surfacce probably underlie at lcast
part of the main outcrops The A.F.0, Cooroorah No.1 Well (Fig.164) started
about 200 fcot stratigraphically below thc top . of the Middle Bowen Beds
end penctrated 3,000 foet of scdiments, probably all Middle Bowen Beds,
becfore cntoring a scquence of volecanic and plutonic rocks,tghich,uurig
intcrpro%fgs equivalent to the Lower Bowen Voleanics or Bulgonunna Volcanics.
Unless the Middle Bowen Beds double in thickness between the south-cast
quadrant of thc Sheet arca and the Cooroorch Well arca, Permian rocks older
than thosc cxposcd in the Shect arca arc present in the well, and possibly
cxtend under at least part of the main outerop. The postulated older beds,
like the Collinsville Coal Measurcs, orc not cxposed beeouse they were

overlapped by the transgressive clorkei-bed.
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Questions about the source of the sediments and the precise kind
of depesitionzl cnvironment will be answecred best when the neighbouring
arcas have been mapped, and when the petrography of the marginal and

baginal rocks is completed.

TRIASSIC

Carborough Sandstone

Severzal isolated outerops of quartz sandstone and quartz greywacke
have been mapped wast of the Isazes River, between Devril and Iffley
Homecstcads. The main outerop is a dissceted mesa four milcs long and two
miles widc in which 830 fcet of scction arc exposcds, The rocks are
. refeorred to the Carborough Sandstonc, which is belicved to be Triassic..

Roid (1928) variously called thesc rocks Carborough Sandstone,
Carborough Rangc Sandstonc, and Carborough Scrics. The type area, the
Carborough Range in the Mt.Coolon 4-milc arca, is described by Malone et al.
(1961).

The lithology of the Carborough Sandstonc is shown in the section
in Fig«40. This section was mecasurcd by baromectric levelling on the
slopes of Mt.Ifflcy which, with Mt.Coxcndean and Coxcns Peak, arc cros-
ional residuals in the main outcrop arca. At CL306/1, two miles north-
west of Mt.Iffley, a bed of quortz sandstone, rich in feldspar ond iren,
has weathered to a gritty iron-staincd claye The sediments arc cross—
bedded,

The junction between the Carborough Sandstonc and the underlying
Uppcr Bowen Coal Measures has not been scam in this arca. In the
Carborough Range, structurcs within thé unit arc conformable with thosc in
the Coal Mecasurcs; Malone ot al.(1961) postulate a disconformity betwecn
these units on thé basis of a lithological break., At Mt.Ifflcy these rocks

appeor to dip south-castward, but thofiagnitude of dip is obscurcd by cross-
- bedding., From thc oir thc mesa appears to dip south-eastward at about five
degrees (Fige4l).

' At the basc of Coxcns Pcak, a poorly prcscrved. equisitalcan plant
was found in a medium-grained quartz sondstonc. This fossil occurs through-

out the Palaeozoic and Mcsozoic, and so confirms thed thesc rocks are

older theon Teorticry.
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(2)  TERTIARY

Suttor Formation

Isolated outcrops of quartz sandstone and siltstone crop out in' the
north-east part of the Clermont 4-mile area, and in the Mt. Coolon 4~mile
area where they have been nemed the Suttor Formation (Malone et al.,1961).
These rocks are two hundred feet thick, 2d unconformably overlie the Upper
Bowen Coal Measures.

The Suttor Formation crops out in mesas and tablelands north of the
Isaacs River, between New Chum Creek and the Clermont Coast Highway. The
mesas range from 80 to 200 feet high, and are bounded by steep escarpments.
In the same area low rises covered by sand and rubble are probably erosional
residuale of this formation,

The lithology is predominantly clean quartz sandstone with smqll
lenseg of siltstdne and quartz pebble sandstone and conglomerate. Most |
pebbles are angular to rounded fragments of quartz and chert. The mesas
are capped by a lateritised quartz sandstone 20 to 30 fee! thick.

' The rocks of the Suttor Formation are flat lying; they unconformably
overlié the Upper Boweh Coal Measures, but nowhere in the Sheet area are
they in contact with any other unit. East of Mooroombah Homestead they
probably overlie the Tertiary basalt but the junction is not exposeds In
the Mount Coolon 4-mile area, Tertiary sandstones lie below (Exevale
Formation) and above (Suttor Formation) the basalt (Malone et al.,1961).
Some outcrops in the Clermont 4-mile area possibly belong to the Exevale
Formation. Malone et al. (1961) report the occurrence of a dicotyledonous
leaf in the Suttor Formation, and considery the unit to be a Tertiary
freshwater dcposit.

(2) TERTIARY VOLGLNICS

The probable Tertiary volcanics of the Clermont Sheet arca comprise
flcwglof.olivine basalt with other minor rock-types, and a suite of
soda-rich trachytic and rhyolitic shallow and hypabyssal intrusions wi£h
very minor related flows (Pecok Range Volcanics).

The basaltic flows now cover less than a third of the Clermont Shect
area in a north-west trending belt, 35 miles wide, but the original flows
possibly qovored half the arca. The flows were poured out on an mneven

surface, and thicknesses arec locally very variable; +the maximum thickness



pigure 41. Oblique air photograph of Carborough Sandstone
in a mesa (Mount Iffley) ecast of the Isaacs River.
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of 1600 to 2000 fect is in the eentral part of the Peak Range. The main
rock is porphyritic olivine basalt with subsidiary emounts of less basic
rock, both with vesicular equivalents. Extrusive centres arc widely
distributed in the form of sills, vent intrusions, narrow doleritic dykes,
all with a dominant ﬁorth—westerly trend. The vent intrusions are circular
in plan and the plug rock is either oliv’ne basalt, commonly with nodules
of peridotitic material, or a gabbroic rock. The flows are regarded as
Tertiary from their field relation to Tertiary sediments in the Mt. Coolon
Shéet arecs :

The Peak Range Volcanics are a suite of sode-rich trachytic and
rhyolitic domes, plugs ond other intrusions., The petrogeneticel relations

of these rocks to each other and to the olivine basalts are not yet clear,

‘but they probably all belong to one volcanic phase and are derived from

one basic magma-type. The mechanisms of emplacement of the intrusions

can be fairly_reliably reconstructed, because the form and features of the
intrusion have been well preserved. The intrusions diapiriéally pierce
thé Devonian-Czrboniferous Bulgonunna Volcenics, the Middle Bowen Beds,
and, almost certainly, the (?) Tertiary basaltic flows.

Leichhardt (1847) in 1844 was the first to discover and describe
the Peak Range, and he named most of the prominent pesks. He compared the
neaks to the puys d'liuvergne. Reid (1928) briefly described the volcanics.
His report is é topographic description of the Peak Range with a discussion
of age relations between the three major rock groups, the.olivine basalts,
trachytes, and rhyolites, with brief petrographic descriptions by
A.K. Denmead.

A short account of the Fbak Range Volcanics by Brunnschweiler (1957)
contains some stimulating theories on their age. Contrary to Leid's and
the present author’s'views, he considers this group to be much olcer than
the basaltic flows.

Richards (1918) deals with a similar voleanic sequence in the
Springsure area. |

The Basaltic Flows

A sheet of (?) Tertiary basaltic flows covers a third of the

" Clermont Sheet area (see Figure 42). The basalt sheet is now no more than
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a few hundred fe%t thick except in the central part of the Peak Range and

at Mt. Phillips wherd it is 1500 to 2000 feet thick. Much of the basalt
sheet is covered Ly heavy-textured dark soil which locally contains basalt
boulders; this is open grassy downs country with clumps of trees. _Drainage

is poor and access difficult after rain,

N
%

The sheet congists of numerous flows of porphyritic olivine basalt,
some vesicular, that rest on an uneven surface of Anakie Metamorphics,
Bulgonunna Volecanics, and Permian sedimentary rocks. Except in a féw
localities the junction with the older rocks is obscured by soil. The
basaltic lava was extruded through fissures, now occupied by sills and
dykes, and small circular vents, now occupied by plugs.

Distribution and thigkness

Similar basaltic flows cover large areas to the south, in the
Emerald and Springsure Sheet areas and to the north, in the Mt. Coolon
Sheet area. Smaller outcrops occur to the east of these areas,

The bagalt sheet is still an almost continuous sheet except for
areas of outliers in the south~east where basalt lies on Permian rocks at
heights up to 1200 feet, and in the north and east parts of the Sheet area.
In the Mt, Violet one~mile Sheet area there is no evidence of basalt either
in outerop or in bores, and basalt probably did not extend to this area.
AMso the area to the south of Fletcher's Awl - in places over 2,000 feet
above sea level - was probably not covered by flows. The western and
eastern boundaries of the basaltic sheet roughly parallel the regional
strike. The major part of the basaltic sheet seems to have occupied a
broad depression between the higher areas of the Anakie Inlier and the
wide ridgé of outcropping Middle Bowen Beds to the cast.

Most of the basalt sheet is a few hundred feet thick but thickness
varies locally with the pre-existing and present relief. Water bore
information suggests the basalt is up to 500 feet thick. Most of the sheet
is now represented by areas of hecavy-textured dark soil that in places
contain basalt boulders; water bores indicate that most of these black
soil downs are underlain by basalt. Flat-topped remnants of basalt, most
about 100 feet high, occur over the western half of the shects The remnants

of basalt in the castern part of the sheet, especially to the north of
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Lord's Table Mountain, are thicker and reach 500 feet in places, A maximum
thickness of 1600 feet was measured from the plain to the top of Bfownfs
Peak where the flows are horizontall(Fiéure 43). Water bores on fhe plain
in this area penetrate as much as 300 feet of basalt. The total thickness is-
therefore nearly 2,000 fect. The only other area with a thick sequence of
flowslis Mt. Phillips where the estimated thicknéss'is 1500 feet. The thick
sequence probably covered a larger area than that_of the crosional rcmnants
of the central part of Pcak Range and Mount Phillips. The axis of the Peak
Range was arched up by the intrusion of the Pcak Range Volcanics to form a
divide, and onlf along this divide and at Mount Phillips has thick basalt
been preserved.

The number of extrusive phases is not casily deduced duc to soil
and scree cover and deep weathering., It is tentatively cstimated that there
arc 20 to 25 flows exposed in the central part of the Peak Range. Thec decp
weathering of some flows indicates quicscent intervals between cffusive
outbursts.

The junction of the basalt with older rocks is visible only in a
few places ncar the proscrved cdge., In the western parts of the Blair
Athol and Kilcummin onc-mile Sheet arcas, air photograph pattcrns indicate
0ld water-courscs filled with basalt (Figure 44). Water bores in the areas
adjacent to the Mt. Violet and Kilcummin onc-mile Shecet arcas indicate

basaltic flows intcrbedded with (?) Tertiary lacustrine sediments. Othor

"“lacustrine scdiments werc deposited in the Mt. Violct one-mile Shect aroca,

and interfinger with basalt to the south, The castern margin of the basalt
rests on a dissecctod sﬁrfaco of Permian rocks, which has a similar erosion
surface to that of outecropping Permian farther east. The relief of this
surface probably cxcecds 300 feect because the basc of the basalt at Mt,
Phillips lies at 900 foct , and ncarby hills of Pormian sandstone rise to
1200 fcet. No evidence of post-bagalt faulting was scen. Similar relief in
the pre-basalt surface is also scen at CL 29/1 about four milcs north-cast
of Coomturragee Homestcad where the base of a small basalt outlicr is
390 fect lower than a hill of Permian sandstone immediately to the north-
west, The only locality wherc a sharp junction was scen betwecen the basalt

and oldcr rocks is in a gully near thc hcad of Fecz Creck at CL 236/5.
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Basalt rests on a dip slope in Middle Bowen sandstone and water issues in a
spring at the Sunction. The sandstone is not noticeably alferea.
Petrography.

Probabiy over 90% of the lavas are porphyritic olivine basalﬁé with
vesicular equivalents. Thgy are fine to medium-grained, commonly with
phenocrysts of olivine up to 4 inch long. Olivine-nodules, coarse-grainocd
clots of olivinec and pyroxenc, up to two inches long,arc also common near,
and in fecder vents. In somc rocks the olivine is seen in thin section
only. Olivine pcrcentages vary from about 5% to 25%, but arc commonly
about 10%. Plagioclase (45-55%), mainly labrodorite, and pyfoxene (25-35%),
mainly augite, have a characteristic ophitic texture, Magnetite, hcmatite
and calcitc arc accessory and secondary minerals, Aphanitic equivalent
rocks occur commonly in vesicular flows. Many vesicles contain amygdales
and pockets of banded and massive chalcedony, crystalline quartz, calcite,
and zcolites. Ovoid vesicles with their long axes parallcl to the flow
faces arc common in the top part of a single flow. The olivine basalts arc
commonly a dark steecl-blue; lighter colours arc rare; some colours are tho
result of decp weathering, others arc probably due to less basic rock,
possibly andesite. The deceply wecathered and the vesicular flows locally
form shallow aquifers. Thc olivine basalts weathcr to characteristic
'platy' and !'spheroidal' forms.

Insufficient pctrography has becn done to indicatc any compositional
trends, vertical or lateral, within the flows. Denmead (in Reid, 1928)
describes an alkali olivinc basalt with small anorthoclase phenocrysts,

but precise locality details are not given.

Feeders.

The basaltic lava was cxtruded through fissures and small vents which

now fofm dykes, sills and plugs (Figurc 42), Most of thec dykes arc less

than 10 feet wide and over a mile long; they are dolerite or olivine dolerite,

and arec deeply weathered. They have chilled aphanitic margins and where
they intrude Permian rocks have baked a very narrow zone. Dykes are secn
in the Feez and Littlc Roper Crecks glee,"rarcas at CL 233/1,, CL 40/2 and
CL 41/2. Thc dykes have a predominantly north-westerly trend; a few trond
north-castcrly. Most of the dykes were scen in, and to the east,of tho

Pcak Range arca. Onc concordant dolecritic sill intrudes the clarkei-bed

- —p——— — — =
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of the Middlc Bowen Beds at CL 257/4 in Little Roper Creck.

Scveral feecder-vent intrusions or plugs arc shown in Figure 42 but
probably many more werc not seen. They arc now in the form of small
symmctrical concs, usually less than 300 feet high and this probably
cxplains why most that werc found arc in downs country, cspecially that
arca between Clermont end the Peak Range where they form prominent knolls
including EBcacon Hill, Mount Oscar and Pumpkin Hill. In hilly areas they
can be casily overlooked but some have been identificd from air photographs.
The plugs arc jointcd in vertical columns onc to two foct across. The plugs

consist of olivine basalt or a coarsc—graincd plutonic rock that is probably

gabbroic, The pctrogenctic implications of this rock arc not clear as it

still requircs analysing. The olivinc basalt in the vents contains
'olivine-nodules', which are probably smell picccs of peridotitc dragged up
by the cffusive basaltic magma. |
Concentrie ring pattoerns on-air photographs arc fairly common in
arcas of flat-topped remnants and black soil downs. Two such patterns,
coch about a mile in diamcter, occur immediatcly to the south of Abor Downs
Homestcads, On the ground thec rings arc¢ low rubbly riscs. Their origin is

unknown,
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THE PEAK RANGE VOLCANICS | 56

The .Peak Range Volcanics are the shallow and hypaby-

" ssal intrusions and minor extrusions that are exposed in the

Peak Range (Figure 42). The intrusions occur mainly in two arear,
one at the north end, the other at the south end of the Peak
Range. |

For the purposes of description the intrusions have
been grouped on a morphological basis, The various morphologics”
groups and their distribution afe as follows (Figs 45a and 45b):

Morphological Group Number in Number in
Southern Area Northern Area

Trachytic and rhyolitic

domes 8 2
Trachytic and rhyolitic "bowls" 4 - -
Trachytic "barchans" 4 e
Trachytic and rhyolitic spurs 4 -

Trachytic ridges with
convex cross—-section 3 -

Two other intrusions in the southern area are probably

the combination of two or more of the above forms.

Rhyolitic domal plugs 4 3
Rhyolitic conical plugs 3 about 11
Rhyolitic sharp-crested ridges - about 8

Probably all the intrusions inleach group were
simiiarly emplaced and their present landforms are probably very .
simildf to their original.shapeé. ,

Three rhyolitic flows and other rhyolitic bodies of
unknown origin occur in the northern area and probably belong
to the Peak Range Volcanics. The composite intrusion of Mount
Macarthur is described separétély. The trachyte plug of Campbell
Peak and the trachyte cap of Lord's Table Mountain lie outside
the two main outcrop areas, but probably belong to the Peak
Range Volcanics,

Trachytic and Rhyolitic Domes

Most domes are elliptical in plan. Their lenéihs
range from one hundred yards to one and a half miles and their

height from 100 to 1200 feet above the plain. Flanks slope



@

1,

from 20° to 50°, M%. Lowe, a trachytic dome, is nearly a mile
long and 750 feet high. The steepest flanks slope at about

45°, Platy flow layering is roughly concentric with the dome

-but is nearly vertical at the base where the flanks slope gently.

The lower slopes are covered by soil and scree, and intrusive
relationships are obscured. The trachyte is ﬁdcum%heared and
microfractured and is everywhere deeply weathered. It has a
schistose appearance and is reddish-brown or green, At the
summit it is vesicular, Similar rock forms many intrusions of
the southern area, and a few fresh samples were obtained, mainly
from 'kernels' in the centre of concentrically-weathered
boulders. The fresh rock is fine-grained and light-grey with
small dark specks,

The largest trachyte dome, locally known as Red
Mountain, lies immediately north-east of Scott Peak, Its plan
is roughly pear-shaped and about one and a half miles long. It
rises 1200 feet above the plain and the flanks slope at about
45°, except on the western face where they are much steeper,
Platy flow layering, with layers three to six inches tick, is
well exposed in a deep gully on the western face. The layering
dips up to 70° near the'base. The dome has arched up the Kiddle
Bowen Beds which dip 45° near the intrusion wall on the western
face, but the dips quickly decrease away from the dome and the
zone of disturbed dips is, at most, half a mile wide, The
sediments, even within a few feet of the intrusion wall, are
unaltered, The clarkei~bed is exposed at CL218/3, and dips away
from the dome at 15°, Most of the dome rock is deeply weathered,
but some fairly fresh samples were collected. It is a grey, |
fine;grained aegirine-trachyte with scattered anorthoclase
phenocrysts up to two millimetres long, set in a ground mass
mainly composed of anorthoclase, about 5% aegirine, accessory
interstitial quartz, and possibly some albite and riebeckite,
The dome appears to have been intruded by a plug or dome of g
similar but more acidic rock, but relations between the two are

obscured. Erosion on the western face of the dome is exposing
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this second intrusion. It is crossed by two sets of close vert:
cal Soints, three to six inches apart, normal to each other.

The rock is fresh, light grey and fine-grained. It has a ser-
iate fabric and most grains are anhedral., It contains slightly
more interstitial quartz tha;‘the trachyte of the main dome,

An interesting feature that indicates the lava was moved during
solidification is the strained and fractured anorthoclase o yst
als, which are cross-fractured, their extinction is undulose,
and they form interpenetrant grains. The rock on the top of the
mein dome has an open texture with vesicles filled with weath-
ered amygdales, |

Malvern Hill, about two miles to the south, has a
- very similar air-photograph pattern due to deep radial gullies,
This is a trachyte dome with a circular plan, three quarters
of a mile across, and a conical-like shape. The rock is deeply
weathered and when fresh is light grey, and fine~grainéd, with
porphyritic feldspar. Basalt dips off the lower eastern slopes
of the dome,

The emplacement of each of these three intrusions,
(Mt. Lowe, Red Mountain, Malvern Hill) was probably very similar.
They are steep-flanked domes, probably exogenous, formed from
a viscid lava that arched both the Middle Bowen Beds and the
basaltic flows, Upward movement continued after solidification
had begun and the differential movement within the plastic mass
caused microshearing and microfracturing of the rock and the
constituent grains. The escape of gas during intrusion is
indicated by vesicular, open textured rocks on the summits of
Mt. Lowe and Red lMountain.

A mile south-east of Malvern Hill there is a small
trachyte dome with an elliptical plan a few hundred yards long.
Its intrusive relations are obscured and the microsheared rock
is deeply weathered to greenish brown. Two skall trachyte domes,
roughly elliptical in plan and only a'hundred yards long, occur
- a mile north of Scott Peak. The dip of platy flow layering

decreases near the base.



-59-

A rhyolitic dome immediately north-west of Mt.
Macarthur has an elliptical plan, nearly a mile long and half
a mile wide. It is about 500 feet high and the flanks, which
are uniformly convex, increase in slope to 45° at the periphery
where the lowest 100 feet merge steeply into the plain., The
symmetrical carapace is covered by dense thickets of a slender
resilient bush that makes access difficult. A major set of
vertical joints parallels the long axis of-the plan with a
subsidiary set at 60° to this, Platy flow jointing dips from
the crown and flow banding is seen. Slickensides are common
between layers. Intrusive relations arec obscured by scree and
soil, but in air photographs faint concentric lines in the soil
. around the dome probably indicate trends in upturned strata, The
rock is a pale greenish grey, fine-grained aegirine soda-rhyolite.
commonly fairly fresh, and containing small scattered phenocrystc
of feldspar up to half a.millimetre across. These are mainly
albite mantled by anorthoclase set in a very fine-grained matrix
of feldspar, quartz and probable aecgirine, The intrusion is
probably a cumulo-dome. Injection of the lava was slow eﬁough
to allow an almost sclid carapace to form. As more lava heéﬁgd
it up, tension cracks were produced which are now seen as thé ;
vertical joints.,

There are two domes in the northern area. Mt.
Commissioner has a roughly circular plan about half a mile across.
It is 400 feet high with flanks that level out at the base.
Platy flow jointing in layers 2 to 3 feet thick is roughly
concentric with the dome; polygonal and hexagonal jointing is
normal to this, The rock is .green, medium to fine-grained with
porphyritic feldspar, A dome of similar rock that weathers
spheroidally occurs about two miles south-west of Mt. Donald.

It is roughly circular in plan, about three-quarters of a mile
across and only abtout a hundred feet high. It may be a domal in-
trusion but intrusive relatidons are obscured. Mt. Commissioner
probably had a domal form of emplacement.

Trachytic and Rhyolitic "Bowlsg"

There are four bowl-shaped intrusions in the southern
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area., One, immediately west of Glvert Peak, has a roughly
circular plan nearly half a mile across; the wall ranges from
100 to 200 feet high and from 500 to 1,000 feet wide. It has
been eroded to plain level on the west side. The outer wall is
very steep, plunging almost vertically in places., The inner wall
slopes 15° to 30° into the centre of the bowl, Thin platy flow
layering, one to three inches thick, roughly parallels the wall
(Fig. 46) In the centre of the bowl layering is mainly horiz-
ontal. The outer wall.is auto-brecciated in places, and contor: -
ed flow bands have been etched on weathered surfae?s. The rock
is decply weathered due to micrﬁshearing and micrdFracturing.

One fresh boulder was found and probably represents the core

of a fractured zone. The rock is a light grey, fine-grained
riebeckite-trachyte that was intruded in a viscid sfate. The
intrusion probably originated as a dome or a tholoid, an
endogenous dome of viscid lava. The centre of the dome collapsecd
before final solidificdtion due possibly to the release of gas
pressure either by escape or by cooling. The wall probably
solidified sufficiently to remain rigid. Three similar bddies
ocecur to the south aﬁd $outh;mest and, in plan, the four bodies
lie on a semi-circle, -"About two miles south-west is a bowl with
similar dimensions but with a more deeply dissected wall. At
CL292/4 there is verticai’polygonal columnar jointing with fine
banding normal to the columng, Similar rock is found in two

small knolls immediately south-east at CL292/2 and CL292/3.

These bodies may be related to the bowl but their origin is obsc- _
ure. The rock is an aegirine soda-rhyolite that consiéts of por-
phyritic anorthoclase in a groundmass of feldspar, probably
anorthoclase ,with subordinate albite, probable minor aegirine and
interstitial quartz. The phenocrysts are subhedralland are
mantled by a zone containing inclusions, The knoil at CL292/2

is probably a breccia of this rock. About a mile south-e@st
there is another bowl with a circular plan half a mile across and
a rim sbout 200 feet high that has a smoothly convex contour,

The wall, which is breached on the north-west, slopes steeply.
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The rock is deeply weathered and, on the rim, open-textured and
vesicular., After domal emplacement, subsequent collapse was
probably not as great as in the other bowls because the centre
is a shallower depreséion. To the north-east lies a bowl
circular in plan, half a mile across, with a rim 300 feet high
and a bowl 100 feet deep. Platy flow layering and jointing
roughly parallel the bowl, and peripheral autobrecciation bands
consist of angular frag .ments cemented by similar rock. Permiarn
sandstone has been diapirically pierced by the intrusion without

alteration, and has dips up to 65O in a gully near the south

face. The intruding rock is fine-grained, off-white and has a '

'sugary' texture on the periphery. This possibly represents
recrystallisation, or granulation due to differential movement
between solidified layers during intrusion. Elsewhere the rock

is grey, fine-grained, with porphyritic feldspar, and probably

has a rhyolitic composition. This intrusion was fﬁrmed from
viscid lava, and originated as a stecep-walled plug dome that

was slowly emplaced with a gradual upward swelling, Sodified
skins were brecciated by frictional movement as the dome was heav.-
ed up by renewed pulses of lava, and brecciated:frag ments were
cemented by the fresh lava., After upheaval ceased the plastic

centre retracted whereas the periphery had solidified sufficient-

-ly to remain upstanding., The sinking was probably caused by =&

release in gas pressure in the magma chamber either by escape or
by a sudden cooling.of the gas.

Trachytic "Barchans"

There are four trachytic intrusions in the southern

~area with shapes like a barchan sand dune. One of these lies

two miles west of Calvert Peak, half a mile long and 350 feet
high., Rough columnar jointing is developed near the crest on the
steep outer flank which dips at 700, and platy flow layering
parallels the inner face which dips at about 45°.

The rock is a dark grey trachyte and near the crest is
open-textured with vesicles, It is deeply weathered and the

fresh rock is probably a lighter grey. A similar 'barchan'! lies
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about a mile north-west of Scott Peak, with a spur extending
for. about half a mile to the south-east. Immediately north
of this at CL217/1 is an outcrop with platy flow layering
dipping east at 30°. The 'varchan', the spur, and this outcrop
all consist of fine to medium-grained anorthoclase-trachyte
containinglabundant phenocrysts of anorthoclase that are mant-
led by zones containing many small inclusions; it is light grey
when fresh and dark grey when weathered. Another 'barchan',
a mile long and about 200 feet high, lies north of Lowestoft
Homestead., There are two’sets of vertical joints at 600, one
set being roughly normal to the arcuate backwall whose outer
'face is almost vertical. Platy flow layering parallels the low-
angled face and auto-breccia is peripheral, The rock is .a light
grey fine-grained anorthoclase-trachyte that consists mainly
of anorthoclase laths trachytically oriented . around occasional
phenocrysts of anorthoclase, Other alkaline feldspars in sub-
ordinate amount, and interstitial quartz may be present. The
anorthoclase laths are cross fractured, their extincivion is
undulose, and they form interpenetrant grains which indicate
that the lava was moved during solidification. Immediately
north-west of Scott Feak ig another poorly exposed deeply—weathf
ered trachytic 'barchan' about half a mile Jong. The wall has
been dissccted and few intrusive features were seen. The
origin of these 'barchans' is not clear. They may have been
emplaced like the bowls, and represent collapsed domes, in which
case, the collapse has been more complete and the lava has breach-
ed the wall and flowed ouf which probably explains the spur and
outecrop of similar rock near the 'barchan' a mile north-west of
Scott Peak. The 'barchan' north of Lowestoft Homestead may
have been emplaced in two stages, first by lava rising along
.an aréuate fracture, and then, within the area encompassed by
this arc, like a wedge. The lava was probably more viscid in

this intrusion than in the other 'harchans’.
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Trachytic and rhyolitic spurs

A trachytic spur with a convex cross-section extends
about half a mile from the southern arm of the 'barchan' a mile
north-west of Scott Peak and has already been mentioned in
connection with the origin of the 'barchan'. A similar
trachytic spur extends south for about half a mile from the
south-west face of Calvert Peak (Figure 46). Both these
spurs are only 50 to 100 feet high Withffianks vertical near
the base. Platy flow layering is roughly concentric with the
convex cross-section. At CL215/8, near the base of the
Calvert Peak spur, the layering is overturned. The trachyte
here is similar to that in the 'bowl' immediately west of
Calvert Peak but contains more mafic minerals. The spurs
do not seem to intrude the country rock, and they may be small
flows of viscid trachyte (coulees). A dissected spur of
trachyte also extends from the west wall of a flatéfOpped plug
south-west of Scott Peak. This is possibly genetically
related to the trachytic 'barchan' immediately north-west of
Scott Peak, whose origin is obscure. A small sharp-crested
spur adjoins the plugs of Scott and Roper Peaks. This ridge
and the flat-~topped plug were possibly intruded along radial
fractures formed in the country rock by the uplift of the
two plugs.

Trachytic Ridges with Convex Cross-Sections

South of Wilmor Downs Homecstead, near Blanche Bore,
there are low ridges with convex cross-sections. Locality
CL212 is on a ridge about 50 feet wide and a mile long. The
rock is a vesicular riebeckite trachyte that consists mainly
of anorthoclase microlites. Riebeckite ocecurs interstitially
and is commonly altered to limonite in weathered samples.
Quartz is a rare accessory. A ridge, S-shaped in plan angd
about a mile long, lies to the south-cast. Platy flow
layering, parallel to the flanks, is well exposed at CL225/5

where it dips at 45°.  The rock is a light grey, fine-grained
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trachyte that consists of anorthoclase laths, and 5% aegirine
microlites. There is accessory interstitial quartz. The
form of this ridge suggests it is possibly a ﬁiscid flow,

Two sharp-crested ridges of trachyte, one immediately north-
east of Scott Peak and the other half a mile to the north,

about 300 feet long and 100 feet high, have not been thoroughly

. investigated but they mey be geneivically related to the

trachytic 'barchan' immediately north~west of Scott Peak.

Two intrusions that do not fit into any of the
morphological categories will be described here because they
have similar features to some of the intrusions already
described. Two miles morth of Mt, Macsrthur a trachybic
body about a mile long and nearly half a mile wide is bounded
on the south by & steep ridge with en L-shaped plan (CL208/2),

on the north and west by a similar, but smaller, ridge with a

'semicircular plan (CL292/1), and on the north-east by the wall

of an adjacent trachytic bowl. To thé south-west an extension
to the trachyte body is roughly a few hundred yards square,
The whole body of trachyte appears to0 be the combination cof a
bowl and a 'barchan'. The southern ridge has a steep outer
wall and gentler slopes on the inner side where there is a
vertical set of joints at an acute angle to the ridge. The
outer wall is apto-brecciated in parts. Platy flow layéring
on the outer face of the northern ridge dips steeply. Basalt
is commecn on the lower outer flanks of both the southern ridge
and the small extension of the intrusion to the scuth-west.
The rock is a fine to medium-grained, light grey porphyritic
anorthoclase trachyte that consists of 90% anorthoclase in the
form of small laths, subhedral phenocrysts, and porphyritic
clots. There ig accessory quartz and possibly some minor
albite. The ancrthoclase crystals show signs of strain.

The body is probably a composite intrusion; possibly a
collapsed dome was later dissected by an arcuate intrusion of

viscid trachyte.
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An isolated intrusion with an elliptical plan, half
a mile long, lies two miles north of Woollamba Homestead. It
is about 200 feet high and consists of an almost ccntinuous low,
vertical, and narrow wall surrounding an irregularly-shaped
mass with a bowl-shaped body, a few hundred yards across, at the
northern end. The bowl is crossed by 2 line of wattles that

may indicate a fault. Hexagonal columnar jointing, two to

three feet across is seen in the central rart of the intrusicn

and autobrecciation occurs on the narrow enclosing wall,

The intrusion consists of a light grey, fine grained rhyolite
containing small feldspar phenccrysts. The intrusion was
probably emplaced in two stages, first by the intrusion of
viscid lava élong an elliptical fracture, followed by the
emplacement of a2 domal intrusion within the_wail so formed.

The dcme then probably collapsed. The intrusion probably did

“not reach the surface because immediately te the north-east are

much higher remnant ridges cf the basaltic flows.

Rhyolitic Domal Plugs

The domal plugs have circular or elliptical nlans
from a few hundred yards to half a mile across. Their heights
range roughly from 300 to 700 feet. Their flanks are steep,
vertical in places, and their carapaces form highly convex domes.
There are four domal plugs in the southern area. Two lie a
mile north of Mt. Macarthur, and have elliptical plans nearly
half & mile long. The westerly intrusion is 300 feet high,
the other about 400 feet. Their flanks range in slope from
45° to vertical. Both iﬁtrusions are autobrecciated cn the
periphery and platy flow layering dips steeply. Within the
intrusions therelis poorly developed columnar jointing. They
consist of hard, light grey, fine-grained soda-rhyolite. The
rock seems everywhere to be slightly weathered. This is a
commen feature in many of the plugs and may be due to hydro-
thermal action. The intrusicns are surrounded by black soil
and no intrusive relations were scen. Although there is

continucus outcrop between the two they were probably intruded



Figure 47. East face
south of

angular au

nove siea



~66~

as separate plugs. A éimilar intrusion lies a mile and a
half south of Gibson Downs Homestead. It is roughly the scme
size but has a circular plan and a crestal depression, There
- are similar intrusive featureﬁ)and on the weathered eastern
wall autobreccia is well exposed (sec Figure 47). Inmediately
east of this point Permian sandstcne dips away from the wall
at 500. The crestal depression in this domal plug may have
originated by an incipient collapse that has been accentuated
by erosion. Two miles south of Gaylong Hemestead there is
another domal vlug with =zn elliptical plan; half a mile long.
It is about 700 feet high and the flanks plunge steeply, almost
vertically near the base. The walls are azutcbrecciated and
platy flow layering dips steeply. - The rock is a light green,
fine~grained soda-rhyolite with small amphibole-and feldspar
phenccrysts.
There are three rhyolitic domal plugs in the northern
e T intrusions, namely the Gemini, consisting of Mounts
Castor and Pollux, and Mt. Saddlebacik. Mt. Pollux has an
elliptical plan nearly half a mile long. At its southern
end there is another very small conical plug only a few
hundred feet across. A quarter mile to the north is the other
Gemini, Mt. Castor, with a circular plan only a few hundred yards
across. Mts. Pollux and Castor are about 700 feet high. Mt.
Castor has almost vertical flanks and a highly convex carapace
whereas Nt. Pollux has less steep flanks and an almost sharp-
crestved cross-secticn. The small plug at the south end of
Mt. Pollux has some interesting features. At the base of its
north-west face there are a series of low rubbly ridges
parallel with the plug wall. The ridge farthest from the plug
is a dark reddish-brown, flow-banded, iron-stained rhyolitic
- glass witﬁ perlitic (texture. It contains porphyritic
anorthoclase and fragments of olivine basalt. The next
rubbly ridge consists of a sheared dark green pitchstone
adjacent to a pinkish 'sugary' rock that may be =z devitrified

glass. The intrusion itself consists of a light-grey, flow-
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banded soda-rhyolite that ié columnar jointed. Columnar
jointing on Mts. Castor and Pollux is common as polygonal vertical
‘columns, a few feet long, but high on the west face of Mt.
Castor the jointing is horizontal. On the west slopes of this
peak a small knoll and ridge consist of angular autobreccia.

The fragments range from one to six inches long and consist of
pinkish-grey, flow-banded rhyolite. Outcrops of breccia bccur
on the west slopes of Ht. Pollux. Contorted flow banding and
slickensides are also'common features of the.intrusion and are
often seen parallel to each other. Rhyolite boulders with
weathered out stone-bubbles are common in screcaround the
intrusions, The flow=-banded fine-grained soda-rhyolite of

Mt. Pollux contains rounded quartz phenocrysts and anorthoclase
and possible sanidine phenocrysts in a cryptocrystalline
groundmass cf quartz and soda feldspars. The rock is difficult
to obtain fresh znd hes possibly been hydrothermally zltered.

A
Bowlders of basalt, granitic rock, and metamorphic rock are found

in the screes of Mts. Castor and Pellux and were probably dragged
up by the intrusions. it. Saddleback has a roughly circular
plan a few hundred yards across, and is about 400 feet high.

It has a dissected domal carapace but the flonks are less steep
than those of Mt., Castor. There is a peripheral band cf dark
green glassy rock containing sbundent feldspar phenocrysts,

A gimilar rock cccurs around the base of Wolfang.Péak and is
described later, The main body of Mt. Saddleback consists of

a grey flow-banded rhyolite similar to that of Mt. Pollux.,

The origin of the domal plugs is probably very
similar to that of the conical plugs, and will be described in
detail in that section. The term 'plug dome' could probably
be applied to them (Figure 45a).

Rhyolitic Conical Plugs

There are numerous rhyolite plugs in the northern
area of intrusions and three in the southern areca. They form
sharp-pointed, roccky peaks whose heights range from about 200

to 1600 feet. Most plugs are circular in plan but a few are



Loy

1177}



/ | “- . 4,
45° gverthrust@ Wai‘,""‘ of. AlUS

¥ e
Showing . 'shickéW sides

Saﬁds%ne and
7 - _shale’ thd_sré
% dip 70°at #355
SIS " TR
ool o2

|

e Lk .0 . :
Fipgure 50 45° overthrust intrusion
figx

that cuts across se

away from th f Roper P




68~

slightly elliptical and range frowm about 500 feet to half a mile
across. !':e flanks are steep, rarely less than 450, and in many
places, especially near the base, they become vertical and over-
hanging. The conical plugs have similar intrusive features to
the domal plugs, and diapirically intrude the Middle Bowen Beds.
Souie of the peaks are difficult to approach because of scree
'slopes of large angular boulders. The scree obscures intrusive
contacts which are very difficult to find.

Roper and Scott Peaks are two adjiacent and almost
identical large conical plugs of rhyolite in the southern groun
of intrusions. ‘Roper Peak is slightly elliptical in plan, abou™
half a mile long, and about 1,600 feet high (see Figure 48).
Scott Peak, with a circular plan, has similar dimensions. The
lower 200 feet of both intrusions is much steeper, and in places
vertical and overhanging, than above where the flanks converge
to a pointed crest. The walls of both plugs are autobrecciated
with angular fragments xemgiws—idn-—eisme up to about six inches
lonz. On weathered and etched surfaces narrow shear zones, many
only a few inches long, have been exposed within autobrecciated
bands. Slickensides vnarallel ﬁlaty flow layering and are found
on the layering surfaces. Massive polygonal columnar jointing,
with units up to 30 feet long, is a notable feature of both nlugs.
On the south-east face of Roper Peak the large columng are almost
vertical, leaning slightly into the intrusion. More commonly the
columns are contorted and fanned out with individual columns
bent (see Figure 49). Tine linear flow banding is also a
feature common to both vlugs. The mluzs have arched the Middle
Bowen Beds, inclﬁding the clarkei-bed, which are well exposed,
dragging them up diapirically. Away from the intrusion walls the
dips in the beds quickly decrease from a maximum of TOO, and the
affected ﬁone is only about half a mile wide. Only one contact
was found although in many places steeply dipning beds were
traced to within a few feet of the wall. The contact is seen on
the north side of Roper Pgak at CL221/5 (se:. Figure 50). A wall

of rhyolite, overthrust at 450, is in contact with thin shale
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and sandstone beds which dip away from the wall at 70°, The
sediments are unmetamorphosed but slickensides on the rhyolite
wall and on surfaces of platy layering indicate that the lava
was cool and nlastic when overthrust.

Imnediately south-west of Scott Teak is a flat-
topped plug with an L-shaped plan, quarter to half a mile long
and half as wide. Vertical columnar jointing is seen around the
flat-topped plug. An outcrop of rhyolite extends between this
plug and Scott Peak and the two are either one intrusion or
closely associated intrusions. The north-west face of Scott
Peak is a very flat vertical wall and the extension of this lin-
coincides with the line of the vertical wall at the north end of
the flat-topned plug. The dissected trachytic 'barchan' and the
array of trachytic ridges immediately north and north-west of
Scott Peak have already been described (sec Figure 51). The
origin of this commlex volcanic area is not clear.

Scott Peak and Roper Peak consisd); of a light green,
fine-grained aegirine soda-rhyolite containing phenocrysts of
anorthoclase,. Tﬁe anhedral phenocrysts up to one millimetre
across have alteration rims and occasional small inclusions of
albite. Grain size grades down to 0.05 m.m. and the rock has a
sub-seriate fabric. Because of a large amount of crypto-
crystalline material, identification is difficult but the rock
probably consists of 70% anorthoclase and subordinate albite
with about 10% aegirine, 5% to 10% riebeckite and interstitial
quartz and secondary minerals which may have resulted from hydro-
thermal action. The flat-topped nlug consists of a similar rock
except that riebeckite aprears to be absent.

Calvert Peak, a few miles to the north-west is the only
other conical plug in the southern area. Its roughly circular
plan is a quarter of a mile across and it is about 1,100 feet
high. Intrusive features like those of the other conical plugs
are seen, and the Middle Bowen Beds dip steeply off the southern
face. On the lower sloves to the west, at CL215/2, olivine

basalt dips away from the plug at 13°, The columnar jointing
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ig lesse massive than in Roper or Scott Peaks, with much smaller
columns. The rock is a similar fine-grained rhyolite with
feldspar phenocrysts.

Mount Donald, the largest conical plug in the northern
- area; is closely comparable to Roper Peak in shape and size.
Intrusive features are obscured by a fairly thick covering of
vegetation and large amounts of scree. However, Middle Bowen
Beds, including the ¢l .rkei-bed, are well exposed on the lower
slopes with dips up to 80° on the south sidé. A few hundred
yards from the north-west wall, the beds dip towards the plug at
15° vefore arching up nearer the intrusion wall. This probably
represents the regional dip of the beds before the intrusion wa:
empléced. The origin of some small outcrons of coarse to fine-
grained intermediate igneous rocks on the south-east slopes is
unknown. They are possibly flows related to the Mount Donald
plugz.

Wolfang Peak, near the Clermont Coast Highway, 1s a
steep conical plug 700 feet high, with a circular plan a few
hundred feet across. It has features common to Mounts Saddlebac -,
Pollux and Cestor. Colummar jointing, with units a few feet
long, is roughly normal to a series of inclined major joints
which dip at 259 and extend across the full face of the peak
(Figure 52). Near the base of the south-west flank thére is a
iarge wall of rock with a slight overhang and btelow this some
high-angled, overhanging columns (Figure 53). Autobrecciated
" and slickensided rock is common®’ in the scree and in patches
and bands on the walls of the intrusion, Suall peripheral out-
crons of a pinkish 'sugary' rock, similar to that at Mt.Pollux,
may be a devitrified glass. Concentrically-structured, circular
cavities, about a quarter inch across, are found in weathered
surfaces and are probably ‘stone-bubbles'. Boulders of a dark
green vitreous rock with abundant feldspar phenocrysts are
common. The rock consists of porphyritic aggregates of mainly

ewhedral anorthoclase with subordinate albite and occasional

flakes of biotite mica in a cristobalite glass. The main part
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of the plug consists of a light grey, aphanitic, soda--rhyolite
with porphyritic sanidine, anorthoclase, .minor biotite mica

and possible quartz.  75% is a cryptoci;stalline groundmass that
nrobably consists of soda feldspar, quartz and secondary minerals.
Flow banding units range from microscopic size to two inches
across. Black soil, containing basalt boulders, and scree

obscure intrusive relations.

Fletcher's Awl (Figure 54), a prowinent, nearly
vertical spine with a cylindrical forwm, is only a few hundred
feet wide and 300 to 400 feet high. It intrudes steeply dipping
siltstone of the Bulgonmnaa Volcanics which crop out on the weut
slope. Thisds the only body seen intruding rocks oldexr than tii
Permian. The rock is off-white, fine-grained, and in places
powdery. Fresh rock is difficult to obtain.

Red Riding Hood, Little Welfang Peak, and four other
small conical plugs lie a few miles fo the north and north-eas®
of Corry Homestead. All these are roughly circular in plan, a
hundred to a few hundred feet across, and a few hundred feet
high. Intrusive relations are obsoured by black soil and screc.
Outcrops of dark-green vitreous rock with feldspar phenocrysts
are found around Red Hiding Hood and around a plug = few miles
north—east'of Corry Homestead. The plugs consiét of flow-bande
fine-grained rhyolite with occasional feldspar and quartz pheno-
crysts; A small conical plug to the north of Wolfang Peak,
called Mount Macdonald, apnears to be an erosional remnant of a
larger intrusion.

Emplacement of the Rhyolitic Domal and Conical Plugs.

The domal plugs and the conical plugs had a simiiar
mode of emplacement and original intrusion form. The difference
in the shapes of domalland conical plugs is probably mainly due
to erosion. There are obviously slight differences in the mode
of emplacement between one intrusion and another and there are
some general differences between the northern and southern greag

of olugs. TFigure 55 is a diagram that illustrates the probable

origin of the plugs. The lava was acidic and viscid. Most plugs
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are probably exogenous intrusions and were not intruded along
pre—existing volcanic vents. The magma rose as narrow cupola-
like bodies that diapirically dragged up narrow zones of country
rock, The release of pressure on the viscid lava as it reached
the surface caused it to bulb out within the widening fracture
in the country rock. The sudden cooling of the lava formed a
glassy skin. Because of the sudden release of pressure on the
magma as 1t expanded into the bulbous form a temporary halt
proovably occurred in the intrusion of magma ard the lava became
plastic. With a new surge of magma the cool plastic lava was
pushed out of the original bulb and it grew upward and outward.
Thesc later pulses caused differential movement between solid
peripheral layers and the rock was autobrecciated and recementec
by the new lava. The original glassy rock was formed in the
lower part of the bulbous body ohly. Columnar joints, growing
normal to the bulb face, were fanned out by later pulses. The
southern vlugs differ from the northern plugs in the following

ways:
1. Most are larger.

2. Columnar jointing consists of much larger units.

3. Only occasional small boulders of glassy rock were
found in streams near the southern plugs whereas glassy -
rocks. are consistently found in outecrop. round the
northern plugs.

These differences are probably due to deeper exposure of the
northern - . plugs. Fletcher's Awl is probably only the
neck of an original bulbous plug. It is the only intrusion scen
intruding rocks lower than the Middle Bowen Beds. The smaller
units of the columnar joints and the glassy rocks in the northern

aren indicate either:
| (a) that the first oulse of quickly cooled lava has been
exposed by deepn erosion or,
(b) that -the magma was hotter at the time of intrusion,
and the plugs were intruded with one pulse, although
the presence of autobreccia is confrary to this idea.



Figure 56, DMount Macarthur, looking south-eagt, showing
caldera-like cavity.

Figure 57. Caldera-like cavity of Mount Macarthur. Note
how rock in centre "dips" from high beckwal"
Low west wall in foreground
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There is no evidence of an original bulbous shape in
some of the plugs, especially the domal ones, and they probably
had vertical walls, the intrusive mechanism being similar, however,
to the bulbous plugs. The overhanging columns of Wolfang Pealk
(Figure 53) suggest a bulbous shape as do the many overhanging
walls seen. The flat-topped plug, immediately south-west of
Scott Pealk, was intruded probably along a fracture as a vertical
ly-walled plug that did not reach the surface.

Mount lMacarthur (Figure 56)

Mount Macarthur is a large conical plug with a caldera-
like cavity in the west face. The intrusion, three quarters of
a mile across, and caldera, a quarter of a mile across, are each
roughly circular in plan. The east wall of the cavity is 1,200
feet high and the low west wall about 400 feet high (Figure 57).
Peripheral rock shows autobrecciation and slickensides, and
contorted columnar jointing. The rock that fills the cavity
differs from the méin rock.. The low west wall of the cavity is
breached by a gully in bare rock., Vertical joints, three to six
inches apart, criss-cross the rock pavements and‘are in two sets,
one parallel to, and the other normal to, the wall., There are
gradational changes in the wall rock. The peripheral rock is
pale greenish-grey, fine-grained with small, dark, sometimes
acicular, phenocrysts and occasional small dark patches and
streaks that are roughly oriented . into bands. The innermost
rock is pale yellowish-grey, fine-grained with many dark patches
up to a few millimetres across, rarely orientgd into bands.The
centre of the wall ¢ensists of a similar rock with smaller dark
patches and streaks in definite sub-parallel bands, parallel to
the wall face. Other wavy streaks intersect these. The dark
patches and streaks are irregular grains and microlitic aggregates
and strings of riebeckite and subﬁrdinate aegirine, Porphyritic
anorthoclase and subordinate albite crystals with alteration rims
are also present in a finely crystalline groundmass of feldspars

and quartz. The rock is a riebeckite soda-rhyolite. The

mineralogy of the different grades of the rock is similar.
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Platy flow layering, in units three to six inches thick, is seen
in the rock within the cavity and dips from the high backwall at
about 40°. The dark, porphyritic rock consists of anhedral
anorthoclase phenocrysts and subordinate alﬁite phenocrysts
rimmed with anorthoclase in a trachytic-textured groundmass of
microlites of anorthoclase, minor ferroaugite, accessory black
iron ore, apatite, and rare fayalite. Ferroaugite, fayalite

and black iron ore also occur as porvhyritic crystals, much
smaller than the anorthclase phenocrysts and in accessory amount
only. The anorthoclase phenocrysts have irregular shells of
lower refractive index thatcontain many small inclusions. These
may be due to the rapid cryatallisation of a final residium.

The fayalite phenocrysts are partly replaced by limonite.
Chemical analyses are required of this rock to helplletermine it
accurately and of the riebeckits soda-rhyolite to elucidate the
genetic relations of the two.

After the emplacement of a vertical-walled or bulbous-
shaped plug as outlined above there was a later eruption thot
may have been explosive. Long ridges rfan out from the 1ow west
wall of the cavity. They consist of angular fragments of the
riebeckite soda-rhyolite rock that range in size from cobbles to
boulders. They are loosely cemented and possibly represent
agglomeratic fragments of the west face thrown out after solidif-
ication by an off-centred expnlosion. Fragments of the same rock
were found scattered in the soil a few miles to the north-west
and also on a small ridge in the same area., After the explosion
the fayalitic lava was probably extruded from a vent at the base
of the high backwall. Alternatively, the viscid fayalitic lava
may havé risen along a part of'the.same vent as the plug and,
without explosive violence, heaved out é column of solid rhyolite
which slid off the flanks of the plug, and was disintegrated by

erosion,



Figure 58. Lord's Table Mountain with the Anvil Peak on the
lefts In the foreground is the Hodgson Range of
horizontal basaltic flows, looking north from
the summit of Gilbert Dome,
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Campbell Peak and Tord's Table Mountain.

Campbell Peak is an isolated peak of trachyte about
fifteen miles cast of Lord's Table Fountain. Its steen-flanked
conical form is about 600 feet high, éircular in plan, and a
quarter ofa mile across. Columnar jointing is seen near the
summit; near the intrusion wall on the south-east there is a
small outcrop of almost horizontal Permian sandstone. The scree,
which hides intrusive contacts, contains many boulders of
vesicular and wassive olivine basalt. The rock is a dark,
fine-grained trachyte with feldsvwar phenocrysts, The flat--
topped peaks of Ld&d's Table Mountain and its small neighbour,
the Anvil Peak, are capped by 150 feet of a very similar trachyte

which lies on 1,500 feet of horizontal basaltic flows (Figure

58,) The trachyte cap is probably a flow and not a sill as no

basalt remnants were found on top. There are irregular
columnar joints and horizontal to inclined platy layering which
is best seen near the base of the cap. The rock texture is
trachytic and it contains fragments up to two millimetres long
of basaltic rock. The rock is dark, often purplish, fine-grained,
0
porphyritic =and consists of anortqclase, subordinate albite-
oligoclase and accessory quartz phenocrysts in a very finely
crystalline groundmass of sodic feldspar, subordinate pyroxene
(possibly some augite), and accessory black iron ore. The
phenocryste of SROFTHCEEMEE are partly altered and often occur
in anhedral clots, up to tihree millimetres agross associated
with subordinate sodic plagioclase. A few large quartz pheno-
crysts, up to two millimetres across, are very rounded, embayed
and fractured. The groundmass is too fine-grained for accurate
determination by optical means. A sample frow the'top of the
can-ing contains spherical bodies of deeper weathered rock,each
centred on a phenocryst with.radiating fractures and a few
millimetres across. The rock is similar to the sample from the
middle of the cappring describved above but contains over 5%
augite in equant grains up to 0.3 wm.m. across. The phenocrysts

also include sanidine. A sample frow the base of the capping
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contains-small pyroxene phenocrysts and more sodic plagioclaée
than the other samples. It also contains corroded sanidine
phenocrysts.

It seems that Campbell Peak and this capping are
closely associated. Campbell Peak is a trachyte plug that fills
a former feeder vent of the basaltic flows and the capning of
Lord's Table Mountain is probably the last remnant of a trachyte
flow from this vent,

Rhyolitic Flows.

Maponing of the northern area was complicated by 7%us
close association of similar rhyolitic rocks belonging to the
Bulgomgrida V?lcanics. Two masses of flow-banded rhyolite, one
about two miles north-west of Wolfang Peak and the other about
six miles north of Corry Homestead, are similar to a mass of
rhyolite flows about four miles south-west of Cumberland Downs
Homestead, which lies above Permian rocks and is regarded as (?)
Tertiary. It is four miles long and probably consists of
intrusions and flows that have merged because two plug-like
bodies oxist at the western end of the mass (CL256/1) and the
eastern end is terminated by a wall of rhyolite that may
represent a dyke. The two masses of rhyolite have similar air
photograph and joint patterns to this mass but no stratigraphical
relafions were seen and beéause of their proximity to outcrops
of Bulgonunna Volcanics are tentatively mapped with this group.
Fast of Mount Saddleback there is a possible small associated
flow., Also, north-east of Mount Donald there are outcrops of
rhyolite that may be flows contemporaneous with the intrusion.

A series of rhyolitie masses, studded in places with
small depressions about fifteen feet across and filled with
rhyolitic rubble,dccur between fhe Clermont Coast Highway and
Cumberland Downs Homestead. The origin of the masses and the
deprcssions is obscure and they have been tentatively mapped

as (?) Tertiary.



=7

Rhrolitic Sharp-crested Ridges.

Within the northern group of intrusions are several
sharp-crested ridges of rhyolite, a quarter to a few miles long
and only tens of feet wide. South of Fletcher's Awl st
CL255/3 a sharp-crested ridge a quarter of a mile long consists
of light grey, fine-grained rhyolite with small feldspar pheno-
crysts. Flow bands in the rock are parallel with the south face
and dip at 459. Columnar jointing is alsc seen in places along
the ridge. This is probably & dyke and there are several other
similar ridges in this area. Similar ridges are also round
three miles south-west of Mount Donald, a few miles north o
Corry Homcstead and at other localities in the northern part of
the Pecak Range. They are probably all rhyolitic dykes and are
tentatively placed in the Peak Range Volcanics. Air photographs
also indicate the possibility of similar:sridges in areas three
to five miles south-ecast of Mount Donald.

These occurrences of rhyolite ridges, flowghnd other
bodies roquirex detailed mapping and petrographic description
to establish their age. In many cases these bodies of rhyolite
occur in rough country, and outcrop at important points is often
obscured.

Petrogenesis

Petrographic ahalysis on the rocks is insufficient to
be able to make definite statements on petrogenciic relations.
Many of the rocks are too fine-grained for accurate petrographic
description and chemical anslyses are required. However, it‘is
clear that the Peak Range Volcarics were formed from o magma with
an alkaline content dominated by soda. Denmead (in Reid 1928)
describes an alkali olivine basalt from the area but does not
give a precise locality. No similar rock hos been describad
from the present collection but the presence of this rock seccms
to confirm the idea that the Peak Ronge Volcanics are derived
from an olivine basalt parent magma that had a high soda couteht.
The association of olivine basalt with alkaline trachytes is

common in geveral oceanic islonds and in other parts of eastern
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Australia. Shand has suggested that the trachyte in this
association results from the ﬁ&chanical expulsion by gas of a
trachyte interstitial residium from a largely crystallised

asic magma, & process which he terms 'gas~-streaming'. Mount
Macérthur is possible evidence of violent expulsion of gas and
the collapsed domes suggest o less violent escape of gas also.
Some trachyte is notably vesicular in plic=zs. The rhyolites
probably represent a later stage in the differentiantion process
and the fayalitic rock of Mount Macarthur could be the final

regidium.

The Age of the Volcanics

The basalt of the Clermont Sheet area is regarded a8
probable Tertiary because its northern extension into the
Mount Coolon Sheet area lies between two probable Tertiary
formations (Malone et.nl.1961). The only evidence of age for
the basalt in the Clermont Sheet area is that it overlies a
dissected surface of f.lded Permian rocks, and for the Peak
Range Volcanics, that they are younger than the basalt which
they intrude - only slightly younger because they are petro-
genectically related, Some intrusions did not breach the mantle
of basalt, and these, recently exhuméd, now have a 'youthful'
morphology, which is related to the date of exhuming,; and not

to0 the date of intrusion.
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LELE 1. - CAINGZOIC ___SUPERFICIAL _ DEPGSITS.
Deposit ireas Origin Remarks
Heavy-textured Eroad area between main Permian outcrop (?) Tertiary basalt Overlies (?) Tertiary lake
dark soil and inakie Inlier sediments in Mt.Violet and
b 5 & ooy e ] . Mt.Rolfe 1-mile areas.
(Czb) Part of Grosvenor Downs 1-mile area Calcareous beds in Upper Bowen
Coal Measures, and (?) Tertiary
basalt.
Eastern part of Sheet area Upper Bowen Cozl Measures
Sand and Western part of Sheet area Drummond Beds, and Forms most of the sheet of soil
sandy soil Inakie letamorphics mepped as Cz, which also includes
gilgai clay soil and gravel.
(Czs and Cz) Patches in main Permian outcrop outwash from Middle Bowen Beds

and "Passagec Beds"

Gravel (Czg)

inakie Inlier and adjacent areas

Quartz reefs in inakie Metamorphics

idluvium (Cza)

along main water-courses

Magnesian (Czm)

Langton, 8 miles south-east of Clermont,

(?) Tertiary basalt

inalysis in Dunstan (1900)

limestone and near Pezk Downs Homestead
East of Mt.Dillingen, west of Mount deep weathering of iiddle Bowen Beds
Laterite Lebanon Homestead;

north—east of Mount Rolfe

& basalt

deep weathering of /naidde hetémorphics

Billy

Clermont township & east of Elair .thol

deep weathering of Permian sandstone



~7%-

ECONOMIC GEOLOGY

Coal

Blair Athol Coal Measures

Following the discovery of coal at Blair Athcel
in 1854, small-scale underground mining was carried out and
by 1920 the annual production was 150,000 tons. Production
declined but with the start of open-cut mining in 1936 rose
steadily despite the cessation of underground mining in 1946.
The greatest annual production was 390,000 tons in 1952;
since then annual production has dropped to less than 200,000
toné (C.S.I.R.0., 1960). At present two open-cut mines are
operating on the field.

The organised exploration for reserves started in
1936, and in 1939 the Aerial, Geological and Geophysical
Survey of North Australia undertook a geophysical survey which
was followed by drilling. 1In ;958, the Commonwealth Aluminium
Corporation (Comalco) took an option on the leases and, after
the Bureau of Mineral Resources (Neumann, 1959) had conducted
a gravity survey, undertook an extensive drilling survey.

The results of Comalco's operations are contained
in an unpublished report by the Exploration Division of
Consolidated Zinc Proprietory Limited (Whitcher, ticIver &
Knight, 1960). An extensive physical and chemical study on
three 4-inch drill cores through the Big Seam was undertaken
by the C.S5.I.R.0. Division of Coal Research, and the results
were published in C.S.I.R.0. Technical Communication No., 39,
August 1960.

Operations on the field are at present restricted
to the Big Seam (Fig. 36), whose greatest known thickness
is 110 feet; the maximum depth of its base is 256 feet.
Proved reserves are at least 200,000,000 tons with an over-
burden to coal ratio of 1.35/1; of these reserves, 55,000,000

. tons occur with overburden to coal ratio of less than 1:1.
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It has been estimated that 90y of the reserves are available
for open-cut operations.

The seam contains high volatile, non-coking, low-
rank bituminous coal with an average calorific value of
11,810 B.T.U./lb.; it consists mainly of durain with some
vitrain bands. Soot beds are locally developed above the
seam and soot partings total 2% to 4% of the seam, Table 2
shows an average analysis of camples from the Big Seam,
together with an analysis of a singlé sample from an outcrop

near Lake Vermont Homestead.

Analysis Blair Athol Coal Upper Bowen Coal
Measures Big Seam  Measures Lake Vermont
Moisture at 110% 7.2% 7.6%
Volatiles 28, 4% 24. 3%
Fixed Carbon 57 . 6% 56.2%
Ash 7.4% - 11. 9%
Sulphur 0.29% -
Table 2. Comparison of analyses of coal from

the Big Seam at Blair Athol (average of many samples)
and from the Upper Bowen Coal Measures (one sample).
Lake Vermont Coal analysed by the Government Chemical
Laboratory, Brisbane.

The C.S.I.R.0. Division of Coal Research, (1950)
considers the Blair Athol ¢oal suitable for steam raising
and power generation. Comparcd to other coals it is low in
mineral contamination and would not corrods furnaces.

Upper Bowen Coal Measures

The occurrence of coal in the Upper Bowen Coal
Measures has been discussed earlier. The main occurrences
are at Harrow Creek and Lake Vermont Homesfead and a bore
on Grosvenor Downs. The Harrow Creek and Lake Vermont

occurrences are shown in figure 28.
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112-122 weatl rod teselt;122~145 various

T.BLE 3. SELECTED W.LTER BCRES IND WELLS, CLERMCNT  SRHEET  LRE..
NJME DLTE DEPTH i WALTER STRUCK WiTER SUPPLY QULLITY STRLT..
(fect) " (depth in feet) LIVEL gallons/hour

ANDY 1958 258 19,65,201,237-258 unlimited good 0-110 basalt; 110730 pugs 130-136 cocl
and cocl shelog 135=174 sholey 174177 gy
sandstene; 177-237 bluck sholo;
237-25¢ coorsc sordstonce

B/RB 355 60 0-90 besalt; Y0-140 blue cley; 140-170
crcan cley,crovel:170-172 sandstone;
172-252 cloy,crevil,quertz, slatis
252-350 bluec osleto.

BETTRIDGE 200 40,123 - 130 300 bosalt

BIG HORSE deenencd 1957 400 500 good 20¢-400 rltornr Ling scadstono end shalc,

BUNDLRRL 127 1100

CENTRE 1953 Q9 45, 50 0-50 cloy & bogelt bouldcrs 35099 basalt

BHEESBORO 1957 272 84-88, 272 86 initially 560, good besslt

later failed

CHERWELL 1940 457 see Figure 16

fLYDEVLLE 140 100 1800 good Drummonc. buds

COLL HOLE 126 32(salt),56-59, ? 124 25 T 720 brackish c1lternating sandstone « shala;2“coul:ﬁ;5d

DAUNIL No.1 193 136

DAUNIA Noa2 292 217

DENHIM 1956 206 Lt - 48 &R0 good 0121 beoclt; 121-12/4 vloeckish scct;
124~206 sondstonc.

DEVLIN CREEK 125 A

BEALGLE HIWK 212 160

GLUL 1955 300 0-45 besalt

GEMINI 1909 102 90 good 14-35 gsoit beor1lt; 35-71 hard rock;
71-102 soft rock

GIBSON CREEK WELL 80 good sendstone

GLUEPOT 340 0-230 basalt; 230-340 dirk slhalc

GLUEPCT WELL g aurface 500-800 vepicular bas: 1t

GRLVELANE 1959 496 0-40 bleciz scil with bas: 1t =t vottom;
40=250 scft e nditcne;d50-256 gindy »w’
256-480 pug ond bluc-grey micec.ous orr’
onnceous sheolosd80-496ddoritized gro 2

HERROW ' 93 foiled in 1932 0-48 cleyshe~"7Teselt s 17-93hard gy 51 on

i
i
HOLTS PLAIN | 287 276 600 ' 0-274clay with thin sesme of s.nd R74-207:
KILOUMMIE 1926 ‘ 150 - good l 0-3 gcils 3-7976 bosalts ‘06112 cchdsts

shelosy 145-150 oroy clay.



TLBLE 3.

SELECTED ° WLTFER _BORES _AND WELLS.  CLURMONT  SHEET _ ARJk,

NAME

DATE

[VDEPTH

(feet)

WATER STRUCK

(depth in foet)

WLIER
LEVEL

SUPPLY .
gallons/hour

QULLITY

PUSTEE————

STRATL

MT. RANKIN

MI's WILKIN

0.K.

PLUMTREE (RUGEY)

RAM

RIVER PADDCCK
RCAD

RUGEY

RUGEY ECMESTELD

RUSSELL PL4RK

SALTY WELL

1953

200

260

33

253

55, 145

various dcpths

168

220

20

nomne

8e0

520

300

300-~400

good

500

1000

good

good
stock

good

good

brackish

0-32 besalt; 5262 clay;

‘ - i
LAKE VERMONT ! some
, salts
LEONARD 311 260,311 161 2601-2003 ynsuitable
3111=420 for stoeck
LOGAN 1957 170 137-140 118§ good oo basalt
LOWESTOFT 200 good basalt and clay
LOWESTCFT Nea1 168 300 good
!
LOWESTOFT lo.2 286 75, 150 600 good
MALVERN IX 1959 278 45=49, 128 300 basalt and g
McCARTEY 271 250, 271 205 420 good
gtogk
MIDLOTHIAN No.l 349 239 189 150 ' unsuitable
for stock
MOUNTAIN 217 206-217 ;

decomposed

&

0-30 soil; 30-9C bosalt;

Cuttings of coxrionacecous .ho

0-180 slippery back; 180
fire cloy; 247-311 white

0-97 whitec sand and sendsSca397--107
101-148 reo sancatoneg 146 212 ennl canle;
213-220 red sundstone; 220~<7. cood +hals
225-0263 wh'te rotton sand teos

0--10 red lonm 4S50 soft
and clay; 50-70 zcolitic :
bosalt;90-120 cloy: 140-1'5 4
of coaly sirle;145-200 d-

200 ~holke 200-247
and rellow sandtone

o

A2-27 black sheles

84=03 clay basalt; 93~16- ~cudstone,

165-210 white shuley 210w gy sands one

0-50 stony; 50--25C cleys; ~ M-255 sancs
255-271 pug, ot 271 sanc

0~-239 eclay; 239 -245 finc eond with clny

0-216 busalt, 21621 por.us ran‘s*onz

0-175 basalt; 1756-720 sho'=

3

~ -

o ctone sith hrova ¢

2 050 ¢ scompc

T0m L Bad

e b oeler AT 179 b

- 179230 fine grey sandstoiz; 30 206 cluy,

| 2(6-304 soit yellow senc”

!

+Hons

cLoshale;

0~-95 rotten bagalt; 95-130 aloy3130-165 black shale:

246-290 crocclabe shalc; «C-305 blur rock;305~-3"7
cranite;31R-340 ¢ randts wilo s ~ptdlinge oev

sl
s

wtene with @

o

I

ot
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0-63 so0il & elay; 63-270 bl:zk shale; 210-255 saundy
shale; 255--303 Ulesck shale; 303~306 brown soudston<;

"24=155 herd groy rocks

0-30 s0il,20-100 basalt over watcr-bearing'sand'

0~7 clay;7-16 rotten basalt;16-243 besalt & clay.

TLBLE 3. SELECTED  WiTER  BCRES — AND  WILLS, CLERMONT  SHEET  LREA. Pugs 3.
NAME DATE DEPTH WaTER STRUCK WATIR SUPPLY QﬁlLITY STR- e
(feet) (depth in fcet) LEVEL gallons/hour
SCRUBBY PADDOCK 1939 510 303-306
430-500 320
306~-510 various shales.
SHED 1954 300 1000 finished in har¢ black sandstonc
SPELL PADDOCK 280-300
SPLITTERS 1912 198 190 66 unlimited Sandstone and shsale
SPOTS 1908 360 322~360 clay and sandstonc
TINWALD 1955 144, 94~110 10 unlimited 0-60 rotten bosalt; 60~144 basalt
UPPER 12-MILE 305 110-149 cloys 149-305 brosclt and pug
WASHPOCL 1959 205 10,20, 63-65,120-123 (main) 10 1320 good hasalt
WATERFCRD HCMESTEAD 160 0-124 clay anc sancstcne
155-160 clay
" No.1 1929 103 39, 50 - 89 680 0-30 cley end send: 30-1C. sercstone
n No.2 1929 225 72-89,97-129,148-150, 0-20/ basalt; 204-225 gr-y rock.
198-204

WELX 1959 231 26-28, 206~210 29 1120 basalt, possibly interbecdded with cl:oy
WIDT 1953 4063 409 clay and basalt
WEST WOLFANG 1958 120 3135 10 1800 0-35 decomposed basalt; 35-120 besalt
WOCLSHED 100 very good
YANGHO I 1959 243 7-16, 226-239(main) 23 1400
13~MILE (WENTWORTH) 361 poor hard rock
25-MILE (WENTWCRTH) 331 230,331 185 at first good, 0-225 clay & gravel;225-331herd rock

now poor
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The bore on Grosvenor Downs lies 3 miles south
of the Highway crossing on the Isaacs River; records show
that it intersected a seam 12 feet thick at a depth of
147 feet. It ié not known when this bore was sunk and
detailed information on the occurrence is not available. The
extent 6f the other occurrences is not known; an analysis
of 2 sample from the outcropping seam near Lake Vermont
Homestead is given in Table 2. Numerous reports of coal
within the Upper Bowen are known; however, no detailed wori:
has yet been attempted with a view to assess their coal
potential.

Middle Bowen Beds

Thin coal outcrops have been seen in the rocks of
the Cherwell Range, and coal is known in certain bores
that cut the basal part of the Middle Bowen Beds, Eut no
exploration for coal has been done in these beds,

Underground Water

Details of selected water bores and wells are

given in Table 3 and the location of bores in Fﬁgure 59;

The water prospects in the various units are as follows:
Anakie Mctamorphics: poor supply; good dam storage.
Drummond Beds : hard drilling, good dam storage,

good supply at Clydevale.

Bulgonunna Volcanics: poor. |

Permian : the few bores in Permian strata
give an adequate supply for stock:
many are salty but still suitable

_ for stock.

(?) Tertiary Basalt: good shallow supply but few bores
maintain supply. Springs found at
contact of basalt and Permian sand-
stone in Logan Creek, hecad of
Harrow, Feez, Phillips and Gilbert
Creeks,

Alluvium

good shallow supply,
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Petroleum Prospects

The only potential oil-bearing rocks in the Clermont
Sheet area are the Permian Middle Bowen Beds and Upper Bowen
Coal Measurés. The transgressive clarkei-bed has masked any
older Permian marine rocks that may cxtend into the Clermont
Sheet areca from outcrop areas in the Mount Coolon Sheet arca
(Malone et al., 1961) and perhaps also from the subsurface of
the Cooroorah Well area. In the absence of deep bores inthe
Clermont Sheet area, this discussion is theréfore restricted to
- outcropping rocks.

The most favourable potential source rocks are the
bodics of dark siltstone, individually up to 1.0 feet thick,
that constitute a quarter to a third of the exposed marine
or alternating marinc and freshwatecr sequcnce. Abundant worm-
tracks indicate that the bottom was aerated. A sample of
siltstone from Phillips Creek (CL21/1), near Tay Glen Crossing,
was tested by W.M.B. Roberts for trace clements by X-ray
fluorescent spcctrography, with the following results:

Ti 0.5%, Ba 0.5%, Co Cu Ni trace, I Va not detected. The
same sample was tested by P.R. Zvans for microplankfon and spores
but was found to be barren. Unfortunatcly with samples from
the surface, trace and organic constituents, if originally
present, are prone to be lost during weathering, so the results
of the tests are cquivocal. Most of the sandstone in which the
siltstone bodies are enclosed has low pbrosity due to a fine
matrix; once again only surface samples were available and
unweathered sandstone possibly has higher porosity. Uore
favourable potential reservoirs arc beds of porous lithic
sandstone in the Upper Bowen Coal Measures,

Small closed structures like the{NOrwich Park Dome
and the dome near the junction of Feez and Little Roper Crceks,
and broader structurcs in the Cherwell Range are potential
traps. Beds of impermeable quartz greywacke or siltstone are

potential cap rocks.
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The main outcrop south of Phillips Creek has been
intruded in places by basaltic and trachytic dykes and sills,
and, on its western edge, by the Pecak Range Volcanics, which
have arched up the intruded rocks.

The "Passage Beds" and Upper Bowen Coal Measures

arc potential reservoirs of dry gas derived from coal scams.

Gold -
Today, no gold is being produced in the area except
. by fossickers. From 1878 to 1901, the period of greatest
gold production, the Clermont Goldfield produced gold valued
at £711,000. The main arcas of gold production were the
Miclerec, Black Ridge and the Springs Goldfields. The gold
occurs in four environments:
| 1. Quartz reefs in the Anakie letamorphics.
2. Permian alluvial deposits.
3. {?) Tertiary alluvial deposits bencath the
basalt.
"4, Recent alluvial deposits.
Most of the shafts arc now filled with water and
havé been abandoned. In 1904 ncarly 6,900 ounces were
produced from these ficlds, South of Clermont, shaftis,
now abandoned, pcnetrate quartz rcefs. Details of the .
goldfields are given by Dunstan (1902) and Ball (1906). ’V“S#—‘WN
et g AP
Copper

Copper was produced from mincs at Copperfiecld, i

~three miles south of Clermont. Crude copper was extracted
from .a low-grade orc mincd from a mineralized - zonc in the *‘
F-\___-__ .

Anakie Metamorphics.
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APPENDIX 1.

PETROGRAPHY OF RCCKS FRCM THE CLERMONT SHELT AREA.

by

Betdy R.Houston,.
Geologist,
Geolegical Survey of Queensland.

1, BULGCNUNNA VOLCANICS
CL104: LITHIC TUFF

Microslide:- QSG 2057 ex Specimen : - QSG/R 1084

Macxro :- A_massive, pinkish-grey, clastic rock containing
fraguents (up to 1 cm.) of dark grey to cream-coloured, fine-
grained rocké.

Texture: Clastic.

Thenocclasts: Quartz: eanhedra, 0.3 mm., deeply embayed; 5%

Lithic fragments: up to 2 mm., irregular

fragments with indented margins; the majority
of the fragments are cof svheroidal rhyclite;
a small number of the fra usnis are of a
basic extrusive (basalt ?); estimated at
30-40%.

Matrix: very fine-grained,; cloudy.

Crigin: Igneous, pyroclastic.

Parent Material: dominantly rhyolite.

CL1234: TUFF

Microslide:~ GSQ 2058, 2059 ex Specimen : - GSQ/R 1086

Macro :- A very fine-grained, massive, light-grey clastic
rock which has been heavily iron-stained.
Micro -

Texture: Clastic.

Phenoclasts: Quartz: subrounded grains of moderate

sphericity: grain size 0.05 to 0.1 mm.;

-1

about 5%.
Feldspar:similar to quartz, bubt slightly more

abundant.

-k

Tithic *F¥2I17 048 gyprounded frugments of fine-

R
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grained volcanic mmterial; ccmmonly about
0.2 mm. and of lowshericity; about 5-10%.
Matrix: heavily iron-stained argillaceous material,

Origin: Pyroclastic, probably sgueous, ¥
CL126: RHYOLITE
Hicroslide:- GSQ 2060 ex Specimen : - G5Q/R 1087
Macro:- A massive, fine-grained, purplish-grey siliceous rock
with coarse clots (up to 1 cm.) of white milky guartz.
Micro:-

Texture: Porphyritic.

Fhenocrysts: Quartz: anhedra about 0.25 mm.,y sbout 5%.

Grounduass: Cryptocrystalline, guartzo-feldsvathic,

slightly iron-stained. Dispersed irregularly
throughout are formless areas composed of a
quartz mosaic, as coarse as 0.05 mm.

Origin: Igneous; extrusive.

Alteration: The feldspar is altered. The silicification

is obviously due tc late-stage crystallisation
of pockets of siliceous liquid rather than to

the introduction of silica.

CL128: TUFP
Microslides- GSQ 2061 ex Specimen:- GSQ/R 1095

Macro:~ A massive, khaki-coloured, fine uneven-grained clastic
rock.
Micros-

Texture: Clastic.

Phenoclasts: Quartz: subangular to subrounded, low

sphericity; maximum grain size 0.3 mm., dom-
inanﬁiabouﬁ 0.1 mm.; estimated 5%

Peldspar (plegioclase and potash ?) : subang-
ular to subrounded or as ragged laths; meaximum
0.3 nm., dominantly about 0.05 mm.; estimeted 19k,

Lithic material : some rock IX™IBERYZ. (apout

0.4 mm.) can be identified but are slmost im-

poscsible to distinguice® from the matrix.
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Matrix: The matrix and lithic fragments are almost im-
possible to observe owing to an overall limonitic
ciouding, prabably due to clay which has been im-
piregnated with iron.

Alteration: Weathered; little ox no alteration.

Crigin: Pyroclastic activity.

CL134: LITHIC GREYWRCKE
Microslide:- GSQ 2062, 2063  ex_Specimen: - GSQ/R 1099

Macro:— An altered, pinkish-grey massive volcanic rock with

irregular phencelasts, up to 2.5 cms. in a very fine-grained
matrix,

@}cro:—

Texture: Clastic,

e st 1 1t

Phenoclasts: make up 8-85% of the rock.

Volcanic lavas: rounded, low sphericity, 0.2

to 2.0 mm.; estimated at 50% of phenoclasts;

at least three digtinct types:-

(1) limonite-stained plagioclase - rich rock;
(ii) porphyritic type, usuzally iron-stained;
(iii) fresh cryptocrystalline material, some

of which is traversed by very fine calcite veins.

Sedimentary frogments: subangular to sub-

rounded, medium sphericity, 0.4 to 3 mm.;
estimated at 20% of phienocclasts. Include
_quartzite, micaceous gquartzite, mudstone,
intertedded mudstcene and siltstone, and
siltstone (argillites ?).
Quartz: dominantly 0.25 to 0.5 mm., subangular
to subrounded, mediwm sghericity: conmonly
deeply embayed; estimated 10% of phenoclasts.,
Feldspar: (dominantly ?lagioclase): broken
erystals, ccmmonly 0.25 to 1.0 mni.; crystals
. . altered, clay minerals and calcite being usual
vroducts; many of crystals deeply ewmbayed; one
crystal with & fringe of myrmekites; estimated

20% of phenoclasts,
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Matrix: difficult to distinguish from phenoclagt; cloudy,

argillaceous - probably dominantly ash,

Alterstion: Weathered, calcitisation and limonitisaticn con-

siderabley mincr sericitisation.
Origin: Sedimentary.

Parent Waterial: Volcanic rock, low grade pmetamorphics and

Ygranite®.

CL134: ALTERED BASALT

Microslide: GEQ 2064 ex Specimen GS8Q/R 1100

Macro: A massive, ggenish-grey rock composed of blaclk mheno-
rysts, un to 4 mm., in a very fine-grained groundnass.
Micro:-

Texture: Igneous; porphyritic; grounduass sub-ophitie.

Constituents: Plagicclase: saussuritised; subhedral to

anhedrsl lath-shemed; unorierited; average
crystal length sbout C.35 mm.; estimated
565-60%.

EPyroxene: crystals very broken - originally
phenocrysts up to Zmm.; sub-ophitic texture
with plagicclase; estimated 15-20%.

Chlorite (pennine): the "black phenocrysts”
seen in hand specimen: occurs in groundmass

and pseudomorphcus after original phencerysts;
estimated 20-25%.

Epidotes: fine granular, associated withthlorite.

Calcite: secondary, not very abundant.

hlteration: Considerable.

Origin: Frobably instrusive.

CL135: GREYW..CKE

Microslide: GSQ 2066 ex Specimen: GSQ/R 1104

Macro: A messive, davk-grey, fragmental rock. HNaximum grain
size 5 mm.

@}cro:

Texture: Clastic,

i r—— s
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Phencclasts: Peldsvar {plagioclase and potash): subhedral

and anhedrol crystals with "tattersd" edges;
anhedral crystels have high tc low gphericity

and are 1 unded tc angular; many of crystals

Bw»{\\MM\ heavily altered, while others are extremely
- fresh; average grain size about C.3 wmm, maxi-
) moum 1.5 mm.; estim: ted at about 30%; plagioclase
andpotash felegpar in approximstely equal amounts.
s Guartz: similar in form to feldspar; estimated
at about 2%.
Lithic material: estimated at 60%; apparently
about egual preportioas of volcanic and sed-
imentary material. The sedinents sre argillites
(mudstones) and the voleanic fragnents include
basic lava and srheruﬁ%ic acid volcanicsg
average grain size about O.7mm.; maximum about
.
3 mm.: subsngular to subrcunded, low sphericity,
= Matrix: Apparently originally argillaceousj now dominantly
very fine crystals of light brown biotite with
associzted opagues. The crystals are metamworphic -
- not clastic in origin. Bstimated at 5-10%.
Alteration: Fresh, little alteration. Rock, however, appears
to have undergene low grade metamcrphisn.,
Origins Sedimentary.
Parent Material: Dominantly volcanics and low grade metamor-
phic rocks. |
Note: Thig roci is not a true greywécke in that the rercentage
of matrix is low. In overall appearance in hand svecimen and
thiﬁ section, however, it obviously belongs to the greywacb%
suite.
h The phenoclasts appear to have been forcibly coumpicted
- together; possibly the mutrix was compacted to a proportionately

higher degree.
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CL135 II: METASOMATISED GREYWACKE.
Microslide: GSQ 2065 , ex Specimen : GSQ/R 1106
Macro:— Similar to GSQ 1104 but there appear to be less rock

fragments., Epidote is abundant. _

¥icro:- The rock is heavily altered and its properties

cannot be properly distinguished., However, it appears to be
essentially similar to GSQ 2066 in basic texture and éomposition.

Metasomoetism:— Bpidotisation has been considerable. Ragged,

fine prisms of green hornblende are abundant, commonly assoc—
4zted with the epidote. These crystals appear to have bcen
growing. Gresn pennine chlorite (with associated opaques) isj
common, apparently psewdomorphous after ferromzgnesian crysta}s.

CL139 : ANDESITE

Microslide:— GSQ 2067 ex Specimen GSG/R 1109
Macros— A massive, finc grained, pinkish-and greenish-grey
mottled rock,

Micro:-

Texture: Porphyritic; groundmass microcrystalline
allotriomorphic -~ grarular.

Phenocrysts: Plagioclasgsubhedral or anhedral lath-shaped
crystals up to 1 mm. in length; some of the

crystals are sericitiscd and partly rcplaced

by nmyrmckite but the majority of thcem are

anhedral, extremely altered with a narrow
altered "fringe" about the margins.

Potash feldspar: occurs in minor amounts

in eimilar form to ths plagioclase but most
of it is involved in the myrmekitic inter-
growths, Total feldspar about 45%.

Hornblende: asggregates of fine anhedra

are dispersed irrcgulsrly throughout the
rock., The crystals arc partly pscudomorphed
by cpidote, penminite and opaguacs.

Groundmass: composced essentially of feldspar and fine anhedra
of hormblends.
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Crigins Igneous; iutrusive.

”~
CL140: METAM(RPHOSED CONRETICN.RY SILTY FUDSTONE.

Microslide:- GB8Q 2068 ex_Specimen:- GSQ/E 1111

Macro:— 4 very fine-grained, nassive, dark grey rock.

Wicro: -

e s s i

Constituents: Quartz and Feldspar : silt-sized graing,;

s s

subangular to angular, low spericity, un-~
oriented; estimuted at 1-2%.

Argillaceous Metrix: abundant but indistinct,

masked by abuandant red-brown staining.
- Biotite: occurs as flakes of clastic
origin and a greater abundence of fine
granuies of recrystallised biotite.

Concretions: Lverage diamber 0.5 mm., occupy about

20% of the rock; they are of silty mudstone
surrounded by 2 rim in which biotite is
concentrated;: there is little or nc biotite
within the structures. In scme instances two
or more of the spherical bodies appear to be
joined tegether.

Crigins:- Epiclastic

Alterastion:- I'resh: very low grade metamcrrhism.
¥ (% g Sy

CL248/1: ALTERED PORPHYRITIC BAS#LT
Microslide: GIQ 2116 ex Specimens GSQ/R 1163

flacro: A macsive, dark grey igneous rock with subhedral and

anhedr2l phenccrysts of feldspar up to 1.1 cm.
Micro: -
Texture: Porhyritic; groundmass microcrystalline.

Phenocrysts: Flagiocluse (labradorite); subhedral and

anhedral laths; sericitised.
Amygdules 7 : Certain irregular areas sre filled with
ggiggig, radiating quartz crystals, and
minor orshopyroxene rimmed with green

‘peaninite and epidote.
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Groundmsss: A microcrystalline mass of feldspar, chlorite,

pyroxene, epidote and cubic opague material,

Origin:- Igneous, probably “intrusive.

CL404: BIOTITE EHYOLITE.

Yicroslide:- GSQ 2117 ex Specimen:- GSQ/R 1164

Macro:- A massive, partially iron-stained, pinkish grey, very
fine-grained rock with an abundance'of quertz and feldspar

(un to 2 nm.) phenccrysts and traversed by a network of very
fine veins.

¥icro:-

Texture: Porphyritic; groundmass cryptocrystalline.,

Phendl crysts: Quartz: anhedral, commonly euxbayed, 0.5 to

1.5 mm., and commonly compesite.

Plagioclase (andesine): euhedral to subhedral

0.1 to 1 mm., somewhet altered. Fotash
feldspar: altered anhedra up to 0.5 nm.
Biotite: aggregates of fine flakes with

associated hematite~ and limonite-staining.

m .+ Cryptcerystalline, cssentially siliceous.
Origin:~ Igneous, extrusive,

slteration:—~ Secondary or late-stage veins c¢f a fine quartz-

plagicclase mosaic traversc the rock.

2., THERESA CREEK VOLCANICS

CL149I : TUFF
. GSQ/R
Microslide :~ GSQ 2070 ex_Spceimen - 1115

Macro :- A massive, reddish-brown, fine-grained clastic rock
with phenoclasts of nink feldspar, quartz and mica schist ..
Micro :-

Texture: Clastic.

Plenoclasgts: dominantly 1-3 mm.

Feldspar : altered almost beyond recognition;
subhcdral to anhedral; about 5%.

Volcanic rock : deminantly of devitrified

vitric tuff but some fine-grained flow rocks;

5-10%,
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Mica : extremely altercd and iron-steined
flakes; < 5%,

Shards : devitrified glass which has been

heavily stained with hematite.

Matrix :- Ash : heavily iron-stained and including an
abundance of fine opaque material,
Crigin := Ignecus; pyroclasgﬂc.

Alteration :- Consiaerable.

CL14GII : ANDESITE -
GSQ/R
Microslide :- GSQ 2071 ex Specimen :-= 1116

Macro :— A massive, fine-grained, dark grey rock with fine
phenocrysts of. feldspar and of a mafic mineral.
Micrc :-
Texturé = Porphyritic; groundmass pilotaxitic composed
of cryptocrystalline material filling the
interstices between crudely parallel microlites

of feldspar,

Phenccrysts :- Plagioclase (andesine) : anhedral and sub-

hedral loths, most of which are extremely
altered; about 50%.

Hornblende : green, anhedral, up to 1 mm,;

rartly replaced by chlcrite and calcite.
Groundmass :- composed of cryptecrystalline feldspar and

hornblende and microcrystalline altered

hernblende (with minor chlorite and epidote)
filling the interstices between microlites

of feldspar.

Origin :~- Igneous; extrusive.

Altcration :— Minor calcitisgation of the groundmass has taken

place; the feldspars have undergone considerable alteration.
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CL149IV : LITHIC TUEIF
_ ' GSQ/R
Microslide := GSQ 2072 ex Specimen :- 1117

Macro :— A massive, purplish-grey clastic rock with an abundmncé
of vhenoclasts of decomposed feldspar and rock fragments in-
cluding one subangular fragment of mica schist, 0.5 mm. x 1.5 mm.
x 1.5 mm.
Micro :-

Texture :- Clastic.

Phenoclasts :- Feldspar : embayed anhedra, up to 2 mm.;

almost completely decomposed; about 10%.
Bictite : heavily ircn-stained flakes up tc
1 mm.; about 2%.

Tithic fragments : about 15%.

Muscovite schist : up to 1.5 c.m.

Vitric tuff : heavily hematite-stained,

irregular fragments up to 2 mm.
- Volecanics ( extrusive ?) : very fine-
greined, clouded by cpaque dust.
Matrix :- very fine &sh abounding in hemetite-stained
devitrified shards.
Origin :- Ignecus; pyroclastic - possiblyaqueous'

Parent Material :- Low grade metamorphics and fine-grained

volecanlcs.

CL151A ¢ LITHIC TUFF
GSQ/R
Microslide := GSQ 2073 ex Specimen 1118

Macro :~ A massive dark grey clastic rock with irregulor
frogments up to 5 mm.
Micro :-

Texture :- Clastic.

Phenoclasts :- Plagioclase :- anhedral lath-shaped crystals,

0.5 to 2 mm.; zoned and partially replaced
by epidote and chlorite; about 15%.

Lithic. fragmnents : the main part ¢f the rock

comprises fragments of a number of unidenti-

fiable volcenic rocks, meny of which are
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conyuratively rich in epidote; about 55%.
Matrix :- wvery fine.
Origin :~ Igneous; pyroclastic,

Parent Material :- Miscellaneous volcanics.

———

CL151C : CRYSTAL TUFF
g ¢SQ/R
Microslide := GSQ 2074 ex Specimen :- 1122

Macro :- A massive, greenish-grey rock with clots of
epidote (up to 7 mm.).
Micro :-

Texture :~ Clastic; maxinmwn grain size 1 c.m,j ranges up

from 0,04 mm.

Phenoclasts :—- Peldspar : plagioclase and potash which have
- been sericitised to some extent; the minerals
are crystalline and occur as ragged anhedra
or a8 broken laths: the crystals range from
0.04 mm. to 0.5 mm.3 about 25%. |

o

€, Lithic Material : 0,1 mm. to 1 cm.; the

fragments have nc preferred shape cr orienta-
ticn; the frogments appear 40 be exclusively of
fine-grained extrusives; the coarsest frogment
(1 cm.) is of = porphyritic volcanic,
probably andesite. It contains phenocrysts
of plagioclase (up to 1 mm.) and of epidote,
penninite and calcite together pseudomorphcus
after coarse prismws (up t¢ 2 mm.) of an unkncwn
mineral in a very fine-grazined groundmass rich
in plagicclase; about 15%,
Epidote and Penninite : fragments up %0 1 mm.
are present, believed tc be derived from the |
breakdown of these lithic fragments; about 10%.
Motrix : very fine; about 50%.
Origin :- Igneous, pyroclastic.

Parent Material :- Andesite, probably extrusive.
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CL151C ¢ ANDESITE
GSQ/R
Microslide :-= GSQ 2075, 2076 ex Specimen :- 1223

Macro :- A massive, fine-grained, light grey rock containing

phencerysts of feldspar (up to 4 mzm.).
Texture :- Porphyritic; groundmass fine (average grain size
0.1 to 0.2 mm.), hypidiomorphic-granular with |

gsome crude myrmekitic intergrowths.

Phenocrysts :- Feldgpar (plagicclase) : subhedral to anhedral,

ath-shaped crystals which are extremely
altered and =xe replaced by sericite, calcite,
penninite and epidote; individval crystals
are dominantly sbout 1.0 mm. in length;

about 30%.

Groundmass :- Plagicclase : subhedral laths which are

extremely altered predominate; about 35%.
Quartz : interstitial; < 10%.

Potash feldspar : anhedral; appears to have

been intfoduced; ebout 10%.

Penninite : anhedral, abundant.

Epidote : fine, anhedral.
Origin : Igneous; intrusive.

Alteration :- Extreme.

CL152 : ANDESITE
GSQ/R
1

Microslide := GSQ 2077, 2078 ex Specimen - 125

Pl it hbtenbtont

Macro :— A light grey, massive, fine grained perphyritic rock
with fine phenocrysts ¢f feldspar and ferromognesisn mineral.
Micro:-

Texture :- Perphyritic: groundmass hyalopiiitic.

Phencerysts :- Flagloclase (sndesine) : subhedral to

anhedral lath-shaped crystals; 0.5 to 1 nm.;
crystals extremely altered.
Augite : originally subhedral; partially

revieced by penninite, pyrite, hematite

ar.l rinor calecite.
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Groundmass :- Feldspar microlites and opaque dust enveloped

in devitrified glass. There is a crude

luidal texture of some of the microlites
about some of the phenocrysts.
Origin :- Igneous; intrusive.

Alteration := Considerable,

CL153 ¢ LITHIC GREYWACKE
GSQ/R
Micrcslide s—- GSQ 2079 ex Specimen :- 1127

Macro :- An iron-stained, crec:i-coloured sediment with
alternating beds, up to 3 cm. thick, of coarse and fine
material, The maximum grain size is avout 5 mm.

Micro :-

Texture :- Clastic; since the overall composition varies
little from one band to the next, the section
may be considered-as a homogeneous rock.
Maximum grain size 4 mm., dominant throughout
0.3 mm.; subangular to subrounded, sphericity
fairly low,

Grains :- Quartz : 5-10%.

Feldspar : dominantly potash; 5-10%.
Lithic fragments : 45-50%,
Quartzite : 2%.

Asrgillaceous rocks : fine-grained, decomposed;

unidentifiable,
Matrix ¢~ Argillaceous; 35-40%; Limonite-staining abundant.
Origin :- Sedimentary.

Parent Material :- Sediments and volcanics.
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CL153: DOLIRITE
: GSQ/R
ieroslide :~ GSQ 2080, 2081  ex Specimon :=- 1128

Jiacro := A dark groy messive, fine-graincd rock in which

erystals of fceldspar {up to lmm, ) ere in cvidenee.

17
Micro :-
- doxture :~ Porphyritic; groundmass microcrystalliine,
interscrtal.
Phetoerysts'~ Blapiociisg (1abradorite) : lath-shaped crystal
mos tly anhcdral, s.‘e'_:.;ar-_lvpl},r twinned and moncd; 0.2
to 1,0 mm,; somc crysials arc cloudcd with rods
of opaguc meterial.
Hypaeghenc ¢ anhedral to sublhicdral; 0.2 to 1,5mm.
with associated 7 pyritc.
Groundinnss : A microcrys tnlling mass of plaogiogclnse laths,
bast 1tw, snhedral opogucs and minor funoun ts of
- caleite cnd gpidots.
Qrigin:=- ' Ignoous; in'brusivic.
CL154E : TUFF
- GS0/R
licrgslide :- G874 2083, 2084 ez Spocimen - 1132
Macro = A MASSiVe, croanm—coloured rocln with phonoclasts of
quartz (up to 2mm), red feldsper (up to 2 mm,) ~nd of green
lithic matorial (up to 5Smu.).
iicro :-
Texture := Clastic.
Fhepoclasis - Quartz @ 0.3 to lmm, 3 enhedral crystals
cmbaycd in prrt; wstimated 2t 2%,
Pa ldsn ar (potash) :isimilzi to quartz and
sligh'oly morc ebundant - 5%.
Shordg : devitrificd; 0.2 to lmm,, nscudo-
. morphed by fine silicoous mosailc.
Metrix - Argilleccous : composcd oszon t121ly of potash
3 ' feldspar derivatives.

Origin: -~ Igneous; pyroclas tic.
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CL154G : SUBGREYWACKE

GSQ/R
Microslide :- GSQ 2085, 2086 ex Specimen @ 11273

o e \.'0 A et e e Sk e

".v

Macro := A MmAsS1ve, dark reddish~brown clastic rock with &

maximum grain size of approx. lmm.

Texture = Clnastic; maximum grein size l.2 mu.; dominantly
0.5 mm,; minimum 0,06 mm, The rock 1s cxtremely
altered snd individual coastitucnts arc vory
difficult to distinguish.

Phonoclas := Subroundcd to subangular; modcrats sphericlty.

guartz : fractured and str ~aincd; groins comnonly

compositey estimated 5-10%,
Fotesh feldspar eltored to clay minerals; cst-
imatod at 30~35%.

>lagiocla Qg . alteped, cpidotiscd; estimated at

5%.

Lithic frogmonis, ¢ ostimatod 35-L0%; altered.

Dominently (probebly 80%) of micrographically

Cintorgrown quartz and potash foldsper, togéthcr

with minor guortzitc and finc-groined ma terial

(2 voleanic), some of which is cpidotised; many of
the fragments arc heavily iron-s tainacd,

Biptite : clastic, altoercd; cstimated ot 5%

Cement - Siliccous, microcrystalline; cstimated 10- 15%.
Origin &~ Scdimontary.

Parcant Material :- Dominantly grenitic, poss ibly soms voleanic
material.
Alteration ¢ ~The parcnt rocks apnoar to have beun weathered

snd considercbly alterced.
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CL155 : ODINITE
Microslide :~ G8§ 2087, 2088 cx S»geimen - 1134

Four Milc Map :- Emcrald

Macro := A massive, pinkish-grey fine—-graincd rock with an

ebundancc of zoncd foldspar (up to 5mm, ) ~nd mafic phcnocrysts.

Micro :=-
Texture = Porphyritic; groundmass, interscrtal, averagoe

grain sizc 0.1 mm. ‘
Phenocrysts :- Plagioclasg (labradoritce) : subhedral laths,
0.5 to Lmm.; ¢ somewhat altercd.
Augitc : cuhcdral to subhedral crystals, mostly
cbout lmm,; portinlly aeltorced to Bastitc with
cssocinted opague metorial, Hornblendg :
cuhcdral to subhedral; 0.5 to 2mm.; plcochroic in
shadcs of grcenish-brown.
~Penninite @ is pscudomorphous after some unident-
ifiable erystals.
Groundmass :- Comprises finc laths of plagiloclasg, £ing
prisms of hornblgndo nad anhcdral penninitc.
Apatite is relatively abundant.
Origin : = Igneous, intrusivec.
CL159D : BIOTIT TR:iCHYTE

GSQ/R
Microslides:- GSQ 2092, 2093 ox Spgocimen := 1140

Macro :- A messive, purplish-colourcd, fine=-greincd voleconic

rock with pinkish~ ond dark-colourcd crystals and fragmcnts up

s = o e

Texturc :—= Porphyritie; groundmnss devitrificd glass,

o T ———

Phenocrysts :- Blogioclase (acid) : nnhedral 0.2 to 1 mm,
somewhet 2ltered to scricite end clay mincrals,
Biotite : oltured; pleochroic in shodos of brown;

flonkos 0,5 to 1.0 nm, long.

Inclusions :- Glass - dovitrificd; up to 3mm, with coarscly
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crenulate margins; rich in opaqucs.
ist : up to 3mm.

Volecanics : cryptocrystalling; guartzofcldspathic;

a. . ¥ g i i '

i_ ' Groundmosc—:- Glass (devitrified) with shords ; composed
e ‘"‘-“‘Nqu-v‘»...‘__.——"* M_'_,w"'" l
S esscntinlly of potash feldspar; considerably

iron-gtaincd,

Spherulites :— oceur in discrotce vein-like arcas.

o
i
Lo
Fi
i
ltﬁ
I
-

gnceous; cxtrusive,
teration := Considorablce.
CL172 : ALTHRED DACITE

GSQ/R
Kicroslides :- G8Q 2096,2097  ox Spgcimen - 11h2

a4

ilnero:- i mossive, fine-groinced, light grcenish-grey rock with
vhenoerysts of pink foldsper (up to 4 mm,) rnd cnleite or
cnlcite nnd chlorite (up to 1.5 cil ).

s
- diiero :-

3
(J

!

e

xturc :- Porphyritic; groundmass microcrystnllinc to

1'-{

eryptocrystalline,

Phonocrysts :- Plogioclnsg @ swbhedral lnths, 0.5 to 1.5 mm.;
considsrrbly scricitiscd.
Qunrtz ¢ commonly 0.1 to 0.5 mm. cmbaycd anhcdra,
Muscovite : flnkos up to Lmm. long; cons iderrbly

nltered nnd pscudomorvhed (totslly or vortially)

by gnleity =nd Penainite.

Groundmess :~- Cryptoerysinllince guartzofeldspathic material

with sbundnnce of microcrystallinc guricite .
Apatite is present in accessory amounts.

Origin :- Igncous, ocxXtrusive.



YO

CL 176B: HMETALORPHOSED CRYSTAL TUFRF

GSQ/R
Microslidos :- GSQ 2100, 2101 ex Spceimen (= 1145

e e s

T Illmﬁawff”‘
- Texture :~ Clastic,

Phenoclnsts :- Fgldspar (ccid plagioclnsc) : Subhedral
laths snd anhcdra; crystals daecply cembayed snd
comnonly broken, Some similar crystals of potash
feldspar nre present also; about L45%.

Augite @ partinlly mplaccd by bastite; subhedra
" and snhedro up to 1l.5mm, ; many of which arc quitce
decply cmbaycd; avout 5%.
Lithic mnterial : fragments of cryptocrystalline
) metorial rich in opagues; up to 1.5 mm.; about
) 10%.
) Matpix i1~ complstely obscurcd by the development of micro=
& : crystnalling granul;r scoricite. Minor sccondary
silicification appenrs to hnve taken placc also.
Qrigin = 'Igneous, pyroclastic,
Praront Moterinl :- Porphyritic volcnnic; probnbly andesite.
Lltoration := Low grade metomorphisim.
CL176D : LITHIC TUFF
G8Q/R
Microslides:~ G3Q 2102, 2103 ex Spgcimen - 1146
Hoecro :- L-mussive, finc-groined, dark, grconish-groy,lclastic
rock with an abundance of phenoclasts up to 5 cm.
Micro :-
Texture :~ Clastic,
lasts
PhonocsEs¥s :- do-.innntly 2 to 4 mm. The greatest pro -

portion arc of

Lithic matorial := tuffs, finc-greincd cxtrusives

and cryptocrystelling quartzofceldspathic -

chloritc material,. Most of thesc fragments arc
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fairly rich in potash fcldspvar, In general the
fregment morgins arc feirly sharp but not straight.
Plagioclasc (nndesine) : lath-shaped anhedre, fresh
or altercd.

Biotite : grecn flakes, considorably altered; mostly

v,

about 1 mm,

Motrix :- Argilloccous : very finc; about 20%.

[t e =) -
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CL 180 : HYPERSTHENE BASALT
GSQ/R

Microslide :- GSQ 2106 ox 3peeimen :- 1151

P R ot e A v

‘Macro :- 4 massive, dork grey, porphyritic rock with phenocry-

sts of fcldspor up to 1 mm,

=ttt

Toxturc := Porphyritic; groundmass hyrlopilitic,

i

Phenoerysts := Plogioclase (basic.mndesinc - acid lebradoritc)

subhcdral to snhedral lathshaped, zoned crystnls;

0.2 to 0.7 mm.

crsthone ¢ anhedral to subhcdral, fracturcd and

e
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with associntcd opagues; up to 1 mm,; not abundant,

Groundmass:~ Hyelopilitic; comprisce microlitcs of feldspar
~nd opaguc dust, brownish and grccnish glassy
matorinl, partly devitrificd.

Origin :~- Igncous, volcanic; could be intrusive or flow,
CL185 : LRKOSE

GSQ/R
Microslidec : - GSQ 2108 ex Speeimen := 1153

Mecro := A massive, derk rcddish-brown clastic rock with a

.m.-r

maximum grain size of approx. 1 mm.

Texture := Clastic; meximum grain size 1.0 mn., minimum 0. 06mm
average acbout 0.5 mm.

henoclasts := Subangular to subrounded; modceratc sphericity.

e e

Quartz : grains strained; cstimated at 25%.
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Feldspar : dominantly potash, some plagioclasc;
considerably altercd to clay mincerals and scricite;
cstimated LO%. Composite grains'of quartz and
feldspar arc relatively abundant.

Biotite : clastic flakcs; cstimatcd 5%.

Tt

Lithic frogments : argillaccous, unidentifiable;

estimnted 15%.

e e ]

Coment :- Siliccous : microcrystalline ;ustimntud 2%,

T e et e T ]

Porruginous : hcmetitic; cstimnted 10%.

Origin := Scdimentary.

Parent Materinl :~ Granitic, dominantly.

%, ? UPPHR PALAB0ZOIC MONZONITE AND GRANODIORITE.

CL147 : MONZONITE . ' ‘
GSQ/R
liicroslide :~ GSQ 2069 ex Spocimen = 1113

Mocro :- A light-grey, medium-graincd granitic rock.

Micro s=-
average groin size about 1 rum.

Constitucnts :=- Labradorite : lath-shaped subhedral to

anhedrel crystals up to 2.5 mm., morgins against
potash foldspar mostly cmbayed ond finc fringes of
myrrckitc arc common; U5%.

Potosh feldspor :—- altercd, anhedral pools, commonly

enveloping plrngioclase; 29%.
Quartz : interstitial ; 655,

Biotitge : brown flakes, 7%; altercd with nssocinted
_chlorite, cpidotc and opnques (pyrite) (2%).
lornblende : grecn, pleochroic, alterced snhedral or
subhcdral crystgls; commonly occurs as narrow fringcs
~bout augitc; ,6%.

Augite :  enhedral nltercd crystals, 5% ; commnonly

fringed by biotite or hornblcnde.
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hpetite ¢ finc, accsssory.

Origin :- Igncous, plutonic.

e -

cL154 : MOMZONITE PORFHYRY
GSQ/R

Microslide : - GSQ 2082 ox Specimen - 1129

B L L LT o e e e

o

i

.

Macro :- 4 mossive, pink, finc-gra nod rock containing feldspar
~nd mofic phonocrysts up to nbout L mm., finc=graincd rock
fropments (dominantly metamorphic) up to 1.5 em. and onc
fragment of o medium groy, finc=-grained rock 8 cm, x 4.5 cm.

Toxturg :- Porphyritic; groundmnss interscrtnl; grain size
about O,1 mm.

Phonoerysts :- Feldspar : subhedrnl to enhedral, £.1lmos t

complctely docomposced; nbout 20%.

Penninitg : pscudomorphous after subhecdral or
anhcdral prismatic grceonish-brown hornblende nnd
colourless augitc crystals, commonly about 1 mm.
long. Epidote is nssocinted with thesc mincrals
in minor amounts; togcther about 10%.

Groundmass :=- composcd cssentinally of micrographically
intergrown quartz ond potash feldspar gnd Pine
anhedra of mafic mincrals filling the intersticces
between finge feldspar laths.

Imclusions :- the very coarsc fragaent 1is of very fine,
altered gndesite.  The remeinder of the inclusions
appear to be of schistosce materinl, mostly crypt-
ocrystallinc, The outlincs of thesc fragmonts are

no
sharp nnd therc apperrs to have boecn/metamorphism
of thocm.

Origin :- Igncous;intrusive,

Alteration : - Considerable.




-’

~108-

CL156B : TRACHY/NDESITRE
GSQ/R

jiicroslides :- GSQ 2089, 2090 ox Specimen : - 1137

i B

Macro ¢ = A dark-grey, massive, fine=graincd rock with an

abundence of crcam-colourcd feldspar phenocrysts, up to 2 mm.

Micro : -

Texture : - Porphyritic; groundmass very finec - 0.2 mm. to
microcrystallinc; nllotriomorphic - granular,
henoerysts : - Plagioclase (basic andesine) : anhedral,
1~ th-shnped cerystals, 0.3 to 1 mm. in length. The
crystels arc cxtremcly altercd and arc partially
replaced by scericitg. The margins cppenr 1o have
been somowhat cmbaycd.
Hornblgnde : groeen prismatic crystals up to 0.5 mm,
in length: commonly with associated penninite,
¢pidote and pyritc. Clots formcd by the aggregat-
ion of smrll crystols arc quitc common.
Groundmngs : - Irrcgularly changing from microcrystnlline

to coarscr (0.2 mm,) throughout the scetion. The
meterinl is too finc for accuratc identification
beyond the frct fhnt it is composcd prcdominantly
of potash feldspar. The mincrals of the phenocrysts
can also be detected. | |

Origin : = Igncous;intrusive;

alteration : - Modernte,

Tl e e

CL 158 : MONZONITE PORPHYRY

GsqQ /R
Microslide : = GSQ 2091 ecx Specimen ¢ - 1138
Mocro : - .. massive, pinkish-groy and whitc mottled rock with

o e et

cream~colourcd phenocrysts in a2 very fine groundmass.,

=
Q
]
i
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Texture :- Porphyritic; groundmass microcrystnlling;
2llotriomorphic - grrnular,
Phenoerysts - Foldspnr (plagioclage) @ nltercd ecuhedral to

anhedral loths, 0.5 to 3 mm., zoncd and twinned.
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Many of the cerystals have been totally or partielly
replased by myrmckite., Potash Feldspar : occurs 28
~ fringe =bout some plagioclasec crystnls but, in
genoral, is present only in the myr.mckite.

Horn:b:lende : subhedral and euhedral ecrystals, 0.75

to 4 mm., pleochpoic from straw ycllow to green. The

crystals arc commonly partly replaced by epidote and

OP2AgUES .
Biotite : flakes, 0.25 to 1 mm., plecochroic from straw

yellow to brown,

Groundmags ¢ - guartzofeldspathic, with minor amounts of

slightly coarser anhedra of gpidote.

Origin : - Igneous; intrusive.

Alteration : = There has obviously been considernble latoe-stoge

cetivity.

CL178 : GR.NODIORITE
GSQ/R

Microslide : - GSQ 210k ox Specimen @ - 1147

Mocero : - /L massive pink nnd dark grey mottled finc grenitic

Micro : -
Texturc :- Hypidiomorphic-granular; groin sizc 1 to 3 mm,

T

Constitucnts :- Plngioclasc : subhecdral to anhcdral laths

1 to 3 mm., cxtrcmely oltcred; about 55%.

Potosh feldspar: intorstitial and os fringces about
plagioclasc laths; cxtremely nltcroed; about 15-20%,
Quartz : intcrstitial, commonly nbout 0.3 mm. ;
some crudc micrographic intergrowths with potash
feldspar ore in ovidencc; nbout 10%.

Biotite : grecen altcred ragged flokes, dominantly
about 1 mm,; nabout 5-10%.

Hornblendc : greun altcred rogged crystals; about
5=10%.

Pyritc ? nand cpidotc : minor amounts associated

with the mafic mincrals; nbout 5-10%.
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Origin & - Igncous, intrusive,

cL178 : MONZONITs
GSQ/R
Kicroslide : = GSQ 2105 ¢x Speecimen : - 1149

Feliatae i et d

Texture : - Hypidiomorphic-grnnular; grain size 1 to 2 mm,

Constituents : - Plangioclnse (ncid labradorite) : subhcdral

e

to anhedrel lnths, scricitised in pnrt; cstimated at

Potash foldspar : ~ltercd, c~nhedral; cstimnted at 25%.

Hornblendg : green, subhedral to onhedral, somowhnt
altcred; appears to be growing about original
pyroxsnc crystals; cstimnted at 35%..

Biotite : commonly chloritiscd; cstimntod at 10%.
Opagugs : associnted with ferrofgnosian mincrals;
minor smounts only.

Apatite : accossory. -

Origin : - Igncous, plutonic; potrnsh foldspar late-stege

crystnllisntion.

CL 183 : MONZOWITE PORFHYRY

_ G50Q/R
ficroslide :~ GSQ 2107 ¢x Specimen @ - 1152

Macro : - A mnssive porphyritiec rock with crenm—colourced vhcno-
crysts (up to 3 mm.) of feidﬁpar in ¢ finc pink 2nd dark grcey
mottled groundmnss,

Micro : -

Texture : - This rock is cxtrcemcly dccomposcd but the
texturce appeors to heve becn similer to GSQ 2091;
the feldspars have becn almost completely altercd
to clay mincrals nnd the cpidotisation hrs procccded
further than in the carlier spcecimen. Some calcit-

isation hrns token ploce.

Origin : - Igncous; intrusivc.
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4. UNDIFFERUNTIATED PALAROZOIC SANDSTONE

CL 1594 : LRKOSE -
68Q/R
Microslide : - G8Q 2094 cx Specimen : - 1139

Magro : - A pink ~nd whitc mottled, well-sorted, massive
ealearcous sandstone with a maximum grein sizce of 1 mm,
Texture : - Clastic; groin sizc 0.5 to 1 mm.
Groins : - Quartz : subroundcd to subangular; 0.5 o 1 mm,
sphericity nbout 0,7; margins tend to be scrrnted;
cstimated at about 25%.
Egldspar : cstimnted at 30%; similar in form to quartsz,
dominantly ~ltered potash foldspar but 1 to 2% of the |
feldspar is acid plagioclase.
uﬁen : = Cnlcite : Optiecally continuous obout grains pro-

ducing fontainebleau effect.

b

Qrigin : = Scdimentory.

5. DAEVOMI.N SILTSTON:Z

CL172 : SILTY MUDSTONE

Gse/R
Microslides : - GBQ 2098, 2099 ¢x Specimen @ - 1143
Macro : = A massive, brownish-groy, finc-groincd scdiment

tlr
=

with a2 brachiopod imprcssion.

bt

Liiero :-
Texture ¢ - Clastic; well-sorted, average grain 0,04 mm,
Grains : - Quartz : ocstimnted ot 20%; subrounded to sub-
engular; spbhericity about 0.5.
Feldspar @ dominsntly potosh, some plagioclosce;

cstimnted nt about 5%; similar in form to quartz.

Lithic frogments : similer in form to quartz nnd

feldspar; difficult to distinguish from antrix but
probably nbout 5-10%.
Biotitc : altered; clestic; estimnted ot about 10%.

Matrix @ - Argillaccous, iron-stoincd; cstimnted ot 55=60%.

Qrigin : - Scdimentary.
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6., DOUGLAS CRE:EK LIMESTONE

£

CL171 : CORALLINE LIMESTONE (slightly silicificd)
. GSQ/R
icroslide : - GSQ 2268 ex Specimen : -~ 1258
Macro : - L tough, massive, dark grey limestonc traverscd by
a network of irrcgular, fine whitec caleitc veins., Fossil coral

and stromatoporoid rcmeins nre cbundant,

el

iicro : - The rock compriscs organic remeins consisting of

e

{

crystallince enleite "cemented" by an admixturc of crystallinc
caleite and a minor amount (perhops as much as 5%) of admixed
argillaccous material. The veins cnnnot bo distinguished in
thin scection.

alteration ¢ - Sphorulitic structurcs, 0.06 mm, across, composcd

of chnléodony enn be rccognised,

Origin : - Autochthonous.

7. DRULIIOND BiDS
CL 188 : TR.CHYTE

‘ asQ/R
Microslide : - GS¢ 2109 cx Spocimon : - 1155

Macro : = 4 massive, very finc-grainced, purplish-grey rock
with cuhedrel crystols of feldspar (up to 3 mm, ) and a dark
prismatic mincral (up to 5 mm,) with an acutc rhombic cross

scection.

micro

Texture : - Porphyritic; groundmass cryptocrystalling,
pilotaxitic,

‘Phenogrysts : - Foldspar ¢ subhcdral or anhodral laths
up to 1 mm.f nltercd; includes potash feldspar and

plagioclasc. In genernl, the crystals hove been

decply cmbayed. Hornblcndg ? : cuhcdral and sub-

hedral prisms up to 3 mm, in length, of an unknown
with or without gpidotg.
q__gnQQggg :+ = Microlites of feldspar nyc disposcd in a sub-

parallel manner ond the intcerstices are filled by
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micro~- and cryptocrystalline material.

Qrigin : - Igneous, cxtrusive,

CL195 : LITHIC TUFF

Microslide : ~ GSQ 2113 ex Specimen : - 1160

T

ﬁggxg.: ~ 4 massive, reddish-brown clastic rock with an ‘
abundance of phenoclasts of feldsper (up to 5 mm,) and 1itﬁic
material (up to 2.5 cms.).
Migro : -

Taexture ¢ -~ clastic

Phenoclasts : — Quartz : broken crystals and anhedra up

to 1.5 mm.; most of the crystnls arc decply
cmbayesd; ebout 10%.

Plogioclase (acid) : up to 0.5 mm,, originally

subhedral and euhedral crystals which have been.
broken; about 5%.
Potnsh feldspar : altered, broken cuhedra ond

anhedra; about 15%.

Lithic materiesl : includes fragments of crystal tufrf,

fluidal basic volcenic rock, spherulitic biotite

volcanic and gpherulitic rhvolite; about LO%.

Matrix : - fine, with 2 low percentage of devitrified shards;
sbout 30%.
Origin : - Igncous , pyroclastic.

Parcnt Material : - Acid volecanics.

CL196 : ALTERED DACITE
: esQ/R
162

Microsiides : - GSQ 2114, 2115 ex Specimen : -

Fou t = Gelilee

Macgro : = 4 massivs, crcam-coloured, porphyritic rock with
Phenocrysts of feldsper and ferromagnesien mineral in = fine

graincd groundmass,
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Texture : - Porphyritic.

o —

Fhenocryvsts : - Felispar : subhedral and anhedral, commonly

composite; alteration hcavy; most of the crystals
Y
e arc of plagioclass but some decomposcd potash feld-
spar is present; up to 2 wmm,
Quertz ¢ rarc anhedra of quartz occur as phenocrysts,

Forromagnesian moteriel : enhedra have been torn out

during scctioning but some anhedral hematite romains,

Groundmass : - Grain sizc 0,04 to 0.2 mm,; composcd of sub-

hedral and snhedral leths of altercd feldspar with
lesser amounts of finc interstitial guartz and
accessory euhcdral (cubic) opaques,

QOrigin : - Igneous, probably intrusive.

flteration : - Considerablc,

- 8., UNDIFFERENTIATED
CL189 : ODINITE
“ ' GSQ/R
' Microslide ¢ -~ GSQ 2110 ex Specimen : - 1157
ilncro ¢ - A massive, fine-grained, light grey rock with

phenoerysts of feldspar (average 2mm, ) and of hornblendoc

(uwp to 8 mm, in length), Fine pyrite is relatively abundant.

Phenocrysts 1 - Plag;gg;ggq(labradorite) + subhecdral laths,

- v

0.5 to 1l.5 rm.
Hernblende : ploochroic brownish-green to light

brown; crystels cuhedral to anhedral, 0.2 to 8 mm.

Minor pyrite =and calcite are associated with the

mineral,
& Groundmnsg : - Cryptocrystalline fcldspathic with fine

ncedlelike crystals of plagioclasc abundant (0, 02mm, )

Origin : - Igneous, intrusive,
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CL 139 : ODINITE
: GS0/R
Microslidecs : - GE¢ 2111, 2112 oxX Specimen ¢ o= 1150
liaero @ -~ A massive, dark grey, fine~grainsd rock with
irregalarly distributed s tout phenocrysts of hornblende
» (up to 1.5 cm. long). Minor "white" phcnocrysts oceur also.

Taxture : - Porphyritic; groundmass fine (sbout 9.2 mmn, )

intersertal.

Phenocrysts : - Hornblende : pleochroic brownish-green to
light brown; crystels euhcdral to anhedral O.4 mm.
to 1 cm.

Augite @ O.4 to 3 mm., eﬁhcdral to subhedral
erystals which arc fractured and pertially replaced
by greenmstite,

Calcite nnd Penninite : oceur together pscudomorph-

ous after anhedral crystals of which the original

composition cermot be determined,
. Plagioclase (lobradorite) : subhedral laths; 0.5 to
1 mmn.
Pyrite : subhedral; commonly about 0,2 nm.
lgggmmgmasg : - Plagioclase : needlelike crystals with a
random orientation,.
The angulor interstices betwoon the crystals are
£illed with anhedra of the minerals'recogﬁisaa in
ﬁhe phenoerysts, Pyrite and Penninite arce chunidante.
Qprigin : - Igneous; intrusivec,
CL160 : BASALT
Gs0/R
Microslide : - GSQ 2095 ¢x Specimen ¢ - 1141
| Macro - A messive, dark-grey porphyritic bgsic igneous rock,
) iicro : -
- Texture : - Porphyritic; phenocrysts 1 to 2 mm,; ground-

mess intersertal, average grain size O.1 mm,

troundmass @ o~ Plagioclogs @ needle-like crystals: and anhcdra
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firne fibres filling the interstices,
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ragged fibres; brown o green with

OpPAQUES.

- Plegioclage (lebraderite) : lath=shaped

subhedral to anhedral; crystals fractured, with

.

cirlorite infilling fractures.

HEypersthenc : subhedral to anhedral, fractured.
side : anhedral, fracturesd; partially pseudomorph-

nssociated opaques (pyrite ¢).
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APPENDIX 2

PERMIAN MACROFOSSILS FROM COLLINSVILLE AND
FROM THE AREA OF THE CLERMONT 4-MILE SHEET

by
J. M, Dickins.

INTRODUGTION.

Some of the fossils considered in this report
were collected by the Clermont Field Party (J.J. Veevers,
M.A.Randal and R.G, Mollan of the Bureau of Mineral
Resources and R, J. Paten of the Geological Survey of
Queensland). In addition special colleotions were made
by J.J. Veevers and the author, towards the end of the
field season, from localities where fossils were
particularly well represented.

Although Collinsville is geographically éloser
to the Mt. Coolon 4-mile Sheet area, the fossile are more
readily comparable with those from the Clermont 4-mile
Sheet area and are therefore considered in the present
report.

The pelecypods and gasfropods are identified,
where possible, at the specific level; the brachiopods
in many cases are identified only at the generic level.
The other fossils are listed without generic or specific
identification.

The collections are considered according to the
four areas in which the& are found -- Clermont township
area, the main area of Permian outcrop in the Clermont
4-mile Sheet area, the Bundarrs Creek area, and the
Collinsville area. In the main area of Permian outecrop
in the Clermont 4-mile Sheet area, the clarkei-bed is
important as a marker bed and the fossils aré congidered

under three heedings - those from below +he clarkei-bed,
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on the eastern side of the basin on the Mt. Coolon
4-mile Sheet area (Pauna IV of Dickins in Malone,
Corbett and Jensen). Few of the species of pelecypods,
gastropods and brachiopods do not occur in both these
areas. It seems, in addition, that some of the
differences are caused by cnvironment - the environmental
dif ferences are discussed later. = The same fauna is also
found at one locality in the Middle Bowen Beds on the
west side of the Basin in the Mt. Coolon 4-mile Sheet
area, For the present this fauna is taken as s whole,
although further work may show that faunal subdivision
is possible. It lies above Paunas I, II and III in the
Mt. Coolon area and is apparently no older than the
Ingelara Shale of the Springsure area and could be ehtirely
younger.

It is correlable with the fauna of the Flat Top
Formation of the Banana arca and the upper part of the
lMaitlend Group (Upper MMarine) of New South Wales. The
Mantuan Productus Bed is equivalent to part of the beds
with this fauna but its exact relationship is not clear.

All the identifiable species from the Quarry
Hill Shaft are found in the fauna of the main area of

L

outerop ‘n the Clermont 4-mile Sheet area. and the

occurrence of Megadesmus sp. and Aviculovecten sp., B
seems particularly important. This evidence is consistent
with the beds of the shaft being of a similar age to the
clarkai~bed.

Thie Bundarra Creek fauna also contains species
of pelecypods and brachiopods simiiar to the fauns in the
main area of outerop and appears to be of a similar age.
Pelecypods however are poorly represented whereas corals

(Thamopora and Cladochonus), fenestellid bryozoans, and

crinoid ossicles are abundant, which could indicate

deposition in slizhtly deeper water. It is unlikely
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those from the clarkei-bed and closely asseciated beds,
and those distinctly above the clarkei-bed. In the
north-eastern part of the Clermont 4-mile Sheet area
Permian marine sediments are exposed around an
intrusion of granodiorite. Marine fosgils were
collected and these are considered under the heading
Bundarra Creek area.

In the Collinsville area the marine beds of
the upper part of the Middle Bowen are regarded as
equivalent to those found in the main area of Permian
outerop on the Clermont 4-mile Sheet area and the

Big Strophalcsia Zone as the equivalent of the

clarkei~-bed. In the Collinsville area the marine beds

"rest on the Collinsville Coal Measures whereas in the

Clermont area they rest on the Upper Devonian to Lower
Carboniferous Bulgonunne Volcanics, on the older Anakie
Metamorphics and, in the Rugby area, on the presumed
equivalents of the Collinsv1lle Coal Measures,

By courtesy of the Geological Survey of
Queensland, fossils obtained from the Quarry Hill Shaft
by B, Dﬁnstan a@d R.L. Jack have been borrowed together
with:other specimens in the Geolegical Survey of
Queensland labelled “Clermont"; These are considered
under the heading Clermont township area,

Correlatlon of the Faunas.

Whltehouse (Appendlx I in Reid 1928 p, 286)
recorded that "the fauna typical of the basal Middle Bowen
in thelMt. Britton area and also of the Yatton Limestone
has not been fdund in this area", i,e, the Isaacs River
District north of Clermont. The absénce of this fauna
is confirmed by the present work.

The fauna of the main area of Permian outcrop
in the Clermont 4-mile Sheet area.is equivalent in agé

to the fauna found in the top part of the Middle Bowen Beds
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to be significantly older than Fauna IV and is younger
than faunas I, II and III of the Mt. Coolon area.

Both the fauna and general stratigraphical
sequence of thé marine 'iddle Bowen Beds of the ‘
Collinsville area are strikingly similar tolthat found
in the main area of Permian outcrop in the Clermont
4-mile Sheet area. Few gpecies found in thel
Collinsville area are absent from the Clermont area.
Marine fossils have also been foundﬁin the Glendoo
NMember of the Collinsville Coal Measures (Webb and Crapp,

1960) and T lope to reexamins these for comparison with .

those idenuivis¢ from the Clermont and ¥Mt. Coolon areas.

Comparison of sequences in the Collinsville
and Clermont Areas.

Near Collinsville 2,400 feet of marine sediments
overlie the Collinsville Coal Measures. The Big

Strophalosia Zone, 90 feet thick, is 300 feet above the

base of the ;.arine beds (see Isbell, 1950).

In the Clermont area, marine beds are estimated
at 1000-1500 feet and marine beds together with "Passage
Beds" below definite Upper Bowen Coal Measures at 2000 feet
(northern part of main area), The clarkei-bed is up to
50 feet thick and at the unconformity is 100 feet sbove
fhe base, Elsewhere the beds below the clarkci~bed may
be up to 100 feet thick with no base exposed (see main

report). The Big Strophalosia Zone and the clarkei-bed

are of the same order of thickness and occur in a similar
position in sequences of cbmparable thickness. The
sedimentafy features of the two are also similar. Both

have beds with countless Strophalosia, especially S. ovalis

and S. clarkei, and Terrakea - other species occur in

common. Different species arc found from place to place

as might be expected but Strophalosia and Terrakea arc

ubiquitous, Although the fossilg may be Jumbled up and,

in the main, are not in their growth position, their
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préservation shows they could not have been moved far.
Another fezivure ol these beds is the pebbles, cobbles,
boulders; leaves and pieces of wood. In both areas no
boulders were observed with their long exes at right angles
to and cutting the bedding.  Their long axes were close
to parallel to the bedding with compaction of the bedding
below. Successive turbulent currents are postulated
bringing in wood, leaves; pebbles, cobbles and boulders
together with sediment. These currents tore the fossils
away and cumped and buried them along with the debris
brought in.

Arom the evidence oublined above it is concluded

the clariiei-bul i: aquivalent 4o the Big Strophalosia Zone.

Zon
- Although Reid (1928) was familiar with the Big Strophalosia7

it is understandable that he digd not draw this conclusion
as he had observed only a few limited outcrops of the

clarkei-bed.

Depth of Deposition of ~larkei-bed and Associated Beds.

The general marginal environment is discussed

in the main report. The fossils taken together with

certain aspects of the lithology give some additional
information on the depth of deposition. The evidence
discussed in the Previous section suggests the élarkei—bed

and the Big Strophalosia Zone were deposited on or adjacent

to a shelf area with abundent life. It is postulated that

Strophalosia, Terrakea and other forms were torn from where

they were living and dumped and buried close at hand before
valves were separated and most of the spines knocked off.
This is confirmed by the number of large thick-shelled

pelecypods (up to 8" across) - Mesadesmus cf, andis,

Myonia sp. nov. A and Chaenomya sp. - which are found in and

associated with the clarkei-bed. In only unusual conditions
could these have been carried far by a current. Evidence

considered later in this section indicates that pelecypods
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have been pressrved in their living positions in beds
at the sitreaiigrappis ievel of the clarkei-bed. These
large shelled specimens are also found associated with the
"Pelecypcd Bed" which is found in places slightly above
the clarkei-bed. A typical expésure of this bed is found
at CL12/1 which &8, about 20 feet stratigraphically above
the clarkei-bed: Pebbles and cobbles and boulders are
also foﬁnd but not in the same quantity as in the
underlying clarkei~bed.

The above interpretation for the origin of these
beds is confirmed %y evidencsz from the Mt. Coolon area.
At MC4234 (ze2 Dickins, in Maicns of s2l.) all +ie ten
identifialtie species of pelecypod and gastropod except

possibly Aviculopecten sp. are found also at CL12/1. The

large thick-~shelled pelecypods are entirely absent and,
overall, the shells are smaller and only pebbles are found.
In stratigraphic position this fauna is close to

calcareous beds with numerous Strophalosia and Terrskea

belonging to the same or similar species to those found

in the clarkei-bed and the Big Strophaleosia Zone. These

beds lack bouldgrs, overall the productid shells are

smaller and the spines are poorly preserved. It is

suggested that in the Mt. Coolon area the shells have
travelled further, the cobbles, boulders, and larger

shells have been left behind, and the beds have been

deposited in deeper water. -

In Roper Creek at (.30/1 on a flat bedding

plane, 64 specimens of Chaenogzzgﬁere counted by J.J.Veevers
and the author in an area of 18 x 18 feet, all with the
anterior end of the shell inclined at an angle of about

40° to the bedding plane. In another 30 the inclination
was obscure but none were distinetly different. The
specimens were in a crassbedded medium to coarse-grained
quartz sandstone and the orientation of the specimens,

front to back, varied about the dip of 5% to the east.
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According to information supplied by J. J. Veevers,

the clz gel~bed 4ood net occur here but from strétigraphic
reasonin: Lt might be éxpected at about the level of the
rocks in whe creek. It seems clear these épecimens

were overwhelmed and buried while in fheir burrowing
position. Other evidence for burrowing habits in
Chaenomya and allied forms have been discussed elsewhere
(Dickins in manuscript) and Craig (1956) has discussed

similar finds of burrowing pelecypods in the Carboniferous

of Scotland.

Identifications.

(Te lonalities of the numbers prefixed by CL
are shown on the msp accompanying the main report)
Clermont Township Areas l

(a) Quarry Hill Shaft Clermont.

Collected by B. Dunstan - Géological Survey of
Queensland Nos. F2277, F2800 - F2803 and F2806.

Pelecypods
Megadesmus ? sp.

Aviculopecten sp. (as at CL225/1)

‘Gastropods
Warthia sp.

Brachiopods

Terrakea solida (Etheridge and Dun) 1909
Cancrinella cr Terrakea sp.

Dielasmatid

Collected by R. L. Jack - Geological Survey
of Queensland Nos, F2804 and F2805

Megadesmus ? sp.
Chaenomya sp. (one squashed specimen)

The association of Terrakea solida, Megadesmus ?

8p. and Aviculopecten sp. is consistent with the fauna

being of a similar age to that of the clarkei-bed. It is
younger than the fauna found at the base of Middle Bowen
Beds on the east s: :e of the basin in the Mt. Coolon area

and at Homevale.
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(b) Clermont.
Geological Survey of Queensland Nos., F2807-
-F2817.

Brachiopods
Cancrinella or Terrakea sp.

The locality of these specimens is not

clear. The matrix, however, is similar to some of the
specimens from the Quarry Hill Shaft. Fossils of this
type have considerable stratigraphic range.
Main Area of Permian Outcrop on the Clermont 4-mile Sheet.
(2) Below clarkei-bed
Represenced hy s single locality CL122, =t the
unconformity.

Pelecypods

Astartila sp., nov,
Fyramus or Notomya sp. (probably different from
e 184),

Merismopteria sp.

Stutchburia cf. couvtata (Morris) 1845.

Schizodus sp. nov.

Astartidae gen. et sp.nov.

Gastropods

Warthia sp.

Mourlonis (Mourlonopsis) cf. strzeleckiana (Mgrris)
1845

Peruvispira sp.nov. (whorls acute at slit-band)

Ptychomphalina sp.nov. (rounded whorl cross-section)

(b) "Clarkei'"=nd Associasted Beds (including

overlying"Pelecypod Bed").

Localities - CL10, CL12/1, CL12/2, CL13, CL14,

CL25/1, CL30/1, CL32, CL39/2, 'CL42/6, CL44/3,
CL5C/1, CL109, CL111, CL132, CL142, CL221/1,
cL2z5/1, cL228/9, CL237/3, CL233/10, CL316/1,
CL318/1a, and CL318/1b.

CL*2/1 and (L25/1 are vregarded as characteristic
fer the "Pelecypod Bed¢” snd the fossils from these

localities are marked 1 and 2 respectively in the
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following lis%, CL132 and CL225/1 are regarded as
typice? of the clarkei-bed and are shown by 3 and

. respectively.

Pelzoypods

Nuculana sp.1

Parallelodon sp. nov. 2 (E.SP; nov. g of
Mt. Coolon area)

Megadesmus ? cf. grandis (Dana) 1847.
4

lMegadesmus ? sp.

Astartila sp. nov._1’2

Astartila ? sp. nov, !
Myonia cf. carinata 1,4 (Morris) 1845

«T
¥yonia £p. nov. A t13,4 (very large, thick-shelled

.... 5o

Species)

Myonia sp. nov. B (posterior carina more concave
han in M. cf. carinata)

Pyramus sp.,.i
1925394 (

Chaenomys sp. robably C. carinata)
‘“‘““f%%ﬁeridge Janr.) 1892 -

"Sanguinolites" sp. nov.(elongated cylindrical
form)

"Solemya" edelfeldti ''° (Etheridge Jnr.) 1892

Modiolus sp.1

Atomodesma sp. ! (has 'a single anterior groove
but this may result from crushing).

Merismopteria sp.1 (close to M. macoptera)
(Morris) 1845,

Aviculopecten sp, A | (unspecialized ribbing)

Aviculopecten sp. B * (spiny main ribs
intermediate ribs of a similar size).

ctreblopteria sp. ind.

Stutchburis cf. costata | (Morris) 1845.

Stutchburia cf, compressa 1 (Morris) 1845,

Stutchburia cuneata 1 (Dana) 1847

- w 1
Cladzodus sp. nov,

wstartidaz gen, et sp. nov. 1
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Gastropods

Warthia sp.
Mourlonia (Mourlonopsis) ef. strzeleckiana 1
(Mlorris) 1845

Walnichollsia subcancellata | (Morris) 1845

n Ptychomphalina sp., nov.
ﬁlatvschisma/
R ' * "er Planikeeneia sp.

———

Brachiopods
Productid spines 1,2

Terrakea solida 2,3 (Etheridge and Dun) 1909
4

Terrakea " and Terrakea or Cancrinella sp.

Strophalosia brittoni var. gattoni 3 Maxwell 1954

Strophalosia clarkei (EZtheridge Snr.) 1872

Strophalosia ovalis 2e324 llaxwell 1954

Neospirifer sp.3 (form with shallow sulcus)

4 .
% _ Trigontreta sp.2?3'% (alate form)
Y

% Ingelarella

Pseundosyrinx

Spiriferacea gen. et sp. 2 (form with distinct
spine beses)

Plekonella ? e

Streptorynchus sp. ind,

Dielasmatids &

Bryozoans

Fenestellids 1737 cylindrical branched forms'’2r314

and encrusting forms 4.

Echincdermata
Elastoid or crinoid plates and stem ossicles
Single Corals3
” Wood and vone fragments.
(¢) Distinctly above clarkei-bed
Localit2s = CL15, CL21/5 and" CL325/1
Pelecyypods

Pyramus sp.
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Brachiopods

Strophalosia clarkei (Etheridge Snr.) 1872

Strophalosia ovalis Maxwell 1954

Ingelarella
. Bryozoans
s Fenestellids and cylindrical branched forms

Crinoid ossicles.
Bundarra Creek Area;
Localities - CL311/12, CL311/14, and CL311/17
Pelecypods

Parallelodon sp, nov.

Merismopteria ? sp. ind.

"Modiolus" cf, modiomorpha (Etheridge Jnr.) 1892

Brachiopods

Ingelarella sp.

Plekonella ? sp.

Bryozoans
Penestellids and oylindricsl branched forms
Echinodermata
Crinoid stem ossicles
Blastoid or crinoid plates
Corals

Thamnopora

Cladochonus

Collinsville area.

(a) Belew Big Strcphalosia Zone

Localities = Collinsville 4a (west bank of Corduroy

Creek, immediately south of road bridge),

Collinsville 4b (west bank of Corduroy Creek,
iumediately north of road bridge), and Collinsville 3
(Corduroy Creek, 50 yards north of railway viaduct,
east bank in entrance of small tributary). 4a and 4b
are from the i .west fossil beds close to the boundary

with the Coilinsville .oal deasures.
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Pelecypods

Mege..izsmus ? sp.
Myonia sp. (juvenile)

I,—; Pyramus or Notomya sp.

Merismopteria sp.

o Astartidae gen. et sp. nov,
Gastropods
Warthia sp.
Mourlonia (MourlonoPSié) of. strzeleckiana
(Morris) 1845
Peruvispira sp. nov. (as at CL122)
Brachiopods
Terrakea
‘ Strophalosia typica (Booker) 1929
Strophalosia brittoni var: gattoni Maxwell 1954
?\ - " Strophalosia clarkei (Etheridge Snr,) 1872
i i: Neospirifer
Pseudosyrinx ?
Bryozoans
; Y, Fenestellids
. (b) Big Strophalosia Zone
L Collinsville 5 (14 miles south-west of Scottsville
/ along main road, in gully about 150 yards north of
road, at bottom or immediately below Big Strophalosia
Zone.
Pelecypods
M:gadesmus ? cf, grandis (Dana) 1847
Pyrramus or Notomya sp. (as at CL122)
Chaenomya sp. _
5 © Collinsville 2 (Corduroy Creek, 3200 feet south of
l railway viaduct - top part of Big Strophalosia Zone
Brachiopcds

- i

Tervalea solida (Etheridge and Dun) 1909
Strophalosiz ovalis Maxwell 1954 -




<129

;‘:2-
' R
(e) Above Big Strophsiosia Zone

Collinsville ¥ (Corduroy Creek 6,400 feet south of

railway viaduct: la about 15 feet stratigraphically

below 1b which is the "Streptorynchus Bed")

Collinsville Ya
-Peleéypods
I Astaftila Sp. Nov.
Mxoﬁia Sp. nov. A
Chaenomya sp. -
Astartidae gen. et sp. nov.
Gastropods

Warthia sp.

Collinsville 1D
Erachiopods

Streptorynchus pelicanensis Fletcher 1932
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ADDENDUM

Since this report was written Mary E. White
has handed me some specimens which she picked oﬁt
while examining plants from the Upper Bowen Coal
Measures, These specimens are from CL314/6,
Clermont 4-mile Sheet, 2.6 miles south-south-west
of Winchester Homestead and can be identified as
"Leaia" sp.. The shell is bicarinate and in a
general way is similar t. some of the specimens
figured by John Mitchell in 1925 (Description of new

species of TL=aia". Proc. Linn., Soc, N.S.W., BO,

438-447) from the Newcastle Coal Measures at Belmont,
near Newcastle, N,S.W.. The material is too limited
(two almost complete valves and & number of fragments)

to allow satisfactory specific comparison,
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