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INTRODUCTION

The Clarke aiver 4-mile Sheet area is bounded

by longitudes 144° 0 1 and 145° 30 1 , and by latitudes 19° 0'

and 20 ° 0 1 ; the central region of the sheet is about 140

miles west of Townsville in North Queensland.

The map, which these notes accompany, is the

result of regional geological mapping in 1956, 1957 and 1958

by a combined party of the Bureau of Mineral Resources and

the Geological Survey of Queensland.

Maps and aerial photographs covering the Clarke

River Sheet area are:-

Photographs flown by the R.A.A.F0 at a scale of

1:43,0r)0;

Photo-mosaic map (4 miles to 1 inch) prepared by

and obtained from the Division of National napping,

Canberra;

Photo-maps at 1 mile to 1 inch; dyeline maps con-

trolled by slotted template assembly (at air-photo

scale, about 1 mile to 1 .i inches) with principal points

and topography;

And 4 mile to 1 inch planimetric maps prepared by

the A.H.Q. Cartographic Company in 1942 and the Royal

Australian Survey Corps in 1957, and supplied by the

Division of National Mapping, Canberra.

The following information was obtained from the

Atlas of Australian Resources prepared by the Division of

Regional Development, Department of National Mapping, Canberra.

Most of the Clarke River sheet is covered with

mixed tropical woodland. The seasonal growth is restricted

to the hot summer; the dry season extends from April to

December. The average annual rainfall is 25 inches; January

is the wettest month, when the average rainfall is 7 inches.

The area has less than an average of 5 daYs per year of

frosts. Normal mean winter (June, July, August) temperature
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is about 65°F. Normal mean summer (December, January,
February) temperature is between 80 °F and 85°F. The normal
annual range of temperature is 50 °F-60°F.; the average
number of days per year when the temperature exceeds 100 °F
is 20.

PREVIOUS INVESTIGATIONS

There were few previous investigations. They

dealt mainly with the Devonian limestones in the Broken River

area, and with the Cainozoic basalts and mineral deposits.

After Daintree (1872) estimated that the Broken

River sediments were 23,000 feet thick, Jack and Etheridge

(1892) measured 20,782 feet of sediments in the Broken

River, they also correlated the Broken River limestones

with the Middle Devonian Burdekin limestones. This corre-

lation was later critically examined by Reid (1930).

Regional surveys on the Clarke River Sheet area

began in 1953 and continued to 1958. In 1953 and 1954 the

Land Research and Regional Survey Section, Commonwealth

Scientific and Industrial Research Organization, surveyed

the Lelchhardt-Gilbert area for land use, and included the

Clarke River Sheet in its south-eastern boundary. Some of

the geological and physlographical results of this survey

are recorded by Twidale (1956a, 1956b).

In 1955 the Bureau of Mineral Resources surveyed

with airborne scintillograph equipment 2,400 square miles in

the north-eastern part of the Clarke River 4-Mile Sheet area.

The results are recorded by Parkinson and Fulder (1956).

After this survey a combined geological party of the Bureau

of Mineral Resources and the Geological Survey of Queensland

in 1956 began to map the Clarke River Sheet area and —to
examine the radioactive anomalies discovered in 1955. The

mapping was completed in 1950. These results are recorded

by White & Hughes (1957), Green (1958), White, Best, et al.

(i959), White, Stewart, et al. (1959), Branch (1959).
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Dr. Dorothy Hill, University of Queensland, determined

numerous corals from the Broken River and Clarke River

areas that greatly assisted the mapping of the Siluro-

Devonian succession. Dr. 'Till's preliminary results are

recorded by White & Hughes (1957), Hill (1950), White,

Stewart et al. (1959), and White, Best, et al. (1959).

Mary White (1949) determined plant fossils from the Upper

Devonian and Carboniferous sediments.

In 1959 the Bureau of Mineral Resources tested

chromite deposits in the Gray Creek area by gravity and

magnetic surveys; at the same time the deposits were

mapped by New Consolidated Goldfields Company (Clarke, 1959;

Wilson, 1959). The geophysical results are recorded by

Tate (1 959) .

PHYSIOGRAPHY

The physiographical units of the Clarke River

4-Mile Sheet area have been discussed by Twidale (1956),

who in 1953 and 195b, accompanied the C.S.I.R.O. land-use

survey of the Leichhardt/Gilbert area as a geomorphologist.

These units are shown in Figure 1; they closely agree to

Twidale's units, but in places the boundaries have been

modified. The sheet area contains Uplands and Plains in

the northern part and Plateaux separated by Uplands in the

south.

The physiographical units are also geological

units. For example: plateaux are generally confined to

areas of Cainozoic basalt and Mesozoic sediment; extensive

plains are formed on Precambrian granite; Uplands are

generally restricted to areas of steeply dipping Palaeozoic

sediments and in some areas restricted to Precambrian sedi-

ments and metamorphics.

Twidale has divided the Leichhardt/Gilbert area

into 4 major physiographical units, which he named from

west to east: the 'Isa Highlands'; the 'Carpentaria Plains'; the
'Inland Plains ;

the 'Einasleigh Uplands'.





The Einasleigh Uplands occupy 60,000 square

miles of the eastern part of the Leichhardt area, of

which 6,800 square miles is in the Clarke River Sheet

area. The height of the Einasleigh Uplands ranges from

3 9 000 feet in the Dividing Range of the central western

region to about 1,000 feet near the junction of the

Clarke and the Burdekin Rivers in the north-eastern corner

of the sheet. The Uplands are drained by the Copperfield

and Einasleigh Rivers, that flow north before finally

joining the Gilbert River, which enters the Gulf of

Carpentaria; the Uplands are also drained by the Clarke

River, that flows north-east and joins the Burdekin River

to finally enter the South Pacific Ocean.

The Einasleigh Uplands have been subdivided by

Twidale into 8 units:-

(i) the Uplands and Ranges of the Divide;

(ii) the Einasleigh-Copperfield Plain;

(iii) the Burdekin Uplands;

(iv) the Nulla Plateau;

(v) the Chudleigh Plateau;

(vi) the Gilberton Plateau;

(vii) the Newcastle Range;

(viii) the Cape Upland.

The Uplands and Ranges of the Divide form an arc

in the central western region that extends for about 50

miles from near Gregory Springs Homestead north-east to the

vicinity of Pandanus Homestead. •The most rugged part of

the Divide is the Montgomery Range, which consists of

rhyolite porphyry and silicified quartz sediments. The

altitude of the Divide gradually decreases from 2,500 feet in

, the i'ontgomery Range,to 1800 feet in the north, where

it merges with the Einasleigh-Copperfield Plain.

The E'naslej,zhrCoPperfield Plain occupies 900

square miles in the north. It is drained by the Einasleigh

River, Copperfield River and Mckinnon Creek. The plain is
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covered with thick sandy soil derived from granitic rocks,

with isolated uplands of Archa.eaIl metamorphics. This soil-

covered plain is interrupted by two flows of basalt, that

have been extruded from craters to the south on the Chudleigh

Plateau, and have flowed down the Copperfield and Einasleigh

Rivers. From the study of heights of lateritized plateaux,

bevelled surfaces, and of ridge crests, Twidale (1956)

showed that the Einasleigh-Copperfield Plain was a down-

faulted part of a pre-middle Mesozoic surface of erosion,

Along its eastern boundary the Einasleigh-Copperfield Plain

merges into a plateau and forms part of the Great Dividing

Range. Farther east the tributaries of Gray Creek have

dissected the plain to form a rugged topography termed the

Burdekin Uplands'.

The Burdekia_alo.nds occupy about 1,000 square

miles between Gray Creek and the eastern boundary of the

sheet area. The Uplands consist mainly of steeply-dipping

Palaeozoic sediments and some basic igneous rocks, that are

eroded into a monotonous pattern of hills and valleys;

the altitude of the Uplands ranges from about 1600 feet to

about 1100 feet near Blue Range Station on the Burdekin

River. The Uplands contain an extensive sandy plain along

the Burdekin River near its junction with the Clarke River.

The Blue Range is a prominent land mark along the

eastern edge of the Burdekin Uplands and rises to an

altitude of about 2,000 feet. The range consists of

Carboniferous sandstone and conglomerate in a syncline.

Dips are about 35 degrees towards the centre of the range

but steeper along faulted edges.

Iha_Eulla_plateau is the most extensive plateau

on the Clarke River sheet area. It occupies about 1500

square miles between Clarke River and Yates Creek in the

south-eastern part. Outliers of the plateau are exposed

farther east between Yates Creek and the headwaters of Clarke

River. The plateau consists of Cainozoic basalt flows
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, extruded from craters, many of which have been preserved

as cone-shaped hills roughly 100 feet high. 'Daintrees

Lookout' is the most conspicuous crater in the southern

Dart of the plateau. The altitude of the Nulla Plateau

ranges from 2,000 feet in the south to about 1,700 feet in

the north; here its scarp has been eroded and so reduced

in height by the Yaryvale Creek and its tributaries that

the plateau merges with the plains of the Burdekin Uplands.

The Nulla Plateau contains an area of rough

basalt walls and ridges covered with little or no soil in

the south-eastern corner of the sheet area. This area is

confined to a recent flow of basalt named by Twidale (1956)

as the "Toomba Basalt".

The Chudleigh Plateau like the Nulla Plateau

consists of basalt flows extruded from several craters.

Most of the craters are situated between Cheviot Hills

Homestead and the Hann Highway (connecting Hughenden and

Cairns); they are preserved in various stages of erosion.

The Chudleigh Plateau is part of the Great Dividing Range

and attains an altitude of 3,000 feet between Cheviot Hills

and Gregory Springs Homesteads. The height of the plateau

gradually descends north along two basalt flows, one in the

Copperfield River and the other in the Einasleigh River.

The Chudleigh Plateau merges to the east and south with the

Gilberton Plateau, which consists of flat lying Mesozoic

sediments covered with thick sandy soil.

STRATIGRAPHY AND PALAEONTOLOGY

Table 1 summarizes the stratigraphy and palaeon-

tology. 34 rock units have been named according to the

Australian Code of Stratigraphical Nomenclature. The

units range from Archaean to Recent.

The ages of the granites are not precisely known.

Until age determinations by radioactive measurements are

obtained the ages of the granites are placed in the late
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Precambrian and Upper Palaeozoic. The Upper Palaeozoic

granites are further restricted to the Permian from

evidence obtained in 1959 on the Atherton 4-mile Sheet

farther north.

Numerous fossils have been found in the

Palaeozoic succession. In particular, corals were

abundant in the limestones of the Devonian Broken River

Formation; graptolites were found for the first time in

Queensland in the Wairuna Formation at the road crossing

of the Broken River (White ec Stewart, 1959);

and LapliglanlEon plants were collected from the Carboni-

ferous Bundock Creek and Clarke River Formations. The

wide range of fossiliferous sediments has enabled us to

date the intrusion of^ultrabasics of the Gray Creek

Complex as Lower Devonian.

STRUCTURE 

Generally the structure of the Precambrian

determines the shape of •the area of Palaeozoic sedimenta-

tion and the subsequent deformation of the Palaeozoic

sediments. For example: the north-east and north-north-

east trends of the Palaeozoic conform to the Precambrian

trends and to the faulted boundary between the Precambrian

and Palaeozoic. Later folding and faulting of the Palaeozoic

generally parallel the faulted Precambrian/Palaeozoic boundary.

Fold.

Precambrian.^The trend of the fold axes of the

Precambrian range from north-north-west in the western part

of the sheet area, and north-east in the southern part of_

the area. The Archaean is intensely isoclinally'folded;

the foliation dips from about 80 degrees to vertical. The

P roterozoic sediments are moderatetly folded into open

anticlines and synclines that plunge up to 40 degrees, and

bedding dips from 50 to 90 degrees.
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Palaeozoic._ The folding of the Palaeozoic ranges

from tight and isoclinal in the Silurian, through moderate

open shallow plunging anticlines and synclines in the

Devonian, to dome and basin folds in the Upper Devonian and

and Carboniferous. The Upper Devonian/Carboniferous succes-

sion dips average about 35 degrees.

fault

The Precambrian, Palaeozoic and Mesozoic successions

are all faulted. Movement along the fatlts is mainly verti-

cal with little to no horizontal component. Major faults

separate the Precambrian and Palaeozoic areas of sedimen-

tation. One of these faults coincides with the Clarke River;

another fault conforms to part of the Great Dividing Range

and trends north-east. Faults also separate the Carboni-

ferous basins of sedimentation from the Siluro-Devonian

areas; one of these faults trend north-north-east along the

eastern valley of Gray Creek.

The alignment of volcanic craters on the Chudleigh

Basalt Plateau parallel to, and in places coincident with,

the major faults along the Precambrian/Palaeozoic boundary,

suggests that these faults were rejuvenated in the Cainozoic.

Joints

A system of closely spaced north-east and north-

west joints is well exposed in the Upper Palaeozoic granite

and rhyolite, particularly the Montgomery Range Rhyolite

Porphyry and the Lochaber Granite. Among the Precambrian

granites, the Dumbano Granite is the most jointed.

GEOPHYSICAL SURVEYS

In 1955 airborne scintillograph surveys of about

2,100 square miles of the Clarke River sheet area were

carried out by the Bureau of Mineral Resources using D0C.3

and Auster aircraft. After the initial reconnaissance

flying at 500 feet and inspection of the anomalies, areas

were selected and re-flown at an altitude of 10n and 200 feet.
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The selected areas and the area covered by the initial

reconnaissance flying is shown in Figure 20 The results

of the airborne survey are reported by Parkinson & Mulder

(1956). The airborne anomalies were later examined on the

ground and reported by White & Hughes (1957).

TECTONIC HISTORY

Figure 3 summarizes the tectonic history of the

Clarke River /-mile Sheet area.

ECONOMIC GEOLOGY

Wolfram aid l'iolvbgapite

Wolfram and Molybdenite have been extracted from

a quartz reef exposed in the Lochaber Granite about IL',

miles south of Kidston (Einasleigh 4-mile Sheet) in the

north-western corner of the sheet area. Saint-Smith (1915)

has described the workings (the Perserverance Mine,

locally known as the Lochaber Mine). The reef was dis-

covered in 1905. It occupies a north-east joint in the

Lochaber Granite and dips steeply to the north-west. The

reef is 700 feet long, ranges from 1 to 2 feet wide, and

developed to a maximum depth of 30 feet; the mineralized

part of the reef is about 300 feet long, averages 1 to 2

feet wide, and is a maximum of 30 feet deep. Molvbdenite

is exposed in the main line of the reef as thin parallel

vertically dipping seams through the quartz. The best

molybdenite values are obtained in the deepest part of the

workings. Some pyrite and fluorite are with the wolfram

and molybdenite. Production figures from the Perserverance

Mine have not been recorded.

Wolfram has been mined near the Gordon Stanley

Copper mine, 8 miles south-west of Werrington Homestead

near the western margin of the sheet area. The wolfram

is in quartz veins in the Precambrian Dumbano Granite and

near its contact with the sediments of the Paddys Creek

Formation.
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gala

Gold has been mined from the Lucky Creek Gold-

field situated near the headwaters of Lucky Creek, which

is a tributary of the Burdekin River in the northern part

of the sheet area. The gold is in lenticular quartz

reefs that conform to the bedding of steeply-dipping

sediments of the Lucky Creek Formation. Gold mineraliza-

tion occupied a length of 1,000 feet and a width ranging

from 8 inches to 2 feet. The deepest mine was the "Try

Again", which was worked to a depth of 115 feet. Pro-

duction reached a peak in 1 907, when about 250 tons of

ore was mined to yield an average of 2 ozs. Au per ton.

Antimony 

Antimony has been mined from two localities in

the Broken River region in the central part of the sheet

area. The first locality is near the confluence of Dosey

Creek and the Broken River. A shaft 40 feet deep has been

sunk on a fissure vein of unknown width. From 1394 to 1941

20 tons of ore averaging 58 per cent of stibnite have been

mined from the vein.

The second locality is 4 miles north-east of

Pandanus Homestead. The antimony veins dip steeplY in

greywacke of the Graveyard Creek Formation and are exposed

along a length of 155 feet, to a depth of 8 to 13 feet,

and a width of 3 to 12 inches. The antimony ore is mixed

cervantite and stibnite. Production in 1944 was about

15 tons assaying 53.2 per cent Sb and 0.2 per cent As.

amalua
Chromite is exposed in the eastern valley of

Gray Creek 15 miles north-east of Pandanus Homestead. The

chromite is lenticular and dips steeply; it occupies a

feet-wide zone between the contact of gabbro and

serpentine of the Devonian Gray Creek Complex. Chromite

crops out in two areas.



(i) the southern area; this is the largest area and

contains chromite mineralization over a length

of 1800 feet, 50 percent of which consists of

chromite. The average width of the chromite

lenses is 25 feet. Chromite reserves are esti-

mated at 6,000 tons per vertical foot averaging

33 percent Cr203. 
Magnetic and gravity surveys

by the Bureau of Mineral Resources tested the

most promising part of the southern chromite

prospect (Tate, 1959). Some small gravity

anomalies were obtained that suggest a total

amount of near-surface chromite of not more than

20,000 tons.

(ii) the northern area; this is located 3 miles

north-north-east of the southern area in a

separate serpentine mass. Chromite is exposed

intermittently over a length of 1200 feet and a

average width of 45 feet. Chromite occupies

about 60 percent of the total area.

Collor
The Gordon Stanley Copper mine situated 14 miles

south-west of Werrington Homestead was operated for a short

period in 1956. A few tons of 20 percent copper was mined

from a shaft that was sunk to a depth of 40 feet on a 3 feet

wide quartz-hematite reef. The ore is partly silicified

and contains copper carbonate to a few feet of the surface.

At deeper levels this ore grades into copper oxide and

minor malachite, which are exposed in vugs and cavities.

Tin

Alluvial tin of little economic value has been

obtained in the Clarke River, 4 miles from the Clarke

River Telegraph Station.
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