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S UMMARY

This record gives an account of the geology of the
Mount Elizabeth 1:250,000 Sheet area SE/52-1, a 7000-
square-mile area lying between latitudes 16° and 17%s
and longitudes. 126° and 127°30'E in the Kimberley
Division of northern Western Australia. The area
contains.rocks.of Carpentarian and Adelaidean age,
and -rocks and unconsolidated sediments of Cainozoic
ages

. .The oldest rocks - those of Carpentarian age - are
gently dipping sedimentary rocks of the Kimberley Group.
The Group is about 9,400 feet thick (base not exposed)
and -consists mainly of quartz arenites, with subordinate
thicknesses of basic lavas and lutites, and minor
thicknesses of carbonate rocks. It is conformably
overlain by the Mendena Formation, which consists of
an alternating sequence of arenites and lutites and
is about 300 feet thick (top eroded); it is the only
representative of the Bastion Group preserved in the
area. The strata of the Kimberley Group are intruded

. by sills and dykes of dolerite (Hart Dolerite) which may

be either upper Carpentarian or lower Adelaidean in age.

- The older .rocks are overlain unconformably by sub-
horizontal strata of the upper Adelaidean Mount House
Group.. -The basal unit of the Group is the Walsh Tillite,
a product of the older of the two glaciations which are
known. to have affected the Kimberley region during late
Precambrian times. Several glaciated pavements underlie
the Tillite.- The Tillite may be as thick as 200 feet
and is-conformably overlain by about 170 feet of arenites
and lutites of the Traine Formation. The top of the
sequence is eroded.

Surface water supplies are adequate for the present
pastoral activity and the prospects of obtainimg subsurface
supplies appear to be good. Minor occurrences of copper
minerals are present in thé area.



INTRODUCTION

Location and Access

_ The Mount Elizabeth Sheet area lies between latitudee
16° and 17°5 and longitudes 126° and 127°30'E, in the
Kimberley Land Division in the northern part of Western
Australia. A graded road from Derby provides access to
Gibb River Homestead which is in the central-western part
of the area; the road is at present being extended north-
wards to Kalumburu, on the north coast of the Kimberley
region, and will replace an existing, poorly defined track.
A rough track from Wyndham passes through the north-eastern
part of the area and terminates at Gibb River Homestead.

The only other established track in'the ares extends west-
wards . from Gibb River Homestead to Mount Elizabeth Homestead.
Habitation and Industry

Gibb-River and Mount Elizabeth Homesteads have a combined
population of about 30 and are the only centres of permanent
habitation in the area - Karunjie Homestead-is at present
unoccupied. - Cattlefraising is the only industry. -

Climate_and Vegetation

The area has a tropical savannah climate and is subject
to distinct 'wet’' and 'dry' seasons.. The average annual ;
rainfall at Gibb River 'is 29 inches; it probably increases
slightly:to the north-west and decreases to about 25 inches
in the south-east (Slatyer, 1960). Most of the rain falls
between November and March. The normal daily maximum
temperature is about 95°F in January and 85°F in July. On
rare qccasions frosts occur at Gibb River Homestead. 1

Most of the area, in particular the sandstone country,
1s covered by open forests with a low shrubby undergrowth
and spinifex. The vegetation tends to be sparse where
rock exposures are good; but where soils have. been developed,
the vegetation is generally more dense. In areas underlain
by volcanic rocks the undergrowth is not as dense as elsewhere
and a good grass layer is present. The best grazing land is
developed in the volcanic areas.

Previous Investigations

Probably the first geological work done in the. map area
was in 1901 when A.Gibb Maitland and G.C. Gibson aceompanied
the Brockman exploration expedition (Brockman & Crossland

{
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1901) on an examination of the Kimberley Plateau, but their v
findingﬁ were never published, although some references to
the general area were wade by Maitland in subseguent years.
Hann (2001) also conducted exploration in the Kimberley
Platean,. but little significant geological data was gathered.
Rock samples were collected by the Crossland expedition of
1905 (Pitzgepald, 1907). Easton, a surveyor, wrote in

broed terms on the geology of the region and Maitland (1928)
discussed the volcanic rocks encountered during his visit Ho
the area at the turn of the century. Edwards (1943) en-
1argedion the description of the volc?nic rocks and gave

the first detailed presentation of their petrology.

The first systematic work in the area was conducted
by Harms  (1959) on behalf of the Broken Hill Pty. Coy.,
a8 part of a reconnaisgance of an area cobéring the
‘Kiwberley region and extending to the Victoria River
diztrict of the Northern Territory. Harms® work has
provided @ useful basis for the present work.

Present Investigations

The accompanying map (P]ate 1) was compiled from
field work which was carried out during June and July 1965
25 part of a-joint Geological Survey of Western Australia

= Bureau of Mineral Resources project designed to complete
the regional geological mapping of the Kimberley Plateau
region.. The adjoining Lissadell Sheet area (to the east)
was mapped im- 1963 (Dunnet & Plumb, 1964)3 the Lansdowne '
Sheet area (to the south) was mapped in 1964 (Gellatly,
Derrick & Plumb, 1965) and the Ashton Sheet area (to the
north) was mapped during the 1965 field season (Derrick,
1966) . - Mapping of the Charnley Sheet area (to the west) .
was begun in 1965 and is to be completed.during 1966.

Pue to the difficulties of ground access much of the
areda was reconnoltred by means of widely spaced helicopter
traverseg, wnich were supplemented by ground traverses
along t ke three main tracks radiating from Gibb River
Homesfead.

Perry»and-ﬁichard.(IQSS) prepared a photogeological
map of the area prior to the field work gnd their photo-
overlays were available for use .dn the field° The
rresent wap emtodies much of the original ‘photo-interpre t- )
ation, but has been supplemented and revised in the 1ight of .
field data. 5

Air photographs and base maps covering the area and
availlable during 1965 weres air. photographs at 2 scale of
1850,000 flown by the Royal Australian Air Force in 1949,
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and a planimetric map at a scale of 1:250,000 compiled

in 1961 by the Royal Australian Survey Corps from photo-
scale, slotted template assemblies. The geological
plate of the accompanying map was compiled on the photo-
scale assemblies which were tlen photographically reduced
to a scale of 1:250,000.

PHY STOGRAPHY

The Mount Elizabeth Sheet area lies within a broad
area characterised by a gdeneral unity of elevation and
topographic form, commonly known as the Kimberley Plateau.
Plumb (in prep.) refers to the area as the Kimberley
Platesu (physiographic) Province, and he recognizes a
number of sub-provinces; parts of four of these sub-
provinees - the Prince Regent Plateau, Gibb Hills, Kagrunjie
Plateau and Glenroy Plains - occur in the Mount Elizabeth
Sheet 9rea (figel).

1

The Prince Regent Plateau extends into the map area
from the north-west and occupies a large part of the north-

TWestern quarter of the Sheet ares. An appendage of the

Plateaq -"the Phillips Range - occurs in the\south-
western corner of the Sheet area. 4

. In the n orth-western part of the area most of the
Plateau lies above an elevation of 1700 feet above sea
level and only locally do. elevations exceed 2000 feet.
The highest known point in the Sheet area is about 9
miles W 30°S of Mount Elizabeth Homestead and is 2229 feet
above sea level. The area of the Plateau is underlain
by horikontal or gently-dipping arenites of the King
Leopold Sandstone; dissection of the arenites has, in
places; led to the development of gorges, low cliffs and
benches,; -but in general the topography is more subdued
in the Mount-E}izabeth Sheet area t han in the extension
of the Plateau further to the north-west; local relief
rarely exceeds 100 feet. The margin‘of the Plateau is
generally a gentle slope.

The Phillips Range is an eadt-west trending feature
which rises to elevations of 1900 feet above sea level;
steep slopes bound the range to the norfth and south,
but its crest is rélatively flat except near the main
watercourses, which are deeply incised. In places the
Range stands almost 500 feet above the adjoining country.

The Gibb Hillg occupy & narrow, low=-lying belt
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bounding the Prince Regent Plateau to the east. The
Hills owe their distinctive topography to the under-
lying.Catson Volcanics. The zone is characterised by
gently undulating, rounded hills, commonly interspersed
witﬁ ﬁidg,i@pilncovered areas. Soil is particularly
widespread in the north, but it diminishes in its extent
to te south. Elevations within the sub-province range
from 1350 feet in the north to about 1700 feet near
Gibb River Homestead. Local relief'rarely exceeds
50 feet in most of the areé but in the south, near the
Phillips Range, some of the hills and ridges rise up to .
100 feet above the surrounding country.

The Karunjie Plateau covers a large part of
the Sheet area. It is bounded in the west by an almost

continuous scarp (e.g. the Gibb and Barnett .Ranges); the

scarp rise8 from 200 to 300 feet above the general level
of the adjoining Gibb Hills. Although there is no clear
topographic evidence of the area having ever approached
true peneplanation, there are some indications that a
mature land surface, with much less than the existing
relief may have been developed at elevations ranging
from about 1700 to 2000 feet. This surfade has been -
~ thoroughly dissected and relics are preserved in only -.
two areas, - in the west it forms a watershed between

the Gibb and Chapman Rivers and ‘the Chapman and Traine:
Rivers, and in the east it form® the Bluff Face Range.

The topography of the Plateau is profoundly
influenced by the varying response to erosion of the
underlying strata and by their structural attitude.
Horizontal or gently-dipping arenites and lutites under-
lie most of the area; the arenites'generaily f orm broad
‘mesas and plateaux, while the lutites form valleys. _
Where the lutites and arenites are closely interbedded
the arenites tend to form benches, undercut by erosion
of the less resistant lutites. Where the strata are
dipping the arenites form prominent c uestas, such as
the Barnett Range, and the lutites form long intervening
valleys. - | -

Elevations in the Plateau range from almost
2200 feet above sea level in the south-eastern corner of
the area to about 1000 feet in the north-east, along
the course of the Durack River. Local relief generally
ranges from 100 to 200 feet, but in places, notably in
‘the Bluff Face Range, the local relief is up to 500 feeté

LS
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relief is also strong in the far south-eastern corner of
the Sheet area.

A swmall part of the Glenroy Plains sub-<province
extends into the far south-western part of the Sheet area,
to the south of the Phillips Range. This area is
characterized by wide, flat, soil-covered tracts of country,
supporting only low, sparse vegetation.

. Drainage - -

The area is drained by three major river systems.

The eastern half of the area is drained by the Durack and
Salmond Rivers which join to the south of Wyndham and flow..
into Cambridge Gulf. The north-west is drained by the
Gibb River and other tributaries of the Drysdale River
system which flows northwards into the eastern part of
Napier Broome Bay (on the north coast of the Kimberley -
region). The south-western part of the area is drained.
by the Hann and Traine Rivers; these are part of the )
Fitzroy River system which flows into King Sound, on the
west coast.

A1l of the major elements of the drainage systemé
have characteristics which show that they have been super¥'
imposed - e.g. the Hann River cuts through the Barnett and
Phillips Ranges without regard for their comparatively
great elevation, and streams such as the Durack and Wood -
Rivers have meandering courses, cutting across the _
geological grain, even in the most immature parts of their
profiles. It is believed that these streams may have
been developed in a relatively mature landscape. The
striking parallelism of the Salmond River, Wood River,
Blackfellow Creek and the Chapman River may be the resultf
of their all having been initiated on a north-easterly
dipping land surface. It is possible that very slight
warping of an ancient peneplain along a north-west axis
may have induced the present major stream pattern.

The tributaries of the major streams are sub-
sequent and their courses are influenced to a great
degree by the nature of the bedrock, e.g. Bottle Tree
Creek flows along the strike of less resistant strata,
and streams in the north-western part of the area are
commonly incised in joint and fault planes.



STRATIGRAPHY

Rocks of Carpentarian+, Adelaidean and Cainozoic
age are exposed in the Mount Elizabeth Sheet area. The
older rocks - those of Carpentarién age - are sedimentary
rocks and were deposited in a sedimentary basin (the
Kimberley Basin) which extended over the entire Kimberley
Plateau and probably far beyond. Sedimentation was initi-
ated about 1800 million years ago and in a time span of
less than 300 million years somamﬁé}ooo feet of sediment
accumulated. :

The sequencé in the:BaSEp was first subdivided
by Guppy et al (1958) but Harms (1959, 1965) and Dow, Gemuts,
Plumb and Dunnet, (1964) successively modified the nomen-
clature and erected further divisions. Gellatly, Derrick.
& Plumb (1965) made further modifications to the nomen-
clature, and it is their nomenclature (to be fully defined
by Plumb (in prep.), that is followed in this report. They
divide the sequence into three Groups - the Speewah,
Kimberley and Bastion Groups. The Speewah Group is up
to 6000 feet thick and consists of arenites and lutites,
but it is exposed only around the margins of the Kimberley .
Plateau and does not crop out in the Mount Elizabeth Sheet
area. It is overlain (generally conformably) by the
Kimberley Group which consists of arenites, lutites, "
basic volcanic rocks and some carbonate rocks; the Group
is up to about 10,000 feet thick and is extensively exposed
in the map area. The Kimberley Group is conformably
overlain by the Bastion Group which consists of arenites,
and lutites, and is up to 4600 feet thick in its reference
area (Dow et al,1964). Only the lowermost subdivision
of ;he'Bastion Group - the Mendena Formation - is exposed
in the map area.

+ Current Bureau of Mineral Resources nomenclature is -
applied to subdivisions of the Precambrian time-scale
throughout this report. It should be noted however
that the Geological Survey of Western Australia has
adopted subdivisions which differ in concept and
nomenclature (Report of the Department of Mines,
Western Australia for the year 1964) from those of
the Bureau. The appropriate Western Australian-
terms are shown in the reference to the accompanying
map o

-
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The Carpentarian rocks are intruded by the Hart
Dolerite which is either of upper Carpentarian or lower
Adelaidean age- The Hart Dolerite and the older rocks
are overlain unconformably by the upper Adelaidean Mount
House Group which consists of tillite, arenites and lutites
and is up to 370 feet thick. Its top is eroded.

The Mount House Group and the older rocks are
overlain by a variety of thin Cainozoic depositse.

The stratigraphy is summarized in Table 3
(following p. 28).

CARPENTARIAN

KIMBERLEY GROUP

KING LEOPOLD SANDSTONE .
Distribution of Exposuress the King Leopold Sandstone

cfops out in the north-western part of the map area; in the
Phillips Range: in the south-eastern c orner of the area;
and in a small zone in the extreme south-east.

L
T

Stratigraphic Relationships: The base of the King Leopold
Sandstone is not'exposed in the map area, but to the
south-east the unit is known to overlie the Tuman Siltstone
(the uppermost unit of the Speewah Group) with general
conformity (Gellatly et al., 1965). In places, however,
the unit rest unconformably on rocks of the Speewah Group
(Gellatly et al., op.cit.; Roberts, Halligan and Gemuts,
1965). The Sandstone is conformably overlain by the
Carson Volcanics.

Lithology and Thickness: In the Mount Elizabeth Sheet

area only the upper part of the King Leopold Sandstone

is exposed. It consists predominantly of brown or

orange weathering, white or buff ubiquitously cross- _
bedded, massive, medium and coarse-grained quartz sandstone.
Locally the sandstone is 1light purple-grey or brown when
broken, and in placeg the massive sandstone beds are
intercalated with blocky beds. The rocks are generally
laminated (although very faintly), but in places the
laminated strata are interbedded with thin-bedded and,.
rarely, thick-bedded strata. On the whole the sandstone

is moderately well sorted, but in places scattered very
coarse grains or granules of quartz are present and in

rare localities pebbly bands occur.
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The sandstone (R 65163001, 2, 3) consists of
grains of quartz, cemented by secondary gilica overgrowths,
and varying amounts (0-5%)of clay. Traces of sericite
are present in some of the rocks, and tourmaline, opaques
and feldspar aggregates occur in accessory amounts. The
quartz grains are generally either subrounded or rounded.

. The sandstone is almost invariably cross-bedded;
the thickneeg of the foreset beds varies from 1 inch to
10 feet but most fall within the range € inches to 2 feet.
fSiﬁb%ﬂ and planar cross-beds (McKee & Weir, 1953) are
3the most common types, but trough types occur locallye
Recumbently folded cross-beds are very common in the unit
- of sixteen localities where observations were made in
the King Leopold Sandstone, recumbently folded cross-beds
were noted at five. Numerous examples occur at each of
the five localities. '

Ripple marks were observed at two of the sixteen
localities and it is of note that these two localities
were the only ones where fine-grained sandstone was recorded.
Rate foresets 1 t0 3 inches thick (very thin in the general
context of the_fbrmation) were the only evidence of cross-
bedding at either 1ocalityo

There is no way of accurately assessing the
exposed thickness of the unit in the Mount Elizabeth Sheet
area, but in the Phillips Range at least 2,800 feet of
section is thought to be present. In the Lansdowne
Sheet area estimates of the thickness range from 2,300 to
4,400 feet (Gellatly et al., 1965).

CARSON VOICANICS

Distribution of Exposures: The Carson Volcanics crop out
to the north and south-east of the Phillips Range and
within a zone extending from north of the Barnett Range,
through Gibb River Homestead to the northern boundary

of the SBheet area. Exposures of the wunit also occur
in the extreme south-east. The volcanics are generally

very poorly exposed.

Stratigraphic Relationshipss The Carson Volcanics con-= .

formably overlie the King Leopold Sandstone and they are
conformably overlain by the Warton Sandstone.

Lithology and Thickness: The Volcanics are about 2300
feet thick and consist predominantly of grey-green to
black massive and amygdaloidal basalt. Thin flows of
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grey-green amygdaloidal spilite and beds of pyroclastic
material are present locally and at least two interbeds
of feldspathic sandstone are known in the sequence. The
uppermost 100 feet of the unit consists essentially of
micaceous siltstone.

The basalt which makes up the bulk of the unit
occurs as numerous flows. In most places it is even=-
grained and it is ‘difficult to distinguish the various
flows. In some places however amygdales are abundant in
the upper parts of some of the flows. No samples of
the basalt from the Mount Elizabeth Sheet area have been
thin-sectioned, but Gellatly et.al., (1965) describe the
basalts of the adjoining ILansdowne Sheet area as'being
predominantly of tholeititic composition. The amygdales
are characteristically filled by calcite, chlorite or
epidote. Spilitic flows are not abundant.

Rare thin beds of pink tuffaceous claystone
have been noted in about the middle of the unit. In
thin section (R65163009) the rock can be seen to consist
of volcanic 1apilli set in a finer-grained tuffaceous
claystone matrix. The larger fragments consist of a .
mass of feldspar laths which are commonly epidotized and/or
dusted with opaques, including hematites The fragments
are'generally-well rounded . Fragments of quartz and
chalcocite are also present.

4 bed of volcanic agglomerate up to 100 feet
thick occurs in an area south-east of the Phillips Range
in the upper half of the unit,; but agglomerates have not
been noted elsewhere. Thin interbeds of chloritic
clayey siltstone and fine-grained feldspathic sandstone
occur in the agglomerate.

In an area south-east of the Barnett River
Gorge two beds of fine to medium-grained, blocky, laminated,
cross-bedded and ripple-marked feldspathic sandétone,
each about 20 feet thick occur in the sequence. The lower-
most bed lies about 800 feet above the base of the unit
and the rock (R65163004) consists of grains of quartz (95%)
and feldspar (5%) with minor amounts of clay, tourmaline,
opaques and ? jarosite. The uppermost bed lies about
1500 feet above the base of the unit and consists (R65163006)
of fine to medium grained quartz (70%) and feldspar (30%).
Most of the feldspar is of the potash variety; opaques and
rutile are present in accessory amounts. :
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The uppermost 100 feet of strata consist predomin-
antly of micaceous siltstone, but fine-grained arenaceous
interbeds are common, particularly near the base and near
the top.of.thé sequence. The micaceous siltstone is
generally purple or.green, finely laminated and fissile.

In parts of the sequence the mica content is as high as
50% but generally it is only about 5%. The interbedded
arenites are mostly red-brown feldspathic sandstones .and
characteristically occur as beds about 2 inches thick.

WARTON SANDSTONE -
Distribution of Exposures: The Warton Sandstone.crops out
in a zone from 2 to 6 miles wide extending from the central-
northern'margin of the Sheet area southwards to the centre
of the Sheet area, where it swings to the west and follows

a paraboloid course around the western nose of the

Mount Barnett Syncline. It is largely obscured by the
.unconformably'bverlying Mount House Group between the
Phillips Range and the Traine River, but. east of the Trainc
River it.is.exposed in an ESE ~ trending belt which inter- -
sects the southern margin of the Sheet area.

Stratigraphic Relationships: ﬁhe Warton Sandstone conform-
ably overlies the Carson Volcanics and is conformably
overlain by the Elgee Siltstone. These relationships

hold throughout the Kimberley Basin.

Lithology and Thickness: The thickness of the Warton
Sandstone seems to be fairly consistent throughout the
western part of the Sheet area - rough estimates of its
thickness range from 1300 feet east of Gibb River Home-
stead to 1600 feet in the Barnett Range; a thickness of
1400 feet is thought to be present north of the Phillips -
Range. - In the south-eastern corner of the Sheet area
no observations have been made, but to the south-west
(in the Lansdowne Sheet area) the thickness has been
estimated (Gellatly et.al.) to be 900 feet, and to the
north-east (in the Lissadell Sheet area) 700 feet (Dow
et.al., 1964) .

In the western part of the map area the lowermost
50 feet of the unit consists of poorly resistant, purple-
grey or. buff-weathering, pale purple-grey, flaggy, blocky
massive;. fine and medium-grained feldspathic sandstone.

3
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The rocks (R65163018, 19, 20) are made up of sub-

‘rounded to angular grains of quartz (75 to 90%) set in a
cement made up predominantly of clay minerals, ‘but also
containing variable amounts of secondary silica, (in the
form of overgrowths), sericite, detrital muscovite, and
feldspar. Iron oxide dust occurs elther in laminae or

as fine coatings of the quartz grains. Rutilej;zircon,
tourmaline and opaques occur in accessory amounts.

The strata are commonly cross-bedded, the foresets
being from 3 inches to 3 feet thick. The cross-beds are
characteristically of the planar, tabular, shallow-dipping
type. No ripple marks have been observed in the strata.

The overlying beds, which form the bulk of the
Warton Szndstone are more resistant to erosion and form
a scarp overlying the basal beds. . White or orange
weathering, white and buff,blocky, laminated to thick-bedded
medium-grained quartz sandstone predominates but interbeds
of feldspathic sandstone occur in the sequence.

The quartz sandstone (R65163021, 22) consists |
almost wholly of quartz, with only trace amounts of feldspa},
clay, tourmaline, zircon, muscovite, rutile and iron '
oxides. The quartz grains are cemented by quartz
overgrowths’s they were originally subrounded to rounded,
and, in general well sorted.

Cross=beds are fairly common in the sequence;
most are of the planar, tabular type but trough types have
been noted low in the sequence. Recumbently folded
cross-beds have been noted at one locality (fig.12).
Current ripple marks are present, but are extremely rare.
Clay pellets are also comparatively rare.

ELGEE SILTSTONE

Distribution of Exposures: Intermittent exposures of the
Elgee Siltstone occur in a zone extending northwards from

the headwaters of the Chapman River; in a zone around the
Mount Barnett Syncline and extending to the east of the
Traine River with a wide gap where the beds lie uncon-
formably below the Mount House Group; in an area surrounding
a point about 10 miles south-west of Karunjie Homestead;

and in the extreme south-eastern corner of the Sheet area.
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Stratigraphic Relationships: The Elgee Siltstone conformably
overlieS.theHWarfon.Sandstone.and.isﬁconformably overlain by.
- the Pentecost Sandstoné. These relationships hold throughout
the Kimberley Basin. :

Lithology and Thicknesss. The Elgee Siltstone is about 700
feet thick in the Phillips Range district and is thought to
maintain this general order of thickness over most of .the

area, although there may be a slight thinning to the north.

Strata of the lower half of the unit are rarely exposed
and no complete sections are available for study. A few
isolated exposures of beds within this part of the unit
occur along the Gibb River-Karunjie roads Here softer
strata, including red-brown siltstone, alternate with more
resistant arenaceous beds. The latter include beds of pink
blocky, leminated, fine-grained feldspathic sandstone; buff,
flaggy to blocky fine-grained quartz sandstone; and buff-
weathering, pale grey-green, flaggy and blocky, 1amingted,
fine-grained feldspathic sandstone. The latter (R65163017)
congists; of poorly sorted, subangular to subrounded grains
of quartz (60%) with secondary overgrowtls (15%) and feldspar
(10%).. cemented by chlorite (15%); tourmaline, zircon and !
ap&¢ite are present in accessory amounts.

In the south-eastern part of the Sheet area the lowermost
beds of the unit have been mapped as belonging to the.Teronis
Member, which is recognised in the adjoining Iissadell Sheet
area (to the east) where it is about 50 feet thick and
consists of grey and green shale and micaceous shale with
interbeds of flaggy, grey and green dolomite and minor algal
dolomite (Dow et al, 1964).

The upper half of the Elgee Siltstone is reasonably well
expoaed, not because of its inherent resistance to erosion but
because the atrata are protected by the overlying, resiatant,
acarp-forming beds of the Pentecost Sandstone. Red~brown
siltetone, and mudstone make up at least 90% of the strati=-
graphic column. These rocks are generally fissile and break
up into a starchy scree. Laminatioms are apparent only in
restricted parts of the sequence. Thin (1" to 2'), widely
spaced interbedes of red-~brown to grey-greein and rarely pink,
flaggy, laminated, fine and very fine-grained sandstone occur
in the sequence and increase in abundance towards the top.
Iron oxide~stained quartz sandstone is probadbly the most
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abundant type, but feldspathic sandstone and silty sandstone
appear.to be fairly common. The beds almost-invariably

bear oqpillation or current ripple marks, and in places
small-scale cross-beds are present. Load casts are very
common at the base. of the sandy beds, and scattered red-
brown and. green siltstone pellets; lithologically identical
to the siltstone comprising the bulk of the sequence, are
abundant in many of the beds.

- . Bast of Gibb River, on'the road to Karunjie two beds
of red-brown, flaggy to blocky, fine and medium-grained
duartz sandstone;.each about 20 feet thick, separated by
2 feet of red-brown siltstone represent the top of the unit.
The beds are cross-bedded on a small scale, and contain
abundant oscillation ripple marks; clay pellets are very
common.

PENTECOST SANDSTONE ; -
Distribution of Exposuress Exposures of the Pentecost Sand-
stone cover most of the eastern half of the Sheet area. The
unit is also exposed in the south-western quarter of the area,
in the 'core' of the Mount Barnett Syncline. :

Stratigraphic Relationships: The Pentecost Sandstone
conformably overlies the Elgee Siltstone and is conformably
overlain by the Mendena Formation (the lowermost unit of the
Bastion Group). In the Mount Ramsay Sheet area the Sandstone,
is.overlain conformably by the Hilfordy Formation, the lower-
most unit of the Crowhurst Group (Roberts et. al. 1965).

Lithology and Thickness: The Pentecost Sandstone consists

predominantly of quartz sandstone, but contains beds of
feldspathic sandstone, glauconitic sandstone, siltstone and
shale. Within the map'area the wunit has a thickness of
about 2000 feet.

On the accompanying map the unit has been divided into
three un-named members. These will be discussed in turn.

Lowers: The lower subdivision of the Pentecost Sandstone is
about 500 feet thick and consists entirely of blocky, medium-
grained quartz sandstone. The sandstone is generally cream
or white in outcrop, but in parts of the sequence purple=-
grey beds are interbedded. It is characteristically mod-
erately well sorted and contains ubiquitous planar cross-
beds. '
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.. The sandstone (R65163028) consists of well rounded
quartz grains cemented by secondary silica overgrowths.
Traces of sericite are present around some of the grain
boundaries and rare aggregates of clay and accessory
tourmaline are also present.

Middles. The middle subdivision of the Fentecost Sandstone
is about 1000 feet thick and consists mainly of quartz
sandstone, but persistent beds of siltstone, silty sand-
stoneLand-sahdy-siltstone occur .in the sequence. A
generalized stratigraphic column, drawn from several
geographically separated localities is set out in Table 1,
and shown diagrammatically in figure 2.

Table 1¢ Generalized stratigraphic sequence - middle
subdivigsion of the Pentecost Sandstones.

Overlain by upper subdivision

30" "Purple-weathering, purpleg;flaggy, 1aminated

" fine-grained quartz sandstone (R65163041) intor-

bedded -with purple and green gilﬁéﬁbhé and
_ micaceous silty sandstone
30"  White and buff-weathering, white, friable,

' massive and blocky, mediumwgrained.guarfz
sandstone. Cross-bedded. Contains scattered
clay pellets. | |

20¢ White and orange-weathering, white to buff

A* blocky, fine-grained quartz sandstone (R65163037)

with pitted weathering surfaces. Scattered
clay pellets. A

2o’ Pink-brown-weathering, pink, fairly friable,
flaggy to blocky, laminated, fine-grained
guartz sandstone (R65163040). Forms scarp
and bench. Contains 1light coloured Yoxidation"
spots. Cross-beds present but not conspicuous. .

Interbedded with white gquartz sandstone of
essentially the same composition. -

757 Brown-weathering, white to brown, friable,
flaggy, laminated, fine-grained quartz
sandstone (R65163034) interbedded with brown-
weathering thinly flaggy to fissile, "papery"
micaceous siltstone, sandy siltstone and silty
sandstone. Also interbeds of purple, flaggy,
laminated, fine-grained sandstone (R65163035)
and silt-pellet granule conglomerate (R65163036).




FIGURE 2 : GENERALIZED (OLUMNAR SECTION - '‘MIDDLE' PENTECOST SANDSTONE
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White-to-brown-weathering, white to buff blocky
and flaggy, fine-grained, silicified quartz
sandstone. Rare current ripple marks present.

Purple-grey-weathering, purple-pink, blocky,
laminated - to thick-bedded, fine-grained quartz
sandstone.

Purple, fissile, laminated siltstone interbedded
with purple~brown, thinly flaggy, fine-grained
mcaceous sandstone. Oscillation and current

ripple marks common. .
White to buff, friable, fine to medium=-grained
gquartz sandstone. Cross-bedded. Jointed.

Pink-weathering, flaggy, laminated, fine-grained,
well sorted feldspathic sandstone. Some mica
along bedding planes. Current ripple marks

present.

Buff-weathering, white to buff blocky to flaggy,
laminated to thin-bedded, fine-grained gquartz
sandstone and f eldspathic sandstone. .Cross—
beds common, including recumbent types. ;
White friable, blocky to massive, medium-grained
quartz sandstone. Abundant dark minerals scatt—
ered throughout. Some cross-beds present.

Mainly scree-covered, but consists in part at
least of pink weathering, pink, blocky and
flaggy, fine-grained, very well sorted guartz
sandstone with a silica matrix. May be inter-
bedded with softer rocks. Some cross-beds,
occasional clay pellets.
White-to-pink-weathering, white, flaggy and

" blocky, fine-grained guartz sandstone with a

silica matrix. Contains scattered purple silt-
stone pellets. Weak laminations, some cross-
beds. Top forms bench.
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Rubbly outcrop of blocky and flaggy, fine-
grained, pink, mauve and orange-weathering,
white, .pink and. purplish, well sorted guart
sandstone...Current ripple marks, some cross-
beds. Probably. interbedded with siltstone,
but.this does not crop out. Top forms bench.
Purple-weathering, purple and purple-grey
flaggy, laminated, friable, fine~grained
ferruginous sub-greywacke. Contains some
mud-cracks.. Sx . . :
Plnkuweatherlng, pink, silicified fine-grained
quartz ‘sandstones . massive, weakly laminated
to thin-bedded. 'Small-scale cross-beds present.

Purp1e=weather1ng, purple and grey, flaggy to
blocky, laminated fine-grained,. friable to
silicified ferruginous sub-greywacke or quartz

éandstoﬁé.-.These beds are generally glauconitic

but no. glauconite was seen in this locality.

Green to grey, thinly flaggy to fissile, finely
|

"laminated to thinly bedded, micaceous and .non-

micaceous siltstone. Micro-cross-beds present.
Ihterbedded with green, flaggy, fine-—grained

Underlain by Lower subdivision I

Measured by -Abney Level in vieinity of. Long.
126°57'E, lat. 16°08'S. (Photo-reference 3:61-1)
Roughly estimated at and "to west of Long.

126°54 'E, Lat. 16°36'S. (Photo-reference

Estimated in vicinity of Long. 126048'3, Lat,
16°34¢ , (Photo-reference 9-60-1)

801
301
10¢
] Forms bench.
400
50
sandstone.
A+
B+
9~62-1)
ot
D+

Measured by Abney Level few hundred yards to
East of Karunjie Homestead.

The quartz sandstone which forms the bulk of the unit is
characteristically blocky, white, buff or pink, fine to
medium-grained and in thin section (65163032, 34, 37) can be
seen.-to consist of well sorted subangular to well rounded
quartz grains cemented by secondary silica overgrowths.



Figure 3: Recumbently folded cross-laminae-middle
Pentecost Sandstone, locality P2, figure 12,
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Cross-beds..of the planar type are very common in tk=
quartz sandstones and recumbently folded cross=laminae
have been noted (fig. 3). Many of the beds are "spotted®
due mainly to limonite concentrations - in some cases the
limonite weathers out to give the rock a pitted appearance
in outerop, but in other cases the limonite is more
resistant than the enclosing rock and small protrusions
are developed.

- Some .of the quartz sandstone beds are red-brown or
purple due to the presence of iron oxides as grain coat-
ings (65163040) and in thematrix. In places white bleached
"spots" occur in these beds.

In the lower part of the subdivision glauconitic
sandstone is. generally present. . The sandstone (65163031, 33)
consists of moderately well sorted subangular to well rounded
grains of quartz, feldspar and glauconite, cemented by quartz
overgrowths. Accessory tourmaline and opaques are present.
Derrick (1966) has found in the Ashton Sheet area that the
" glauconite is"locally replaced by apatite. '

In the lowermost part of the unit green siltstone
is interbedded with green fine-grained sandstone. In. thin
section (65163026,27, .29) these rocks can be seen to
consist of quartz, feldspar, chlorite, and muscovite,
cemented by- secondary quartz overgrowths. 'accessory amounts
of -rutile, apatite, tourmaline zircon and .opaques are
present. 1In part of the Ashton Sheet area these beds
contain copper minerals (Roberts, Derrick and Ivanac,
1966) .
Upper: The upper subdivision of the Pentecost Sandstone .
crops out extensively in the eastern and south-eastern
part of the map area. The lowermost beds generally lie at
the top of a prominent scarp (e.g. Bluff Face Range).
The thickness of the subdivision is thought to be about
500 feet.

The subdivision consists of white, medium and coarse-
grained quartz sandstone, with minor beds of fine=-grained
quartz sandstone. The sandstones are characteristically
blocky and weakly laminated. Cross-beds are ubiquitous
and purple clay pellets are common, particularly in the
coarse-grained beds. The fine-grained beds are more
abundant high in the sequence than in the lower part.

1
I

u".’\ﬁg\
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... .In thin section (65163039) the sandstone consists of -
quartz grains cemented by secondary silica overgrowthss
tourmaline and zircon are present in accessory amounts.

G G o e A S SRR

MENDENA FORMATION .

Distribution of Exposuress. . The Mendera Formation is
exposed-in the Salmond- River district (along the eastern
margin of -the Sheet area), and near the Durack River in

the far southern part of the area.

Stratigraphic Relationshipss The Formation conformably
overlies the Pentecost Sandstone. In the Mount Elizabeth
Sheet area the unit is the youngest preserved part of

the Kimberley Basin succession but to the east, in the
Lissadell-Sheet area (Dunnet & Plumb, 1964) the unit is
conformably overlain by the Wyndham Shale.

Lithology and Thicknesss Only the lower part of the
Mendena Formation is preserved in the map area. Exposures
are very poor and 1itt1e can be said about the sequence
except that it consists of a series of resistant beds
(mainly quartz sandstone) alternatingwith less resistant
beds which are made up in part of purple .siltstone.

The resistant beds are generally from 10 to 20 feet
thick and consist of brown, green, purple or white fine to
medium-grained quartz sandstone. The beds are flaggy
or.blocky and are generally well laminated. Current and
oscillation ripple marks are common in the strata and clay
pellets are abundant.

The less resistant strata are rarely exposed, but
purple siltstone crops out at several localities and
much of the sequence may be made up of this rock type.
The less resistant beds range from 10 to 50 feet in thick-
ness.

The total thickness of Mendena Formation preserved in
the map area is thought to be about 300 feet.

CARPENTARTAN OR_ADELAIDEAN

HART. DOLERITE
Distribution of Expgguress The Hart Dolerite is exposed
at widely scattered localities throughout the Sheet areas
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Stratigraphic Relationshipss The Hart Dolerite intrudes
(mainly in the .form of sills) rocks of the Kimberley
Group.  The highest stratigraphic position at which the
Dolerite has been noted is in the middle subdivision of
the Pentecost Sandstone. It is thought to have been
intruded after the deposition of the Kimberley Basin
Succession, but before its structural deformation and
certainly before the deposition of the Mount House
Group.. . s g ® OB peTes : _
Lithologys - -In hand specimen the dolerite is most
commonly dark-grey-green or black, tough, and generally
" mediva ‘to ¢aarse-grained. . It weathers into rounded tors
and .typically forms low, black-soil-covered flats and
valleys. Granophyre is present at one locality 25 miles
east.of Gibb River Homestead but elsewhere the Dolerite
is fairly uniform in appearance.

The main constituents of the most common type of
dolerite (65162015, 16) are plagioclase.(Angy) and
augite which occur as sub-ophitic intergrowths associated
with .minor interstitial miérographic intergrowths of
quartz.and potash feldspar (3% of rock). Some ilmenite
is present. Most .of the primary constituents of the rock
are altered..to some degree. Alteration products include
chlorite, carbonate and sericite, the latter being
especially .evident in the feldspars. Leucoxene is
commonly associated with the ilmenite. Accessory
apatite crystals and traces of amphibole are present.

One specimen (65163014) contains olivine. The olivine
occurs in association with” sub-ophitic intergrowths of
pyroxene and labradorite. As well as minor amounts of
opaques there are aggregate patches of biotite and green
amphibole, the latter often rimming pyroxene. Cloudy
?epidote and sericite alteration is most common in the
feldspar. Olivine is altered to serpentine minerals
and opaques, but the pyroxenes are mainly fresh.

The ‘granophyre’ (65163013) isa chloritised rock of
granitic composition. The potash feldspar occurs as
"feathery" radial intergrowths with minor amounts of
quartz. On a slightly increased scale these minerals
have a micrographic texture but they do not form obvious
radial groups. Simple grains of clouded potash feldspar
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are common .in the rock and in the few interstitial areas
grains of quartz are intergrown with potash feldspar
crystals. Chlorite, with spherulitic texture commonly
occurs .in these interstices; Sericite is also a common
alteration product. Accessory leucoxene, sphene,
apatite, rutile and opaques are present in the rock.

ADELATDEAN
MODNT HOUER GROR . ..

-.-The four formations of the Mount House Group were first
described by Gellatly, Derrick and Plumb (1965) in an area
of.excellent exposure in the scarp. on the south-eastern
side .of the Clifton Plateau (Lat. 17 24'S; Long. 126°E)
in .the adjoining Lansdowne Sheet area to the south. The
Clifton-Plateau is 35 -miles from the nearest exposure of
the .Group on the southern margin .of the Mount Elizabeth
Sheet area and, as might be expected, the sequence
differs slightly from that in the type area. The Walsh
Tillite-and the Traine Formation are the only units
i_f"ecognisedo

WALSH TILLITE

Distribution of Exposures: The Walsh Tillite crops out
in a north-south zone about 10 to 15 miles wide extending
from about 5 miles south-east of Gibb River Homestead, to
the southern margin of the Sheet area.

Stratigraphic Relationships: The Tillite rests unconform-
ably on.strata .of the Kimberley Group.and may be inferred
to post-date the Hart Dolerite and rocks of the Bastion
Group. - The unit is conformably overlain by the Traine
Formation.

Lithology and Thicknesss The Walsh Tillite, as its

name implies,; consists mainly of tillite, but thin beds
of dolomite cap the tillite and have, for mapping
purposes, been included in the unit. Rare beds of pebbly

sandstone occur within the tillite.
{

Fresh outcrops of tillite are very rare and much
of the area mapped as Walsh Tillite on Plate 1 is
covered by bouldery soils the fresh exposures are
restricted to steep creek banks. - The best exposures




Figure 4: Outcrop of tillite (Walsh Tillite)
at locality 3.
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of tillite to be found are in the main western tributary
of. the Traine River near Knob Yard (localities 4 and 5,

Plate 1) and in a creek bed about 4 miles to the north-

west (locality 3)..

- - The tillite consists typically of a dull greyish-
purple.to red brown, unstratified, poorly sorted mixture
of.clay and silt-sized grains in which well rounded to
angular megaclasts (pebbles, cobbles and -boulders), -
principally. of quartzite are embedded (fige. 4). Sand-
sized grains are scattered through the matrix. Many
of the megaclasts are polished, some are both polished
and striated and rare .ones are faceted.. -The largest
megaclast found in situ is 7 feet across; at a point
about 3 miles east of locality 7 a boulder 18 feet long
and 10 feet wide protrudes 6 feet above the soil in
which it is embedded - the boulder is almost certainly
glacial. -

The section -exposed at locality 3 is shown in
figure 5. The tillite is overlain by a bed, 2 feet
thick, of grey silty .limestone or dolomite,. which in
some places shows wavy bedding and in others is contorted.
It contains pebbles of silicified sandstone, and is
overlain by dark brown silty, possibly chloritic,
shale some 25 feet thick; the actual contact was not
observed, -but it is.assumed to be conformable, as the -
whole sequence is in general flat-lying. The shale is
closely fractured and readily breaks into small fragments
when struck with a hammer; it contains rare scattered
pebbles up to half an inch across and grades upwards
into .pinkish-brown banded dolomite with a platy parting
ranging from " to 2", and a thickness of about 15 feet.

In a creek bank near Knob Yard (locality 5) about
30 feet of tillite is exposed. Here the matrix is
predominantly silty and the erratics are mainly silicified
quartz sandstone and quartzite. Round $ome of the mega-
clasts the matrix has a pale green colour. The base of
the section is not exposed and the top is soil covered;
near the top of the creek bank the matrix shows thin
(2 inch) stratification.
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At locality 4 (about half a mile upstream of locality
5) about-20-feet-of tillite is exposed. Towards the top
of the creek bank the characteristic purplish colour
is altered to a pale grey, perhaps due to leaching by
ground water of some of the iron content in the tillite
matrix.. Nearby a strongly cemented, coarse-grained
sandstone contains pebbles, cobbles and boulders of
silicified sandstone typical of the Walsh Tillite. The
sandstone -is. .roughly bedded. A similar outcrop occurs
near Nap's Yard (locality.l), where 20 feet of very
coarse pebbly sahdstone and pebble conglomerate is
éxXxposed; the pebbles, as. well as the scattered cobbles
and small boulders. present in.the beds.are all composed
of .silicified sandstone. A4s at locality.4, the pebbly .
sandstone is roughly bedded and .poorly sorted. . It rests
with slight unconformity on a very .coarse-grained sand-
stone that may be part of the Warton Sandstone.

At locality 6 the tillite is not exposed; dark

8ilty shale occurs at the base of the-section. The

shale is overlain by_véry finely crystalline greyish
pink dolomite 10 feet thick; manganese staining in the .
form of dendritic films.is evident on fractures .and thin
partings.. Gross.parting ranges from 2 to 12 inches.

The .rock weathers to a grey colour with.a fluted and.
fretted surface. A similar section occurs at locality 2.

At locality 8 tillite crops out in a creek bed and at
locality 9, some 200 feet higher in elevation, beds of
dolomite .crop out. The intervening hill slope is. covered
with pebbles; cobbles and boulders indicating that tillite
lies beneath.and thus could possibly be over 200 feet
thick. However the tillite may only be mantling a
"basement’ slope and could be much thinner than 200
feeto

The dolomite bed which.ecaps the tillite is a good
"marker" unit both on the ground and on air photographs,
On which it is visible in many places as a light-toned
bench. It contrasts strongly with the dark tone of the
overlying sandstone of the Traine Formation. The bed is
- 15 feet thick.at locality 3, 6 feet thick at locality
7 and 2.feet thick at locality 9. It is not present in
the southern part of the Sheet area, and the fact that
Ithe southern limits of the outcrop appear to coincide



— 240

- 220 -

|- 200

- 180

- 160

- 140

TRAINE FORMATION

-
120 w
w

- 100

|- 80

- 60

- 40

- 20

f———WALSH TILLITE

)
Mgasured by :

1

COLUMNAR SECTIONS OF WALSH TILLITE AND TRAINE FORMATION
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with .the extrapolated crest-line of the Warton Sgndstone
cuesta in.the Barnett Range, suggests. that the crest line
may have been exposed during the deposition of the
dolomite.

Glaciated Pavements

West of Morris Range seven exposures .of polished,
grooved and striated. bedrock have.been observed at
seven main localities. These features are considered to

be .due to the abrasive action of subglacial moraine
material as it was moved along close to or in contact
with the surface of the bedrock by its enclosing ice.

. At each .exposure the bedrock is composed of silicified
dquartz..sandstone of the lower subdivision of the Pente-
cost Sandstone.

The pavement localities are shown on Plate 1
where they have been numbered P1 to P7. Details of
their location are given in Table 2.

Table 2 ¢ Location Details - glaciated pavements

Map Air Photo Grid Latitude Longitude
Symbol = Reference . Reference (s). (E).
Pl 11-61-"7 446894 16°40'45"  126°21'50"
P2 11-61-8 447894 16°41'00"  126°21'45"
P3 11-61-9 442898 16°42120"  126°23 120"
P4 11-61-2 442897  16°%2'35"  126°23140"
P5 11-61-4 445895 16°42'30"  126°%24'10"
P6 13-02-2 441879  16°s0'15" 126921110
P .449876 . 126°25'30"

13-08-6 .

16°51' 30"

Pavement Pl

extends over an area about 50yards wide

and 50 yards long, but large parts of the surface. have

been destroyed by recent erosion.

In places the pavement

retains a bright polish but over most of the area
parallel grooves and striae are the only vestiges of

glaciation,

Along the north-western part of the pavement

a brightly polished north-dipping surface bears deep

crescentic gouges (Harris, 1943, p249; Flint, 1957, p64)
and well developed parallel grooves and striae. The
distribution of polished and unpoiished areas within the
crescentic gouges gives good evidence of ice-flow from the
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north.  .Fine crescentic fractures are present on this
surfaces most .are . concave downstream, but some are coﬂcave
upstreama The grooves .and striae are consistently oriented
-throughout the entire area of the pavement; they trend at
195°.

Pavement P2 is about 20 by 20 yards in area and
al though polishing is rare (due to recent weathering)
grooves and striae remain.conspicuous.. Crescentic. gouges
are developed on .north-dipping slopes within the pavement
and . again give evidence of ice flow from the north. The
grooves and striae have trends ranging from 187° to 195°.

Pavement P3 covers an area of about 10 by 5 yards .
and although it is well polished and grooves and striae
are abundant, there is no clear evidence of the.sense.
of ice movement. The grooves and striae trend at 195°,

Pavement P4 (fig. 6) .is.of similar extent and the
polish and groovées and Striae are generally well pres-
erved.  The grooves and striae. have trends ranging from
190° £0.197%.. In one part of the pavement a smallledge -
standing 3 inchés above the general level of  the pavement
provides evidence .of ice flow from the north. . The lower,
northern .surface is polished and striated to within a few

-inches of: the ledge, which itself has_a brightly polished
vertical wall, but no striae. The intersection between
the wall and the higher, southern surface is rounded and
pitted with numerous small crescentic gouges'(concave to
the.south)f..This.combination of features is most un-
likely to have developed if the ice flow had been
from the south.

Pavement  PS. At locality P5 several beds of sand-
stone, displaying polishing and striations over an area
of a few square yards, are exposed on the northern side
of a low hill of quartzite rubble derived from the Walsh
Tillite. The direction of the striations on the relative-
ly flat bedding surfaces ranges from 170° +to 1900, and
the northern edges of the .beds are rounded and polished,
strongly suggesting ice movement from the north.

Pavement P6. occurs on an elongate north-trending,
mound-like ridge of quartz sandstone. To the east, west
and north the ridge dips beneath bouldery soil (tillite
residue); it appears to have formed an elevated area in




Figure 6: Part of glaciated anemant P4. Note deep

crescentic gouges (foreground); parallel
grooves and striae; bright polish and
crescentic fractures. Long arm of compass
points north,



Figure T: North-eastern part of glaciated pavement P6,
Note deep grooves, bright polish and abundant
striae on upper surface in contrast to patchy

polish on lower surface. Long arm of compass
points north.
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the pre-tillite terrain. The ridge is about 500 yards
long énd 100 yards across and rises to 20 feet above

the surrounding level. Polished, grooved and striated
surfaces occur along the western margin of the ridge

(at the foot.of the ridge slope), and in the north-
east. ILess well preserved grooves and striae also occur
on the crest of the ridge. . Along the western margin and
on the crest the grooves and striae have trends rangiqg
at 165°. In the latter area it is probable . that the ice
flow-was deflected by the north-easterly dipping ridge
face.

Good evidence of the sense of movement of the ice
occurs on the north-dipping, northern parts of the ridge
surface. At one locality, in the extreme north-east,
deep grooves have been cut into the bedrock; they are
terminated southwards by a.broken, patchily polished,
south=-dipping face. (fig.7). The patchy polish on the
southern face indicates that the breakage occurred .
either before or during the. glaciation. The contrast
in the degree of polishing on the broken and grooved
surfaces leaves little doubt that ice flow was from
the north.

Crescentic gouges (concave northwards) and crescentic
fractures (concave southwards) are common on the northern
ridge slopés.and although Flint (1957, P64) regards these
features .as unreliable. indicators, fhe.genéral consistency
of orientation, (particularly of the gouges) in the Mount
Elizabeth Sheet area can be taken as supporting evidence
of ice flow from north to south.
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Pavement P7, which covers an area of approximately
60 x 25 yards was found by Harms (1959) and is by far
the best preserved glaciated surface yet known in the
Kimberley-region. Virtually.the e ntire surface is
brightly polished and is traversed by long parallel
grooves and striae. Some of the grooves are several

iriéhes.deep (fig. 8) and 20 yards long but most are
shallow and less than an inch across. Chatter-marks
(concave -southwards) are common in the grooves and
erescentic gouges . occur: Oh north-dipping parts of the
surface. Taken-overall the pavement surface is '
slightly arched; the central part of the surface is

5 feet or so higher in elevation than the northern
extremity.-

No conclusive evidence of the ice-~flow direction was
found on the pavement but the crescentic gouges are
orieﬂted as in the other pavements of the Sheet area
and suggest ice flow from the north.

'The gr00ves and strlae have trends ranging from
173° to 177%.

TRAINE FOBMATION -.- . R L R T p {LLveE.a HDG

L -

Distribution of Exposuresz - The Traine.Formation crops

i

out-within.a belt extending sboutﬁ?o miles- northwards
from éhe'southernpmsrginfefpthe,SheetLareawbe$meengthe
Phillips Range and the Traine River.. : ;. hzva

Stratigraphic Relationships:  The Formation rests

conformably on the -Walsh- Tillite. The top of the unit 'is
eroded. - : T

Lithology and Thickness: .The best section of the

Traine Formation in the Mount Elizabeth Sheet area is
exposed to the south of locality 3 (Plate 1). The
sequence is shown diagramatically on figure 5. Chocolate
(dark brown) shale (with a few interbeds of grey calcareous
siltstone o¢curs at the base of the unit but the sectlon
becomes more silty upwards and some 85 feet above the base
it grades into fine-grained micaceous sandstone. At

this level the..sandstone is greyish-purple, but higher it
is red-brown, and it is the latter colour that seems to

be responsible for the strikingly dark tone on the air
photos. Many of the hill slopes are mantled with_ieose




Figure 8: Grooves and striae on glaciated pavement P.7.



t Grooves and striae on glaciated pavement P7.
Note trains of chatter-marks (in shallow grooves -
centre of photo) and crescentic fractures (right).



Figure 10: Crescentic fractures on glaciated pavement PTj
top of photo towards north; scale 6 inches long.
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fragments of the red~-brown sandstone, and this accounts
for- the variation -- in detail -- of the edge of the -
dark. toned area. The unit 1is 150 feet thick at this
locality, but its top has been eroded.

At locality 2 dark red shale overlies the dolomite
of!.the Walsh Tillite; only small angular fragments of
shale are:-.seen, -and the hill slope is littered with angu-
‘lar blocks of red-brown, -fine-grained sandstone showing
current lineation (Stokes, 1947). Some of this sandstone
may be ‘interbedded with the shale, or it may derive from
the .upper part of the section where 40 .feet of ‘red-
brown sandstone is seen .in. place. At this locality, .
some 10 feet of ferruginous nodular laterite caps the
sandstone; the preserved thickness of the Formation is
165 feets

: At 1ocality 7 a 4=foot 1nterval above the dolomite
may be underlain by shale, but the first definite
outcrop is of thickly bedded, .-greyish-purple, fine-
grained silty sandstone 15 .feet thick. The next 30

feet is concealed and is succeeded by flaggy to blocky,
laminated sandstone that continues to the top of the hill.
In places. it is well jointed.. Current lineation was seen .
on.-many. loose.blocks, but only rarely.in place. The
. thickness of .the Traine Formation at this locality is

' 170 feet, but its top is eroded.

- Less than 50 feet of the Formation is present in the
section. at locality 6. Immediately above the dolomite. .
the outcrop is poor but the sequence is thought to .consist
of interbedded chocolate (dark brown) shale and fine-
grained silty sandstone. This is succeeded by medium to
thick-bedded, red-brown, fine-grained sandstone.

CAINOZOIC

Thin deposits of laterite and unconsolidated materils
of probable Cainozoic age are widely distributed within
the Sheet area. Aithough we have no means of accurately
determining the age of any of these deposits it.is thought
that the laterite may be of Tertiary age, and that the
alluvial deposits may be Quaternary.
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Lafériﬁéf(ip)o Only a few small outcrops of laterite
are_known-inﬂthe-map area - a group of exposures occurs
to the.east.of . Gibb River Homestead and further scattered
exposures..occur some 20 to. 30 miles north of the Home-
steads. All.the known deposits-have been developed on the
Carson Volcanics, and in most cases both a mottled zone
and--a.. pisolitic zone are present. The laterite is
typically open-textured and yellow, orange or brown in
coloure.

Lateritic. s0il (Czl) .In an area 20-40 miles north of
Gibb. River Homestead strongly ferruginous and pisolitic
solls are present and have been mapped with the symbol
Czl. -They are believed to be residual soils developed

" on laterite.

Black soil (Czb) Small scattered deposits of grey or
black clayey .soil occur .in areas underlain by basic
igneous rocks and have been mapped as "Black Soil" (Czb).

the .Cainozoic deposits are the soils and eluvium developed
on gentle hill slopes and on plateaux. A great variety
of.soll. types are present but two broad classes can be
recognized - '

(1) the reddish, fine, even-textured soils developed
tT on the.Carson Volcanics, and . ’

(i1) the light coloured sandy soils developed on the
" " arenites. '

- The Carson Volcanics, Elgee Siltstone and Mendena
Formation are less resistant to erosion than the other
units in the sequence and they are extensively soil-
covered,

Alluvium (Qa) Deposits of alluvium are common along
the major watercourses but in general they have little
areal extent - the flood plains are typically narrow.

The alluvium is generally composed of fine sand and
reddish mud.




TABLE 3: SUMMARY OF STRATIGRAPHY - MOUNT ELIZABETH 1:250,000 SHEET AREA

AGE ROCK UNIT AND LITHOLOGY MAXTMUM PHYSIOGRAPHIC DISTRIBUTION REMARKS
SYMBOL THICKNESS EXPRESSION
IN FEET
QUATERNARY Qa Alluvium 20 Flood-plains along Widespread; occurs in Shown on Plate 1 only
(?) major watercourses small areas flanking major| where of comparatively
watercourses large extent,
¢ Czs Soil, sandy soil, eluvium 20 Flats, gentle slopes Widespread Developed principally
A g on Carson Volcanics,
I Flgee Siltstone and
y Mendena Formation
0 Czb Black or grey clayey soil 10(?) Low-1lying flats Restricted to small, Developed only on the
isolated areas in the Carson Volcanics and
Z UNDIFFER- gi:?r?izezn§o$estead the Hart Dolerite
C ENTIATED » ear
1 Karunjie
o Czl Ferruginous, pisolitic, 10(?) Flat areas or very Restricted to small, Confined to areas
lateritic soil gentle slopes isolated areas in the underlain by laterite
Plain Creek district
PERTIARY Tp Laterite 30+ Mesas Confined to small, Mottled and pisolitic
(?) isolated areas east zones generally well
of ‘Gibb River Home- developed
stead and west of Gibb
Range
UNCONFORMITY
M
A 0 TRAINE Red-brown, greyish- Resistant and poorly Confined to north-south Top of unit eroded;
D g FORMATION purple fine-grained resistant-arenites trending zone south of conformable on Walsh
E T (Pha) silty micaceous sand- 170+ form scarps and Gibb River Homestead Tillite
L stone; dark red shale plateaux; lutites
A H and micaceous silt- form underlying hill
I 8 stone; minor fine- slopes
D S grained silty kaolinitic
E E sandstone
A G
N R WALSH Dull greyish-purple, Poorly resistant- Unconformable on rocks
Q TILLITE red brown, tillite; clay 200(?) forms rounded, boulder- of Kimberley Group;
U (Baw) and silt matrix with ' strewn hills dolomite forms gocd
P mainly quartzite mega- marker horizon
clasts; flaggy pink
5 dolomite
UNCONPORMITY
R
0 ADELATIDEAN HART Dark grey-green, med- Poorly resistant- Widespread, small areas Intrudes Kimberley
T OR DOLERITE ium to coarse-grained - forms valley and low- Group as sills, and
i CARPENTARI~ (Bdh) dolerite; granophyre lying soil-covered ' rarely as dykes.
B AN areas Unconformably overlain
R by Walsh Tillite,
Contains copper mineral
0 near Karunjie
2 ¢ B c MENDENA Fine to medium-grained Poorly resistant - South-east of Karunjie Very poorly exposed.
0 A A B FORMATION quartz sandstone, 300+ forms undulating, and in an area near the Probably pre-dates
I R % 0 (Btm) purple siltstone soil-covered country, southern margin Hart Dolerite. Uncon=-
p I g broken by rare formably pre-dates
C E 0 strike~ridges and Walsh Tillite
N N benches
T
A
R
I
A
N
|

L2



TABLE 3 (Contd)

(i1)

east

AGE ROCK UNIT AND LITHOLOGY MAXIMUM PHYSIOGRAPHIC DISTRIBUTION REMARKS
SYMBOL THICKNESS EXPRESSION
IN FEET
upper White, medium and Resistant - forms Extensive in east and Conformably over-
P (BKpu) coarse~-grained quartz 500 elevated rugged south-east lain by Mendena
E sandstone, minor fine- terrain, Basal beds Formation
N grained quartz sand- cap a prominent
K T stone scarp
1 E
M C middle White, buff and pink Resistant and poorly Extensive in north- Glauconitic beds
B 0 (BKpm) fine and medium- 1000 resistant - where east, centre, central- occur near base,
B S grained quartz sand- dipping resistant beds| south, Also in Copper minerals
B T stone; glauconitic form cuestas, where Barnett Range and in occur in lower
L sandstone; grey-green horizontal form mesas, far south-east part of subdivision
E S micaceous siltstone plateaux and benches. in the Ashton
Y A Less resistant strata 1:250,000 Sheet
N form valleys and area (Derrick, 1966)
D bench-cappings
S
P G T lower White, medium-grained 500 Strongly resistant - Continuous north- Basal contact some-
R R 0 (BKpl) quartz sandstone forms cuestas trending belt through what transitional
0 0 N centre of area, Also
T v E extensive to south-
E P west of Karunjie and
R in Barnett Range., Small
0 areas in extreme north-
A east and south-east
0
I ELGEE Red-brown siltstone Poorly resistant - Semi-continuous north- Lower half of unit
o SILTSTONE and mudstone; red- forms valleys and trending belt through rarely exposed
700 . >
c (Bke) brown to grey-green steep hill slopes centre of area and in
A fine and medium-grained beneath capping of Barnett Range. Small
R quartz sandstone and Pentecost Sandstone areas south-west of
P feldspathic sandstone Karunjie and in extreme
B south~-east
N
T TERONIS Grey and green shale; Poorly resistant - Confined to small areas Dolomite beds locally
A MEMBER flaggy grey and green 50 forms low rises in extreme south-east stromatolitic,
R (Bkt) dolomite Member lies at base of
I formation
A
N WARTON White and buff, medium- Resistant - forms Semi-continuous belt Upper contact probably
SANDSTONE grained qguartz sand- 1600 cuestas through Gibb and transitional
(Bkw) stone; pale purple- Barnett Ranges. Also
grey medium-grained in south-centre and
feldspathic sandstone south-east
CARSON Grey-~green to black, Poorly resistant- Discontinuous belt Disseminated copper
VOLCANICS massive and forms gently flanking Gibb and minerals present
(Bkc) amygdaloidal basalt; 2300 undulating country Barnett Ranges. locally,
amygdaloidal spilite, with rounded hills Isolated areas around
feldspathic sandstone, interspersed with Mount Elizabeth Home-
micaceous silts*one wide soil-covered stead and in extreme
areas south-east
KING White and buff, medium Strongly resistant - Large area in north- Base of unit not
LEOPQLD and coarse-grained 2800+ forms elevated west; smaller areas exposed. Strongly
SANDSTONE quartz sandstone craggy hills and in Phillips Range and jointed
(Bk1) plateaux in extreme south-
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STRUCTURAL GEOLOGY

----The Mount Elizabeth Sheet area lies in the central
part.of the Kimberley structural Basin. The Basin is
bounded:.to thewsbuthueast and south-west by strongly
félded and: faulted zones, but the..central part of the
Basin..(including.the Mount Elizabeth Sheet area), has
sufferéd only.mild deformation. The main phase of
deformation occurred prior to the deposition of the _
Mount House Group and most,--if not all of the structures
present in.the Mount Elizabeth Sheet area, are thought
to-have been developed during this. phase. In. parts of the
Basin, . notably in the Lennard River Sheet area, a second
phase of deformation occurred after the deposition of the:
Mount House Group. ‘

Folds:. The structure of the Sheet area is dominated by
four long, paréllel, west-trending folds. The southern-
most. - the Phillips Range anticline (fig. 11) - has limbs
which dip.at from 10%to 20°; the limbs of the Barmett
Range syncline dip at about 8° in the west but the dips
become lower.in the east; the Gibb River anticline is a
less well defined structure with flanks which dip at 5°
or. less and.-the Chapman River syneline has very gently
dipping limbs.. Thus there is a progressive diminution
northwards. in the amplitudes of the folds. All the folds
have: a. gentle overall plunge to the east. Numerous minor
folds roughly parallel the major folds but they are
generally of only local significance.

... A.second set of-important folds trends about north-
north-west. Two.such folds lie in the Gibb River - Mount
Elizabeth district and others occur in the nor th-eastern
gnd south-central parts of the Sheet area.

LA major syncline in the south-eastern segment of the
Sheet area trends about north-east and is roughly parallel
to the Basin margine. Its limbs are very gently dipping.
Faultss Numerous faults up to 5 miles long and several
up.to 15.miles long are present in the Sheet area, but
few are-believed to-have throws of more than a few tens
of.feet. In the eastern half of the Sheet area north-
easterly trending faults are predominant, while in the
western half north-striking faults are the most abundant.
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Easterly.gnd"north—ﬁesterly trending faults are common
in.the northern and western parts of the Sheet area.
Most of the-faults have linear surface traces, but
some are arcuate, suggesting perhaps that they were
developed during the operation of the stress field
responsible for the foldlng.

ﬁﬁiﬁféé~ Joints are very numerous in most of the
arenites of the area. The most prominent sets trend at
120°, 90°, 60° ana 30°,

GEOLOGICAL HISTORY

. Lo ! ¥
.~ e g W i <ot

_The oldest rocks exposed in the map.-area are strata
of. the-Xing Leopold Sandstone, the basal unit of the
Kimberley Group.  The sedimentary basin in which the
Kimberley Group'was deposited began to develop about
1800. million years ago, .at the beginning of the
Carpentarian Period. . At this time acid lavas (Whiteé
water .Volcanics) were extruded onto an eroded surface
made up.of foldéd geosynclinal strataand igneous
intrusive rocks.  -The lavas were submerged and the
arenites.and lutites of the Speewah Group were laid
down -on- them, .probably in a shallow marine environment. -
It is'not known.if the Whitewater Volcanics or the
Sbgewah.Groupmoccur.in the subsurface in the Mount S
Elizabeth Sheet area.

-The Xing Leopold Sandstone was apparently deposited
in a ' shallow marine.environment marked by persistent,
strong current activity.

--The deposition of the King lLeopold Sandstone was
followed by the extrusion of the flood basalts and the
deposition of the clastic and pyroclastic materials
.whichvmake up the Carson Volcanics.. .The basalts are
believed to.have been extruded mainly onto a land surface,
but some may have been extruded onto a sea floor. The
interbedded sediments were certainly laid down in water,.

The succeeding Warton Sandstone is regarded as a
shallow-marine.-deposit, as are the overlying units -
the Elgee Siltstone and Pentecost Sandstone. During
the initial stages of-the deposition of the Elgee
Siltstone stromatolite colonies and associated carbonate-. . &
rich strata were developed in the south-eatern part of
the Sheet area.
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The Mendena Formation (the lowermost unit of the Bastion
Group) is also thought to have been laid down in a shallow
marine environment. Although the Mendena Formation is
the .only unit.of the Bastion Group preserved in the
Mount/Elizabeth Sheet area it is likely that several
thouisand..additional feet of sediment were laid down
conformably on it. After the deposition of these beds
the'.succession was intruded by the Hart Dolerite.
Subsequently.the area was folded, faulted, uplifted
and subjected to prolonged erosion; these events occ~-
urred either in latefCarpentarian or early Adelaidean
times. .Erosion appears to have bevelled the area to a
point approaching the present general levels prior to
the deposition of-the ‘Mount House Group = glaciation
may have played an important role in the denudation.

The Walsh Tillite is thought to have been laid d own
in a terrestrial environment. The wide distribution of
glaciated pavements beneath the tillite, though not
ruling out a-marine environment, is.more suggéstiwe of
'ferregtrial conditions. . The dolomite beds at the top
of the unit are restricted in their distribution to the
nofth”pf the extrapolated crest-line of the Warton
Sandstone ridge in the southern Barnett Range, and this
suggests that the crest-line may have remained sub-
aerially exposed. during the deposition of the dolomite.
The -fine; regular laminations in the dolomite and the
nature of its association with the tillite, together
with the e vidence that it was deposited over a restricted
area suggest that it was laid down in .a lake during the
initial stages of ice retreat. If this interpretation
is valid it provides further evidence of a terrestrial
origin for the tillite.

Following the deposition of the dolomite the ice
probably retreated further and normal clastic sediment- |
ation appears to have begun in a shallow, transgressive
sea. The Traine Formation is the only preserved record
of this sedimentation in the Mount Elizabeth Sheet area.
Further strata were. probably deposited but they were
eroded following a marine regressions
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. .‘The next-recorded event was the development of a : -
laterite profile, probably in Tertiary times. Erosion -
of the 1ateriteguand.the.developmeﬁt of various soils and
alluvial deposits are the most recent events to have
effected the. area. The development of the present
drainage system possibly post-dates the establishment
of the laterite profile, but the evidence in this regard
is inconclusives

Cross-bed Orientations — Kimberley Group

The.arenites of .the Kimberley Basin succession are
ubiquitously cross-bedded and as part of a wider, regional
study, cross-bed orientations were measured at 9 locali=-
ties in the Mount Elizabeth Sheet area (fig. 12).

-At each.of 5 of these localities 25 separate, randomly
chosen, sets of crossfstrata were measured; at the other
4 localities between 11 and 15 measurements were made.
Five localities are in the King Leopold Sandstone, two
are in the Warton Sandstone and two are in the Pente-
cost Sandstone.

The results are summarized in Table 4. The directions
of dip of the cross=-strata studied range from 31° to
255°, but 67% lie within the arc 136° to 210° , and it h A
may be. conclude& that the most important direction of
current flow was from the north«north:westerly quadrant.
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Analysis of cross-=bed dip directions

Table 43
measured .in the Mount Elizabeth Sheet area.
The numbers of readings at each locality
falling within..specified 15° intervals of
arc are indicated by numerals.
‘Diréction Localities (See Figo 11) total numben
of dip of ' ' of measure-
cross-bedd K1| k2| k3| ®d x5 wi|we| P1| P2 ment
A 1B
16- 30
31- 45 ] 4 4
46- 60 : : 6 6
61~ 75 ; 1 3 4
76- 90 2| 2 2 2 | 1 9
91-105 1l ; 2 3
106-120 8| . 5 1|1 12
121-135 1] 1] 5|2 1 8
136-150 |3 [ 1| 7| 7| 1|4 |1 2 26
151-165 9| 2| 1] 3| al|al1 4 28
166-180 |7 | 2 5 1|2 3 20
181-195 - |3 | 4| 1| 5| 1|3 |2 |3 22
196-210 |2 | 4 1f 3|15 |6 22
211-225 |1 | 1 S I A (R 5
226-240 1y - | 3|, 4
241-255 2 |1 3
256-270
271-285
286-300
.301-315"
316-330
331-345
346-360 | -
Total - : : : : , )
ggggggegf 25 115 |25 |25(11 ks |2 |25 hs 176
mental Lo b sl b b i ]
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ECONOMIC GEOLOGY

-« Apart from water. no . . mineral deposits of
economic.value are knownqin'the Mount Elizabeth Sheet
area. -Occurrences of copper minerals are known and
bauxite has recently been discovered in adjoinigg é :
areas. %

Waters Surface water supplies are plentiful and
reasonably. widely distributed over the Sheet area.
There are no -permanently flowing watercourses but
large waterholes. persist in the major streams through-
out the"dry season. The Hann, Chapman and Durack
Rivers are notable in this regard.

The. prospects of obtaining underground water supplies
appear- 10 be .good. .-No.bores have yet been sunk but
a spring ilssuing. from the King Leopold Sandstone sﬁpplies
-Gibb .River Homestead and provides evidence that the
Sendstone-is capable of acting as a water reservoir.
Many of the other arenites.-may also be sufficiently
porous-and ‘permeable to act as. useful reservoirs,
althoﬁghudeep silicification may in some places have
effectively sealed the rocks.

- «-: An account of the hydrology and hydrogeology of:the
_Kimberley'§egion is given by Allen (1966).

- Coppers Harms (1959) has drawn attention to occurr-
ences-of copper minerals in the Hart Dolerite near
Karunjie Homestead and in the Carson Volcanics,'

-Near Karunjie chalcocite and chalcopyrite occur in
loose boulders of Hart Dolerite.scattered through black
soil. Only a small proportion of the boulders contain
visible copper minerals. The minerals occur as
disseminated discrete crystals or, less commonly, in
small clots.

Chalcopyrite and malachite have been noted in
lavas.of the Carson Volcanics near the Barnett River
Gorge. . The minerals occur as scattered, discrete
crystals and in small vughs. Similar occurrences are
common in.the Carson Volcanics elsewhere in the Kimberley

region but nowhere have concentrations of economic
interest been found.



39

Roberts, Derrick and Ivanac (1966) have described
copper occurrences in the extreme south-eastern part
of the Ashton and the south-western part of the
Cambridge Gulf Sheet areas. The occurrences are 25
miles apart, -but they occupy identical positions in the
stratigraphic column = both occur in green micaceous
siltstone about 30 feet above the base of the middle
subdivision of the Pentecost Sandstone. Although the
grade is low (0.36% Cu in one instance) the beds are
worth& of- detailed examination.

-Bauxites During 1965 bauxite was discovered by
K. Malcolm of U.S. Metals in the adjoining Ashton
13250,000 Sheet area (Derrick, 1966). Small outcrops
of laterlte overlie the.Carson.Volcanics in the Mount
Elizabeth Sheet area and although .some may have an h
above-average alumina content no bauxite has been
found and the area is regarded as beihg unprbspéptive.

Construction materiaiss Deposits of sand and gravel
suitable for building purposes .are available at numerous
localities.throughout the area. . Deposits of laterite
suitable for road surfacing occur to the east of Gibb
RiveruHoméstead and may underlie a thin sand or soil

cover“;n'a.zone‘extending north from the Homestead to
~the Sheet margin. . The Carson Volcanics and Hart
“Delerite. .provide a potential source of "blue-metal®
for road surfacing.



- 36

BIBLIOGRAPHY

ALIEN, A.D., 1966---Outline of the- hydrology and hydro-
geology of the Kimberley Division, Western
Australia. Geol.Surv.W.Aust. Hydrology
Rep. 250, o
BROCKMAN, F.S.: & CROSSLAND,. G., 1901 - Report on Explora-
tion .of-the north-west Klmberley Perths
_ By Authorlty
IERRICK, G.M., 1966 = The-Geology of the Ashton
1225045000 - Shee't . area. SD/52—13, Western.
Augxralla. Bur. Min. Resour. Aust. Reco
1966/81
DOW, D,B., GEMUTS,--I., -PLUMB, K.A. and DUNNET, D.B., 1964 -
The .geology of . .the Ord River region, WesStern
Australia. Bur. Min. Resour. Aust. Rec.
..1964/104 :
D0W9 DaB., and GEMUTS, I., (in prep. ) - Precambrian
geology -of the Kimberley region. East
Kimberley district. Bur. Min. Resour. Bull..
DUNNET, Dsy and:-PLUMB, K. A., 1964 - .- Explanatory notes to
accompany the. Lissadell. 1‘250 000 Sheet
SEb2-2. Western.Australia. Bur. Min.
Resour. Aust. Rec. 1964 /70
EDWARDS, A.B., 1943 - Some basalts from the North
Kimberley, ‘Western Australia. J. Roy. Soc.
_ W. Aust. Vol.. xxvii, pp.79-93
EASTON, WQR.; 1922 - Report.-on-the north Kimberley
' District .of .Western Australia. Publication
No. 3. Dept. of the North West.
FITZGERALD, W.V.,--1907 .~ Reports on.portions. of the
Kimberleys, 1905-6. W. Aust. Parl. Paper
No.. 19
FLINT, R.F., 1957 - Glacial and Pleistogene Geology.
- Wiley s New York B M08 wne
GELLATLY, D.C. and IERRICK, GeM., in prep. = Lansdowne -
' 18250.,000 Geological Series. Bur, Min.
Resour. Aust. explan. Notes, SE52/5.
GELLATLY, D.C., DERRICK, -G.M.. and PLUMB, K.A., 1965 -
Geology of the Lansdowne 1:250,000 Sheet
area SE 52/5. Bur. Min. Resour. Aust. Rec.
. 1965/210.. . . ,
HANN9 F,, 1901 - .Explorations in Western Australia. Proc.
Roy. Soc. Qld. vxvi, pp. 9-34,




37

HARMS, J.E., 1959 - The geology of the Kimberley

Division, Western Australia, and of
an adjacent area of the Northern Territory.

. M.Sc...Thesis, Adelaide Univ. (unpﬁbl Y s

H%RRIS, S.E., 1943 - Priction cracks and the direction of

MAITLAND, A.Go,

MAITLAND, A.G.,

ice movement, J. Geol., V.51, pp. 244-258.
1915.~ The.geology of Western Australia.
Geol. Surv. W. Aust. Bull. 64. No. 58,
pp.79=91.

1028. .= The volcanic history of Western
Australia. J. Roy. Soc. W. Aust., -
Vol. xiii pp. 79-86

McKEE, E.D. and WEIR, G.W., 1953 - Terminology for

PERRY, W.J. and

stratification and cross stratification
in sedimentary rocks; Geol. Soc. Am. Bull.
V.64, pp. 381=390,

RICHARD; R., 1965 = Report on photo-
interpretation of the Yampi, Charnléy,
Prince Regent, Camden Sound, Montague
"Sound, Ashton, Londonderry-Drysdale

and Mount Elizabeth 12250,000 Sheet
areas,.  Kimberley Division, Western
Australia. Bur: Min. Resour. Aust. Rec.
1965/87

PLUMB,_K;A;, in prep - Geology of the Kimberley regions

Part II -.The Kimberley Basin. Bur.
Min., Resour. Aust. Bull.

ROBERTS, H.G., HALLIGAN, R. and GEMUTS, I., 1965 -

ROBERTS, H.G.,

SLATYER, R.O.,

Geology of the Mount Ramsay 13250,000
Sheet area E 52/9, Western Australia. Bur.
Min. Resour. Aust. Rec. 1965/156
DERRICK,.G.M. .and IVANAC, J.F., 1966 =-
Report on copper occurrences, Durack
River,.Salmond River district, Kimberley
Divislon, -Western Australia. Bur. Min.
Resour. Aust. Rec. 1966/135 :
1960 < Climate 'of the north Kimberley
area; W.A., CSIRO, Aust. Iand Res. Series

-

-No., 4, ppll=19.

STOKES, W.L., 1947 - Primary lineation in fluvial sand-

stones, a criterion of current direction,

Jo GeOIog v.559 P.p- '52"'540



| | PRELIMINARY EDITION, 1966

v | SUBJECT TO AMENDMENT
|

ﬁ MOUNT ELIZABETH |

WESTERN AUSTRALIA

NO PART OF THIS MAP IS TO BE REPRODUCED FOR PUBLICATION
WITHOUT THE WRITTEN PERMISSION OF THE DIRECTOR OF THE
BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS,
DEPARTMENT OF NATIONAL DEVELOPMENT, CANBERRA, A.C.T.

SHEET SE 52-I

AUSTRALIA 1:250,000 GEOLOGICAL SERIES

- oo Reference
DRYSDALE CROSSING 26 MI WYNDHAM 108 MI
127°30'
16°00 i ¢
QUATERNARY O il
O Czs Soi/, sandyy soil. eluvivm
®)
N
O{UNDIFFERENTIATED { Czb Black sal.
=
A 5 (z) Ferryginous prsoliic /ateritic soll
TERTIARY { b et
.
*
| ( 5
‘ - = & Red-brown, fine-grained silty micaceous sandstone ,dark red shale
ADELAIDEAN Traine  Formation : and micaceous  siltstone
: b Flagqy pink dolomite
_____ 296 \Walsh Tillite & Greyish-purple to red-brown tillite
_______ e
ADELALREAN { E‘ E dium ¢ ed dolertte h
‘Hart Dolerite Bdh Dark grey-green mediym to coarse -grained dolerrte; granophyre.
CARPENTARIAN ¢ 5
E r
'5 {1Mendena Formation = Ptm Fine to medrum - grained quertz sandstone; purple siltstone
= 1 o
3 rl o
| @ | o White, medium and coarse ~grained quartz sandstone; minor fine-grained
' g ( o gJ Bkpu | quartz sandstone
| ; o
| g‘ ] . Pentecost { middl e: Pk White, buft and pink fine and mediym-graimed quartz saridstone. Minor
5 | Sandstone o pin feldspathic sandstone; glavconitic sandstone; green -grey micaceous stlstone
'5 lower= | | pp| Wivte, mediium-grained quartz sanotane
o -5
o 3 5 r
CARPENTARIAN <E : Red-brown siltstone and mudstone ; red-brown to grey-green,fine and medium- vained
(L] (5§ 9 y (% ) R/
J Igee Siltstone s Rke guartz ssndstone and feldspathic sandstone
T 7 | Teronis Member § Pkt Grey and green shale; flaggy grey and green dolomite
T ]
- o = ; : - 5 ;
¢ 8 | White and buf¥, . ; e
5 294 E séton Sentistone goc_* Niw fe/f/l:p :t/)ic " 0%:: grained quartz sandstone; pole purple -grey, mediim~grained
; Grey-green o black, mossive and amygds/oids) basalt, grey- green amygdaloids/
'Far son Volcanics 35 Bke spilite Feldspathic Sandstone, micaceous siltstone %
, =
king Leopold Sandstone S 44 White and buff, mediym and coarse - grained quartz sandstone
\ \ |

}
| Subdivisions of the Precambrian time -scale used by
Geological Survey of Western Avstralia shown in grey.

Y,
3.0 e Cmny/ /i i
W \g' R A Geological boundary
i { 3 e N ™ et >~ o
o M / oS el & Fault

33— Anticline, showing plumge

—— Syncine, showing plunge
Where location of boundarves, folds and faulls s approximate

S e L

T e

p—

N

v

292 ( line 15 broken; where inferred, gueried; where concesie,
,.K 30 ) boundarres and folés are dotted.: faults are shown by short dashes
/9 I
{ 'r' —5~  Strike and dp of strata
%

—+  torizontal strata

il £

f—;‘ Dlp < 5 2
; — DOip <15°
i
s Dip 1545
:L\/ == i > air-photo interpretation
/f/ —|'- Horizontal strata
// ———
= 7%;’—7’,1‘::: Joint pattern J
1 = P - : - :
| E _&f Glacial strige ,showing diection of movement
<
z Xs Text reference heality
> 3
| P = Measured section
| E
E 1) oo P Q15977 :
§ ey .’_/.\%n?,,v L oCu Minor minera/ occurrence
/ g N -
b3
rﬁ Cu Copper

s========= Vehwcle trock

/7\\{: f —=——s=o
= N
o bR 4 . "Mt Eizobets’  Homestead
} : R e : - 20 i i N AN ‘ il ) P NN - A (7 \ : ’ \ +* Landing ground
/ P s g . F \ \ H ' =T o . SN . = " By 1l = £ 5 ~ 1 {
I - Nk o U - 5 L : o | ® ; .
e ; -\ v [ Q! ) ! ; ’? SR : 5 B L b= v i ! JMAL Astronomical station
L = ? v, — ; el | 7 ! “1848’ Height in feet, instrument levelfed ; datym; mean seq level.
|
A
TR CTEIN -
R - N p “ v o 5
,~)< ‘1944/" = : ) . . s iy -3 = N & -3 i b /B |
S
B |
& I
Y
{ f
------ I}
§86 ’i’ DIAGRAMMATIC RELATIONSHIP OF ROCK UNITS :
' 17°00 |
127°30 :j =
i \\l%\\\\\\\ o b = J = ~
RN S
5 3 - \\;v{?(’ldh\\\:?::\ \‘\"--4',‘----—-—-—‘;k‘:"_"—-“ =
& A S|
Compiled and issved by the Bureau of Mineral Resources, Geology and Geophysics ‘ ; Geological Photo Interpretation 1965 by: W.J.Perry ‘ T -
Department of National Development, in conjunction with the Geological Survey of | Geology 1965 by: HG.Roberts ,W.J.Perry (B.MR) ? e P i Bk
Western Avstralia. Topographic base compiled bp the Royal Australian Survey Corps. i Compiled 1966 by: H.6Roberts, WW. Webb, J.L McGovern &= e /1 |
Aerial photography by the Royal Australian Air force ; complete vertical coverage Scale 1:250 000 ! Cartagraphy by+ Geological Branch B.M.R f Vs, - ;o =
. L3 3 AN ncaniormi
at 1150000 scale. Transverse Mercator Projection INDEX TO ADJOINING SHEETS cale 1: - ; Y
Showing Magnetic Declination 5 0 5 10 15 MILES \ :
g _ee —_— 5 GEOLOGICAL RELIABILITY DIAGRAM |
| USA BANKS r_fnb KEATS ( |
| l 2 Fn. g 5 i 5 10 15 20 __25 KILOMETRES |
‘ t KDGE 1| auveRGNE f A Helleopter & o :
§D 52-15 ‘ pter traverses, some ground traverses and air- photo
) 05214 || | A interpretation
CROWN COPYRIGHT RESERVED
} USSADELL | WATERLOO )
ses22 || sesed
‘\ | Aire 5
: onow awke || umsuns [|[[] B Aewe WESTERN
/ sl | 7 oe Section } — T
i ' HOUNT xan | | 900 | comoon || puroun =4
T KT ey T SES2-11 Attitude of faults not known AUSTRALIA
: Cainozoic. sediments omitted ffom section
ANNUAL  CHANGE -30"W
Scale: §°2 f
/ i
A Hann River Hann River Chapman River Track Wood River DOurack River Chamberlain River B
prermy | ! {
aealiy i i H
il 1 i
L | i |
P b | :
- [ | 1 I
- ~— BRI N | P | 4 MOUNT ELIZABETH
S == = o o o e e
0 o u u___________—.._ _____
o — . — T e il tom ” o G ol SHEET SE 52-1
, e R B R i th M — .—Fkpl. - X . e R T i e S
400" e —— ‘ 5 A
] | Y =——— = pE—
o | | | i the o o tid e ] ]
1
(,




	Front Cover
	Table of Contents
	Table of Contents (ii)
	Summary
	Introduction
	Location and Access
	Habitation and Industry
	Climate and Vegetation
	Previous Investigations
	Present Investigation

	Physiography
	Prince Regent Plateau
	Gibb Hills
	Karunjie Plateau
	Drainage

	Stratigraphy
	Carpentarian
	Carpentarian or Adelaidean
	Adelaidean
	Cainozoic

	Structural Geology
	Folds
	Faults
	Joints

	Geological History
	Cross-Bed Orientations - Kimberly Group

	Economic Geology
	Water
	Copper
	Bauxite
	Construction Materials

	Bibliography
	Illustrations
	Plates
	Plate 1

	Tables
	Table 1
	Table 2
	Table 3
	Table 4

	Figures
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Figure 8
	Figure 9
	Figure 10
	Figure 11
	Figure 12




