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THE GEOLOGY OF THE PRINCE - REGENT (SD/51-16) AND CAMDEN SOUND
(sp/51-15) 1:250,000 SHEETS, WESTERN AUSTRALIA

SUMMARY

The Prince Regent-Camden Sound 1:250,000 Sheet area is in the
North Kimberley region of Western Australia.

The area is part of the Kimberley Plateau Physiographic Province.
It is notable for the rugged and deeply dissected topography and a drowned
"ria" type coastline. A close relationship established between the
physiography and the underlying bedrock forms the foundation for the
proposed physiographic "subprovinces" - the Prince Regent Plateau and Gibb
Hills.

The greater part of the stratigraphic succession is of Precambrian
age and is assigned.. to the Carpentarian System. The Carpentarian succession
consists entirely of Kimberley Group rocks Tiblch are divided into five
formations; Pentecost Sandstone (youngest), Elgee Siltstone, Warton
Sandstone, Carson Volcanics, King Leopold Sandstone.

•A new member, the Buckland Point Member, haS been described from
the upper part of the Wanton Sandstone. A disconformity has been established
at the base of the Pentecost Sandstone in the west coastal region of the
Sheet area. The succession is intruded by Hart Dolerite of Carpentarian or
Adelaidean age.

Superficial deposits include laterites, bauxitic laterites, soils
and recent river and coastal alluvium. The laterites, remnants of which
remain as mesas and dissected tablelands, were once part of a widespread
Tertiary land-surface.

Folding is gentle and the deformation is related to two sets of
fold axes which trend about northwest and north-northeast. The resultant
interference has produced shallow basins and domes. Faulting, which is of
minor importance, and jointing, which is prominent, have similar trends to
the fold axes.

Numerous traces of copper mineralisation have been found throughout
the volcanic and intrusive rocks. However, the bauxitic laterites are -under
appraisal at the present time and bauxite appears to be the only mineral
with an economic potential within the Sheet area.

V



INTRODUCTION

The Prince Regent-Camden Sound Sheet area was mapped in 1965 as
part of a combined project by the Bureau of Mineral Resources and the
Geological Survey of Western Australia to map the geology of the Kimberley
region of north Western Australia at 1:250,000 scale. A base camp was set
up on the Drysdale River 70 miles north of Gibb River Station on the Gibb
River - Kalumburu track.

The map was produded from photo interpretation and supplemented
by ground and helicopter traverses. The information obtained was adjusted
to a base compilation prepared by the Royal Australian Survey Corps from
aerial photographs taken on a 1:48,000 scale.

Location and access 

The Sheet area combines two Sheets of the Australian 1:250,000
grid and is bounded by parallels of latitude 15 ° 00' S and 16 00' S and
meridians of longitude 124° 00' E and 126 ° 00' E. It is in the Kimberley
(Land) Division and includes the coastline and adjacent islands from
Doubtful Bay in the south to Prince Frederick Harbour in the north. The
towns of Derby and Wyndham lie, respectiVely, 110 miles south of the
southwest Corner and 135 miles east-northeast of the south-east corner,
Gibb River Station, 40 miles southeast of the southeast corner, has the
nearest airstrip which is suitable for landing D.C.3 aircraft.

Two R.A.A.F. emergency airstrips, which were established near
Augustus Waters during World War II, are now abandoned and overgrown. Dry
salt falts, on the northern side of the Glenelg River, could be utilised
as emergency landing strips for light aircraft. Limited access can be
gained along the coast by Vessels of shallow draught. There are no other
facilities for access and, *part from a narrow strip along the eastern
boundary, the construction of roads in the Sheet area would be difficult
due to the rugged terrain. The rugged terrain and the absence of suitable
deep-water port sites, are responsible for the region remaining largely
uninhabited.

Climate

The climate is classed as tropical savannah, with hot wet Summers
and warm dry winters. The •Sheet.area lies entirely within the 35" isohyet.
Over 90% of the rainfall is recorded between October and April and it is
obtained mainly from thunderstorms and tropical cyclones (Speck and others,
1960).

The annual rainfall increases-westwards towards the coast with
Kuri Bay 'recording over 60 inches per annum. Old records of the abandoned
Kunmunya Mission (also called Kwinana) show that an annual rainfall of over
80 inches is not uncommon.

The maximum daily temperature seldom falls below 85 °F or the
minimum below 55 °F; and there is an increase in the humidity during the
summer months. Frosts are probably very rare and would be restricted to the
high plateaU country in the eastern half of the Sheet arpa.

S.
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Settlement and Industry

An early attempt at settling the area was made at Camden Harbour
in the 1860's without success. After the Brockman and Crossland Expedition
in 1901, and Easton's survey of 1921, pastoral leases were taken up at Marie
Springs on. the Prince Regent River and along the Sale River. These attempts
at settling the area were also unsuccessful and. the last of the leases was
abandoned after the Second World War.

In 1915 the Port George IV Mission was established on the shore of
Augustus Waters. It was later moved a few miles inland and renamed Kunmunya
Mission (Kwinana). It was abandoned in 1952 and the aboriginal population
transferred to other missions.

The only permanent settlement, is at Kuri Bay on the mainland
south of Augustus Island where a joint Australian-Japanese concern, Pearls .

Pty. Ltd. is operating a cultured pearl industry.

Fauna and Flora

The rugged nature of most of the Sheet area has prevented the
permanent establishment of s.pastoral industry and the entire area has .
remained more or less in its natural state. The scattered mobs of wild
cattle observed on the grasslands east of Nt. Hann have strayed from the
pastoral properties further to the south. Several small mobs of cattle and
a.herd of donkeys .

 grazing northwest of the Glenelg River are probably the
remnants of the domestic herds used by the mission Station or have strayed
from the abandoned pastoral leases in this area.

The Sheet area contains abundant natural grasses and has an adequate
supply of good water to supPort a wide variety of natural fauna. Birds are
common along the rivers and fish are plentiful. Fresh water crocodiles are
fairly common in the rivers but along the coast the numbers of the larger
salt water variety have been severely depleted by hunters in recent years.

The flora is generally non-tropical in character and the'
distribution of species is closely related to the underlying geolOgy (Easton,
1922). Speck and others (1960).  made use of this feature and havedistinguished
two main groups.; a sandstone ;Vegetation and volcanic vegetation. The
Sandstone vegetation is the 41.6i'e extensive and consists of open forest .2. 1
land with a shrubby undergrowth: The volcanic rocks, on the other hand, are
covered with grassy woodlands oropen grasslands. The following table
summarises the main.speciesPreSentOn the Sheet area.
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TABLE

  

Volcanic Flora

Grey Box - Eucalyptus teotifica

Eucalyptus grandifolia

Blue grass, Dechanthium sp.

White grass - Scehima nervasum

Plume Sorghum_.- Sorghum. plumosum

Sandstone Flora

Woollybutt - Eucalyptus miniata

Messmate - Eucalyptus tetrodonta

Cypress pine - Callistris
intratropica

Grevillea app..

Melaleuca app.

Acacia spp.

Soft spinifex - Plectrachne
pungens

Annual Sorghum

    

Small patches of vine scrub are present in the higher rainfall
area towards the coast. The scrub shows-a preference for volcanic soils
and is restricted to sheltered areas at the base of high cliffs. Cabbage
palms grow on the-remnants of an old lateritic surface in the northeast
--corner of the Sheet area. White gums (Eucalyptus houseana), Cadjeput
(Melaleuca leucadendron) and Pandanus sp. are common in swamps, along river
banks and beside permanent pools. The sheltered bays and inlets along the
coast are lined with mangroves and the mud and salt flats are being en-
croached upon by samphire.

Previous Investigations 

The earliest investigations of the Sheet area were more in the
nature of exploratory expeditions. These were conducted by King in 1820 -
1821 who named many of the prominent coastal and inland features (in
Sharp, 1963) and by Grey in 1837 - 1838 (Grey, 1841).

The. first geological descriptions of the region were given by
Gibb Maitland (1902) who accompained the Brockman and Crossland expedition
of 1901. Rock specimens that were collected during, the expedition were
briefly described by Farquaharson (1901) and later by Edwards (1943).
Basedow (1918) briefly described the geology of the west coast from.Doubtful
Bay to the Port George IV Mission on Augustus Waters and a little later
Easton (1922) presented a good general description of much of the Sheet
area. However, after Eastonts.report, the geology of the area remained
neglected until the early 1950 1 s.
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In 1954, the Surveyor General's Office, W.A. organized-a North
Kimberley Survey party to be conducted in cooperation with the Division of
Land Research..and Regional Survey of the C.S.I.R.O..(Morgan, 1955). The
purpose of this survey was to make a preliminary and rapid appraisal of the
natural resources and pastoral potential of the North Kimberley Region.
This aisessment is given by Speck and others (1960)-and includes a preliminary
geological interpretation of the region made in cooperation with geologists
of the Bureau of Mineral Resources. Farms (1959) collated all known geological
information of the Kimberley and western Northern Territory and prepared a
geological...map of the region based on air-photo interpretation and ground

-traverses.

The Bureau of Mineral Resources produced photogeological maps of
nine 1:250,000 sheets in the North Kimberley region in 1965 (Perry and
Richard, 1965). Their interpretation provided the framework for the 1965
mapping:project.

PHYSIOGRAPHY

The Prince Regent-Camden.Sound-Sheet area. fails within the region
previously -calledthe North Kimberley Division by. Jutson (1950) and the
Kimberley Plateau by Traves (1955). The Sheet area is now regarded. as part
of the Kimberley Plateau Province (Plumb, in prep.).

This. Province is divided into five physiographiatnits-or "sub-
provinces!' which depend- uponthe close relationship.betieen.the physiography
and-. the underlying_geology.. Two of these "sub-provinces", the Prince Regent
Plateau: and. the. Gibb Hills, are recognized.ln the Sheet area .(Figure 1).
Several informal units which show prominent. local variations are also
described.

Prince. Regent Plateau . 	 ,
.1%

The Prince Regent Plateau is a vast, elevated region ofruged and_
deeply dissected sandstone, which occupies over half the Sheet-area see
Figure 1). The bedrock is cotposed mainly of a lithologically uniform' 
sequence called the King Leopold Sandstone. The topography lacks structural
benches and is strongly controlled by jointing. Elevations vary from between
1-
200 feet to 1800 feet in the-south-east quarter, to 250 feet to 350 feet

along the shores of George Water and Saint George Basin. Scattered mountains
which rise above this general:leVel are thought to be monadnocks; Mount Hann,
2547 feet, the highest point in the Sheet area, is an example.

The Plateau is gentli:domal in the region around Mt. Hann. ' 'jutson
(1950) observed this featureand termed it a "conoplain". He also noted
that the major rivers in thikregion radiate outwards from Mount Hann -77

towards the coast. The present investigation suggests that the domal shape
is directly related to the bedrock' structure formed by the intersection of
two major anticlines.

Some of the more p±oMinent topographical features of the Plateau
are along.the divides between the major drainage systems. Two good exam iles
are the Princess i May Ranges between- the Prince Regent and the Roe Rivers,
and the Elizabeth and Catherine Range between-the Glenelg River and the'
headwaters of the Sale and Calder Rivers.
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Figure 2. Mount Trafalgar; 1284 feet.
An erosion remnant (mesa) of Warton Sandstone
overlying benched, gently dipping Carson
Volcanics. Dip of sandstone is to south-west.

Figure 3. Storm beach, west coast, opposite Claret Islands.
Shingles and boulders shedding from low headlands
of Elgee Siltstone.

*ow



Figure 4. Drowned lowlands, St. George Basin. Cliffed,
Warton Sandstone overlying Carson Volcanics.

Figure 5. Drowned coastline, looking south towards Lizard
Island. Cuestas of Pentecost Sandstone, dip
westwards.
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Here, the relief varies between 400 feet and 800 feet. Thick soil cover
and alluviumare common along the drainages in the less dissected areas.

A- similararea of Gibb Hills lies south of the Sale River at
the end of the Harding Range.

The Gibb Hills of the coastal region stretch from George Water
to the Saint George Basin and thence north to Port Nelson and the
Coronation Islands. They are bounded on the west and northwest by the
prominent scarps of the west coastal ranges and the Macdonald Range; to
the east lies the rugged, dissected Prince Regent Plateau.

The relief is generally low and there is widespread soil cover.
Alluvial flats are present along the lower reaches of the larger streams.
Prominent isolated hills south of the Saint George Basin, which reach an
elevation of 800 feet, are monadnocks. North of the Saint George Basin two
prominent erosion remnants, Mount Trafalgar (Figure 2) and Waterloo, rise
to 1200 feet above sea level.

The general drainage pattern within the Gibb Hills is dendritic
but Some minor streams are controlled by joints and faults. North and west
of George Water the main streams are obsequent.

The upland Gibb Hills in the northeast quarter are overlain by
scattered remnants of an old, lateritic Surface. This surface is the .
southern extension of the Mitchell Plateau, described by Allen (.1966b ) and
is probably also continuous with a weakly, lateritised surface which is
formed on the higher parts of the Prince Regent Plateau.

Remnants of this old surface appear as dissected lateritic
plateaux and mesas up to 200 feet high. They are situated mainly in the
interfluve areas and range: from 1100 feet to 1500 feet above sea level.
The larger remnants of the lateritic surface lie north of the Mitchell
River and there are small, 'scattered areas between the Mitchell and Roe
Rivers. A few small remnants of this Surface are present on the coastal
Gibb Hills south of Port Nelson at an elevation of 850 feet.

The laterites, particularly those north Of the Mitchell River,
contain a high percentage of bauxite.

Coastal Features 

Easton (1922) has.commented on the rugged nature of the coastline.
He notes that the deep, landlocked harbours are cut off from the interior by
precipitous cliffs, up to 400 feet high. Jutson (1950) called it a "ria"
coastline and named the region the "Kimberley Sounds" (Figure 5).

The coast is a drowned river coastline or "ria" in a youthful
stage of development. The shape is still controlled by the original
topography; a product of non-marine agencies. Prince Frederick Harbour is
a "ria" and drowning of theold river valley has betrunked the lower reaches
of the Hunter and Roe Rivers: Another example is the Prince Regent Rivcr
which is a drowned subsequent stream. It has been flooded upstream for a
distance of 50 miles.
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A large tidal variation along the coast ranges from 28 feet in
nee Frederick Harbour to 36 feet in the Prince Regent River (Easton, 1922).

The strong tidal currents which result from this variation play an important
part in the distribution of recently eroded material.

The sandstones of the Prince Regent Plateau "sub-province" form
the greater part of the coastline. The drowning of these-deeply dissected

-rocks has produced a ragged, cliffed coastline with scattered groups of
offshore islands, Their angular shape, modified only in part by later
marine erosion, has been controlled by the prominent jointin&of the
sandstone.

The coastline ranges from small sandy.beaches-to high continuous
cliff lines. The former are confined to the outer coastline and offshore
islands- where marine erosion is strongest. Storm. beaches have also been
foUnd along the outer coastline. One deposit, located. 3 miles southwest of
Deception Bay and opposite Claret Islands, consists-of shingle and boulders
up to 2 feet in diameter, piled 20 feet above the higiLtide mark. This
occurrence is in a small bay which lies between two actively shedding
headlands (Figure 3).

The volcanic rocks of the Gibb Hills "sub-province" make up the
remainder of the coastline. Nearly all occurrences-are sheltered from
strong marine erosion. The shore relief is low and is bordered with mud
flats and backed by .low hills. Large areas of the low-lying volcanic rocks
have been flooded to form the large, inland bodies of water such as Saint
George Basin, ROthsay Waters and George Water (Figure 4). The large amount
of water contained within these flooded areas, coupled with the tidal
fluctuations and narrow exits, have led to-the evaluation of the areas as
potential tidal power sources (Lewis, 1962).

The very high tide marks may give the impression, particularly
during low tides, that a higher sea level once may have existed. However,
raised beaches - and wave-cut platforms are lacking and a study of. the shore-
line revealed no good evidence for recent fluctuations in the sea level.

STRATIGRAPHY

PROTEROZOIC 

The exposed rocks of the Prince Regent-Camden Sound Sheet are
restricted to the- Kimberley Group which is part of the Kimberley Basin
succession. The Group has been divided into five formations which have
been previously defined. (Dow, et al, (1964) and Gellatly et al (1965).
The formations are:

Pentecost Sandstone (youngest)

Elgee Siltstone

Warton Sandstone (includes Buckland Point Member,
a new name defined in text)

Carson Volcanics

King Leopold Sandstone



Figure 6. Prince Regent River gorge. Sill of Hart Dolerite
in foreground, overlain by cliffs of King Leopold
Sandstone. Columnar jointing prominent in the
sandstone immediately above dolerite sill.

Figure 7. Prince Regent Lineament; subsequent control of
Prince Regent River by jointing King Leopold
Sandstone.
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The total thickness of the sequence in the Sheet area is less than
10,000 feet; neither the top of the Pentecost Sandstone nor the base of the
King Leopold Sandstone is exposed.

The Kimberley Group has been placed, on preliminary radiometric
dating (Bofinger, pers. comm.), in the Carpentarian System of the Proterozoic.
The age relationships and the Precambrian stratigraphy of the Kimberley'Basin
Isuccession will be fully discussed by Plumb (in prep.).

The stratigraphy of the Sheet area has been sUmmarised in Table 2.

King Leopold...Sandstone.

. The King Leopold.Sandstone is widely distributed over. the central
and southern sections ofthe Sheet. area. The . formation is resistant to
erosion and has a distinctive photo-pattern which is characterise.. by 4
developed joint patternjFigure.7). It is estimated from the relief and
structure that the sandstone -is more than 2500 feet thick.

The formation-is uniform throughout and consists of quartz sandstone
with some minor interbedded granule sandstones and quartz pebble 'Conglomerates.
The sandstones are generally clean and well sorted. They contain, as
impurities, minor amounts of feldspar, detrital mica and argilIaceous
material. Well rounded tourmaline and zircon are the main accessary minerals.
The sandstone, on weathering, forms surfaces ranging from hard, grey
"quartzite" to friable iron-stained. varieties. Chlorite was identified in a
sandstone from the Morar(River 12 .miles northwest of Mount Bradshami. It was
Probably derived from the...Clay matrix which recrystallised when the sandstone
was intruded by a sillOf'Hart.Dolerite.

The granuleandstanes and pebble conglomerates forth lens-shaped
bodies that are roughlY'Stratified, They are commonly cross bedded.
Rounded . quartz pebbles'2'inches in diameter were found 5 Miles nOrthwest
of Mount York. ElliptiCalpelletSof grey-green clay and siltstOne were
observed in the sandstandalong,Bachsten . Creek, 7 miles , east of S13.64g
Pyramid. 	 'Y

Cross beddi4is -widespread and ranges from units 100 feet thick
to flaggy beds less than a foot thick. A common featdre of the fiaggy•

units is "festoon" cross bedding..(Pettijohn, 1957). Ripple_marka; both
oscillatory and directional, are locally abundant but generally not in
regions of widespread Ci.Osa bedding. Slumping-within individual Silty
units has also been observed.

A, 	 •

Small quartZ.Veins are common in the sandstone and they usually
parallel the regional . jOint - directions. Larger and more Persistent quartz
veins appear to be related to faulting. .A vein of this type. can ,be traced
over a distance of 60 mgeb from the Roe River to the southern bOUndary, of
the Sheet. Thick sine:Of Hatt Dolerite intrude the upper part of - the

- formation in the MauntL .Hann and Mount Agnes regions (Figure 6). .

The formatiOn'was deposited in a gently sinking basin,dnder
shallow water conditions The simple, stable mineral assemblageand
degree of sorting suggeats a distant source area. The provenanóe'is
unknown although the lithOlogy suggests a granitic source,
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Palaeocurrent directions, obtained from cross bedding, are plotted
c . an azimuth distribution diagram.(Figure 8) 9 and show that a general

. cl_rtent direction from a north-northwesterly direction prevailed during
deposition.

The formation is conformably overlain by the Carson Volcanics,

Carson-Vblcanics 

•The Carson Volcanics crop out in three separate localities; in
a syncline" between the Roe River arid the northern boundary of the Sheet area,
a syncline south of the Sale River, and a continuous, westerly dipping. belt
stretching from Port Nelson to George Water0 A measured section, 6 miles
north of Mount Bradshaw, totalled 580 feet (see Appendix 1). The upper
section of the formation is missing in this area. A complete section at Mt.
Trafalgar, was estimated, from alelicopter traverse and measured dips, to
be about 2100 feet.

The formation has mixed components of limited lateral extent. It
consists of altered,. fine-grained and amygdaloidal basalts of the thOleiitic
type (Edwards, 1943) with quartz and feldspathic sandstone interbeds.
Chloritic-and micaceous siltstone, and chloritic and-welded tuff Are also
present. Coarse,zrained quartz dolerite interbedded with the basalts is
possibly Hart Dolerite.

Amygdales_in the basalts contain quartz, chalcedony, agate, albite;
chlorite, epidOter, calcite and rare specks of sulphide. Most of the lavas

. have undergonsome form of deuteric alteration, mainly silicification or
chloritisation. A widespread-distribution of epidote in veins.and. small
dykes is associated with this alteration

Pillow lavas were found in the upper part of the formation near
the abandoned Kunmunya (KWinana) Mission (Figure 9)0 They indicate that at
least some of the lavas were laid-down in an aqueous environment.

The sandstone beds are confined to the lower half of the formation.
In a measured section 6 - miles north of Mount-Bradshaw two sandstone beds, 65
feet and 80 feet thick lie 190 feet and 300 feet above the base of the
formation (see Appendix 1). Cross-beds are common and load casts were found
in a micaceous. siltstone associated with the upper bed. These sandstone
beds were useful for delineating the structUre.

. The thick sandstone beds are missing in the Western part of the
Sheet area but some thin chloritic and feldspathic siltstones were found 5
miles north of George Water and.6 miles east of Mount Trafalgar on the shore
of St. George,Basin. . Chloritic tuffs are present in the top 200 feet of the
volcanics at Kuri Bay. • A -pale brown, faintly banded.rock from Mount Trevor,
has been identified as a welded tuff. The graded bedding observed in some
of the tuffs is probably formed by the volcanic ash settling through water.

The tuffaceous material appears to be confined, An the Sheet area,
to the upper part. of the volcanic sequence. One such area lies between
George Water and Brecknock Harbour. The lavas, on the other hand, are
evenly distributed.throughout_the sequence. At Mount Trafalgar _the top of
the formation is an amygdaloidal basalt 100. feet. thick,. The widespread



Figure 9. Pillow Lavas, Carson Volcanics. Kunmunya Mission
(Kwinana).

Figure 10. Large ripple marks in Buckland Point Member of the
Warton Sandstone. Measurement, 15" wavelength, 6"
amplitude. 2 miles south of Deception Bay.



Figure 11. Slump structure in fine-grained sandstone interbed.
Buckland Point Member 1 mile north Wilson Point.

Photo R. Halligan.

Figure 12. Beach Breccia, base of Elgee Siltstone, 1 mile
east of Claret Islands on mainland.
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nature of the lavas suggests that they have been produced from fissure
eruptions. Towards the closing stages, these were replaced or supplemented
by a number of explosive vents.

The formation is conformably overlain by Warton Sandstone.

Warton Sandstone 

Warton Sandstone is restricted. to the western half of the Sheet
area and forms a strongly dissected area stretching from Cape Brewster on
Brunswick Bay to the northwest shores of Doubtful Bay. Offshore islands in
this region are also of Warton Sandstone. Harms (1959) previously referred
to this formation as the Harding Sandstone.

The Warton Sandstone forms an abrupt scarp which rises 200 to 300
feet above the underlying Carson Volcanics. The formation has a light-grey
photo-pattern and is well jointed. The total thickness, excluding the
Buckland Point Member, (described below) is estimated from air photos and
measured dips to be about low feet.

The formation is made up of purphsh quartz sandstone which
contains varying amounts of feldspar and clay material. It is flaggy and
micaceous at the base and contains thin interbeds of similar material
higher in the sequence. The formation is commonly cross-bedded and contains
greenish, ovoid, mud-pellets. The Warton Sandstone differs slightly from
the King Leopold Sandstone in :that the sorting is generally poorer and the
percentage of impurities is greater.

Palaeocurrent direCtions obtained from the cross bedding show a
regional flow from the north-northeast.

The formation represents a return to the stable, shallow-water
conditions of sedimentation which existed before the widespread volcanic
activity -. The higher clay and mica content at the base of the Warton
Sandstone was probably derived from volcanic material. The normal elastic
detritus has been derived frOM'a distant source area similar to that of the
King Leopold Sandstone.

The Buckland Point Member is the name given to the upper half of
the Warton Sandstone in the Sheet area. The name is derived from Buckland
Point (lat. 15 ° 38 1 , long. 124° 25') and the type area lies on the southern
shore of Deception Bay. No type section was measured.

The Member has been estimated, from air photos and measured dips,
to be about 1800 feet thick. It forms a series of cuestas, 300 to 400 feet
high, and consists of alternate bands of resistant white quartz sandstone
and softer red-brown ferruginous sandstone and siltstone. It is distinguished
on air photographs by a strong banded pattern. The base of the member is
marked by a thick-bedded, red-brown ferruginous sandstone..

The sorting in the quartz sandstone is good and the feldspar and
clay material decreases upwards in the sequence. Zircon and tourmaline are
common accessory minerals.
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Cross beddingand_ripple. marks are common-.and-mInor . slumping-has
noted. Ripplemarks with a 15" wavelangth_anda.6-ampIitude:(Figure 10)

were measured in a Medium,grained„flaggy..sandstone l 2 miles southwest of
Deception Bay. The origin_of.these_large ripple. marks. is notclear but
similar.ripple.forMs. have.beemobserved on present_daTsandbanksin.the, Prince
Regent River, Palaeogeographia conditions are similar to those which-prevailed.
during:the - deposition of the lower .sandstones.• However the appearance arthe
highly. ferruginous bedssuggest,that a second source may have contributed: to.
the sedimentation. : The quartz sandstones become progressively cleaner towards
the top of the sequence. •

The member. is conformably overlain by the. Elgee Siltstone,

Elgee Siltstone 

The Elgee Siltstone crops out west and southwest of Deception Bay
and is well'exposed in headlands 2 miles northeast of Prior Point; inland
exposures are poor. The formation is distinguished on air photographs by a
thinly banded pattern. A generalised section, measured 1* miles 'northeastof
Prior Point, totalled 130 feet (see Appendix 1),

The formation consists mainly of interbedded purple-brown.to cherry-
red, fine-grained sandstone and siltstone. The basal 20 feet contains several
beds of coarse, angular breccia, interpreted by Harms (1959) as a beach
breccia (Figure 12)0 The breccia is made up of angular_pieces of white, fine-
grained sandstone, similar to that belonging to the underlying. Buckland Point
Member, and is cemented together by a ferruginous, purple, silty matrix.

There are some thick beds of qimrtzose shale higher in- the sequence.
The shale units contain thin, blue-green. silty layers and blebs which are
thought to be a product of a lower oxidation state (Harms, 1959). Mica is a
common constituent of the shale beds. - The interbedded sandstone and siltstone
are_thick-bedded'at the bottom of the formation but they -become progressively
more thinly bedded higher.in the sequence. Sedimentary structures, such as
cross-beddingi- ripple mprks, "cut and fill" and load casts are common
(Figures 15-16). Several thick, white quartz sandstone beds are present near
the top of the formation*

The top 20 feet of the formation is composed of a chocolate,
quartzose-shale that contains vary thin fine-grained quartz sandstone layers
(Figures 13-14): Well.preserved examples of ripple marks, mud cracks, and
pseudomorphs of halite are a feature of this shale. Halite pseudomorphs are
scattered along layers in the shale. This is interpreted as crystallisation
from a saturated saline solution rather than from the complete evaporation
of the solution. Some halite pseudomorphs have faces measuring 1 inch
across and all show a "hopper structure" of the crystal faces. The psaudomorphs
and the shale surface on which they lie were subjected to some form of scouring
or erosion, The halite was replaced during diagensis by material similar to
the host rock.

The Elgee,Siltstone has been described as the product of a deep
water environment (Roberts, et al, 1965). However, the abundant examples
of shallow water structures and the transgressive nature of the overlying
Pentecost Sandstone suggest that the formation is near the margin of its
depositional basin.



Figure 13. Thin-bedded, silty shales and fine-grained quartz
sandstone, Elgee Siltstone. Fallen blocks of
white sandstone belong to overlying Pentecost
Sandstone, 1 mile east of Prior Point.

Figure 14. Detail from figure 13. White bands are fine-grained
quartz sandstone interbedded with chocolate-brown
silty shale.



Figure 15. Ripple marks. Elgee Siltstone. Deception Bay.
Photo. R. Halligan.

Figure 16. "Cut-and-fill" structure detail from thin-bedded,
fine-grained quartz sandstone. Elgee Siltstone.
Deception Bay. Photo R. Halligan.
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The distinctive colour of the formation may be related to . a climatic
change in the source area of the Kimberley Group rocks or to a multiple source
area. The evidence collected from the Sheet area favours the latter for the
following reasons:

1. There is an increase in the average grain size in the components
• • 	 of the Elgee Siltstone to the west.

2. There is evidence to suppose that the margin of the sedimentary
basin is nearby i.e. beach breccia, mud cracks, overlap of the Pentecost
Sandstone,

3. The ferruginous material is not restricted to the Elgee
Siltstone in this region but is interbedded with quartz sandstone in both the
underlying Buckland Point Member and the overlying Pentecost Sandstone.
FUrther westwards, and presumably closer to the source area, the Yampi Beds
contain ferruginous conglomerates and grits (Harms, 1959).

Thus during the later stages of the Kimberley Group sedimentation,
it would appear that the material deposited within the Kimberley Basin has
come from at least two separate sources, and that the iron-rich sediments
were derived from a land mass to the west of the Kimberley Basin.

The formation is disconformably overlain by Pentecost Sandstone.

. Pentecost Sandstone

The Pentecost Sandstone is restricted to a narrow strip along the
west coast south of Hall Point. It is distinguished on air photographs by a
jointed, banded pattern and forms a series of low cuestas. The exposed out-
crop is estimated from air-photos- to be about 1000 feet thick.

The formation consists of quartz sandstone, glauconitic and
ferruginous sandstone and granule sandstone. A basal conglomerate about 2

- feet thick consists of weathered, fine-grained rock fragments (presumably
from the underlying shale) and rounded quartz pebbles up to half an inch in
diameter.

The overlap of the Pentecost Sandstone on the Buckland Point Member,
11 miles south of Hall Point, and the presence of the conglomerate strongly
suggests that there is a disconformity at the base of the Pentecost Sandstone
in thisarea.

The formation differs from the underlying sandstones in that it has
a mixed lithology. A coarse-grained cross-bedded glauconitic sandstone lies
near the top of the exposed section.

The highest beds exposed in the sequence are ferruginous granule
sandstone and coarse-grained sandstone. The iron -content of these beds is
significant and although the outcrop is not continuous, there is a similarity
in the composition and stratigraphic position between this formation and those
of Koolan and Cockatoo Islands that lie southwest of the Sheet area.

_The Pentecost Sandstone was deposited under conditions similar to
those which existed in the lower part of the Kimberley Group.
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Hart Dolerite 

All formations of the Kimberley Group, with the exception of the
Pentecost Sandstone,,are intruded by Hart Dolerite in the Sheet area.

Most of the dolerite has intruded the upper beds of the King
Leopold Sandstone. Thick sills are common in this formation east and north
of Prince Frederick Harbour and along the eastern shore of George Water.
There are at least two sills with a total thickness of over 400 feet (Figure 6)
in the Mount Hann and Mount Agnes regions. Several small sills and dykes
intrude the Warton Sandstone and the Buckland Point Member.

The presence of Hart Dolerite is characterized by a subdued,
bouldery surface and thick accumulations. of soil and alluvium. The dolerite
is medium to coarse-grained.. Differentiation in. the larger.. sills has
produced quartz gabbro and granophyric dolerite. The petrology_is similar.
to that described by Edwards (1943) and recently. by Roberts, Halligan and
Gemuts (1965). Contact metamorphism is restricted to baking and some
recrystallisation in the sandstone. Columnar jointing-has developed in
sandstone where it overlies a thick dolerite sill near the Prince Regent
River, west of Mount Hann (Figure 6). Small quartz veinleis and traces of
copper are associated with a dolerite sill near Deception Bay. •

The Hart Dolerite appears to predate the regional folding and
faulting on the Sheet area.

The Hari Dolerite is the youngest Proterozoic unit in the Sheet area.

CAINOZOIC 

Cainozoic deposits occupy only a small portion of the Sheet area.
The oldest units are superficial deposits of laterite on Precambrian rocks.
The laterites were formed during a Tertiary or pre-Tertiary period of
extensive peneplanation and deep-weathering. Younger Cainozoic deposits
consist of reworked lateritic material, colluvium and alluvium. They are
restricted to the less eroded plateau areas, drainage systems ' and coastal
margins.

Tertiary

Laterite and Bauxite. Laterite waa formed on a widespread surface that is now
dissected. Remnants of this surface form mesas and tablelands . up. to 200 feet
high which are between 800 feet and 1200 feet above sea-level. The laterite
is restricted to the northeast part of the Sheet area east of the Roe - River
on the upland.interfluve areas adjacent to the Moran and Mitchell Rivers. A
few small remnants are also present on Carson Volcanics east of Port Nelson.

The composition of the laterite varies from highly ferruginous to
highly aluminous. In hand specimen it ranges from hard and massive to soft,
loosely compacted and friable forms. •Pisolitic, oolitic and cellular varieties
are also common. The colours are commonly limonitic-brown to orange although -
highly aluminous varieties are commonly' cream, pale pink, white or buff.
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An alternation of hard and soft layers has produced a rough
horizontal stratification in the laterites. The layering is further emphasized
by cavernous, cellular and brecciated bands and by colour variation due to the
changing composition in the laterite. The appearance of the laterite may
change both vertically and laterally and Several forms may be present in a
hand specimen.

The laterite profile, where it is exposed along the escarpments, is
about 40, feet thick, but it can be as much as 70 feet; it overlies fresh
bedrock. The laterite of the upper part of the profile is generally about 15
feet thick but it varies from a Levi feet to ,30 feet thick. The remainder of
the profile is made up Of kaolinised bedrock which 'seldom exceeds 20 feet in
thickness. The change from laterite to kaolinised bedrock is commonly
irregular and transitional. On the other hand the change from kaolinised rock
to fresh bedrock is abrupt.

The association of bauxite and laterite is discussed in Economic
Geology. Bauxite deposits overlie the Carson Volcanics only. Away from the
Carson Volcanics the sandstone formations have not been strongly lateritised
and consequently the duricrust is seldom more than a few feet thick.

Undifferentiated Cainozoic 

Colluvium. Colluvial deposits have a wide age range. They include unconsoli-
dated light brown or grey lateritic and sandy soils which form surface mantles
up.to 20 feet thick.

Laterite plateaux are covered by reworked laterite soils. Sandy and
skeletal laterite soils rest on weakly lateritised King Leopold Sandstone
in the south central and eastern part of the Sheet area.

Lateritic screes and sandy outwash cover large areas below the old
laterite surface; they have also accumulated over fresh bedrock. Snail
pockets of black soil have developed on basic volcanic rocks and the Hart
Dolerite is commonly covered by a granular soil containing partly weathered
rock fragments.

gLaternary

Alluvium. The rivers are degrading rapidly over most of the Sheet area and
consequently only small amounts of alluvium have accumulated. The alluvium
is restricted to main drainage lines: the larger deposits lie below changes
in stream gradient or, more commonly, along the easterly flowing streams on
the higher, less dissected country.

The alluvium consists of clean, well sorted, angular to subangular
quartz sand, with minor amounts of clay. Deposits with a high clay fraction
are usually associated with Carson Volcanic terrains. Small deposits of
river gravel are present along all the major drainage lines.

Coastal Alluvium. Coastal alluvium is derived from the Progressive siltrltion
in the lower reaches of the larger rivers and in sheltered bays, inlets and
estuaries. The larger deposits are broad, low-lying, tidal mudflats buidering
George Water, Saint George Basin, Rothsay Water and Prince Frederick Harbour.
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The mudflats are fringed by:. thick mangrove vegetation to seaward and are
ject to daily tidal inundation. They merge to landward with salt flats

wi.tch are subject to more irregular flooding; Inland saltflats on the
Glenelg River are being buried by recent river alluvium.

Polygonal shrinkage cracks up to 6 inches across form when the
mud flats dry out but the muds at depth .are usually soft and water saturated,'
The drier salt flats towards the land are generally bare of vegetation or .
support scattered samphire. They are covered by a thin veneer of grey puffy
and powdery clayey soil which is impregnated with salt. During the dry
season the salt- flats could be used for emergency landing strips.

Beach Sands 

Sandy beaches are restricted to small sheltered bays between
prominent headlands and are confined to the outer coastline and offshore
islands. The beaches shelve steeply towards the sea and are commonly backed
by a narrow strip of dune sand. The sands of the beaches and dunes mainly
consist of rounded to subangular quartz grains with lesser amounts of rounded
shell and coral fragments. Storm beaches composed of shingle, boulders, and
shell and coral fragments are piled on the landward side of some sandy beaches.

STRUCTURE

The Sheet area lies entirely within the stableKimberley. Block.- The
gentle foldingwhich has affected the area has produced shallow basins and
domes. This deformation has taken. place along two sets of fold axes trending
about northeast and northwest. .Established faUlting is not widespread in the
Sheet area and does-not play a major part in the general configuration of the
rock .types.

A prominent feature of the area is the jointing which exerts a strong
control on the physiographic features, particularly the drainage systems.

The structure of the Sheet area is shown on Figure 17.

Folding

The structure of the Sheet area is dominated by a northwestsrly
plunging structure, the Mount Hann Anticline, which strikes about 310 . It
is the most prominent of a north-West-trending set of folds. A second set of
folds, almost at right angles to the north-westerly set, plunge away from
either side of the axis of the Mount Hann Anticline. The axes of the Mount
Anderdon Anticline and Admiralty Gulf Syncline which were mapped on the
Montague Sound 1:250,000 Sheet (Allen, 1966b) change trend from north-east to
north some distance to the north Of the Mount Hann Anticline.

The intersection of the two fold directions has produced a series of
shallow basins and domes. These structures are elongated parallel to either
föld axis, e.g..the Aamiralty Gulf. Syncline is elongated along a northerly
axis but a small section of this syncline lying between the Roe and Moran
Rivers is a basin elongated along a northwesterly axis.
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The northeast and northwest trending fold axes-present in the Sheet
area are roughly parallel to the Halls Creek and King vLeopold Mobile Zones.
The relationship suggests that the folding is_re16.ted to movement which has
originated from within these zones after the -deposition of rocks of the„-
Kimberley Group.

The fold shapes, where they have been observed, are asymetrical with
axial planes dipping towards the Mobile Zones. The similarity in the fold
styles, and the interchangeable relationship-of the dominant fold direction,
suggests that the folding in two directions took place more or less simultan-
eously. However, the more disruptive effect of the northwest trends on the
northeast folds, may indicate that the northwest folds are slightly younger.
Plumb and Veevers (1965) maintain that the northwest fold direction is probably
younger.

Faulting

The main faults parallel the fold trends and are roughly northeast
and northwest. Horizontal movement is not large and in all cases the faults
appear to. be normal. A fault system northwest of George -Water has a north-
easterly trend and has aownfaulted Warton Sandstone against King Leopold
Sandstone. A similar trend is present in faults at the southern end of the
Admiralty Gulf Syncline. In both areas the faulting is related to the
folding and is probably due to the competent sandstone units yielding and
fracturing during folding. Faults with a northwesterly trend are present in
the Admiralty Gulf Syncline and along the Prince Regent River.

A prominent quartz vein is traceable for over 60 mdles from the Roe
River southwards to the southern boundary of the Sheet. It is thought to fill
a vertical shear zone. The quartz vein has been offset in a clockwise direction
along the Prince Regent Lineament. In Most instances it is difficult to
distinguish between faults and large joints on air-photographs.

Jointing

Prominent jointing is a feature of all the sandstone formations and,
to a lesser extent, the volcanic rocks of the Kimberley Group.

Several joint sets can be distinguished; the more prominent are
northeast and north. The Sheet area contains several large master joints
(Harms, 1959); the largedt is the Prince Regent Lineament (Figure 7). This
lineament trends about 310 degrees and can be traced for at least 80 miles
across the Sheet area. It is known to extend to the southeast a further 70
miles onto the Charnley and Mount Elisabeth 1:250,000 Sheets. The aineament.
lies approximately along the Mount Hann Anticlinal axis. It is thought that
the competency of the thick sandstone beds has prevented the folding from
proceeding normally and the sandstone has fractured along the axial plane.
A parallel, and less pronounced. lineament, is occupied by the Moran River. A
third, with a east-northeast trend, can be traced along the southeastern side
of Augustus Island, through Rothsay Waters and across Prince Frederick
Harbour to the mouth of the Hunter River. The two north-west lineaments are
parallel to the King Leopold Mobile Zone. In all cases the lineaments a
not a single joint but rather consist of a series of closely parallel o.
echelon joints whose continuity has been emphasized by erosion.
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The jointing post-dates the intrusion of the Hart Dolerite. The
itrusive bodies are not related to the joint -pattern,'and are fractured
along the same lines as the sandstone. Their exposure, however, is locally
controlled by preferential erosion along joints. The jointing is due to the
regional folding and has probab3J -- formed early in the tectonic history. It
only came into prominence after the release of the load pressure by erosion
and removal ofthe overlying material.

GEOLOGICAL HISTORY

. The oldest geological event that is recorded in the Sheet area is
the deposition of the King Leopold Sandstone during the

. Carpentarian Period
of the Proterozoic. The sandstone is clean and well sorted. The numerous'
cross-beds show that a current from a north-northwest direction prevailed
du-ring deposition. Apart from implying a,distantSOured area, the palaeo-
geographic information is inadequate to establish the provenance, of the
detrital material.

The stable conditions prevailing during sandstone deposition, were
interrupted by the widespread outpouring of tholeiitic basalt and andesite
lavas. of the Carson Volcanics. The flows in the early stages were interbedded
with thick beds of elastic material similar to the underlying sandstone
formation. However as the vulcanicity continued there Was a decrease in
clean elastic material and a corresponding increase in the volcanic and re-
worked volcanic material. Although most of the flows were probably terrestrial
the presence of pillow lavas in some areas indicates- that some extrusion took
place in an aqueous environment. There is an increase in the pyroclastic
content towards the top of the sequence. In the early stages the lava was
probably extruded from fissures but towards the closing, stages, a' more
violent, eruptive phase ejected large quantities of volcanic ash and possible
ash flows from localised centres.

The volcanic activity was followed by a gradual return to conditions
similar to those which prevailed earlier. The Initial elastic material was
contaminated, with volcanic detritus. The elastic material-became progressively
cleaner and well sorted higher, in the sequence, However the appearance of
poorly sorted, ferruginous siltstone and sandstone with the clean, quartz
sandstone in the Buckland Point Member suggests the addition of material into
the basin from a second source area.

The new source area, which is thought to lie west and southwest.of
the Sheet area, supplied the elastic material that was deposited to form the
Elgee Siltstone. These poorly sorted, ferruginous siltstones were laid down
under shallow, near.-shore conditions. Many . sedimentary structures such as
beach breccias, ripple marks, cross bedding and pseudomorphs after salt
crystals are preserved. The proximity of the basin's margin is also indicated
by the disconformable. relationship between the Elgee Siltstone and the over-
lying Pentecost Sandstone,

The Pentecost Sandstone is the final sedimentary phase of the
Kimberley Basin Succession preserved in the Sheet area. A shallow marine
environment, similar to that of_the Warton Sandstone, prevailed during
deposition. Several source areaa have contributed to the formation of the
Pentecost' Sandstone and the elastic material shows a better sorting than that
of the Elgee Siltstone.
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The Kimberley Basin Succession was later intruded by sills and
dftes of Hart-DOlerite. This intrusion was closely followed by gentle
folding and faulting of the layered succession.

The geological history from this stage to the beginning of the .

Tertiary is not preserved in the Sheet area. However it ib assumed that
after uplift the continued erosion finally brought about the peneplanation
of the Kimberley Basin rocks._ This, coupled with a favourable climate, has
formed the widespread lateritic surface. The subsequent formation of
bauxitic laterite Was brought about by leaching and removal of iron.

Renewed erosion, initiated either by uplift or change in sea
level, started the strong downcutting movement of the drainage systems
which is still progressing at the present time.

The post-Pleistocene rise in sea level flooded and betrunked the
lower parts of the drainage systems. Erosion is continuing to remove the
old laterite surface and is rapidly silting up the drowned river valleys
and lowlands.

ECONOMIC GEOLOGY

Bauxite is the only mineral of economic potential known within
the Sheet area. Minor showings of other economic minerals have been
recorded but none of the occurrences are sufficiently promising to warrant
specific investigation.

Bauxite 

Bauxitic laterites are restricted to the northeast part of the
Sheet area north of the Mitchell River where they occur as plateau remnants
overlying Carson Volcanics. The bauxite deposits of this and adjoining
areas are described by Sofoulis (1966). These deposits are contained
within Temporary Reserve 3500H granted in 1965 to the bauxite discoverers,
United States Metals Refining Company.

The bauxite is mainly a cream or buff ore that ranges from hard,
massive, blocky varieties to cellular or partly _Cemented forms and loosely
compacted or friable pisolitic types. It consists of mixtures of tri-
hydrate (gibbsite) and monohydrate (boehmite) oxides of aluminium together
with iron oxides, minor amounts of combined and fixed silica, and titania.
Preliminary investigations indicate that the deposits are extensive and of
high grade, although oxides of iron may predominate over alumina in some
plateau areas. The bauxite occupies the upper part of the laterite
profile and ranges from a few feet or more in thickness. The average thick-
ness of available ore is estimated to be 12 feet.

In general, the paler colour of the ore indicates a higher
alumina content although it is probable that many of the dark coloured
varieties of low specific gravity would also be of ore grade. It is also
likely that with selective mining or simple beneficiation (crushing,

. screening), some of the low grade laterite would yield a substantial tan_age
of ore at a grade well in excess of 40% A1 20 3°
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The laterites of the Sheet area and those adjoining, thus
c:amprise a huge potential source of bauxite ore. A drilling programme to
evaluate the bauxite is planned by United States Metals Refining Company
for 1966.

Copper

No economic deposits of copper are known within the Sheet area.

Traces of chalcopyrite and pyrite are common as disseminated
grains in some fine-grained basalts of the lower part of the Carson
Volcanics. In the northeast part of the Saint George Basin (lat. 15 ° 18 1 9

long. 125° 09 1 ), thin quartz veins (up to 2 feet thick) contain minor
amounts of chalcopyrite and pyrite, and have malachite-coated joints and
partings.

Malachite also occurs as thin coatings along joints and bedding
planes in the Buokland Point Sandstone Member near Wilson Point (Lat.. 15-33 1 ,

long. 124°. 26 1 ). Hart Dolerite which intrudes the sandstone at this locality
contains disseminated chalcopyrite in addition to the usual pyrite graip.

Further copper mineralization has been reported . by Harms (1959) at
the following localities:

Doubtful Bay lat. 16° 00 1 , long. 124° 30 1

Brecknock Harbour lat. 1 .5° 30 1 , long. 124° 40 1

Augustus Island lat. 15° 20 1 , long. 124° 30 1.

Camden Sound lat. 150 27 1 , long. 1240 254

Glenelg River lat. 15° 40', long. 124° 48 1

Simpson (1952) has recorded copper mineralization from scattered
locations along the west coast.. The mineralization' is largely malachite
with a little chalcocite and is associated with weathered basic rocks
(probably Carson Volcanics or Hart Dolerite).

Samples collected from the area assayed as follows:

Location
Cu

Assay

Augustus Island, south
Au

of Adieu Point 4.81% trace. 6dwts8gr/ton

Brecknock_Harbour, north
side of inlet 120010 trace 1 dwt/ton

Camden Sound 11.98% trace 1 dwt 2gr/ton.

Iron

. A possible continuation of the Yampi Beds is represented by
ferruginous sandstone in the Pentecost Sandstone southwest .of Deception
Bay. Because of the low grade in this area, the deposits are not of
economic interest.
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Ferruginous laterite in the Mitchell River region is either too low
in grade or too remote to offer economic possibilities.

Barytes 

Barytes has been reported from the northwest shore of Doubtful
Bay (lat. 160 5 1 , long. 1249 28') (Harms, 1959). The barytes occurs as thin
veins in a dolerite sill and in a fault zone cutting sandstone. The occurrence
is of no economic significance.

Construction Materials 

The laterite surfaces are ideally suited for grading as well as
providing excellent sources of lateritic gravels for surfacing purposes.
Road and air field construction which may be required for future development
of the area, should be restricted to these surfaces since they usually
occupy interfluves and would not be subject to washout or flooding during the
wet season. 	 -

Other materials suitable for construction work, road ballasting .

etc., are readily available throughout the area. Dimension stone and
aggregates could be supplied from silicified sandstone as well as from
dolerite and suitable fine-grained Carson Volcanics. Small deposits of clean
washed quartz sands, alluvial gravels and boulder deposits, are scattered
along watercourses of the dissected terrains and could be utilised if
required. Coastal mudflats, kaolinised Carson Volcanics and loam deposits of
the volcanic terrains, may be useful where clay or loam fills are specified.

Beach Sands 

Deposits of beach sand are restricted to small sheltered bays
between rocky headlands. These sands consist mainly of subangular quartz
grains with shell and coral fragments. Ilmenite locally occurs as a minor
constituent but there are no known heavy mineral concentrates.

HArbour Sites 

Although fine natural harbours exist along the coast there have
been no major settlements since most of the harbours occur in isolated areas
and are backed by steep, precipitous cliffs which, have prevented access to
the hinterland regions. The potential harbour sites of the coast have been
commented upon by Easton (1922). Shallow draught vessels operating from
Broome currently Serve the settlement at Kuri Bay. Similar vessels supplied
the requirements of the now abandoned settlements - and mission stations.

Tidal Power Resources 

A large tidal range, coupled with suitable physiographic conditions,
has led to the investigation of some bays and inlets of this area as
possible sites for the generation of electricity by tidal power.

The technical aspects and feasibility of the various sites
selected have been assessed by Lewis '(1962). The sites of higher econo -..c
priority that lie within the Sheet area are Saint George Basin and Geo4se
Water.
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T.."ater
• 	 The hydrology of the region is described by Allen (1966a). The -

drainage systems, the Prince .Regent, Roe, Moran, Mitchell and.Glenag Rivers,
are shown on the physiographic sketch map. Salinities of all catchments are
low, with total dissolved solids seldom exceeding 100 pip.m. :Permanent flow
only occurs in the lower reaches of the main rivers and despite a considerable
reduction in flow during the dry period. these waters remain fresh throughout
the year.

Abundant Supplies of good quality water also occur in large pools
in the upper reaches of drainage systems, whilst perennial, spring-fed
streams are common in the rugged headwater regions.

From the jointed nature of the sandstones and to a lesser extent
the volcanic rocks, it is probable that good quality groundwater could be
obtained from - comparatively shallow depths throughout.. the

There are no establiehed wells or bores in the area.. A'small earth
' dam, located in an incised valley on the eastern side of Kuridiay, currently
supplies the. water requirements for the Kuri Bay. settlement. Past settlements
drew their supplies from adjacent pools or streams. 	 r.
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APPMIDIX 1 

A. 	 Measured Section: Elgee Siltstone

Locality One mile east of Claret Islands. Three Miles southwest
of Deception Bay.

Ref.: 2122E, 29858N

Thickness 

Pentecost Sandstone

Not
measured 	 Quartz sandstone; white to pink medium to coarse-grained,

thin-bedded, friable.

20 1 	Quartz sandstone; white to purple-pink, fine to medium-
grained, thin-bedded, friable.

2' 	 Conglomerate; rounded quartz pebbles, fragments of subangular,
weathered shale and siltstoneo

Disconformity

Elgee Siltstone

20 1 	Shale; chocolate-brown to red-brown, laminated, fissile,
micaceous in part, contains pseudomorphs of salt crystals.

60 1 	Silty shales and siltstones; red-brown to purple-brown thin-
bedded to laminated, fissile to flaggy. Contains 6" white,
fine-grained quartz sandstone interbeds.

10 1 	Micaceous shale; red-brown to chocolate, laminated to fissile,
contains blebs and partings of greenish-blue siltstone.

20 1 	Interbedded sandstone and siltstone; red-brown to chocolate
brown, fine-grained, thiCk-bedded at base, thin-bedded at top,
flaggy to fissile.

20 1 	Beach breccia interbedded with siltstones and shales; red-
brown to purple-broWn, flaggy to massive, individual breccia
beds up to 4 feet thick, fragments up to 1 foot to 1.5 inches.

Warton Sandstone (Buckland Point Member)

Total thickness of Elgee Siltstone = 130 feet.



B. 	 Measured Section: Carson Volcanics.

Locality: Six miles north of Mt. Bradshaw.

Ref.: 3895E, 39586N to 3882E to 30598N

Thickness

100+

100 1

1'92

Upper part of formation missing.

Basalt; blue-green, medium-grained, massive, blocky.

Basalt; dark blue-black fine-grained, blocky, traces
• of sulphide.

10 1 	Feldspathic sandstone; pink, fine-grained, thin-bedded,
flaggy, friable.

25 1 	Micaceous sandstone; brown, fine-grained, thin-bedded,
platy.

45' 	 Feldspathic sandstone; pink, fine-grained, thin-bedded,
flaggy, pitted weathered surface.

45' 	 Basalt; dark green, medium even-grained, traces of sulphide.

65 1 	Feldspathic sandstone; white-grey fine-grained, thin-
bedded, blocky well jointed.

70 1 	No outcrop. Chocolate red soil with weathered fine-grained
basalt fragments.

20°
	

Basalt; dark green-black, fine-grained, blocky; trace of
sulphide; forms prominent scarp.

100 1 	Amygdaloidal basalt; . green-grey; fine-grained, amygdales
contain quartz, calcite, epidote, sulphides traces.

20 1 	No outcrop

Kinp. Leopold Sandstone 

Total thickness of Carson Volcanics = 600 feet.



APPENDIX 2 

Bauxite Analysis of Specimens collected in_Prince Repent-Camden Sound

Sound 1:250.000 Sheet area

Field No. 	 Lab. No. 	 Alumina 	 Al20 	 Silica 	 SiO2 	
Titanium

3
(1966) 	 Total 	 Avail- 	 Total 	 TiO

2
'able

"PR1-861" 3670 30.8 18.1 2.14 1.96 3.64

"PR1 -821" 3671 36.0 16.4 21.7 21.6 1.89

"PR2-482" 3672 24.2 10.8 27.9 18.6 1.53

The terms "available" and "reactive" are not specific. In the
above report, available Al 20 refers to 

Al203 
soluble in alkali under an

arbitrary set of conditions dnd reactive silica is essentially silica in
forms other than quartz.

The results obtained would not necessarily agree with figures
obtained under conditions of test used by commercial enterprises. .

Analyses by Government Chemical
Laboratories, Perth, W.A.



APPENDIX 3 

Petrological Report on minerals in augdales in three Samples from Prince

Regent-Camden Sound 1:250,000 Sheet area 

Petrologist , s Report No. 96 	 A.F. Trendall

Report: 14.83.1.3 is a pale green aphanitic altered basalt with an amygdale
about 3 cm. across Which has a white margin and a pink mineral in rosettes
about 0.5 cm. across in the middle. A thin section shows material in the
amygdale is feldspar, stained pink by abundant hematite plates and rods
long or less. With crossed nicols a remarkable feathery radiate pattern /of
fine albite twinning appears. The twinning resembles chessboard twinning,
and the conclusion is that this feldspar was originallypotassic or ternary,
and inverted to albite during cooling of the lava.

5.25.3.2 is another pale altered basalt with white amygdales in
which there are dark spheroidal bodies about 0.3 mm. across. The white is
quartz in slightly strained interlocking euhedral crystals several milli-
metres across. The dark spheres are aggregations of euhedral epidotes about
0.2 mm. across. The spheres, in the section cut, appear as solid circles, as
thick quartz-cored rings, and as very thin ghost-like rings in optically
continuous quartz. Their origin is uncertain.

5.25.3.1 is a green epidotised basalt with a coarse amygdale con-.
taining a bluish-purple mineral. It is quartz, in coarse crystals which
have internally - a relict basalt texture defined by abundant dusty hematite.
This gives the - quartz its unusual colour and appearance. Spheroidal areas
with euhedral epidotes are reminiscent of the previous specimen. Apparently
in both cases the quartz is late and encloses earlier epidot-e-amygdales by
replacement of the surrounding lava.

* Field number
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