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EXPLANATORY NOTES ON THE CAMBRIDGE GULF 1:250,000 

GEOLOGICAL SHEET SD 52-14 

INTRODUCTION 

The Cambridge Gulf 1:250,000 Sheet area is bounded by

latitudes15 °Sand16 °Sand , 10ngitudes 127 030E, and 129 °E.
It occurs in the northern part of the East Kimberley Division of

north Western Australia and is bounded in the east by the Northern

Territory-Western AuWalia border.

The Sheet area contains two towns Wyndham and Kununurra.

Wyndham, situated on an arm of Cambridge Gulf, has been the site

of a meatworks for many years and is the main port for the East

Kimberley Division.^It had a population of 958 in June, 1961.

Kununurra had a population of about 340 in 1963, and is situated

about 60 miles to the east of Wyndham.^It is newly created as

the centre for the Ord Irrigation Scheme.^To date, a dam has

been constructed on the Ord River at a cost of £4,000,000 to

store and divert water for the irrigation of alluvial plains in

the area.^Several thousand acres of land are under cultivation,

and cotton and other suitable crops have already been harvested.

A much larger dam is to be built further upstream in the Lissadell

Sheet area.

The pastoral properties of Carlton Hill, Ninbing,

and Ivanhoe occur within the Sheet area, while the Forrest River

Aboriginal Mission is situated in the north-west of the Sheet

area.^These are occupied by a small number of whites and

several hundred aboriginals.

Access to the Sheet area is good.^The central and

southern parts of the area are crossed by the Great Northern

Highway linking Wyndham to Perth, the Wyndham-Nicholson Road

linking Wyndham to Darwin, and a newly constructed road linking
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the Great Northern Highway to Kununurra.^These are all formed

gravel roads, cut by flood waters during the annual "Wet Season",

but at the time of writing extensive re-routing and reconstruction

was in progress to make them all-weather roads.

In the north-eastern part of the Sheet area several

vehicle tracks suitable for 4-wheel drive vehicles in dry

weather radiate from Kununurra and Carlton Hill Homestead, while

in the south-west tracks link Wyndham to El Cuestro and Kurunjie

Homesteads.^Forrest River Mission can be reached only by water

in a shallow draft vessel, or by light aircraft.

A regular shipping service links Wyndham to Darwin

and Perth, and a tri-weekly Fokker Friendship air service

visits Wyndham and Kununurra from Darwin and Perth.^Airstrips

suitable for light aircraft are found at Forrest River Mission

and Carlton Hill Homestead.

The climate is monsoonal with a short wet summer season

and a long dry winter.^The annual rainfall averages between

30" and 35" with up to 90 percent of it falling during the

months of January and February.^The average daily mean

temperature in Wyndham is 84 oF, the highest in AUstralia l '.1

and is accompanied by high humidity.^Away from the sea, however,

the temperature and humidity fall off rapidly, especially during

winter.

Maps and air photographs available during 1963 were:

air photographs at a scale of 1:50,000 flown by the Royal

Australian Air Force in 1948; a photo-mosaic at a scale of

four miles to one inch compiled by the Division of National

Mapping, Department of National Development; and a topographic

map at 1:250,000 scale with 250 feet contours produced by the

Royal Australian Survey Corps.
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The geological map accompanying these Notes was

compiled on Survey Corps photoscale compilations and subsequently

reduced to 1:250,000 scale.

Previous Investigations 

King (1826) discovered Cambridge Gulf during his

explorations by ship of North Australia and he made notes on

the rugged topography of the area.

In 1879 surveyor, Alexander Forrest, led the first

expedition to cross the Kimberley Division.^He was accompanied

by a geologist, Fenton, who made brief geological observations.

(Johnston, 1962).

Hardman (1885) traversed the East Kimberleys in 1884

and outlined the regional geology of the area with remarkable

accuracy.^Although he did not actually work in the Cambridge

Gulf Sheet area, it was his report which inspired the eventual

rush to Halls Creek, resulting in the establishment and

development of the port of Wyndham.

Minor contribution3to the geology of the area were

made by Gibb-Maitland who traversed the Kimberley Plateau

(1901), and reported on the Wyndham Water Supply (1902), and

by Logan Jack (1906), who investigated the prospects of

obtaining artesian water in the area east of Wyndham.^Blatchford

(1927) made notes on the rocks of the Pentecost River area,

en route to the Speewah Valley to the south, and Edwards and

Clarke (1940) investigated the petrology of the basic rocks

of the region.

However, these workers added little to Hardman's

knowledge of the regional geology of the Kimberleys, and his

work formed the basis for all post-war investigations especially

in the Palaeozoic basins to the south of the Cambridge Gulf

Sheet area.^Matheson and Teichert (1946) were the first to
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broadly subdivide the Precambrian succession, followed by Traves

(1955) who reconnoitzd the regional geology of the east Kimberleys

and the adjoining Victoria River area in the Northern Territory.

Traves most valuable contributions were his stratigraphic

subdivisions and studies in the Bonaparte Gulf Basin, which

have provided the framework for all subsequent work.^Guppy,

Lindner, Rattigan and Casey (1958), working in the West

Kimberleys, subdivided the Kimberley Basin sediments for the

first time, and Harms (1959) extended their work by mapping

the major Precambrian rock units throughout the Kimberley Region.

Harms' work has provided the frame work for the current mapping

of the Precambrian.

These notes and the accompanying geological map are

based on the work of two survey parties operating concurrently

during 1963.^The first was a joint survey by the Bureau of

Mineral Resources and the Geological Survey of Western Australia

as part of a programme, commenced in 1962, to map all the

Precambrian rocks of the Kimberley Division at 1:250,000 scale.

The second was part of a survey by the Bureau of Mineral Resources,

commenced in 1963, to assess the oil prospects of the Bonaparte

Gulf Basin.^The latter party is working in close liaison with

the Alliance Oil Development and Australian Aquitaine Petroleum.

Prior to commencing field work, a phogeological map of the

Cambridge Gulf Sheet area was prepared by the Institut Francais

du P4trole (Ruker, 1963).

PHYSIOGRAPHY

Drainage 

The Cambridge Gulf Sheet area is drained by two major

groups of streams, both of which flow roughly from south to north

and merge together in Cambridge Gulf.^The first consists of the

Pentecost River and its tributaries, the Salmond, King, Durack,
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and Forrest Rivers, which, in their lower tidal reaches, form

the West Arm of Cambridge Gulf.^These streams rise to the wouth

and west of the Sheet area and drain its western half.^The

East Arm of Cambridge Gulf is formed by the tidal reaches of

the Ord River which rises well to the south of the Sheet area

and, with its tributary the Dunham River, drains the eastern

half of the Sheet area.^The north-eastern corner of the

Sheet area is drained by minor coastal creeks flowing directly

into Cambridge Gulf.

All of these major streams have a superimposed

consequent pattern, which is only very slightly modified by

the structure of the rocks they traverse.^This superimposed

pattern is best shown by the tributaries of the Pentecost

River which are incised into meandering gorges, up to 1,000

feet deep, while in the south-east corner of the Sheet area

the Ord River has breached the Carr Boyd Ranges through a

narrow gorge 750 feet deep.^The minor tributaries are

subsequent.

The superimposed nature of the major streams suggests

an ancient land surface extending across the Sheet area.

Subsequent uplift has produced dissection and resulted in the

development of the present landform.^This is supported by

the general concordance of the tops of the major ranges in the

area.^In the Gordon Downs Sheet area to the south, remnants

of a Tertiary land surface are preserved as laterite-capped

mesas (Smith, 1963), and laterite remnants also occur in the

Forrest River portion of this Sheet area.^The highest part of

this surface was to the south of the Sheet area (Dunnet and Plumb,

1964) and it sloped gently north-eastwards.^Dorothy Carroll

(1947) shows that originally the Ord River flowed north-east from

Kununurra, probably along the course of Eight Mile Creek.
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P~ysiographic Divisions 

Within the Sheet area there is a marked relationship 

between topography and rock-types, which greatly facilitates 

the use of air photographs in geological mapping. This effect 

diminishes in the area of low relief to the north-east where 

outcrop is poor. 

The Sheet area contains four of the nine physiographic 

subdivisions of the East Kimberleys (Dow, Gemuts, Plumb and 

Dunnet, 1964), which are based on those used by Traves (1955). 

These are the Kimberley Plateau, Kimberley Foothills, Carr Boyd 

Ranges, and Cambridge Gulf Lowlands (Fig.l). The Cambridge 

Gulf Lowlands include a further unit, the Tidal Flats. 

Kimberley Plateau 

The Kimberley Plateau covers a large region to the 

west and extends on to the western part of this Sheet area. 

The bedrock of the Plateau consists of gently dipping Kimberley 

Group and Bastion Group sediments. Elevations in the Plateau 

area are generally about 1,250 feet and the surface slopes 

eastwards to merge into the Cambridge Gulf Lowlands; further 

south in the Lessadell Sheet area (Dunnet and Plumb, op.cit!,) 

the plateau is bounded by a prominent scarp. 

The Plateau consists of structural benches and gently 

dipping cuestas bounded by scarps up to 250 feet high. These 

benches are controlled by resistant sandstone beds from which 

the overlying soft beds are being stripped by scarp retreat 

and much of the Plateau surface follows the top of the Pentecost 

Sandstone. The dominantly sandstone bedrock crops out boldly 

throughout the Plateau, and soil cover and vegetation are limited. 
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Extensive dissection of the Plateau is taking place.

The major streams of the Pentecost River system are superimposed

streams incised into meandering gorges up to 1,000 feet deep.

Minor streams are subsequent, generally with a dendritic

drainage pattern controlled by joints in the dominantly

flat-lying bedrock.

The Cockburn Range is a large mesa standing well

above the general plateau surface; elevations range up to

2,000 feet and the range is bounded by prominent scarps on

all sides.^The Bastion Range, House Roof Hill, and False

House Roof Hill, are erosional remnants of a previously

more extensive Plateau within the Cambridge Gulf Lowlands.

Kimberley Foothills 

These border the Kimberley Plateau in the east

where Younger Proterozoic rocks are folded and faulted within

the strongly deformed central zone of the Sheet area.^The

foothills are erosional remnants of a previously more extensive

Kimberley Plateau surface.^Differential erosion of interbedded

resistant and non-resistant rocks has produced a rugged system

of high hogsbaclzand cuestas.^Small plateaux occur locally

where the rocks are flat-lying.^The Foothills are

surrounded by valleys of Cambridge Gulf Lowlands which are

encroaching on them by erosion.

The Saw Ranges, and adjoining Deception Range, are

striking examples of the Foothills, being a simple set of

parallel hogsbacks, with dip-slopes up to 70 ° .^A maximum

relief of 1,000 feet above the surrounding Cambridge Gulf

Lowlands occurs in the Saw Ranges, which also have the maximum

elevation, - about 1,500 feet, - of the Kimberley Foothills.
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The elevation of the ridges in the Foothills gradually

decreases north-eastwards to merge into the Cambridge Gulf

Lowlands near Buttons Gap.^This northern area is

characterized by broad cuestas because of the lower dip

of bedding in this area.

The drainage in the Foothills is subsequent and

controlled by either bedding, joint, or fault directions in

the bedrock resulting in a rectangular drainage pattern.

Perennial spring-fed streams commonly rise along joint and

fault planes.

Carr Boyd Ranges 

Some of the most rugged country in the Sheet area

is in the Carr Boyd Ranges, east of the Dunham River, in the

south-eastern corner of the Sheet area.^Elevations of the

ridges vary from 1,000 to 1,250 feet and relief ranges up to

1,000 feet.^The bedrock is mainly interbedded sandstone

and siltstone, deeply dissected by narrow valleys and gorges.

The drainage in the Ranges is largely superimposed,

but modified by the structure of the bedrock to an irregular

dendritic pattern.^Superimposed drainage is well illustrated

where the Ord River cuts through the Ranges in a narrow

meandering gorge 750 feet deep.^Springs are common within

the Ranges and along large "bounding" faults.^Some of the

smaller streams terminate in hanging stream junctions.

To the east and west, the Ranges are bounded by

high fault scarps, while the northern margin is an irregular

scarp formed by erosion and scarp retreat of gently north-

dipping strata.^The Burt Range is a prominent mesa of

resistant Devonian sandstone.^To the east of Stonewall Creek,

erosion has removed the sandstone cover and exposed the
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underlying less resistant Lower and Middle Proterozoic igneous

rocks in a large valley.

Cambridge Gulf Lowlands 

The greater part of the Sheet area, especially

in the north-east, consists of low-lying plains, the Cambridge

Gulf Lowlands.^Elevations increase gradually from sea-level

in the north-west to about 250 feet in the south, where the

Lowlands extend into the Kimberley Plateau and Foothills

and the Carr Boyd Ranges along the Pentecost, King, Dunham,

and Ord River valleys.^Erosional remnants of flat-lying

Palaeozoic rocks, such as the Onslow Hills and Weber Range,

and dipping Precambrian rocks, such as the Pincombe Range,

occur throughout the area north-east of the Ord River.

Relief is up to 500 feet.^Stratigraphic evidence shows that

the Pincombe Range is a fossil mountain range which was a

topographic high during deposition of the Palaeozoic sediments.

The plains generally have a cover of Cainozoic sand

and soil.^North of the Ord River, large. ar -eas'are covered

by widespread sand deposits similar to those found over most

of the coastal plains of North Australia.^Along the main

streams, alluvial plains have developed which are apparently

younger than the sand.^The Ord River has been incised into

its own alluvium for a depth of 50 feet or more, and around

Kununurra the very extensive alluvial black soil plains

(Carroll, 1947) are being cultivated as part of the Ord River

Scheme.

The Tidal Flats are low lying areas surrounding

the estuaries of the Ord and Pentecost Rivers and the minor

coastal streams along the northern Sheet boundary.^In the lower

reaches, these Flats are covered by mud and salt deposits and are

subject to tidal and seasonal inundation.^Inland these grade

into emerged salt and mud flats and are subject only to seasonal

fL
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STRATIGRAPHY 

Most of the rocks exposed in the Sheet area are of

Precambrian age, of which Middle Proterozoic rocks are the

most extensive.^The north-eastern part of the Sheet area,

and several small inliers within the Precambrian, contain

a thick succession of Palaeozoic rocks, which were deposited

within the Bonaparte Gulf Basin, and which unconformably overlie

the Precambrian rocks.

The Stratigraphy of the Sheet area is summarized

in Table I.

PRECAMBRIAN

The Precambrian has been divided into four sub-

divisions, namely Archaean, Lower Proterozoic, Middle

Proterozoic, and Upper Proterozoic.^The upper limits to the

divisions are taken at about 2400 m.y., 1800 m.y., 1400 m.y.,

and 600 m.y., respectively.^In all cases the lower limits

of the divisions are marked by major unconformities which

can be recognized throughout North Australia.

The ages assigned to individual units are based on

preliminary results (Bofiritr, pers.comm.) in an extensive

programme of radiometric dating of rocks from the area which

is being undertaken by the Bureau Of'Mineral,kesOurces.-

The Precambrian stratigraphy of the area will be

fully described, and the nomenclature defined, in Bureau of

Mineral Resources Bulletins by Dow and Gemuts in prep.) and

by Plumb . (in prep.)



ARCH AEAN

Halls Creek Group 

The Halls Creek Group is exposed mainly in the

Grodon Downs (Smith, 1963a) and Dixon Range (Dow and Gemuts,

1964) Sheet areas to the south, where they have been sub-

divided into several formations.^In the Cambridge Gulf Sheet

area the unit consists mainly of quartz greywacke and slate

which have been regionally metamorphosed to low greenschist

facies and show a later, contact metamorphism adjacent to

granite.^The regional folding has produced a slaty cleavage

and transposed bedding in the pelitic rocks.

The rocks of the Group are intruded by the

Castlereagh Hill Porphyry, Bow River Granite, and dolerite

dykes.^They are overlain with very strong angular unconformity

•by the Whitewater Volcanics, or where these are absent, by the

Hensman Sandstone.

PROTEROZOIC 

Lamboo Complex

The Lamboo Complex forms a belt nearly 200 miles

long and 30 miles wide between Halls Creek (to the south of

the Sheet area) and Dunham Hill in the centre of the Lissadell

Sheet area.^Isolated outcrops occur within the Carr Boyd

Ranges, in the south-eastern corner of this Sheet area and

extend into the Northern Territory.

Within the main belt to the south, the Complex can

be divided broadly into two units: (1) Metamorphic rocks,

and granites believed to have formed by fusion and melting

of country rocks, and: (2) Intrusive rocks comprising basic

intrusives and later granites and dyke rocks.^These groups

have been further subdivided into a number of formations on

the basis of age relationships, lithology and mappability.
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In the Cambridge Gulf Sheet area, only representatives

of the later intrusive granites and dyke rocks are found, and

these have been given the same formation names as those in

the type areas further south on the basis of their similarity

in lithology and stratigraphic relationships.

The Lamboo Complex as a whole ranges in age from

Archaean to Proterozoic.^The representatives of the Complex

in this Sheet area are associated with the basal Middle

Proterozoic rocks, the Whitewater Volcanics, and are unconformably

overlain by the Carr Boyd Group.^They are therefore at least

partly of Middle Proterozoic age but may extend into the Lower

Proterozoic.

The Castlereagh ^crops out to the east

of Stonewall Creek where it intrudes the Whitewater Volcanics

and is in turn intruded by the Bow River Granite.^The porphyry

is typically dark grey and very fine-grained, and contains

phenocrysts of oligoclase and subordinate quartz.^The groundmass

consists of quartz and potash feldspar (commonly as granophyric

intergrowths), biotite, chlorite, and accessory apatite, zircon

and sphene.^Small rounded xenoliths are common.^It grades

through fine-grained biotite microgranodiorite into even-grained

hornblende-biotite granodiorite over a distance of several

hundred yards.^The porphyry is intrusive and almost identical

in composition to intrusive phases of the Whitewater Volcanics;

the two are regarded as comagmatic.

The Bow River Granite crops out in the south-east

corner of the Sheet area where it intrudes the Halls Creek

Group, Castlereagh Hill Porphyry and Whitewater Volcanics.
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The granite is always coarse-grained, but ranges in

texture from even-grained to porphyritic.^The even-grained

granite consists of anhedral microcline surrounded by granular

or fractured quartz.^Biotite forms small clusters, the

commonest accessories are muscovite and magnetite.^The

porphyritic granite contains large phenocrysts (up to 3 cm

across) of microcline and subsidiary quartz, in a quartzitic

groundmass containing some andesine and albite.^Zircon,

apatite, tourmaline, and biotite are accessory minerals.^The

two rock types grade into one another.

MIDDLE PROTEROZOIC 

The Middle Proterozoic rocks of the Sheet area

consist of a thick sequence of unmetamorphosed arenites and

lutites and minor volcanics.^In accordance with correlations

throughout North Australia, their lower boundary is defined as

the base of the Whitewater Volcanics, which overlie the Halls

Creek Group with strong angular unconformity.^Some of the

Lamboo Complex rocks are synchronous with, or later than, the

Volcanics, but the immediatley overlying Carr Boyd Group

unconformably overlies the Complex.

Within the Cambridge Gulf Sheet area, two distinct

Middle Proterozoic successions can be recognized.^The Carr Boyd

Group is confined to the area east of the Ivanhoe Fault, while

the Kimberley Basin succession, comprising the conformable

Speewah, Kimberley and Bastion Groups, crops out to the west

of Ivanhoe Fault.

In the Lissadell Sheet area (Dunnet and Plumb, op.cit.,)

the lower units of the Carr Boyd Group, - the Hensman Sandstone

and Golden Gate Siltstone, - are stratigraphically equivalent

to the O'Donnell Formation, the oldest formation of the Speewah
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Group.^Detailed correlations higher in the section cannot

be made, but the Carr Boyd Group is considered to be a very

much thicker stratigraphic equivalent of the Speewah Group,

deposited in a rapidly subsiding trough.

Near the Cave Range, in the Cambridge Gulf Sheet

area, structural trends suggest that the Carr Boyd Group

may be overlain unconformably by an isolated outcrop of

Kimberley Group, but a fault of unknown magnitude between

the two sequences makes the relationship uncertain.

Whitewater Volcanics:^The Whitewater Volcanics crop out

in a discontinuous belt for over 200 miles.^In the

Cambridge Gulf Sheet area they crop out only in the south-

eastern corner; from this area outcrops extend both north-

eastwards into the Northern Territory and southwards into

the Lissadell Sheet area.

The Volcanics consist of welded ash-flow tuffs

and rhyolitic flows, but in the Lissadell Sheet area (Dunnet

and Plumb, op.cit.) the lower part of the sequence also

contains a considerable amount of intrusive porphyry.^The

fabric of the extrusive and high level intrusive rocks is

similar even in thin section, and where field relationships

cannot be established, the mode of occurrence is difficult

to determine.^The intrusive rocks are similar to the

Castlereagh Hill Porphyry of the Lamboo Complex, which is

considered to be comagmatic with the Volcanics.^In the

Cambridge Gulf Sheet area this Porphyry intrudes the Whitewater

Volcanics and both are in turn intruded by the Bow River

Granite.^The Whitewater Volcanics overlie the Halls Creek

Group with strong angular unconformity and are in turn overlain

unconformably by the Hensman Sandstone.
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Carr Boyd Group 

Up to 30,000 feet of Middle Proterozoic arenites

and lutites were deposited in the Carr Boyd Range area.

They have been divided into six formations as follows.^One

of them the Lissadell Formation, does not crop out in this

Sheet area:-

Pincombe Formation

Stonewall Sandstone

Glenhill Formation

Lissadell Formation

Golden Gate Siltstone

Hensman Sandstone

A seventh unit, the Bandicoot Range Beds, is a

lateral equivalent of part of the Group.

The 30,000 feet thick Carr Boyd Group is considered

to be stratigraphically equivalent to the Speewah Group,

of about 3,700 feet total thickness, in the lower part of the

Kimberley Basin succession.

Unconformities are present at the base of all

formations in the Group except the Golden Gate Siltstone, but

they are not thought to have any great time significance;

the units are therefore included in the one Group on the basis

of their lithological similarities.

The Hensman Sandstone is very uniform in lithology

and lies unconformably on rocks of the Whitewater Volcanics,

Bow River Granite, and Halls Creek Group; it grades upwards

into the Golden Gate Siltstone.^Only the lower 500 feet of

the Siltstone consisting of laminated mudstone overlain by

interbedded quartz sandstone and grey shale, is preserved in

the Cambridge Gulf Sheet area.^Immediately to the south,

in the Lissadell Sheet area (Dow et.al., op.cit.; Dunnet and

Plumb, op.cit.,) these beds are overlain by a thick sequence
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of black shale and pyritic shale giving the formation a total

thickness of up to 7000 feet.

In the Lissadell Sheet area (Dunnet and Plumb, op.cit.)

the Golden Gate Siltstone is overlain unconformably by the

Lissadell Formation, which does not crop out in the Cambridge

Gulf Sheet area.^It is in turn unconformably overlain by

the Glenhill Formation.^The upper thousand or so feet of

the Glenhill Formation is exposed on the southern margin of

the Cambridge Gulf Sheet area, near the Ord River, and consists

of a thick red shale succession underlain by a massive white

quartz sandstone with minor shale interbeds.^The alternating

sandstone - shale sequence continues southwards into the

Lissadell Sheet area, giving the Formation a total thickness

of about 5000 feet.

Along the north-western edge of the Carr Boyd

Ranges, about 1500 feet of blocky and flaggy quartz sandstone

and minor red shale unconformably overlie the Bandicoot Range

Beds, and in turn are overlain with another unconformity by the

Stonewall Sandstone.^These beds are tentatively assigned to

the Glenhill Formation, but cannot be directly related to any

part of the known section.^They are probably stratigraphically

higher than the rocks further south, but they could just as

easily be a time equivalent of part of this succession as

rapid facies changes have been observed in the Formation in

the Lissadell Sheet area (Dow et.al., op.cit.,).

The Stonewall Sandstone is a distinctive sequence

of massive reddish friable sandstone with minor red shale

interbeds, and forms the main range of the Carr Boyd Ranges

in the Sheet area.^It overlies the Glenhill Formation with

an angular unconformity and is in turn overlain unconformably
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by the Pincombe Formation.^In one place the Pincombe Formation

lies directly on the Glenhill Formation.

The Pincombe Formation is the upper unit of the

Carr Boyd Group and is generally overlain unconformably by

Palaeozoic rocks.^The alternating sandstone-siltstone

succession is distinctive and the overall clean nature of

the fine-grained sediments and highly lenticular bedding

is characteristic.^The Formation is about 8500 feet thick

in the Pincombe Range, while in the Carr Boyd Ranges it is

7500 feet thick east of the Carr Boyd Fault and 4000 feet

thick west of the Fault.

The Bandicoot Range Beds contain six beds, each

about ten to fifteen feet thick, of massive highly ferruginous

sandstone, in an overall sequence of sandstone with minor

siltstone and shale interbeds.^The type section occurs in a

fault-bounded block of unknown stratigraphic position.

Ferruginous sandstones and silt stone unconformably underlying

probable Glenhill Formation, about six miles south of the

Bandicoot Range, are also assigned to the Bandicoot Range Beds.

The Beds cannot be correlated with any known units of the Carr

Boyd Group, but the high iron contents suggests possible

affinities with the Golden Gate Siltstone (Dow et.al., op.cit.).

Dolerite:^Dykes of massive dolerite and uralitized

dolerite intrude the Whitewater Volcanics.^Their age is

uncertain but they are considered to be similar to dykes

in the O'Donnell Range area of the Lissadell Sheet area, which

may be related to the Hart Dolerite (Dunnet and Plumb, op.cit.).

They differ from the Hart Dolerite in being uralitized and not

as rich in magnetite.^In thin section, sheaths of amphibole

replace pyroxene, and feldspar is saussuritized.
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Kimberley Basin Succession

Over 17,000 feet of arenites, lutites and minor

volcanics were deposited in the Kimberley Basin (Plumb, op.cit.,)

in the west of the Sheet area: the Basin extends westwards from

the Sheet area to cover the greater part of the Kimberley

Division.

The rocks in the Kimberley Basin succession were

first subdivided by Gupply et.al., (1958) in the West Kimberleys.

Harms (1959) extended this sub-division, with minor modification,

throughout the Kimberley Division.^The succession has been

redefined in the East Kimberleys by Dow et.al., (1964) and

modified by Gellatly and Derrick (in prep.).^The units will

be fully described and defined in Plumb (op.tic.).^The

modifications are shown below.

Redefined Kimberley Basin Units 

Gupply et.al Harms (1959) (Dow - et.al (1964) and:Gellatly'
& Ddrrickl'ih 

Mount House Grou

Warton Beds ((

Mornington
Volcanics

King Leopold
Beds

Cockburn Sandstone

( Wyndham Shale
(Mendena Formation

(( Pentecost Sandstone
(( Elgee Siltstone
rarton Sandstone

(( Carson  Volcanics
(King Leopold Sandstone

(Luman Siltstone

King Leopold (^ Landsdowne•Arkose
Sandstone Speewah Group (Valentine Siltstone

(( Tunganary- Formation

(O'Donnell Formation

Mount House Bastion Group
Beds

Pentecost
Sandstone

Elgee Shale
Warton Sand- Kimberley
stone^Group

Mornington
Volcanics

Outcrops of the Kimberley Basin rocks are bounded

in the east by the Ivanhoe Fault, except for one small outcrop
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near the Cave Range.^The rocks are only gently folded

and faulted.^The Speewah Group is stratigraphically

equivalent to the Carr Boyd Group, while the Kimberley

Group may overlie the Carr Boyd Group unconformably. A

change in sedimentation occurs across the Ivanhoe Fault.

Speewah Group 

The Speewah Group is characterized by the

association of feldspathic arenties with chloritic lutites

and minor acid volcanics.^It is about 3700 feet thick

and has been divided into five formations as follows:

Luman Siltstone

Lansdowne Arkose

Valentine Siltstone
Tunganary Formation

O'Donnell Formation

The lower two formations, the O'Donnell and

Tunganary Formations, are not exposed within the Cambridge

Gulf Sheet area.

The Speewah Group is overlain, apparently conformably,

by the Kimberley Group; in the Lissadell Sheet area (Dunnet

and Plumb, op.cit.), and areas further south, it unconformably

overlies the Whitewater Volcanics.

The Speewah Group is intruded over wide areas by

sills of Hart Dolerite, some of which enclose large blocks

of sedimentary rocks "rafted" along joints and fault planes.

The sills commonly occur at definite stratigraphic horizon6

for long distances.^A particularly persistent sill occurs

near or at the base of the Valentine Siltstone and another

sill follows the contact between the Luman Siltstone and the

overlying Kimberley Group.
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The Valentine Siltstone is the lowest formation of

the Group exposed in the Sheet area.^It contains two thin

rhyolitic ashstone and tuff beds within green chloritic

silt stone.

The conformably overlying Lansdowne Arkose is

characterized by arkose and sandstone with abundant pink

feldspar, or clay after feldspar.^Thick bedding, cross-bedding

and ripple-marks are characteristic.^A consistent band of

siltstone about 100 feet thick is found in the lower third

of the formation.^The formation has a distinctive banded

photo-pattern of low strike ridges controlled by differential

erosion of the various arenite beds.

The Luman Siltstone, at the top of the Group,

consists of brown to grey finely micaceous shale and siltstone,

with 'satin sheen' bedding surfaces.^The formation is

consistently intruded by dolerite, especially at its contact

with the overlying King Leopold Sandstone, and outcrops are

generally obscured by sandstone scree.

Kimberley Group 

The Kimberley Group consists mainly of quartz

sandstone with minor siltstone and basic volcanics.^It

crops out extensively to the west of the Sheet area forming

the bedrock of the Kimberley Plateau (Harms, op.cit.).^In

this Sheet area it crops out only to the west of the Ivanhoe

Fault except for one small outcrop near the Cave Range.^Here

the Group may unconformably overlie the Carr Boyd Group, and

the exposed units of the Kimberley Group are considerably

thinner.
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The Kimberley Group overlies the Speewah Group

apparently conformably, and is itself conformably overlain

by the Bastion Group.^It is about 9000 feet thick and has

been divided into the following five formations:-

Pentecost Sandstone

Elgee Siltstone

Warton Sandstone

Carson Volcanics

King Leopold Sandstone

The King Leoloold Sandstone, at the base of the Group,

consists of quartz sandstone and minor grit and conglomerate.

Scattered feldspar is present.^The formation is very

resistant to erosion and has a distinctive massive, white,

jointed photo-pattern, a result of the sparse vegetation and

strong jointing.^The sandstone is estimated from air-

photographs to be 3000 feet thick in the Saw Ranges and

about 4000 feet thick in the Valentine Creek area.^East

of the Ivanhoe Fault near the Cave Range the thickness may

be as low as 1000 feet, but the base of the Formation is not

exposed.

The overlying Carson Volcanics crop out poorly,

and consist of altered basic volcanics interbedded with

highly feldspathic sandstone, minor micaceous and chloritic

siltstone 9 and sandstone.^The feldspathic sandstone is

strongly cross-bedded.^Marked lateral variation in the

proportions of sediment and basalt occurs.^In the Valentine

Creek area, three basalt flows occur, separated by sandstones,

and a soft sandstone member occurs at the top of the unit.

In the Saw Ranges, basalt is absent from the section, which

is only about 200 feet thick in this area.^Near the Cave

Range, the Volcanics are represented by only about 200 feet

of basalt.
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The overlying Warton Sandstone is a blocky quartz

sandstone which grades up into feldspathic sandstone with

minor siltstone interbeds.^It crops out prominently and

is capped by a characteristic white silicified quartz

sandstone.

The .Elgee Siltstone crops out poorly in a scarp

beneath the Pentecost Sandstone and overlies the Warton

Sandstone.^It is a distinctive cherry-red siltstone

interbedded with minor flaggy fine-grained sandstone.^The

contact with the Pentecost Sandstone is gradational due to

the development of flaggy red sandstone near the top.

The Pentecost Sandstone consists mainly of medium-

grained quartz and feldspathic sandstones, and has very

distinctive purple siltstone members about 100 to 200 feet

thick.^These latter control erosional benches and scarps

on the Kimberley Plateau.^The lower member contains

glauconitic sandstone.

Hart Dolerite:^In the Cambridge Gulf Sheet area, the Hart

Dolerite extensively intrudes the rocks of the Speewah Group.

However, in the Lansdowne Sheet area (Gellatly and Derrick,

op.cit.,) the Dolerite intrudes rocks as young as the Pentecost

Sandstone, and the general structural relationships of the

Dolerite suggest that it is at least younger than the Bastion

Group.^In the West Kimberleys the Dolerite is unconformably

overlain by the Mount House Group (Plumb, in prep.)

In the Cambridge Gulf Sheet area the Dolerite occurs

in sills at various stratigraphic levels.^In the Lissadell

Sheet area (Dunnet and Plumb, opocit.,) the sill below the

Valentine Siltstone is up to 6000 feet thick.^The dolerite

• crops out poorly as low rounded boulder=strewn hills with thick
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grass cover, and has a characteristic 'flat', dark-grey pattern

on air photographs.

. The rocks range from dolerite and quartz dolerite

to coarse grained gabbro and diorite;^Edwards (1942) shows

that they are saturated with respect to quartz.^Dolerites

occurring in the thinner sills are generally finer grained

and have a sub-ophitic fabric.^They contain andesine or

labradorite and pigeonite or diopsidic augite.^Magnetite is

a ubiquitous accessory.^Minor altered olivine and hypersthene

are present in some specimens.

The thick sill below the Valentine Siltstone can

be seen in the Lissadell Sheet area (Dunnet and Plumb, op.cit.,)

to be a composite sheet.^It is coarser grained than other and

thinner sills, and consists of a coarse gabbro or quartz gabbro.

Hypersthene is common in some specimens, but makes up less

than half the total pyroxene in others.^Magnetite may make

up to 15 percent of the rocks; the feldspar is calcic andesine

or labradorite.^Biotite, quartz, epidote and olivine occur

as accessories.

The upper parts of this sill contain bodies of

granophyre showing intrusive relationships to the main gabbro

mass.^This granophyre is red in colour due to the presence of

iron-stained feldspar; it is rich'in quartz and poor in mafic

minerals.^Potash feldspar and quartz commonly form a

micropegmatitic intergrowth.

Bastion Group 

The Bastion Group contains the youngest Middle

Proterozoic rocks exposed in the Sheet area.^It conformably

overlies the Kimberley Group; the top of the Bastion.Group

is eroded and in places it is overlain unconformably by the



- 24 -

Antrim Plateau Volcanics.^Traves (op.cit.,) and Harms (op.cit.,)

mapped the rocks as Mount House Beds (Guppy et.al.,,op.cit: ),

but subsequent mapping in the Lansdowne Sheet area (Gellatly

and Derrick, op.cit.,) has shown that the Mount House Group

unconformably overlies the Bastion Group.

The Group consists mainly of green shales and

siltstones with minor sandstone and carbonate rocks, overlain

by massive quartz sandstone.^It is more than 4600 feet thick

and has been divided into three formations as follows:-

Cockburn Sandstone

Wyndham Shale

Mendena Formation

In the Mendena Formation prominent beds of blocky

quartz sandstone alternate with green and purple siltstone

and subordinate green shale, fine-grained sandstone, and

dolomite.^The Formation crops out poorly, mainly as low

sandstone strike ridges with little or no outcrop of the

siltstone between.^Near the Cockburn Range the Formation

contains two sandstone marker beds and has been measured to

be 360 feet thick.^Further east, near the Ord River, three

marker beds occur and the unit is about 500 feet thick.

The Wyndham Shale crops out very poorly in the

scarp below the overlying Cockburn Sandstone.^It contains

grey-green shale with lenticular interbeds of flaggy fine-

grained sandstone or siltstone.^Mud-cracks, flow-casts,

and wavy bedding are characteristic.^Minor thin beds of

sideritic sandstone or siderite, and nodules of siderite up to

2 feet across, are common within the shales.

The Cockburn Sandstone consists of massive quartz

sandstone and crops out boldly as plateau and mesa cappings

on the Cockburn, Tier and Bastion Ranges, and on House Roof
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and False House Roof Hills. Minor interbeds of micaceous 

sandstone, siltstone and Shale occur, and ripple-marks and 

cross-bedding are common. 

UPPER PROTEROZOIC 

Ord Group 

A small outcrop of Jarrad Sandstone Member from 

the Ranford Formation occurs in the extreme south-east corner 

of the Sheet area and comprises the only Upper Proterozoic 

rocks exposed in the Sheet area. The Member consists of 

massive red-brown ferruginous quartz greywacke and occurs 

at the base of the Formation. The Ord Group is completely 

exposed in the Dixon Range Sheet area (Dow and Gemuts, 1964). 

PROTEROZOIC 

Undifferentiated: A small outcrop of sheared and silicified 

sandstone within a fault zone crops out amongst soil cover 

about one mile north-west of Kununurra. It cannot be assigned 

to any formation, but probably belongs to the Carr Boyd Group. 

PALAEOZOIC 

A thick section of arenites, lutites and carbonates, 

ranging in age from Lower Cambrian to Permian, was deposited 

in the Bonaparte Gulf-Basin. They are highly fossiliferous 

allowing preCise dating and determination of facies variations. 

Outcrops occur throughout the eastern and north-eastern parts of 

the Sheet area, and small outliers are found within fault blocks 

amongst the Precambrian rocks in the south-west. 

Most of the exposed rocks were deposited under near-shore 

conditions, but off-shore facies are indicated in bore-holes 

further north. Many of the units originally extended much 

further south than their present limits of outcrop, although 
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locally some outcrops are very close to original shorelines.

The stratigraphy of the Bonaparte Gulf Basin was

originally defined and described by Traves (op.cit.)^Further

detailed investigations are now in progress and will be

described in future publications by Veevers, J. Roberts,

Kaulback, Jones and others.

LOWER CAMBRIAN

Antrim Plateau Volcanics: The Antrim Plateau Volcanics crop

out around the margins of the Bonaparte Gulf Basin and within

mall outliers amongst Precambrian rocks.^They are more

extensive in the Hardman, Argyle and Rosewood Basins to the

south of the Sheet area and in adjoining areas in the Northern

Territory (Dow and Gemuts, in prep.).^Edwards and Clarke

(1940) described the Volcanics of the region as a homogenous

petrographic province of tholeiitic basalts.^This is supported

by Dow and Gemuts (op.cit.).

The Volcanics consist of a series of basalt lava

flows less than 100 feet thick, many of which can be traced

for several miles.^Massive fine-grained basalt is the main

rock type, but vesicular basalt is common.^Vesicles are filled

with agate, chalcedony, calcite, and green to brown fibrous

zeolite.^Traces of copper minerals are quite common.

The Volcanics are only about 500 feet thick in this

Sheet area, but elsewhere are up to 3200 feet thick.^They are

regarded as Lower Cambrian in age (Traves, op.cit.; Dow and

Gemuts, op.cit.).

MIDDLE CAMBRIAN

Tarrara Formation: The Tarrara Formation is a sequence, at least

700 feet thick, of red micaceous silty quartz sandstone, green

or red shale, and grey or red fossiliferous dolomite.^The
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Formation overlies, apparently conformably, the Antrim Plateau

Volcanics, and is conformably overlain by the Hart Spring

Sandstone.^The lower, dominantly shaley, part of the Formation

is poorly exposed.

Hart Spring Sandstone: The Hart Spring Sandstone consists of

fine to medium-grained red micaceous silty quartz sandstone

and lies conformably between the Tarrara Formation and the

overlying Skewthorpe Formation.

Skewthorpe Formation:^The Skewthorpe Formation is predominantly

dolomite in the north and sandstone in the south.^The section

in the north is made up of a number of rhythms consisting of

a thin quartz sandstone at the base, sandy and oolitic

dolomite in the middle, and algal dolomite at the top.^The

Formation lies conformably between the Hart Spring Sandstone

and the overlying Pretlove Sandstone.

UPPER CAMBRIAN

Pretlove Sandstone:^The Pretlove Sandstone consists of

white, pink, or red quartz sandstone, and conformably lies

between the Skewthorpe Formation and the Clark Sandstone.

It shows marked variations in thickness which are attributed

to differential movements during deposition.

Clark Sandstone:^The Clark Sandstone consists of dark green

to red glauconitic sandstone and red quartz sandstone, and

contains abundant trilobites, brachiopods, and gastropods.^It

conformably overlies the Pretlove Sandstone.

CAMBRIAN

Undifferentiated: Near the Onslow Hills and the Tier Range

scattered small outcrops of dolomite and sandstone occur

among widespread sand cover.^They underlie the Cockatoo
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Sandstone and cannot be assigned to any particular formation. 

LOW~R ORDOVICIAN 

Pander Greensand~ The Pander Greensand consists of red, 

green 1 and white glauconitic sandstone and red quartz sandstone, 

and contains a rich fauna of conodonts, trilobites, and 

brachiopods. It is known only from the southern Pretlove 

Hills and from Gap POint, and its top is eroded. It overlies 1 

probably conformably, the Clark Sandstone. 

UPPER DEVONIAN 

Cockatoo Sandstone: 

The Cockatoo Sandstone is a sequence of white to 

buff cross-bedded quartz sandstone, at least 5,000 feet thick, 

which unconformably overlies the Cambrian and Ordovician 

succession. In the south-east the sandstone is locally 

replaced by conglomerate 9 and north-west of Tarrara Bar the 

formation contains beds of limestone, dolomite and marl~ 

Pelecypods, brachiopods, and plants are common in parts 

of the Sandstone and the Ragged Range Conglomerate of the 

Lissadell Sheet area (Dunnet and Plumb, op.cit.) is a 

stratigraphic equivalent, at least in part, of the formation. 

UPPER DEVONIAN TO LOWER CARBONIFEROUS 

Undifferentiated: Bore-holes in the north-east of the Sheet 

area have encountered a succession of shale, siltstone, and 

sandstone at least 8000 feet thick, underlying the Tanmurra 

Formation. The abundant fauna indicates an age ranging 

from a point in the Lower Carboniferous above the Septimus 

Limestone down to an uncertain point in the Upper Devonian. 

The beds represent an off-shore facies equivalent of the 

succession exposed further south and cannot be correlated with 

a~r particular formation from the area of outcrop. 
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LOWER CARBONIFEROUS 

Burt Range Formation:^The Burt Range Formation overlies,

apparently conformably, the Cockatoo Sandstone, and consists

of 2000 feet of limestone with minor shale and sandstone.

Fossils are abundant and consist mainly of algae, brachiopods,

conodonts, crinoids and ostracods.^The limestone in the

Ninbing area, previously mapped as Burt Range Formation, and

shown on the accompanying map as such, is now known to be

older than the type Burt Range Formation and may be renamed in

future publications.

Enga Sandstone:^In the Burt Range, the Burt Range Formation

is conformably overlain by the Enga Sandstone, comprising

450 feet of calcareous sandstone with brachiopods, pelecypods,

and worm tubes.

Septimus Limestone:^The Septimus Limestone conformably

overlies the Enga Sandstone in the Burt Range and at Mount

Septimus.Brachiopods, crinoids, conodonts, gastropods, and

ostracods are common.

Tanmurra Formation: In the bore-holes in the north-east of

the Sheet area, a sequence of limestone and sandstone 1000

feet thick was encountered, underlying the Point Spring

Sandstone and overlying the undifferentiated Lower Carboniferous

to Upper Devonian shales.^The rocks do not crop out on the

surface and have been named the Tanmurra Formation from the

subsurface only.

Point Spring Sandstone:^Quartz sandstone and conglomerate

overlying a thin sequence of limestone and shale crop out in

the Weaber Range and to the north-west.^The base of the

sequence is not exposed, and the top is covered by Cainozoic

sand.^The lower part of the Point Spring Sandstone contains
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brachiopods, pelecypods, ostracods, worl-tubes, and plants.

It is younger than the Septimus Limestone.

Undifferentiated: The Septimus Limestone is conformably

overlain by calcareous sandstone with brachiopods, and by

conglomerates.^In the Waggon Creek area fossiliferous

quartz sandstone with minor silicified limestone unconformably

overlies the Cockatoo Sandstone.^The top of these sandstones

is eroded.

PERMIAN (?)

Keep Inlet Beds:^Near the north-eastern edge of the Sheet

area, along the line of highest tides, are poor outcrops of

calcareous sandstone, and isolated boulders of a wide

variety of plutonic and metamorphic rocks.^A boulder of

fossiliferous Cambrian limestone has also been found.^The

wide range of lithoiogies present amongst the boulders is

suggestive of a glacial origin, but no confirmatory evidence

has been found.^A single brachiopod in the calcareous

sandstone indicates a possible Permian age.

Undifferentiated Palaeozoic:^Outliers of conglomerate and

friable quartz sandstone crop out in the Carr Boyd Range in

the south-east corner of the Sheet area, and appear to overlie

the Cockatoo Sandstone.^No fossils have been found, but

Matheson & Teichert (1946) considered these rocks to be of

Permian(?) age and equated them on lithological grounds, with

rocks now known to be part of the Precambrian Ord Group.

They consist, in part, of reworked Moonlight Valley Tillite,

from the Ord Group, but most pebbles are silicified sandstone

derived from the Carr Boyd Group.^The thickness is less

than 500 feet.
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CAINOZOIC

Laterite:^Thin remnants of ferruginous laterite and lateritic

soil are found on the Kimberley Plateau in the western part of

the Sheet area^The laterite has formed on the basal rocks

of the Mendena Formation, but a full profile is absent due

to the resistance of the immediately underlying Pentecost

Sandstone to lateritization.^The laterite is probably a

remnant of the Tertiary laterite surface which previously

covered most of North Australia.

Black Soil:^Extensive areas of black soil occur on the

river flats of the Ord River, east of Wyndham, and are

being cultivated near Kununurra as part of the Ord Scheme.

Dorothy Carroll (1947) has shown them to be alluvial deposits,

formed when the Ord River followed an earlier north-easterly

course from the Carr Boyd Ranges.^They are partly covered

by later superficial sand and alluvial deposits.

Superficial Soils:^Superficial sand, residual soils,

eluvium and travertine occur throughout the Sheet area. Sand

occurs on the tops of sandstone plateaux and as valley deposits

adjacent to sandstone ranges, often associated with scree and

gravels.^A widespread blanket of sand also covers much of

the Cambridge Gulf Lowlands.^Many scarps shown on the map

as outcrop, such as the Elgee Siltstone and Wyndham Shale are,

in fact, covered by thin scree deposits. •

Alluvium:^Deposits of Quaternary and Recent sediments have

been and are still being deposited along all the major streams

of the Sheet area.^The Dunham and Ord Rivers have very

extensive flood plains with alluvial deposits in places more

than 50 feet thick; these deposits show marked vertical

variation in sediment type.^The streams are now being entrenched

inio their own alluvial deposits.
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Coastal Alluvium:^Deposits of coastal silt and evaporites

are being deposited on the low-lying tidal flats bordering

the estuaries of the Pentecost and Ord Rivers and the minor

coastal streams in the north of the Sheet area.^The lower

areas are subject to tidal and seasonal inundation and these

grade inland into emerged salt flats subject only to seasonal

flooding.^These emerged coastal flats are now being

encroached on by deposits of Recent river alluvium.

STRUCTURE

The Sheet area includes three major Precambrian

tectonic divisions (after Traves, 1955).^The Halls Creek

Mobile Zone is a fault-bounded belt of relatively highly

deformed rocks, flanked by relatively stable areas, the Kimberley

Block in the west and the Sturt Block in the east.

Superimposed on these structural belts is a Palaeozoic

feature, the Bonaparte Gulf Basin.^The present outcrop of

the Basin now lies roughly within the Mobile Zone but the

original depositional limits of the sediments in the Basin are

not known.

The structure of the Sheet area is shown in Figure 2.

Halls Creek Mobile Zone:

This Zone contains highly faulted and unmetamorphosed

Middle Proterozoic rocks with .small inliers of intensely deformed

metamorphic rocks of the Halls Creek Group in the south-eastern

corner.^Its boundaries are two major faults, the Halls Creek

Fault in the east and the Greenvale-Dunham Fault in the west.

The Zone is cut by other major faults of similar magnitude to the

bounding faults.^These can be shown in the Lissadell Sheet area

(Dunnet and Plumb, op.cit.) to diverge from the bounding faults.
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Folding: TheArchaean Halls Creek Group rocks dip steeply and

have a subvert ical slaty cleavage which trends between 230 0 and

250 0 .^The rocks are generally metamorphosed to greenschist

grade.^Folding is related to the competency of rocks and small

scale folds are common in slates and phyllites.^Transposition

of bedding is common in thinly bedded quartz-greywackes.^The

folds plunge both to the north-east and south-west at angles

ranging up to vertical, and it is probable that more than one

phase of folding has occurred.

The Middle Proterozoic rocks are folded into broad

open folds with north-east trending axes and dips up to 40 ° .

Folds plunge both to the north-east and south-west at angles

up to about 30 ° .^Many of the folds, such as those in the Carr

Boyd and Pincombe Ranges, can be directly related to faulting.

Others, such as those in the Deception Range - Valentine Creek

area, are older than the major fault movements, but may still

be related to earlier less obvious fault movements.^Locally

bedding dips range up to vertical adjacent to faults.

Faulting: The structure of the Halls Creek Mobile Zone is

dominated by faulting.^It is bounded by faults with large

displacements and is broken by a series of anastamosing faults,

many of which have movements comparable with the bounding faults.

The major faults are the Halls Creek, Cockatoo, Carr Boyd, Ivanhoe,

and Greenvale-Dunham faults.^(See Fig.2).^They strike between

180 0 and 210 ° .

The faults have long complex histories of periodic

movement, and the intensity of movement and associated shearing

tend to decrease with the age of the rocks affected.^Due to

limited exposures in this Sheet area, much of the data on these

faults is derived from the Lissadell Sheet area (INnnet & Plumb,

op.oit.)^The Halls Creek Fault forms the eastern margin of

■No
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the Halls Creek Mobile Zone and just crosses the south-east

corner of the Sheet area.^In the Lissadell Sheet area it

dips steeply either to the east or to the west, and movements

are often distributed over several faults in a shear zone up

to four miles wide.^Large vertical displacements of greater

than 9000 feet are invariably east block down, while in the

Dixon Range Sheet area (Dow and Gemuts, 1964), a horizontal

displacement of 16 miles, west block south, is postulated.

The Cockatoo Fault is a splay-fault of the Halls Creek

Fault and a marked zone of shearing occurs between them.^Both

Precambrian and post-Carboniferous movements can be recognized

with a vertical displacement of west block down.^Early

Palaeozoic movement are likely also.

The Carr Boyd Fault is a north-trending fault zone up

to half a mile wide, which cannot be definitely traced north

of the Carr Boyd Ranges due to Palaeozoic cover.^In the

Lissadell Sheet area it diverges from the Halls Creek Fault,

and the fault wedge between them has been tilted towards the

south.^In the Cambridge Gulf Sheet area, this movement has

been accommodated by the northern end of the wedge being upthrown

several thousand feet on the easterly splay of the Carr Boyd

Fault.^North of the splay the Carr Boyd Fault shows displacement

of east block down.

The Ivanhoe Fault is the most striking structure in

the Sheet area, and is defined by a prominent scarp to the west

of the Dunham and Ord Rivers.^In the Lissadell Sheet area,

the Ivanhoe Fault diverges from the Dunham and Greenvale Faults

and the dip of the fault varies between 80 °E and 80°W.
The movement pattern of the fault is complex.^The

fault controlled sedimentation of the Speews1' Carr Boyd, and

Kimberley Groups, aid vertical displacements of the order of
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several thousand feet, both east block down and west block down,

are postulated.^Post-Devonian vertical displacement of about

3000 feet, east block down, is indicated near Buttons Gap,

but adjacent to the Deception Range little or no post-Devonian

vertical displacement is shown, although the rocks are sheared,

Similar anomalies occur in the Lissadell Sheet area, where

marked horizontal displacement, west block south, can be shown.

Positive identification of the Dunham and Greenvale

Faults is difficult in the Cambridge Gulf Sheet area due to soil

cover in the south; the structure mapped as the Greenvale-Dunham

Fault is simply the most likely possibility.^It is considered

to be a continuation of the Dunham Fault which converges with

the Greenvale Fault at Optic Hill, an isolated outcrop of highly

faulted Cockatoo Sandstone.

Using this correlation of faults, it is postulated

that the large anticline and syncline in the Valentine Creek -

Deception Range area is equivalent to similar structures west

of the Dunham Fault in the Saw Ranges - Dunham River area of

the Lissadell Sheet area.^This hypothesis requires a horizontal

displacement of 15 to 20 miles, west block south, on the Greenvale-

Dunham Fault.^Post-Devonian vertical displacement of east block

down, increasing southwards, is indicated in the Dillon Springs

area.^The northern extension of the Fault cannot be traced

because of soil cover.

Two prominent faults at the western end of the Deception

Range show a similar pattern to the major faults.^The eastern

one displaces the Deception Range syncline 2000 feet horizontally,

west block south.^The western fault shows post-Devonian vertical

displacement of west block down, increasing southwards.^The fault

wedge between this fault and the Greenvale-Dunham Fault therefore

has been tiled to^south.
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Throughout the Mobile Zone minor faults trend north-

north-east, a most striking example being the closely spaced

strike faults of indefinite displacement in the Pincombe Range.

North of Valentine Creek, minor north-east trending faults

show a consistent horizontal displacement of east block north.

Minor north-westerly striking faults show consistent vertical

displacements of north block down.

Kimberley Block:

The Kimberley Block contains very mildly deformed

outcrops of Kimberley and Basion Group strata.^Dips rarely

exceed 100 except near faults.

Folding: The strata of the Kimberley Block are broadly

warped into gently dipping fold structures along two major

trends.^Dips rarely exceed 10 ° except near faults.^One

set of axes trends north-east while the other trends north-west.

Fold closures occur where the two trends intersect.^Evidence

from the Bonaparte Gulf Basin suggests that the north-westerly

set is the later.

Faulting: Two sets of faults occur.^The first set strikes

about 015 ° and is confined mainly to the eastern part of the
Block.^Relatively large faults of this set near Mount Rob and

south of the Cockburn Range can be shown in the Lissadell Sheet

area to be splays of the Greenvale Fault and have horizontal

displacements of about 20,000 feet, east block north.^The

fault at Mount Rob shows post-Devonian vertical displacement of

east block down to preserve the Mount Rob Palaeozoic inlier.

The north-west trending set is most prominent in the

north and vertical displacements, up to 3000 feet but generally

much less, are invariably north block down. Evidence from the

Bonaparte Gulf Basin suggests this set is the later.
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Sturt Block:

In the Cambridge Gulf Sheet area, the Sturt Block is

represented only by a small outcrop of gently dipping Upper

Proterozoic Ord Group rocks in the south-east corner of the

Sheet area.

Bonaparte Gulf Basin:

The structure of the Bonaparte Gulf Basin is simple

except near the margins. Degree of folding and faulting are

closely related and thus cannot be effectively separated.

The structure is essentially that of a sedimentary

sequence dipping at low angles, generally of the order of 50 9

to the north-east.^Towards the margins, such as in the Onslow

and Pretiove Hills, Weaber Range, and Burt Range, belts of faulting

develop.^The most common fault direction is north-west, but

north-north-east trending faults, apparently related to the

major Precambrian structures, occur locally in the east.

Displacements on the faults are generally small and the north-west

trending faults show a consistent vertical displacement of north

block down.

Folding generally consists of simple tilting of fault

blocks although mall anticlines and synclines sometimes occur

along faults. Dips are generally of the order of 20 0-300 , but

may be much greater locally.

The dominant north-west trend of the Palaeozoic

structures is thought to indicate that they post-date the major

north-north-east trending structures in the Precambrian.

The Precambrian structure of the Sheet area is primarily

the result of coMpressive stress from the north-west producing

an anastamosing system of large north-north-east trending left-

lateral transcurrent faults and associated north-east trending
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folds.^Horizontal displacements of up to 20 miles are postulated,

and many faults show vertical components of movement up to

several thousand feet.^Many of the major faults have long

histories of intermittent movement ranging into the Palaeozoic.

Superimposed on these structures is a later set of

relatively minor north-west trending faults with mainly

vertical displacements and broad north-west trending folds.

The origin of these latter structures, which appear to be of

Palaeozoic age, is unknown.

Economic Geology

Metalliferous Deusits

The only mineral deposit known from the Sheet area

is the Bandicoot Range Iron Ore deposit.^Many formations

in the area are likely prospecting targets for deposits of

various base metals, although their generally limited extent

reduces their attractiveness.

Iron:^The Bandicoot Range Deposit lie two miles west of

the Ord River Diversion Dam and one mile east of the Ivanhoe

Fault, adjacent to the Kununurra - '38 Mile' road.^The

deposits occur within the Bandicoot Range Beds.

Five widely spaced beds, up to twenty feet thick, of

hematitic sandstone with minor sandy hematite and botryoidal

hematite, crop out along the crest of the Range, which has up

to 750 feet relief.^They dip 20 ° south and can be traced for
up to two miles along strike.

The deposits have not been tested or assayed.

Visual examination indicates that the material probably contains

leas than 45 percent Fe 20 3 .^Silica is the main impurity.

Thu attitude of the beds would make mining difficult and the
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deposits cannot be considered as economic propositions at the

present time.

Copper:^No occurrences are known from the Sheet area, but

in adjoining areas traces of copper minerals are known from

the lgee Siltstone 9 Mendena Formation, Carson Volcanics 9

Whitewater Volcanios and Hart Dolerite.^Traces are also

very common in the Antrim Plateau Volcanics.^Copper ore-

bodies have been found in the Halls Creek Group near Halls Creek.

Lead:^No occurrences are noted from the Sheet area, but in

adjoining areas small deposits occur in the Halls Creek Group,

Lamboo Complex and Hart Dolerite.

Building Materials:

Sand and Gravel: Abundant, readily accessible deposits of

sand and gravel are available from the bed of the Ord River.

Some of them are being worked at present.

Road Metal:^The Hart Dolerite is ideally suited for road

metal and is readily accessible by road.^Considerable

overburden may have to be removed in places to obtain fresh

material.^Other suitable rocks are the Antrim Plateau

Volcanics, Whitewater Volcanics, Castlereagh Hill Porphyry,

and dolerite bodies within the Whitewater Volcanics.

ALEE2E2Lt_t_ITA. Pill: Material suitable for road foundations

etc. is always readily available.^The most common sources

are clayey soils and eluvial gravels at the base of sandstone

ranges.^Suitable aggregate for major works such as the Ord

Dam could be found in the Whitewater Volcanics and Castlereagh

Hill Porphyry.
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Petroleum:

The Bonaparte Gulf Basin has been considered for

some time to be one of the more promising oil prospects in

Australia.^Companies are carrying out extensive exploration

in the area at present, but the evaluation of this work is

still in progress and the ultimate prospects of the area

cannot be assessed yet.^Two bores have been sunk to about

10,000 feet and one of these (Bonaparte No.2) yielded a

substantial but non-economic flow of gas.

Water:

Apart from the Ord River, most of the surface

water is restricted to springs and waterholes in the more

rugged and inaccessible parts of the Sheet area.^With few

exceptions they are situated unfavourably for stock utilization.

All, or nearly all, of the annual rainfall up to 30 inches falls

during the Summer monsoon.^Run-off is rapid and evaporation

high, so that few of the streams are permanent.

The Ord River has been dammed at Kununurra and is

providing a water supply for irrigation.^Most of the pastoral

industry is concentrated in the low-lying parts of the Sheet

area where surface water is scarce, so that stock depend almost

entirely on groundwater.

The hydrology of the area is described by Passmore

(1964).

Most of the bores and wells in the area are in

alluvium of the Cambridge Gulf Lowlands.^Water is generally

obtained at shallow depths and supplies are small.^Near the

coast salinity increases at depth due to invasion by sea water.

Inland the quality of the water is good.
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Passmore (op.cit.) records that the crystalline rocks

are poor aquifers except locally where joints are present.^He

recommends deep testing of Proterozoic sandstones, which have

not given favourable results to date in shallow bores.^The

Antrim Plateau Volcanics have provided good aquifers in

adjoining Sheei, areas, and a number of springs and bores

provide good water from the highly porous Palaeozoic sandstones

of the Bonaparte Gulf Basin.
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TABLE 1 

STRATIGRAPHIC TABLE - CA¥ffiRIDGE GULF SHEET AREA 

LITHOLOGY 

Coastal silt and 
evaporite deposits 

Alluvium 

Sand, soil cover, 
alluvium, travertine 

Black soil 

! , 

I 
t 
1 , 

f 

TOPOGRAPHY ! 

Low-lying tidal flats 

River flats 

Plateaux surfaces and 
low-lying areas adjacent'l 
to ranges 

River flats 

DISTRIBUTION 

Tidal estuaries of Pentecost 
and Ord Rivers .,JilJJd .minor 
coastal streams 

Universal 

Throughout Sheet area 

Ord River flats 

PALAEONTOLOGY REIVlARKS 

Subject to tidal and seasonal 
inundation. Grades inland, 
into emerged salt flats 

Streams entrenched into their 
lown alluvium 

Includes widespread sand in 
Cambridge Gulf Lowlands. 
Generallv older than Qa 

,Represent ancient alluvial 
Ideposits. Covered by later 
iCzs and Qa deposits 

~ II! Czl I - I' Lateritic soil, laterite 'b' Plateau capping I Kimberley Plateau Erosional remnants of Tertiary 

I
' I laterite surface. Forms on 

======*=~==:::-::========:::jI========t:I============t· NCO N FOR MIT Y'=:::f==::'::-'::'~' ~._::-:. _______ ~.:::-:' .. ::: .. ::-:::-:: ... :::.-:t:::===:::. ===;:::::=:=::::j::.b=a::.:s:::a:::l:::. _:-::r~o~ck~s:::o=_~=}::le=n=d=e=n:-:~= __ :=:F=or=_m=a~t~i=o=n=~ : s ~ ~! Pz ~ 500 + I Pebble and boulder , Flat, rounded, boulder Within Carr Boyd Ranges Age unknown. Unconformably 

o 

H 

o 

o 

------
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I-' ~ H ; i Quartz sandstone 
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? Keep Inlet Beds 
PERMIAN 

Pk 
II Calcareous sandstone, II, Low coastal outcrops 

boulder conglomerate . 
Clean Skin Creek in north
east corner of Sheet area 

Rare brachiopod Boulders of plutonic and 
metamorphic rocks and 
fossiliferous Cambrian 
limestone - ?glacials 

r-liiiiiiiiii:;::;:=*=======~=======*==========-~ .. ~._:o-:-.. ~ UN C 0 lIT FOR MIT Y=*=========-~.-:--~ ... ~ .... ~ ... ~.===~-:t==~ .. -= .. ~-~-,~-~-.. -=-~ .. -=. __ ~ .. =_~ .. ~. ~ .. -r--= .. ~-~.-= .. ~ .. -:-.=. ~_== .. -= .. "":"."":" .... ~_.=_=.:-.. = .. _:-.~_:-.. ~.= 
Undifferentiated 

Cl 

j
' Point Spring 

Sandstone 
Clp 

i Tanmurra 
I Formation 
I CIt 

I Enga Sandstone 
Cle 

~ 

1000 

X 
1000 

x 
650 

x 
450 

I Quartz sandstone and 
1 minor silicified 

1 
limestone, calcareous 

j 
sandstone and con
glomerate 

I 
Quartz sandstone, 
minor conglomerate 

Limestone, sandstone 

Calcareous quartz 
sandstone 

Cliffs, mesas 

! Scarps and slopes 

! 
Subsurface only 

I Cliffs, cuestas 
I 

Waggon Creek; lviount 
Septimus; Burt Range 

.loI\'" ~~', 

Weaber Range, Surprise 
Creek 

North-east of Sheet area 

Burt Range 

Brachiopods 

Brachiopods, 
pelecypods, 
ostracods, 
worm-tubes olants 

Brachiopods, 
ostracods, 
foraminifers 

Unconformably overlies Cockatoo 
Sandstone at Waggon Creek. 
Conformably overlies Septimus 
Limestone at Nount Septi:nus 

No base or top exposed 

Known only from bore-cores 

overlies Enga 

Brachiopods, Conformably overlies Burt Range 
! pelecypods, worm- Formation. Cverlain by 

l 
j ________________ ~--------------~----------------------~~----------------~----~----------------------__________ +-~tu~b~e~s ______________ ~~S~e~p·t~i~m~u~s-L~im~e~s~t~o~n~e~ _______________ ~ 

Burt Range 
Formation 

Clb 

x 
2000 Limestone. Minor 

shale and sandstone 
Low s~rike ridges, 
slopes 

Burt Range; west of Mount Algae, brachiopods, 
Septimus; north-east bryozoans, conodonts) 
Pincombe Range; Buttons crinoids, gastropods, 

Overlies Cockatoo Sandstcne. 
Overlain by Enga Sandstone 

Gao; Ninbing area ostracods 
-------+-------------+----------~--------------------+-------------------~--~~-=====~~~--------~~~~~--------+----------------------------

!Upper 
!Devonian 

. Lower 
I Carbon-
~ .! _ ..... 

D-C 
x 

8000 Dark shale, siltstone, 
sandstone 

Subsurface only. 
not crop out 

Does I North-eastern part of Sheet 
area 

I 

Brachiopods, Known only from bore-cores. 
pelecypods, ostracods,Facies equivalent of Upper 
formaninferous, Devonian-Lower Carboniferous 
conoqon.ts. s.ucces,sion further south 
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LITHOLOGY TOPOGRAPHY 

I 
Quartz sandstone. Minor~ Scarps and cuestas; fault 

I 

conglomerate, limestone, ridges 
and siltstone I 

DISTRIBUTION 

Margins of Bonaparte Basin; 
near Dillon Spring; Gap 
Point; Mount Rob 

I 

I 
" 

~ 
.1 , 

PALAEONTOLOGY 

Pelecypods, brachiopods, 
plants, oetracods 

REMARKS 

I----------~--------------~------~--+-------------------------
UNCONFORMITY 'I 

I 

Unconformably overlies 
Cambrian and Ordovician 
succession. Confor~ably 

overlain by Burt Range 
Formation 

LGWER 
CAMBRIAN 

Antrim 
Plateau 
Volcanics 

Gla 

About 
500 

Glauconitic sandstone, 
quartz sandstone 

Dolomite and sandstone 

Dark green to red 
glauconitic sandstone 
and red quartz 
sandstone 

White, pink, or red 
quartz sandstone 

Oolitic and 
stromatolitic dolomite, 
quartz sandstone, minor 
shale 

Fine to medi~grained 
red micaceous silty 
quartz sandstone 

Red micaceous silty 
quartz sandstone; 
green or red shale; 
grey or red fossil
iferous dolomite 

Tholeiitic basalt 
lavas, vesicular and 
amygdaloidal in part 

j Ridges 
J 

j 
I 

1 

j Low outcrops amongst 
soil cover 

Low hills; cliffs 

I Low hills; Cliffs 

1 

Cliffs, ridges 

I. Cliffs, ridges 

, , 
I Shale poorly exposed. 

Low ledges of dolomite 
and sandstone 

Pander Ridge and near~ 
localities; Gap Point 

South-east of Onslow Hills; 
west of Tier Range 

Clark Jump-up; southern 
Pretlove Hills; Onslow 
Hills; Mount Rob; Gap 
Point; south-west of 
Point Spring; south of 
Li ttle Tarrara Bar; 
south of Bald Hill 

Southern Pretlove Hills; 
Onslow Hills; near Mount 
Rob 

il Conodonts, brachiopods, 
!I trilobi tes 

:! 
~ Trilobites, brachiopods, 
I gastropods 
I 
I 
I 

Trilobites, brachiopods, 
stromatolites 

Skewthorpe Ridge;,~,;,Mount ,.,~~ . ,,,'!'rilo bi tas" _brachiopods, ' 
Connection; Onslow Hills; stromatolites 
Pretlove Hills; Little 
Tarrara Bar; Mount Rob 

Hart Spring; south of 
Clark Jump-up; Hount 
Connection; Onslow Hills; 
Pretlove Hills; Little 
Tarrara Bar; Mount Rob; 
Dillon SDrinsz 

Tarrara Bar; near Hart 
Spring; south of Clark 
Jump..up; 'MoUnt' Rob;' 
Dillon Spring; Martin's 
Bluff; west of Kununurra 

Rare brachiopods, 
,,' - 'hyolithids' '~' , 

Trilobites, brachiopods, 
stromatolites, 
Biconulites 

Overlies the Clark 
Sandstone, probably 
conformably 

Scattered poor outcrops : 
within soil cover. Cannot 
be differentiated. Underlies 
Cockatoo Sandstone 

Conformably overlies the 
Pretlove Sandstone. 
Overlain by Pander 
Greensand 

Conformably overlies 
Skewthorpe Formation. 
Conformably overlain by 
Clark Sandstone 

Conformably overlies 
Hart Spring Sandstone. 
Conformably underlies 
Pretlove Sandstone. 
Dolomite predominates in 
north; sandstone in south. 

Conformably overlies 
Tarrara Formation. 
Conformably overlain by 
Skewthorpe Formation 

Conformably overlain by 
Hart Spring Sandstone. 
Overlies, apparently 
conformably, the Antrim 
Plateau Volcanics 

i Poorly exposed. Low Wyndham township; Ord Overlies Precambrian 
I outcrops in soil covered River plains; Valentine rocks with marked angular 

I
i plains or bed of Ord Creek area; Carr Boyd unconformity. Overlain, 
River Range; Tier Range area apparently conformably, 

to 3000 feet thick in 

~ J 
by Tarrara Formation. Up 

. , Lissadell Sheet area 
------+-----+--------+----~I------------, NCO N FOR MIT Y --+-------------+------------+-====-==~=-=-----

I:t: 
PROTER--

~~ OZOIC 
Undiffer-
entiated 

B 

Sheared and silicified 
sandstone 

Low hill Near Kununurra Isolated outcrop of fault 
zone material. Formation 

i unknown 
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. I I -ERA AGE RecK UNIT AND ! THICKNESS LITHOLOGY TOPOGRAPHY DISTRIBUTION PALAEONTOLOGY RENARKS r 
I SYMBOL I IN 

FEET . 
UPPER lRanford 350 Massive red-brown ~Prominent strike ridges with Extreme south-east corner of Occurs at base of Ra~ford 
PROTEROZOIC Formation ferruginous idistinctive dark air photo Sheet area Formation. Only represent-

~ Jarrad subgreywacke and clayey. pattern ative of Ord Group in this 
Sandstone quartz sandstone. Mud I 

I 
Sheet area. Basal unit of 

~ Member pellets common. Ord Group (Moonlight Valle'? 

~ 
Boj Tillite) unconformably 

~ I overlies the older rocks in 
~ the region 

x • ! 
i I 

~ockburn 1650 + Fine to medium- lCliff-forming unit. Caps I Caps the Cockburn, Tier Top of unit eroded •. No 
'pandstone I grained quartz sand- ;prominent plateaux and and Bastion Ranges, and directly overlying 

Pot I Btc stone. Minor ,mesas House Reef and False formations preserved. , 

I purple-brown to I 
i House Reef Hills Ripple marks and cross-z 0 , 

grey micaceous fine- I ;" bedding common J 

:::> grained sandstone; H , thinly-bedded green ., 
c< 

I 0 0 micaceous shale; :I 
,., ~'"'''' -~ -..'" 

silty or clayey i 
i sandstone j , 

H N 
~ X ; , 

0 Nyndham 2300 Fissile green, grey ~Crops out poorly in scarps Surrounding Bastion, Mud cracks, load casts 
~ d Shale and black siltstone beneath Cockburn Sandstone i Cockburn and Tier Ranges and wavy bedding common. 

~ Btw and shale with lor"'th'low::"'iyin~ soil i and Hous'e"tloof' ano"r-tilse 'Oval siderite nodules up 
regular lenticular lcovered plains' 

I 
House Roof Hills, south to two feet diameter 

- z interbeds (2"-1' ) of ~ of Forrest River common ~ r:q 

laminated green and ,! 
' .. " 

E-t 0 grey fine sandstone. j 
j - ~ Minor black to grey ., 

0 sandstone. j I 
I ' ,.' .. 7· ... 

H Siderite nodules 
c< ~ x 

lLow strike ridges of sand- I M:endena 360 Blocky white medium- Along the river valleys of I Contains three consistent E-t I I Pot -'. --- .~. 
Fo:r:m!3.-:tion 

~"""""""n".. v ", ......a.~.Jned qu~ __ " .,,~~ with areas of poor the Pentecost ,For:r"e.s:t, ,'"K' sandstone beds. Ripple 
0 Btm sandstone alternating , outcrop between Durack, King and Ord I works, clay pellets and 

CI) with interbedded l Rivers, west of the Ivanhoe cross-bedding. Siltstone 
r:q 1 

flaggy green, grey ~ Fault predominates but rarely 
r:q < and purple siltstone. I .. crops out. Transitional 

H Ydnor laminated fine- between Wyndham Shale and 
grained micaceous i Pentecost Sandstone 

r:::l /Il I I 

~ sandstone and , 

dolomi tic sandstone, 
, 

r:::l flaggy white fine to 
At medium-grained -

H sandstone, and blue- ....... " 

~ 
grey, green, buff, 
and pink dolomite and 
oolitic dolomite 

Hart Dolond te - Massive gabbro, Low rounded rocky ridges Valentine Creek valley; Only intrudes Speewah Group 
Bdh dolerite, diorite, and hills eastern margins of Saw in this Sheet area. 

granophyre 
I 

and Deception Ranges Intrudes Kimberley Group 
_ ,II _ :~- ·",~j~""tr""'."';,"'"Ioi",r.J. ,..~ 

elsewhere. Precise age 
r. uncertain 
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RecK UNIT AND 
SYMBOL 

Pentecost 
Sandstone 

Ekp 

Elgee Siltstone 
Bke 

!Warton Sandstone 
I Bkw 

I 
I Carson Volcanics 
i Ekc 
f 

I 
f 

King Leopold 
Sandstone 

Bkl 

Luman Siltstone 
BpI 

I Lansdowne Arkose 
Epo 

Valentine 
Siltstone 

Epv 
-

: 
i Edl , 

1 

THICKNESS 
IN 

FEET 
:X 

3650 

tt 
610 

tt 
700 

About tt 
800 

3000 to 
4000 

tt 
280 

:Xx 
1300 

tt 
260 

LITHOLOGY 

Medium-grained, blocky to massive" 
pink to pale purple-brown quartz 
sandstone and flaggy fine-grained 
whi te quartz sandstone. Minor 
(micaceous) fine-grained sandstone, 
siltstone, and shale. Glauconitic 
sandstone 

Massive, reddish-purple to cherry
red siltstone with sca.ttered 
interbeds of fl aggy , laminated 
five purple-brown sand$tqpe. 
Minor !n'eV-EZreen shale' . 

Blocky to massive, medium to 
coarse-grained quartzsapdstone 
and feldspathic sandstone 

Massive fine to medium-gr~ned 
altered basalt and vesicular 
basalt, interbedded with blocky 
cross-bedded purple,bfoWn and 
grey feldspathic sandstone. 
Minor flaggy white micaceous 
feldspathic subgreywacke 
chloritic siltstone and green 
chert 

Blocky to massive, white to 
purple quartz sandstone and 
feldspathic sandstone. }'dnor 
grit, pebble and cobble 
conglomerate 

Interbedded green and brown 
siltstone and brown and grey shale. 
Scattered mica throughout 

Blocky to massive pale purple-brown 
to pink medium-grained feldspathic 
sandstone, arkose and clayey 
sandstone. Minor medi~grained 
white to pink quartz sandstone; 
purple, brown and grey siltstone 
or fine sandstone and micaceous 
siltstone 

Thinly bedded, green, chloritic 
siltstone, siltstone and tuffaceous 
siltstone. Minor rhyolitic 
ashstone and tuff 

Massive dolerite and uralitized 
dolerite 

- 4 -

TOPOGRAPHY 

Resistant unit. Forms 
plateaux and cuests,s"with 
structural benches due to 
soft beds 

Extremely poorly exposed in 
scarp beneath Pentecost 
Sandstone 

Resistant unit. Forms 
prominent hogback, cuestas, 
and structural benches 

Crops out in scarp and 
valley beneath Warton 
Sandstone. Scattered 
outcrop 

Resistant unit. Rugged 
dissected cuestas and 
hogs backs 

Poor outcrop in scarp and 
valley beneath King 
Leopold Sandstone 

Resistant. Well defined 
cuestas of moderate 
elevation. 
Characteristic thin
banded air-photograph 
pattern controlled by 
bedding 

Soft unit. Crops out 
poorly in valleys below 
Lansdowne Arkose 

Scattered outcrop 
amongst soil cover 

DISTRIBUTION 

Widespread throughout area 
west of Ord River. North 
of Carlton Hill Homestead 

Saw Ranges-Valentine Creek 
area; south and south- I 

west of Cockburn Range; 1,1 

west side Cambridge Gulf 
i 

PALAEONTOLOGY REMARKS 

}'dnor feldspar. 
Ripple-marks, cross
bedding, clay pellets 
common. Yellow and 
purple ferruginous 
spots characteristic. 
Three consistent 
siltstone members 

Excellent stratigraphic 
marker. Outcrcps 
scattered; generally 
covered by Pent~g,()§j! 
Sandstone talus 

Ripple-marks, slumping, 
cross-bedding and cl~ 
pellets noted. Thins 
eastwards 

I Excellent stratigraphic 
! I marker. Basalt 
i ,I generally altered, 

Deception and Saw Ranges, I i especially the 
north of Valentine Creek, I feldspar. Basalt 
south of Cockburn Range, I I absent in Saw Ranges. 
4 miles west of Cave Range i II Three basalts separated 

Valentine Creek valley; 
eastern margins of Saw 
and Deception Ranges 

Near headwaters of 
Stonewall Creek in 
the Carr Boyd Ranges 

! by sandstone in 
I Valentine Creek 
I---------------+)~=-~==~~=----------

~ 1 

I I Estimated thickness 
: 3000 feet in Saw Ranges 
I and 4000 feet in 
I Valentine Creek area 
I 
: 

I Extensively intruded 
\ by Hart Dolerite. 

Outcrop generally 
I observed py talus 
! 
I Excellent 

stratigraphic marker. 
Cross-bedding, ripple
marks common. Clay 
and shale pellets 
present. Extensively 
intruded by Hart Dolerite 

Extensively intruded by 
Hart Dolerite. Lowest 
formation of Speewah 
Group exposed in this 
Sheet area 

Dykes within Whitewater 
Volcanics. May be 
related to Hart Dolerite. 
Precise aEZe uncertain 
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, . 
ERA AGE ROOK UNIT AND THICKNESS LITHOLOGY TOPOGRAPHY DISTRIBUTION PALAEONTOLOGY REMARKS 

SYMBOL IN 
,~ FEET 

I 

Bandicoot 3400 Medium-grained quartz sandstone, Resistant unit. Forms Bandicoot Range and north- Cross-bedding, ripple-
Range Beds cl~ey sandstone and conglomerate prominent hogs backs western edge of Carr Boyd marks. Unconformably 

Bcb with minor flaggy red siltstone Ranges , overlain by Glenhill 
and shale, ferruginous sqale, and Formation; precise 
fine-grained micaceous saPdstone. stratigraphic'position 
Interbeds of massive highly unknown. Contains 
ferruginous sandstone Bandicoot Range Iron 

, Ore Deposit 

Pincombe Up to Interbedded red to green , 
II 

Prominent cuestas and Pincombe Range and northern I' 'I Upper unit of Carr Boyd I, 

P-t 
Format-ion 8500 siliceous siltstone and ~ne- hogs backs controlled Qy end of Carr Boyd Range ~ Group. Top eroded. 

z Bcp grained sandstone with miPor I outcrops of hard and soft 
~ 

I 
1 

Generally unconformably 
micaceous shale, alternates I beds I overlain by Palaeozoic 

(.) 
:=> with massive white quartz I 

l~ i rocks. Overlies I 

< sandstone i Stonewall Sandstone with 
H UNCONFORMITY Iii angular unconformity 

0 il 
II 

0 

I 
H Stonewall 4000 Blocky to massive" friable" Resistant unit. Cave Range and Carr Boyd 'I Overlain by Pincombe 

Sandstone to purple, red and-white, medium Plateau and gently Ranges 
I, , Formation with angular N r:r:: II 

Bcs 6000 to coarse-grained quartz I dipping cuesta cappings II i unconformity. 
~ , 

r:r:: 0 sandstone subordinate clarey I f 

Unconformably I overlies 
d sandstone, and feldspathic, Glenhill Formation 

r:r:: sandstone. Minor grit and ( t 
p::j red shale UNCONFORMITY ,I j 

~ 
,I I r£I 

i ,I 

Glenhill Up to Red to mauve shale and siltstone I Massive sandstone beds Western and southern I' Only 1500 feet thick north 
II .. 

;.:;0: E--t >; Formation 5000 with flaggy fine sandstone 
I 

form prominent cuestas. sides of Carr Boyd Ii 
, of Carr Boyd-Range. 

Bcg interbeds; blocky and flaggy Fine-grained sediments Ranges II Unconformably overlain by 
0 quartz sandstone with minor 

I 
crop out in valleys and Ii Stonewall Sandstone and 

0 red shale; massive to blocky scarps beneath ii Pincombe Formation. < 
r:r:: white medium-grained quartz I ,I 

I 
Unconformably overlies 

p::j sandstone i 1 Bandicoot Range~Beds in 
(.) P-t I II this Sheet area. Overlies 

i I Lissadell Formation in I " 

r:r:: I UNCONFORMITY f Lie~_~ll Sh!il!il:t W;::!ilSl 
r£I r4 i i 

I r:r:: 
Golden Gate Only Red brown and grey, laminated I Low cuesta on dip-slope One small outcrop in Unconformably overlain by 

H Siltstone 500 mUdstone and cherty mudstone; I of more prominent eastern Carr Boyd Ranges Palaeozoic rocks. Only 
r:r:: Bcd preserved thinly bedded fine-grained I Hensman Sandstone cuesta lower 500 feet preserved in 

~ < quartz sandstone with inter- I i this Sheet area. Total 
bedded grey shale and mudstone I I thickness 7000 feet in 

P-t ~ j I Lissadell Sheet area. 
(.) 

I Conformably overlies Hensman 
H I I Sandstone. In Lissadell 

I Sheet area unconformably 
~ I overlain by Lissadell 

Formation 

Hens man 800 Massive, white, fine to medium- Forms prominent cliff Eastern Carr Boyd Ranges Basal unit ot;' Carr Boyd 
Sandstone grained quartz sandstone line above softer, older Group. Excellent 

Bch rocks stratigraphic marker. 
Unconformably overlies 

" older rocks. U N C ONFORMITY 
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ROCK UNIT AND 
SYMBOL 

Whitewater 
Volcanics 

Bw 

Bow River 
fj Granite 

~ 
Bbo 

0 

0 Castlereagh 
0 Hill Porphyry 
! Bbc 
....:I 

rI.l ~ P.. 
~ ~ 5 Undifferentiated 
~l)~ Ah 

trHICKNESS 
IN 

FEET 

About 
2000 

LITHOLOGY 

Porphyritic rhyolitic volcanics and 
pyroclastics, volcanic agglomerate, 
intrusive quartz-feldspar porphyry. 

Massive pink porphyritic granite 
with phenocrysts of microcline, 
and coarse even-grained granite 

Dark grey fine-grained quartz 
feldspar porphyry, hornblende
biotite granodiorite and 
microgranodiorite 

Tightly folded subgreywacke, 

i
' slate, mica schist, greenschist, 

tuff. conglomerate 

- 6 -

TOPOGRAPHY 

Low rounded hills and 
scattered tors 

Low rounded hills and 
scattered tors 

Low rounded hills.and 
scattered tors 

Low rubbly hills with 
rectalinear drainage 

DISTRIBUTION 

Headwaters of Stonewall 
Creek in the Carr Boyd 
Ranges. South of Burt 
Range 

Headwaters of Stonewall 
Creek in the Carr Boyd 
Ranges and south of Burt 
Ran~e 

Headwaters of Stonewall 
Creek in the Carr Boyd 
Ranges 

Adjacent to, and within, the I 
Carr Boyd Ranges i 

x Thickness derived from section measured with Abney Level and tape in this Sheet area. 

xx Thickness derived from section measured with Abney Level and tape in the Lissadell Sheet area. 

All other thicknesses estimated from air photographs or maps. 

PALAEONTOLOGY R.ENARKS 

Unconformably overlain qy 
Hensman Sandstone. 
Unconformably overlies 
Halls Creek Group. 
Intruded qy the Castlereagh 
Hill Porphyry and Bow 
River Granite. Comagmatic 
with Castlereagh Hill 
PorphYry 

Biotite tends to form 
knots. Intrudes 
Whitewater Volcanics and 
Castlerea~h Hill PorphYrY 

Comagmatic with Whitewater 
Volcanics. Intrudes 
Whitewater Volcanics and 
intruded qy Bow River 
Granite : 

Intruded by rocks of the 
Lamboo Complex 
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