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THE GEOLOGY OF THE MOUNT RAMSAY 1:250,000 SHEET
AREA B/52-9, WESTERN AUSTRALIA

SUEMARY

Thig-Revord describes the geology of the Mount Ramsay
13250,000 Sheet area, an area of some 7,000 square miles which
lies in the Kimberley Land Division in the northern part of
Western Australia. The description is based on regional
geological mapping conducted in 1964 by a joint Geological
Survey of Western Australia - Bureau of Mineral Resources field
party.

Precambrian rocks are exposed extensively in the SheeT
area and provide a record of substantial intervals of the
Precambrian time-scale.

The oldest rocks arefhe tightly folded sedimerits apgd
metamorphics of the Halls Creek Group which are intruded by
granites and basic and ultrabasic rocks of the Lambou Complex.

The Halls Creek Group and the Lamboo Complex are unconformably = -
overlain by the Kimberley Basin succession, an essentially '
conformable sequence up to 16,000 feet thick containimg arenites,
lutites and basic volcanics, with acid volcanics at the base -

the latter have an age of about 1,800 million yearss This
succession is unconformably overlain in places by the Colombe
Sandstone (300 feet thick), and elsewhere by the Glidden Group
which consists of 1,850 feet of lutites and arenites. The '

Glidden Group is thought to pre-date the Kuniandi Group - a
sequence about 4,000 feet thick consisting of lutites and arenites
‘with a 'tillite at the base. The Kuniandi Group is unconformably
overlaininby the Louisa Downs Group which is up to 13,000 feet thick,
and ‘contains lutites and arenites and -- near the base - tillite.
‘The presence of tillite at the base of the Kuniandi Group and near
the base of the Louisa Downs Group provides the first clear-cut

- evidence of two distinect Precambrian glacial episodes in the
Kimberley region; both tillites are underlain by striated pavements.

The Louisa Downs Group is unconformably overlain by the
Lally Conglomerate (420 feet thick) which is overlain conformably
by the Antrim Plateau Volcanics. Both units are of probable
Cambrian age.

The Precambtian and Cambrian rocks are unconformably over-
lain by little deformed sediments of Devonian and Permian age. These
lie in the Canning Basin in the western part of the Sheet area.

Small amounts of gold, tin and lead have been produced in
the area and occurrences of copper, chromite and asbestos are known.
Water is, for the present, the main economic mineral resource.
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INTRODUCTION

LOCATION AND ACCESS

The Mount nunsay 1:2%0,000 Sheet area lies
between latitudes 18° and 19°S and longitudes 126° and
127030fﬂ,in the Kimberley Land Division in the northern
part of Western Australia. The Great Northern Highway =
which links the ports of Wyndham and Derby - crosses the
southern part of the Sheet area and provides the main means
of access. In recent years the Highway has been re-routed
and, although unsealed, it is maintained in good condition,
and is reedily negotiable except after heavy falls of rain.
A largely unformed track follows the Halls Creek-Derby
telegraph line, which crosses the northern part of the
map area, but is now rarely used and is negotiable only by
four-wheel-drive vehicle. Station tracks provide good
access to the low-lying districts.

There are no towns in the area, but Halls Creek
township is 80 miles by road east of Louisa Downs and
Fitzroy Crossing is 110 miles to the west.

HABITATION AND INDUSTRY

There are four main centres of permanent habit-
ation in the area - Louisa Downs, Margaret River, Lamboo
and Moola Bulla Homesteads; Bohemia Downs, an out-station

-of Louisa Downs and Mount Amherst, an out-station of Moola

Bulla are also occupied. The population is probably

in the vicinity of 300 - mainly aboriginal - and is
engaged chiefly in the cattle industry. Apart from small
quantities of gold won from alluvium after each wet season
there is no mineral production.

CLIMATE AND VEGETATION

According to Fitzpatrick and Arnold (1964)
the Sheet area lies in a region having semi-arid and
arid monsoonal climates with distinct wet and dry seasons.
The average annual rainfall ranges from about 16 inches
in the south to more than 20 inches in the north; the
average annual rainfall at Margaret River ‘lomestead is
17 inches. Almost all of the rain falls between November
and April but light, sporadic rains occur during the rest

of the year. The 'wet' season is accompanied by high
humidity.
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The normal daily maximum temperature in January
is from 950 to 100°F and the minimum is about 750F; the
normal daily maximum temperature in July is about 80°F
and the minimum 45° to 50°F.

Speck and Lazarides (1964) describe the vegetation
of the area as being characterised by a spinifex grass
layer with sparse stunted trees and shrubs and suggest that
the species distribution is influenced greatly by the
amount and availability of water supply and that the
pbysical properties and depth of soil in many cases exert
a greater influence on plants than the chemical properties
of the soils. Moderately dense woodlands are confined
to the major watercourses.

SURVEY METHODS

The mapping of the Mount Ramsay 1:250,000
Sheet area was conducted jointly by the Geological Survey
of Western Australia and the Bureau of Mineral Resources
as part of a programme of regional mapping designed
primarily to encompass the Precambrian rocks of the
Kimberley region.

Most of the areca was investigated by means of
Land Rover and foot traverses, but the inaccessible
northern part was covered by helicopter - about forty
flying hours were logged.

Air photographs and base maps covering the area,
and available during 1964 were - air photographs at a scale
of 1:50,000 flown by the Royal Australian Air Force in
1947 and a planimetric map at a scle of 4 miles to 1 inch
compiled by the Department of Lands and Surveys, Perth,
from slotted template assemblies at photo-scale (60 chains
to the inch). The accompanying map was compiled initially
on the photo-scale assemblies which were then reduced
photographically to a scale of 1:250,000, and redrawn
at this scale.

PREVIOUS GEOLOGICAL INVESTIGATIONS

Prior to 1879 virtually nothing was known of the
Kimberley region apart from the outline of its coast. In
that year Alexander Forrest and party struck inland from
near Broome, and after trying unsuccessfully to cross the
King Leopold Ranges, passed through the central part of the
Mount Ramsay Sheet area, and eventully arrived near
Katherine in the Northern Territory. A geologist was
attached to the party but made no report on his observations.
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The first recorded observations on the geology
of the area were made in 188% by Hardman (1883,4,5)
who was attached to survey parties led by Brooking in
1883 and Johnstan in' 1884,

The discovery of £0ld in the Halls Creek district
in the early 1880's attracted many prospectors. Production
of gold soon began and in 1886 the area was officially
proclaimed a Goldfield. Woodward (1891) and Neil=-Smith
(1898) reported on the mining activity.

While conducting hydrological investigations
in the Kimberley Region, Jack (1906) crossed the Mount
Ramsay Sheet area along the route of the telegraph line.

Wade (1924) made a reconnaissance of the
Kimberley Region including parts of the Mount Ramsay
Sheet area; he subsequently made numerous contributions
to the knowledge of the geology of the Fitzroy Basin
(wade 1936, 1937, 1939). Maddox (1941) examined the
north-east part of the Fitzroy Basin and Reeves (1947)
reported on the Canning Basin.

Finncane (1938 a,b) described the gold workings
near Mount Dockrell and occurrences of cassiterite
and columbite nearby; Finucane and Sullivan (1938) reported
on the gold shows in the headwaters of the Mary River and
Jones (1938) described galena-bearing deposits in the
Mount Amherst Homestead district.

In 1948 the Bureau of Mineral Resourcec began the
systematic regional mapping of the Fitzroy Basin. This
project was completed in 1952 (Guppy, Lindner, Rattigan
and Casey, (1952, 1958)). As part of the project Matheson
and Guppy (1949) made a reconnaissance survey of the

.. Mount Ramsay Sheet area and the Noonkanbah and Mount
"Bannerman Sheet areas, which adjoin the Mount Ramsay Sheet

area were mapped (Thomas, 1958; Wells, 1960).

Harms (1959) made an appraisal of the geology
of the entire Kimberley region and the adjoining part of
the Northern Territory on behalf of the Broken Hill Pty.
Co.; this work has provided an excellent basis for the
present regional mapping project.
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Veevers and Wells (1961) described the geology
of the Canning Basin (including the Fitzroy Basin) and
discussed the Palaeozoie rocks of the Mount Ramsay Sheet
area.

P.E. Playford and D.C. Lowrie of the Geological
Survey of Western Australia have subsequently completed a
detailed study of the Devonian reef complex of the Fitzroy
Basin (Playford and Lowrie, in prep.) and although their
work has not yet been published they have kindly provided
their maps for incorporation into the accompanying sheet

PRESENT INVESTIGATIONS

As part of the current regional mapping project
which is being conducted jointly by the Geological Survey
of Western Australia and the Burean of Mineral Resources,
the Gordon Downs 1:250,000 Sheet area was mapped in 1962
(Smith, 1963); the Dixon Range, Lissadell and Cambridge
Gulf areas in 1963 (Dow and Gemuts, 1964; Dunnet and
Plumb, 1964; and Plumb and Veevers, in prep.) and the
Lansdowne Sheet area in 1964 (Gellatly and Derrick, in
prep.; Gellatly, Derrick and Plumb, in prep.). Dow,
Gemuts, Plumb and Dunnet (1964) have compiled a
comprehensive summary of the geology of the four easternmost
Sheet areas.

Most of the Mount Ramsay Sheet area was mapped in
1964 by the authors and D.B. Dow, but the Devonian strata
in the western part of the area were mapped in 1962 and
1963 by Playford and Lowrie (in prep.).

The contributions made to this report by each
of the authors is signified in the Table of Contents.

PHYSIOGRAPHY

The Mount Ramsay Sheet area is situated at the
"junction of the two dominating features of north-western
Australia, the high, dissected region of the Kimberley
Platean, and the vast sand plains and dune fields of the
Canning Desert.

Apart from brdef references in earlier geological
reports, Jutson (1950) and Wright (1964) furnish the only
comprehensive studies of the physiography of the southern
part of the Kimberley Region. Thus the present Sheet area
includes portions of Jutson's Fitzroyland and Wright's
North Kimberley and Fitzroyland Divisions. It is proposed
to follow Wright's broad divisions and to subdivide them
as shown in Table I. '



TABLE I: PHYSIOGRAPHIC SUBDIVISIONS -
MOUNT RAMSAY SHEET AREA

Mount Cummings Plateau

NORTH Eastern Meuller Range
KIMBERLEY Ranges
DIVISION . King Leopold Range
Wright Louisa Ranges
(1964) Bow River Hills ) after Dow
Eastern > et al.,
——— Uplands Halls Creek Rldgesg (1964)
Onslow Hills
DIVISION Fitzroy
Ranges
CANNING
PLAIN

(Veevers & Wells, 1961)

The distribution of the physiographic divisions
is shown in figure 1. Notes on the physiographic expression
of the various rock units are given in the various stratigrapiic
____tables (Tables 4 to 10 and 12 to 14).
| FIGURE!

PHYSIOGRAPHIC SKETCH MAP — MOUNT RAMSAY SHEET AREA

Bow RIVER

30 MILEs

'NORTH KIMBERLEY DIVISION » Spot height in feat
—~ Watercourses
REFERENCE : ] FITZROYLAND ~~ Boundary of physiographic dwision

~=" Boundary of sioqraphic Svb-
CANNING PLAIN e <t Bt e
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North Kimberlay Divisiop I

The Mount Cummings Plateau occupies a triangular
area in the north-central part of the Sheet area. It bhas
an undulating surface at a general altitude of 1000-1500
feet, with some higher peaks, and the surface relief is
precisely controlled by the gentle folding of the under-
lying coarse sandstones., The country is more rugeed
towards the west, where the folding is more intense.

It is drained by the Margaret River and its
tribubaries the Nellie, 0'Donnell and Leopold Rivers. In
the dry season there is little water available except in the
major streams, though small rockholes contain water at
a few localities.

Included in the Plateau are two low-lying and
almost completely enclosed basins, known as the McKinnon
Depression in the north and the larger Margaret-0'Donnell
Depression in the south. The Margaret-0'Donnell Depression
is surrounded by steep hills and is floored by river
gravels and alluvium, The McKinnon Depression is not so
well marked, and is drained by McKinnon Creek and other
tributaries of the Leopold River.

Although it is not physically connected to the
Kimberley Plateau, which lies to the north, the Mount
Cummings Plateau can be regarded as a remnant of the
former, modified by strong dissection and differential
erosion of various lithologies.

The Mueller Range borders the Mount Cummings
Plateau on its southern and eastern sides, and consists of
long escarpments and cuestas with an incised drainage which
is largely structurally and lithologically controlled. It
is a continuation of the Kimberley Foothills of Dow et al
(1964). Mount Amherst (2,260 feet), the highest point
in the Sheet area, lies in the Mueller Range, and is
probably an erosional residual,

The Margaret River breaks through the Mueller
Range near Me No Savvy Yard, and this northward trending
course is thought to be superimposed on the strong east-
north-east trending structure of the region. It could
well be due to the consequent drainage developed on the
northerly plunging syncline of the Louisa Ranges.

4
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The King Leopold Range forms the western margin

of the Mount Cummings Plateau, ~nd consists of strong,
northerly trending steep-sided ridges and escarpments, which
are deeply dissected. The streams are structurally and
lithologically controlled, and faulting is responsible for
most of the breaks through the Range.

The Louisa Ranges lie in the central part of the
Sheet area, and include the Kuniandi, Lubbock, Ramsay and
Egan Ranges, the Matheson Bluffs and other smaller ridges
and cuestas. They are developed in the gently folded
shales and sandstones of the Glidden, Kuniandi and Louisa
Downs Groups, The broad synclinal structure, together with
the variation of lithology, gives the characteristic land-
forms of long escarpments and cuestas with wide intervening
valleys.

The Lubbock Range, which is composed mainly of
arenites, is the most prominent feature of the area. It
is bounded on the west, south and east by a steep escarpment
which separates it from the surrounding, broad, low-lying
plains which are developed on the McAlly Shale.

Fitzroyland

The Bow River Hills extend onto the Sheet area from
the north-east, where they have much greater relief and
elevation (Dow et al., 1964). The Hills occupy a broad
tract of country trending south-south-west fruxm %the north-
eastern corner of the area to around the Laura River.

Most »of the area consists of low, sand-covered rises, but

in places the granite bedrock is exposed as isolated hills and
tors, and massive low rounded ridges: 1isolated exposures

of rocks of the Kimberley Group form ridges in the Moola
Bulla area and to its south-west.

Remnants of a laterite surface are common in the
Bow River Hills, particularly in the region between Moola
Bulla and Mount Amherst Homesteads. It seems likely that
much of the area was once covered by a laterite sheet.
The main drainage elements probably developed on the
laterite surface; they bave since been superimposed on the
granite, where a subsidiary dendritic drainage system has
developed.
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The Halls Creek Ridges .bound the Bow River Hills
to the south-east. This division,whicﬁ'includes the
Cummins and Woodward Ranges of the Mount Ramsay Sheet area,
trends north-east and forms a continuous and distinctive
physiographic unit over one hundred wmiles long, and from
10 to 20 miles wide. The Ridges are composed chiefly
of tightly folded rocks of the Halls Creek Group and the
variety of rock types and their rapid alternation have
produced a close-knit series of ridges and valleys. Relief
is up to 300 feet; the general elevation of the Ridges
is between 1200 and 1700 feet.

The Ridges form a drainage divide - streams flowing
north-westwards are part of the Fitzroy River System - those
flowing to the south-east (confined to the south-eastern
corner of the area) are part of the inland-flowing Sturt
Creek system.

The Ridges are drained by a complex system of
streams - the main channels drain to the north-west and are
fed by an intricate system of subsidiary streams. The
subsidiary streams drain either from the north-east or from
the south-west, parallel to the structural grain,

The Onslow Hills consist largely of rugged granite
masses with narrow, incised streams, surrounded by broad
sand and gravel flats on the eastern side. The higher
peaks of this division, e.g. Onslow Peak and Mount TFairbairn,
occur on prominent wide quartz-filled shears in meta-
sediments and crystalline rocks of the Lamboo Complex.

A narrow zone of alluvial flood plain and
eluvial flats occurs between the King Leopold Range and the
Fitzroy Ranges. The area is underlain by rocks of the
Lamboo Complex; 1low, rounded hills of cleaved metasediments
" "and large barren outcrops of granite are characteristic of
this part of the division.

The Fitzroy Ranges embrace a variety of topographic
forms. Much of the eastern margin of the area is marked by
long, barren, round-topped ranges, e.g. the Sparke Range.
These are composed of conglomerate and are in strong contrast
to the country to their west, particularly in the northern
and central parts of the Sheet area where parts of an
exhumed Devonian reef complex are displayed. The topography
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in this area is one of dramatic contrast; in places walls
of reef, back-reef and fore-reef limestone rise sharply from
plains underlain by inter-reef and fore-reef strata, in
others atolls stand isolated almost in their original

form. To the south, in the Christmas Creek drainage systen,
horizontal or gently dipping Permian sediments bave been
dissected to form prominent mesas and plateaux.

Canning Plain

The Canning Plain extends on to the Sheet area
from the south, Red or orange sand blankets most of the
area, although isolated pockets of black soil and stretches
of alluvium occur in the east. Sand dunes several miles
in length, and up to 20 feet high, occur to the south-east
of Bohemia Downs; the dunes trend east-west and are fixed
by a light growth of spinifex.

Drainace

The drainage of the map area falls into two basins.
A small area in the south-east corner drains through Wolf
Creek into the Canning Basin while the main rivers, 2.g.
the Margaret River and its tributaries, serve the northern
and western portions. The Margaret joins the Fitzroy
River about 55 miles west of the Sheet boundary, and flows
north-westward to reach the sea in King Sound. Christmas
Creek, one of the tributaries of the Fitzruy, serves the
_ south-western portion of the Sheet. All the rivers are
deeply incised, particularly in the North Kimberley
Division, where gorges and rockbars are/@ommon feature.
In Fitzroyland the rivers generally have well defined channels
cut into shallow alluvium or soil, though immature rocky
sections and steep-sided, narrow interfluves are a feature
of the Halls Creek Ridges.

None of the rivers is permanent. The area is
subject to sudden floods in the wet season and this has
given rise to the wide alluvial flats along the main streams.
In the dry season the smaller streams dry up, and the main
rivers break up into permanent pools and rockholes. Any
permanent water in the higher country occurs in such
rockholes,
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Development of Landforus

In his account of the West Kimberley district,
Wright (1964) gives a detailed account of the development
of the landforms. He recognises two land-surfaces, the
Kimberley Surface, which is the older, and the Fitzroy
Surface. He subdivides the Kimberley Surface into the
High Kimberley Surface (H.K.S.) at 2000-2200 feet A.S.L.,
and the Low Kimberley Surface (L.K.S.) which extends as
gently sloping plains ranging from 100 feet A.S.L. near
the coast to 1750-2000 feet in the east. The junction of
these two divisions is at the escarpment bounding the King
Leopold ard Mueller Ranges. He concludes that the L.K.S.
predates the Jurassic Fitzroy Volcanics, and that the
H.K.S. could represent an uplifted and degraded Jurassic
surface, with the uplift and the volcanism having perhaps
a common oriegin,

In the map area the highest laterite sheet is Za
seenas small remnants overlying the Pentecost Sandstone,
one near the Goat Paddock, the other 12 miles to the nortb,
and a small patch near Mount Ramsay. There is also a
general concordance of levels in this area at about 1300
feet, This could possibly represent the H.K.S., though it
is lower than expected. The most easily recognised level,
represented by laterite, leached bedrock, or slightly
indurated gravels, dips gently to the south over most
of the southern part of the map area. This level is
frequently covered by Lawford Beds. Where it has been
dissected, the surface is preserved on flat-topped mesas
and buttes, which have steep, cliffed edges. This is
Wright's Low Kimberley Surface, and a few miles west of
Me No Savvy Yard, seems to abut against the King Leopold
Range, though this is not certain, Erosion of this
surface has given rise to extensive plains, which lie
40-80 feet below the mesas, e.g. Moola Bulla-Margaret River
Station-Lonisa Downs area, and is presumably the Fitzroy
Surface. These plains are equivalent to the general
level of erosion in the east. Rejuvenation has dissected
this surface, to give incised rivers, steep-sided gullies,
narrow interfluves and other allied features. Palynological
analyéis of river gravels from Mount Dent, the 0'Donnell
River and the Mary River show that this rejevenation is of
Pliocene or post-Pliocene age (Edgell, 1964),
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STRATIGRAPAY
_——

The rocks of the Mount Ramsay Sheet area provide
a record of vast intervals of the geological time scale;
representatives of the contents of at least four major
separate and distinct sedimentary basins or geosynclines
are exposed.

The oldest rocks are those of the Halls Creek
Group; these appear to be the relics of a period of
geosynclinal sedimentation and are tentatively assigned to
the Archaean (2500 m.y.+). Subdivision of the Group is
possible in some places, but not in others. The rocks
are generally only slightly metamorphosed, but locally they
reach a high metamorphic grade; they are invariably tightly
folded.

The Lamboo Complex contains a variety of igneous
intrusive rocks including granites, eabbros and ultrabasic

rocks, as well as small bodies of high grade metamorphic
rocks, All of the igneous rocks post-date the Halls
Creek Group, and the metamorphic rocks are probably
derived from the Halls Creek Group. The Complex may
include rocks of Archaean age, but most are probably
Lower Proterozoic (2500-1800 m.y.); some may be much
younger.

The Halls Creek Group and at least parts of the
Lamboo Complex are overlain with major structural dis-
cordance'by the Whitewater Volcanics, which consist essent-
ially of acid extrusive rocks. Elsewhere in Northern
Australia similar acid volecanic rocks, holding a similar
structural attitude, and occupying identical positions in
the gross stratigraphic column are taken as signalling the
beginning of Middle Proterozoic time; they yield radio-
metric ages of about 1800 m.y. The Whitewater Volcanics
yield similar ages (V.M. Bofinger, pers. comm.) and are
placed in the Middle Proterozoic.

The Volcanics are locally intruded by porphyry
(‘Watery River Porphyry) and are unconformably overlain by
arenites and lutites of the Speewah Group, the first strata
deposited in the Kimberley Basin. The Speewah Group is
up to 5600 feet thick and is overlain - in places
unconformably - by the Kimberley Group, which is composed
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of arenites, basic volcanics, lutites and carbonate rocks
and is up to 9500 feet thick. The Kimberley Group is
overlain conformably by the Crowhurst Group, & succession
of lutites with minor arenites and carbonate-rocks. The
top of the Crowhurst Group is eroded and the maximum
preserved thickness is 500 feet; the strata are the
youngest remnants of the Kimberley Basin succession and are
probably about 1500 to 1600 million years old.

The Crowhurst Group is unconformably overlain
by the Colombo Sandstone, which is at least 400 feet thick;
this unit is of doubtful age, but may fall within the
Middle Proterozoic (i.e. 1800-1400 m.y.).

Rocks of the Speewab and Kimberley Groups are
intruded by dolerite (mapped as the Hart Dolerite), but
the timing of the intrusive event or events cannot be firmly
established.

The rocks of the Kimberley Basin succession, and
perhaps, the Colombo Sandstone were faulted, folded and
severely eroded prior to the deposition of the Glidden
Group, which rests unconformably on strata low in the
Kimberley Group. The preserved part of the Glidden Group
(its top is eroded) is about 1850 feet thick, and consists of
lutites and arenites. The Group is thought to have been
deposited at some time within the lower half »of the'Upper
Proterozoic - the Upper Proterozoic is here taken to imply
the time interval between about 1400 million years and
about 600 million years.

The Glidden Group is thought to have been faulted,
folded and eroded prior to the deposition of the Kuniandi
Group. The Kuniandi Group is up to 4000 feet thick and
contains glacigene strata (near the base) lutites and
arenites. It is anconformably overlain by the Louisa
Downs Group - & succession up to 13000 feet thick consisting
of lutites, arenites, carbonates, rudites and - again
near the base - glacigene strata. The Kuniandi and Louisa
Downs Groups were probably deposited during the later part
of the Upper Proterozoic.

The Upper Proterozoic strata are unconformably
overlain by the Lally Conglomerate, which is up to 420 feet
thick and is overlain conformably by the Antrim Plateau
Volcanics, The Volcanics consist of a series of basalt
flows and reach a thiékness of at least 5000 feet.




13,

Evidence ontside the Sheet area suggests that the Volcanics
aré of Lower Cambrian age and because of the conformable
'relationship between the Volcanics and the underlying
Lally Conglomerate, the latter is also tentatively regarded
as being Lower Cambrian.

A period of fanlting, folding and erosion preceeded
the next record of sedimentation - the develophent in the
Canning Basin, of a superbly exposed Devonian reef complex
In adjoining Sheet areas carbonate sedimentation continued
into the Lower Carboniferous.

3light erosion followed the deposition of the
Devonian rocks and they are overlain unconfornmably by the
Grant Formation - a sequence of rudites, arenites and lutites
which is thought to be partly of glacial or fluvioglacial
origin., The Grant Formation is of Lower Permian age; its
exposures are bounded to the south-east by the Pinnacle
Fault and nowhere in the map area can its relationship to
the Noonkanbah Formation (Lower Permian) or Liveringa
Formation (Lower and Upper Permian) be demonstrated.

The younger Palaeozoic rocks are unconformably
overlain by laterite; limestone and chalcedony (Lawford
Beds); and a variety of superficial deposits which are ~11 prob-
ably of Cainozoic age.

Detailed descriptions of the various rock
units mapped in the Sheet area are given below. Some
of the units are well established and described in
publications, others have been described in 2djoining rezions
in unpublished Burean of Mineral Resources records and still
others are newly recognized units, Summaries of the
stratigraphy of each o2f the major rock groupings are given
in Tables 4 to 10 and 12 to 14.

The classification of sandstones used in this
report is largely adopted from the classification proposed
by Dapples, Krumbein and Sloss (1953). The nouenclature
used is shown in figure I, Appendix I.

The nomenclature used to describe the thickness
of stratification and the parting intervals of the stratified
rocks is shown in Table 1, Appendix I.

For convenience we adopt the convention of
descrlblng details of stratigraphic sectlons in ascending
stratzgraphic order.
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ARCHAEAN(?)
HALLS CREEK _CROUP

Tightly folded and regionally metamorphosed
sediments and volcanics, which crop out at widely separated
localitics in the map area, are placed within the Halls Creek
Group. A summary of the nomenclature applied to rocks of
the Group by previous authors is given in Table 2.

Dow and Gemuts, (in prep.) recognize four form-
ations in the Group's type area in the Gordon Downs
1: 250,000 Sheet area. Their subdivisions are applicable
in the present area. A comparison of the rock types in
the type area and in the present area is given in Table 3,

The rocks of the Halls Creek Group include
geosynclinal sediments and marine basic volcanics. Dolerite
and ultrabasic sills (mapped as part of the Lamboo Complex)
were intruded into this sequence before the rocks were
deformed and metamorphosed. In the type area, metamorphism
grades from low to high greenschist facies, but the rocks
generally still retain primary features, such as pillow
structures in the lavas, and ripple marks, load casts and
graded bedding in the sediments. Higher grade metamorphic
rocks derived from the Halls Creek Group to the north of the
type area were called Tickalara Metamorphics by Dow et al.,
(1964); small exposures of the Tickalara Metamorphics
occur in the Mount Ramsay Sheet area and they are included
in the Lamboo Complex. Apart from these, the Halls Creek
Group rocks remain largely unaltered, except in the vicinity
of contacts with the Bow River Granite and in the McLintock
and Cummins Ranges where the rocks have been metamorphosed
to high greenschist facies.

A summary of the stratigraphy of the Group is
given in Table 4.

DING DONG DOWNS VOLCANICS

The Ding Dong Downs Volcanics contain the oldest
strata in the Sheet area; the unit is exposed in the core
of two anticlines in the Cummins Range. Both anticlines
have been intruded by granite and the Volcanics are
metamorphosed and partly digested. Consequently the thick-
ness of the unit is not known. It is assumned that rocks of
the Saunders Creek Formation overlie the Volcanics conform-
ably, as in the type area.
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TABLE 2 :  INVESTIGATION AMD SUBDIVISION OF THE HALLS CREEK GROUP
Fornan(1936-37) Finucane(1938) Matheson and Traves (1955) _ Smith (1963) Dow, et al (1964) Dow & Gemuts (in prep.])
Guppy (1948) —and pregent authors.
Lge Archaean Lrchaean Lower irotero- Lewer Protero- Older rroterc- Archaean
zoic zoic zeic
In part compar- Equivalent to Halls Creek Halls Creek Halls Creek Halls Creek
eble to Mosquito Mosquito Creek Group (meta- =Metanorphics Group _Group e
Creek Series and Series. sediments and ) ;
Terminclogy in part to the volcanics) ———'—'L*-———————-'—Egglaiglﬂé Fie Egg}xai?ﬁa i :
A : ng Ny 24 M .
Werrawoona Serios b Olympio Creek Fm Olympio Creek Fm, Olympic Formation
and Kelgoorlie Greenstones Biscay Fm Woodward Fm Biscay Formation
Greenstones. (meinly basic e S : sear -
lavas) Elscay Fo.
Saunders Ck.Fm, Saunders Ck,Fm, Saunders Ck. Fm,
Ding Dong Ding Dong Ding Dong Downs
Dcwns Fm, Downs Fm. Voleenics.
Conclusicns Cenclusions Subdivided Traveg could not First detailed  The name "Meta- It was found that
reached after a reached after after a brief differentiate subdivision of morphics" was Smith's two top form-
brief visit te detailed in- reconnaissance between the two Halls Creek discarded and aticns were unconformzatle
Halls Creek vestigation of in the Mt. units proposed Metamerphios, "Group" substi- cn underlying units and
areas various mining Ramgay 1:250,00C by Mathescn and after regional tuted; Wccdward were in part equivaleni
centres in the  Sheet area. Guppy (1948) ; mapping under- Formation was to Spcewah and
Kimberley Gold Traves mapped teken by B.lM.R. separated from Kimberley Groups. Wodd-
field. the Crd- GeSeWede in the Biscay Fm. ward Fm. was incorp-
Vietoria Kiver 1962, Follcwed region-  orated in Biscay
Legicn in con- al mapping by Ferrmaticn. Followed
junction with the BeMeRe-GoS.W.he regional mapping by
C-S-I.Raot Land i.n 1963. Bl}ilﬁ."ats.w.l’i. in
Research and 1964.
Regional Survey
Unite.
o &



TYPE LREA

GORDON DOWNS 1:250,000 SHEET

MT. RAMSAY 1:250,000 SHEET

Nympic Formation

Quartz groywacke, feldspathic
greywacke, arkose, subordinate
shale and siltstone., Minor
quartz pebble conglomerate.
Intruded by uralitised doler—
ite and ultrabasic dykes and
sills.

Quartz greywacke, feldspathic
greywacke, siltstone, shale
and carbonaceous siltstone.
Subordinate jasper conglome
erate and quartz pebble con-
glomerate. Intruded by . ural=
itised dclerite and ultrabasic
sills,

3iscay Formation

Pilleow basalt, minor ande-
gsite, greywacke, siltstone,
slate and carbonaseous slates
Limestone, dolomite and
calo-gilicate rocks occcur in
the middle and at the top of
the formation. Intruded by
dolerite and ultrabasic

dykes and sills, and rare
microgranite dykes and stocks.

Uralitised basic volcanic
rocks and basic volcaniec
agglomerate intercalated
with greywacke, siltstone,
carbonaceocus shales, dolo-
mite, marble, calc~

gilicate rocks, chert, quartz-
ite, epidogite and jaspilite.
Focks are carbonitised and
sheared. Locally intruded by
dcleritc and ultrabasic sills

_and dykese

ﬁ_—

3aunders Creek
formation

Quartz sandstone interbedded
with quartz greywacke. Pebble
conglomerate at base.

Quartz sandstone and feld-
spathic sandstone. Thin
quartz-pebble conglomerate
at base.

)ing Dong Downs
/cleanios

Amygdaloidal epidotised basalt
intercalated with basi¢trystal
tuff and tuffacecus greywacke.
Minoxr rhyclite and acid crystel
tuff and quartz~mica-schists
and slade.

Uralitised and epidotised
basic, ?volcanic rocks.
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The unit cnmai~rte of dark green uralitised and
epidotised coarse-grained, and amphibole-rich basic,
(?)volcanic rocks and are cut by ramifying epidote veins.,
In thin section.individual amphibole made up of minute
feathery, blue green laths, is set in a groundmass con-
taining granular quartz and spongy plagioclase (albite)
associated with granular epidote. The accessories include
tiny garnets and ilmenite.

SAUNDERS CREEK FORMATION

Two small arcuate sandstone ridges ontlining
anticlines in the Cummins Range area have been tentatively
correlated with the Saunders Creek Formation. The beds
are about 650 feet and consist of pink to white, thick
bedded, medium to coarse-grained quartz sandstme and
feldspathic sandstone. The rocks are sheared, metamorph-
osed and intruded by granite, Micaceons partings and cross
bedding (which is paralleled by hematite flakes) are
common features of the sandstone, and quartz pebble con-
glomerate bands are present at the base of the unit.

In thin section the quartz sandstone consists of
intersutured quartz grains, interspersed by ropy muscovite
flakes' that define a secondary foliation. Euhedral and
dendritic hematite blebs are the only accessories. The
feldspathic varieties consist of coarse irregular grains
of microcline and quartz, with biotite/chlorite wisps which
define the foliation. Zircon and hematite are the dominant
accessory minerals.

BISCAY FORMATION

In the type area the Biscay Formation consists of
basaltic pillow lavas, with minor andesite, greywacke,
tuffaceous greywacke, siltstone, slate and carbonaceous
slate., = Limestone, dolomite and calc-silicate rocks occur
in the middle and at the top of the formation. A similar
succession occurs in the Mount Ramsay Sheet area, but the
calc-silicate rocks are poorly defined and the volcanic
rocks are so altered that it is generally impossible to
recognise any primary features or nhe/£?§§¥éfégy. By
analogy with the type area the epidotised basic volcanic
ragks are thought to be metamorphic derivatives of basic
volcanic lavas; sheared basic agcglomerates have been

recognised near Mount Dockrell VWell.
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The thickness of *hwe Biseay Formation cannot be
nocurately determined * .ne map area but it is thought to
be about 500 feet, and/ﬁfbh thinner than in the type area.
The formation appears to be conformable with the overlying
and underlying units.

The unit crops out in four main localities in the
map area:-

1, In a long anticline extending from
Hangmans Creek to Willy Willy Creek.

2. In a syncline in the Cummins Range.

3, In a small, intensely deformed belt,
west of the Kuniandi Range.

4. In two anticlines south of the Woodward
Range; one of these is the southern
extension of a structure in the Biscay
Formation on the Gordon Downs Sheet
area, and the other is an irregularly
shaped outcrop of basic rocks which has
undergone cataclastic deformation and
carbonatisation.

In the first three localities the formation crops
out as closely spaced, dark, low-lying ridges which are
accentuated by quartzite and carbonate rich bands.

The basic volcanic flows are altered, green, fine-
grained massive rocks rich in epidote. Close to shear
zones they are cleaved and partly altered to form calcareous
rocks. In thin section the basic volcanics are fine-
grained and have a decussate texture; 1light green rosettes
of amphibole (actinolite(?)) interfinger with chlorite,
quax bz, and minuey carbonate, while epidote and sphene form

euhedral grains. Some of the rocks contain abundant
carbonate and quartz.

The agglomerates are sheared, dark green, coarse-
grained rocks, and contain abundant irregular feldspar
phenocrysts and irregular fragments of chert and quartzite
({fies 2)s In thin section the rocks are foliated and
contain plagioclase feldspar (albite-oligoclase) phenocrysts
replaced by sericite and carbonate, set in a fine-grained
groundmass of carbonate, epidote and magnetite; the
(?)primary foliation is emphasised by irregular quartzite
fragments.



Figure 2: Sheared coarso-grained volcanie

- agglsmerate of the Blscay Formation
at Mount Dockrell Well. Large
angular chert and quartzite fragnents,
and small euhedral, lathlike feldspar
phenocrysts are set in a fine-grained
groundmass.

Various sedimentary rock types and their low
grade metamorphic equivalents occur throughont the Formation.
They form lenses and bands of varying dimensions, and some
are entirely enclosed by basic rocks, whereas others
persist through the whole strike length of the unit,

The following rock types have been noted:-

l. Greywacke and siltstone: these rocks occur
as continuous beds throughout the formation and have exactly
the same mineralogy as the greywacke and siltstone in the
overlying Olympic Formation.

2. Carbonaceous sbhale: Black shales, which may
be altered tuffaceous rocks, crop out as thin bands in
volcanic flows. A strong foliation and lineation is
developed in these rocks. In thin section the siltstones
are fine-grained and foliated; arcuate wisps of gzraphite
paralleled by tiny tremolite laths, are set in a fine-grained
epidote and silica rich groundmass. Iron ore minerals
are the only accessories.
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3. Dolomite, banded marble and cale~-silicate

rocks: These crop out as bands parallel to shear-planes

in volcanic rocks or - with chert - as discontinuous lenses
in massive volcanic rocks. The dolomites are yellow to
light green in colour, and the banded marble consists of
yellow and red alternating laminae up to %" across: Calc=-
silicates form irregular blebs and bands within the marbles
(figs 3 and 4).

In thin section the dolomites consist of an
irregular carbonate mosaic in which are set eye-shaped
carbonate porphyroblasts. Irregular quartz and tiny
granular sphene are speckled throughout the rock. The
marbles are fine-grained and banded. Dark bands rich in
hornblende and epidote are interspersed by leucocratic quartz-
and carbonate-rich bands.

4. Chert and quartzite: Although i1t is impossible
to distinguish these two rock types in the field or under
the microscope, it is thought that the quartzite is a
metamorphic equivalent of primary chert. These rocks are
fine-grained and vary in colour from yellow, through brown
to green; with calcareous rocks (fig. 3) they form discon-
tinuous bands in volcanic rocks. In thin section
the quartzite consists of a fine-grained, and slightly
foliated, granular quartz mosaic with subordinate mica
laths interspersed with enhedral quartz phenocrysts which
have secondary overgrowths, Angular tourmaline and zircon,
and euhedral pyrite and other opaque nminerals are the
accessories,

5. Epidosite: These granular and banded rocks
are thought to be derived from chert and quartzite by carb-

.onate metasomatism, the carbonates being derived from the

surrounding basic volcanic and calcareous rocks. The
epidosites are bright green, fine to medium-grained

foliated rocks. In thin section they have a banded granmnlar
texture, with idioblastic epidote or clinozoisite inter-
banded with granular guartz and interstitial chlorite.
Poikilitic sphene and ilmenite (in epidote) are the

only accessories.

6. Jaspilite: three bands (100 feet wide and
4 riiles long) of isoclinally folded jaspilite are inter-
calated with red siltstone and white chert west of the
Kuniandi Range. These rocks consist of alternate bands
of hematite and silica.



Figure 3: Axial plane cleavage (parallecl to match)

in banded calc-silicate (dark bands) and
mnarble in the Biscay Formation, two

miles
west of Mount Dockrell.

Figure 4: Tractureé cleavage in thin bedded quartzite
intercalated with marble, which contains
small calc-silicate lenses; in the Biscay
Formation, two miles west of Mount Dockrell.
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Carhonatised.Biscay Formation:

An irregularly shaped, eaat-ii‘endj no, owverturned
anticline of carbonatised and cataclastically deformed
basic igneous and sedimentary rocks occurs ten miles south
of Woodward Range, on the eastern margin o»f the Sheet area.;
The structure of this anticline is very complex and tight
isoclinal folds, at all scales, occur throughout.

The following rock types have been examined fron
this area:-

1. Carbonate rich amphibolite: These are black
or dark green, coarse-grained, foliated and banded rocks;
dark green amphibole-rich bands alternate with white
carbonate-rich wvughs and schlieren. In thin section the
rocks show a deaussate fabric; blue-green shredded amphibole
and subordinate xenoblastic diopside form chevron like
bands parallel to the foliation; minor quantities of
granular quartz and tiny brown biotite laths are also
present, Granular epidote, idioblastic sphene and coarse
carbonate crystals define the calcareous bands. These
rocks have the same nineralogy as altered dolerite dykes
intruding the Olympio Formation.

2. Carbonate-rich biotite schist: The rocks are
black, fine-grained and foliated, and contain abundant
carbonate vughs and schlieren. In thin section dark
brown biotite~rich foliae wrap around eye-shaped concent-

_ rations or bands of carbonate; in some of the rocks carbonate
encloses coarse plagioclase and quartz. Accessories include
ilmenite (being replaced by sphene), and angular tourmaline.

3. Epidosite and quartzite: Green, medium-grained,
banded and foliated, epidote-rich rocks, intercalated with
porous and gossanous quartzite define bedding in the
amphibolites. Both rock types contain epidote, but the
epidosites consist almost entirely of this mineral. The
foliation of the quartzites may be defined by biotite laths
or graphite flakes and it is possible that some of them are
derived from carbonaceous shales.

A number of hypotheses can be formulated to explain
the presence of carbonate in these rocks:-
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1. ©®bat 1% has been derived from sheared basic
voleanice 10Ccks;

2. that it has been derived from calcareous
sedinents associated with the basic volcanic rocks;

3, that it has been introduced during shearing
from an external source, possibly from metamorphosed calc-
areous rocks at depth.

OLYMPIO FORMATION

Greywackes, siltstones and schists of the Olympio
Formation occupy large tracts of country in the south-eastern
part of the area and are a direct sbutherly extension of the
type exposures in the Gordon Downs 1l:250,000 Sheet area.
Rocks of similar lithology which extend in a north-easterly
direction along the base of the Mueller Range from Mount
Amherst Station to One Tree Palm Gorge, and along the Leopold
River east of Mount Winifred have been interpreted as
belonging to the unit.

The Formation is overlain uncounforiiably by Middle
Proterozoic sediments or volcanics and conformably overlies
the Biscay Formation., The thickness of the unit is
probably in excess of 10,000 feet.

The sedimentary rocks of the Olympio Formation
include very thick-bedded, massive quartz-rich and feldspathic
greywackes intercalated with thin-bedded siltstones, fissile
shales and carbonaceous siltstones. Conglomerate bands
with pebbles of quartzite and jasper occur throughout the
sequence, Graded bedding, load casts and cross bedding were
noted but most of the rocks are tightly folded and trans-
position of bedding into cleavage makes it impossible to
use such features as facing evidence.

The greywackes are coarse to nmedium-grained and
their colour varies from grey to brown; most are quartz-
rich and micaceous and some contain feldspar fragments. In
thin section they consist of subangular, poorly sorted
nminerals and rock fragments set in a fine grained and
probably reconstituted decussate chloritic and siliceous
matrix. Fragments of chert, shale, quartzite, and granite
or quartz-—~feldspar porphyry make up less than 10% of the
rocks. The usual clastic minerals (up to 60%) are quartz
with undulose extinction and BShm lamellae, and albite (less
than 10%) with checkerboard twinning. Accessory minerals
include angular zircon, tourmaline, ilmenite and magnetite.
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Fine-grained greywacke siltstone and siltstone
are interbedded in the greywackes; their coiouf ranges
from black through grey to red. In thin section they
contain angular and poorly sorted mineral and rock fragments;
the matrix consists of tiny white mica laths and quartz
granules. The siltstones are a fine grained version of
the greywackes, but contain few rock fragments; the major
clastic constituent is quartz. Accessories include ilnmenite,
magnetite, zircon and tourmaline. In the black siltstones
thin graphite~rich bands are interspersed with mica-rich
bands.

The mineralogy of the greywackes and siltstones is
constant throughout the Olympio Formation, although the
rocks exposed in the Leopold River region have a better
sorting and contain less rock fragments than the main belt
of sediments in the south-east of the Sheet area.

Very little can be said about the source area of
the detrital material in the Olympio Formation, but fragments
of shale, chert, quartzite and jaspilite indicate a
sediuentary terrain while granite fragments, and detrital
tourmaline suggest the presence of granites.

In the south-east of the Sheet area, greywackes
and siltstones of the Olympio Formation have been meta-
morphosed to quartz-biotite-muscovite and quartz-biotite-
miscovite-garnet schists in two well defined areas (fig. 5).
These rocks are discussed in more detail below,

UNDIFFERENTIATED

Small, isolated exposures of rocks of the

Halls Creek Group occur soutb of the Mueller Range, and west
of fhg Leopold Range. The dominant rock types are sub-
greywacke, sericite schist, amphibolite and uralitised
dolerite. It is impossible to assian these to any specific
formation but since they have a general structural and
lithological similarity to the Halls Creek Group, and are
intruded by granites, they have been mapped, (partly as a

matter of convenience) as "Undifferentiated" Halls Creek
Group.

METAMORPAISM WITHIN THE HALLS CREEK GROUP

Two zones of metamorphic rocks, separated by unmeta-
morphosed sediments, have been delineated in the Willy Willy
Creek-Mount Dockrell area (fig. 5). The zmal boundaries

are defined by the appearance of biotite in metamorphosed
greywackes and siltstones.
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TAELE 4 -  SUMMARY OF STRATIGRAPEY  ~  HALLS CREEK GROUP
ROCK UNIT MAP THICKNESS LITHOLOGY PHYSIOGRAPHIC DISTRIBUTICN STRATIGRAPHIC REMARKS
SYMBCL IN FEET EXPRESSION OF EXPOSURES RELATIONSHIPS
Undifferentiated Ah - Sub-greywacke, sericite Isolated, poorly resist—  South of Mueller Unconformably -overlain
schist, ampnibolite, ant, alluvium covered Range and south and by Speewah Group and
uralitised dolerite. outcrops. west of King younger rocks. Intruded
Leopold Range. by Lamboo Gomplex.
Olympio Aho 210, 000+ Grey to brown, thick Resisbant and poorly In south-east Unconformably overlain In Willy Willy region,
Formation bedded, massive, quartsz resistant; genetally corner of Shest by Whitewater Voleanies  gold mineralisabion
greywacke and felds- rounded stecp hills, area; along hhe Intruded by roeks of ocours within or on the
pathic greywaske inter- ‘also low rises with base of Mueller Lamboo Complex. marging of baaic sills.
calated wikh thin poer outarop. Range; along norsh- Aluvial gold ocorrs in
bedded siltstone, ern boundary of gtreams crossing thesge
fissile shale and Sheet area. rocks.
carbonaceous siltstone,
Subordinate jamsper and
quartz pebble con-
glomerate.
Biscay hihr 2500+ - Uralitiged basic vol- Closely spaces, In three localities Conformably overlain Much thicker in Gordon
Formation canic rocks and basic low lying ridges. in the south-east- by Olympio Creek Downsg Sheet area.
volcanic agglomerate ern corner of the Formation.
intercalated with grey- Sheet, and a local-
wacke, siltstone, ity west of Kuniandi
carbonaceous shales, Range.
dolomite, marble, calc-
silicate rocks, chert,
quartzite, epidesite
and jaspilite. Rocks
are carbonatised and
sheared.
Saunders lihs Lbout Pink to white, thick Resistant ridges up In the Cummins Renge. Conformably overlain Micaceous partings and
Creek 650! bedded, medium-coarse to 200" high. by Biscay Formation. cross-bedding which is
Formation grained quartz sand- accentuated by hematite
stone and feldspathic flakesg, common., Unit
gandstone. Thin intruded by Sophie
quartz pebble conglom- Downs Granite.
erate beds at base.
Ding Dong Downs Ahd Unknown Uralitised and epidot- Poorly registant; In the Cummins Oldest unit on Sheet, Onit is intruded by
Volcanics ised basic ?volcanic, small outcrops in Range. conformably over- Sophie DBowns Granibe.

rocks,

alluvium.

lzin by Saunders
Creek Formation,
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Zone A: This zone is about one mile wide and
parallels the Bow River Granite contact; it defines the
contact aureole. Greywacke and siltstone in the Olympio
Formation have been metamorphosed to form biotite rich
schists. The rocks are dominantly brown; fine to medium=
grained, quartz-biotite-muscovite schists,'which are
foliated and lineated and in some cases possess a crenula-
tion cleavage. In thin section xenoblastic quartz grains
are randomly distributed and wrapped by brown biotite and
muscovite laths which define the foliation. Angular zircon
and tourmaline grains represent detrital sedinentary relics
in these rocks. Mineral assemblages rich in sillimnanite
and andalusite occur close to the Bow River Granite.

Zone B: This zone is eight miles wide and extmends
in a north-east trending belt along the Cvmmins and
McClintock Ranges. Rocks of the Halls Creek Group have
been regionally metamorphosed and intruded by the Sophie
Downs Granite and its associated pegmatite dykes. The
biotite isograd shown in ficure 5 is also the western limit
of distribution of the pegmatites.

Greywacke and siltstone within the Olympio Form=-
ation have been metamorphosed to form fine to medium-grained,
foliated and lineated schists. The foliation is parallel
to the bedding and is accentuated by alternating uica-
rich and mica-poor bands. The bedding is cut by a steep
axial plane cleavage.

The following mineral assemblages were noted:

1. Quartz-nmuscovite-biotites

2. Quartz-biotite-muscovite-albite;

3. Quartz-biotite-muscovite-garnet;

4. Quartz-biotite-muscovite-epidote~garnet.

In these rocks dark brown biotite and muscovite
laths defining pelitic bands or axial plane cleavage, are
interspersed with bands or areas of granular quartz. Most
of the schists are garnetiferous; the garnets occur as
tiny grains or large spongy porphyroblasts. The formation

of garnet may pre-date or post-date the axial plane
cleavage., Ovoid twinned albite porphyroblasts also pdst-date
this cleavage, and epidote is marginal to, or replaces, the

feldspar. Accessories include zircon, tourmaline and
iron ore grains. In some schists the tourmaline is a
detrital relic, but in others, e.g. close to pegmatite
dykes, euhedral grains are developé@-by mnetasomnatism,
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' Other metamorphib rock types in zmonc B incidde

R graphite schists, amphibolites and calc-silicate rocks.
The graphite schists are derived from carbonaceous siltstones,
and consist of granular quartz interfoliated with subordinate
graphite and ragged muscovite. The amphibolites and
associated calc-silicate rocks are derived from metamorphosed
dolerite dykes and volcanics in the Biscay Formation; these
rocks have already been discussed under the varions formation
headings.
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ARCHAEAN AND PROTEROZOIC
LAMBOO COMPLEX

The name Lamboo Complex was first used by
Matheson and Guppy (1949) and was later defined by Guppy
et al., (1953) to include granite, granitic gneiss and
metasediments. Traves (1955) used the name to include all
the granitic rocks in the East Kimberley area, but excluded
the metasediments. Dow et al., (1964), and Dow and Gemuts
(in prep.) follow the original definition of Guppy et al.,
and include high grade metamorphics, as well as basic and
acid plutonic rocks in the Complex, This approach is
justified because there are areas within the Coumplex where
it is impossible to delineate a boundary between igneous
and metamorphic rocks.

In the Mount Ramsay Sheet area the Lamboo
Complex crops out in a hook-shaped belt which extends from
north of Gnewings Well in the north-east, to Mount Hawick
in the southy; from here it trends north-westwards to
Mount Fairbairn and then north to beyond Mount Winifred.
The Complex o2ccurs within the Halls Creek Mobile Zone.
The folding and faulting on the margins of the Complex ma

. in the Mobile Zone.

be assumed to be connected with tectonism,/  The complex
is overlain by younger sediments on itshorthern and

southern margins.

The metamorphic rocks of the Lamboo Complex are
called the Tickalara Metamorphics and were originally
defined on the Dixon Range 1:250,000 Sheet arca (Dow and
Gemuts, 1964). These rocks are regarded as the high grade
metamorphosed equivalents of the Halls Creek Group. In
the Mount Ramsay Sheet area they gencrally form large roof
pendants in coarse grained porphyritic granite, and have
a limited distribution.

The igneous rocks of the Complex intrude the
Halls Creek Group and the Tickalara Metamorphics, and are
overlain unconformably by Middle Proteroczoic sediments
and volcanics. They include ultrabasic, gabbroic and
granitic rocks. Their nomenclature on this Sheet area
follows for the most part that set up by Dow and Gemuts
(1964) in the East Kimberley Region, although new ternms
are used in the north-west.
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- The Alice Downs Ultrabasics and MeIntosh Gabbro
generally occur as flat differentiated sheets which are
intrided by granitic rocks. It is thought that they are
co-nagnatic and that they have been intrudei'along the
major zones of dislocation.

The Bow River Granite was intruded as a batholith
along the Halls Creek Moblle Zone; incorporating pendants
of Tickalara Metamorphics, Halls Creek Group and gabbroic
rocks. Small granite bodies defining anticlinal cores
in the Cummins Range region are thought to be part of

the Sophie Downs Granite (Smith, 1963) which occurs 80 miles
to the north-east, in the Gordon Downs Sheet area. The
Bow River and Sophie Downs Granites have late stage
pegunatite and aplite dykes associated with themn. The
final phase of igneous activity in the conmplex was marked
by the intrusion of the Violet Valley Granite and
dolerite dykes: The Chaneys Granite which crops out in
the north-western part of the area may be related to the
Violet Valley Granite; the other granites in this area
(the Mulkerrins and Long Hole Granites) may possibly be
related to the Bow River Granite.

A sunmary of the features of the rocks of the
Lamboo Complex is given in Table 5.

TICKALARA METAMORPHICS

The Tickalara Metamorphics are sparsely
distributed on the Mount Ramsay Sheet area. Their main
outcrop is in the extreme north-east corner, where they
form large roof pendants in coarse-grained porphyritic
granite, Small outcrops of high grade rocks also occur
between Mount Amherst Station and Me No Savvy Yard, and
to the west of the Kuniandi Range, but they have not
been differentiated on the accompanying map; they are
generally associated with gabbro and porphyritic granite
intrusions into undifferentiated Halls Creek Group sediments
or metamorphics.

The most common rock type in the Metamorphics
is paragneiss which is generally well foliated, and, in
some ares, banded. Needles of sillimanite and cordierite
spots can be seen in the hand specinmen. Two assenblages
were noted:
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1. Mierocline-quartz-cordierite-biotite-
sillimanite;

2. Quartz-biotite-sillimanite-stanrolite-
(muscovite).

The first assemblage was noted in a poorly fol-
iated xenolith in porphyritic granite. Cordierite occurs
in round grains, surrounded by yellow pinnitic margins, and
large plates of sillimanite are intimately associated with
red-brown biotite. In the second assemblage, red-brown
biotite and fibrolitic sillimanite define the foliation and
are interlathed with minor amounts of secondary nuscovite,
while euhedral staurclite is wrapped by these nminerals.

This rock is a g00d representative sample of paragneiss from
the Mount Amherst\region. Small bands of calc-silicate/rgﬁg3
amphibolites are intercalated with paragneiss in some areas.

The porphyritic Bow River Granite seems to have
had little effect on the Tickalara Metamorphics. Small
¥enoliths of the metamorphics were observed in the granite.
These always have a prominent secondary foliation and
compositional banding. Garnet, sillimanite and cordierite
pre-date the foliation. The xenslith-granite contact
is knife-sharp and no obvious contact effects were noted,
but it is probable that the effect of white mica replacing
cordierite may be directly related to the granitic
intrusives.

ALICE DOWNS ULTRABASICS

The Alice Downs Ultrabasics crop oiut as an
elliptical body (4 miles wide by 6 miles long) four miles
north of Lamboo Homestead. The rocks are fine to coarse-
grained, dark green or black and generally consist almost
entirely of serpentine. The southern margin of the
Ultrabasics contains rhythmic banding that dips away to
the south at 60°, This primary banding is marked by
chromite-rich laminae up to six inches thick and 50 yards
long, and chromite-poor laminae. Along the eastern and
western margins the primary structure is disrupted by
shearing, which gives the body an overall fdoliation striking
NNE and dipping 60°E. This secondary foliation is
defined by pod-like, yellow, magnetite ensheathed asbestos
veins.
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In bbin seccbion most of the rocks consist of
decussate serpentine pseudomorphs after alivine and
pyroxene; the chromite bands consist of closely set
euhedral hexagonal or pentagonal chromite grains,

UN-KAMED BASIC AND ULTRABASIC INTRUSIVE ROCKS

Numerous basic and ultrabasic sills and dykes
intrude rocks of the Halls Creek Group. Where practicable
these have been delineated on the accompanying map; they
have been given the symbol Bbd.

For convenience those which intrude the Biscay
Formation will be discussed separately from those which
intrude the Olympio Formation.

The Biscay Foruation is intruded in two main
localities - the first is south of the Woodward Range in the
southern part of a structure which extends on $othe map
area from the adjoining Gordon Downs Sheet area. The
nargins of the structure are intruded by large dolerite
sills and dykes; these will be discussed in full by Dow
and Gemuts (in prep.). The second main area is west of
the Kuniandi Range where the Formation is intruded by thin
ultrabasic sills. Since they crop out poorly no contact
relationships are known. The main rock types are dark
green and massive with a red, pitted, weathering surface.
In thin section they have an allotriomorphic granular
texture with clinopyroxene and amphibole relies set in a
fine-grained decussate serpentine-rich groundmass.

Many folded and altered sills of dolerite and -
ultrabasic rocks occur within the Olympio Formation. These
have generally been intruded along the bedding of the
sediments, but areas of local transgression occur, where
dyke-like apophyses invade the sediments, The Formation
has been folded during or after the intrusion of the sills.

It is possible that these sills are of the same
age as the McIntosh Gabbro and Alice Downs Ultrabasics, but
since they are altered, it is impossible to relate them
mineralogically to these rocks.

The sills range from a few hundred feet to eight
miles in strike length and range from 50 feet to about 5000
feet in thickness. There is a concentration of thin sills
to the easf and west of Woodward Range, east of Mount Dockrell
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and in the MeClintook Ranges, A large, folded sill extends
from Mount Dockrell to Willy Willy Creek; most of the

gold shows in this area occur within or on the margins of
this sill. Close to the Bow River Granite, sills which
intrude the sediments are sheared, metamorphosed and
attenuated parallel to the granite contact.

Contacts between the sills and the country rock
are not well exposed, but in some cases the sediments seem
to be unaltered; chilled margins up to 20 feet wide have
been observed in the intrusives. There is considerable
variation in texture in these silads; they range from fine-
grained and massive at the edges, to vesicular, coarse-grained
and porphyritic towards the centre.

The least altered dolerite sills are massive,
dark green, and have a relict coarse allotriouorphic
granular, or medium-graineld, ophitic texture. Most of
the rocks are thoroughly uralitised and contain no traces
of the original minerals. In thin section light green
decussate and rosette~like tremolite or hornblende is
randomly distributed among spongy plagioclase (albite),
epidote and quartz crystals. Chlorite replaces hornblende
and skeletal ilmenite and sphene are accessories.

The ultrabasic sills are completely altered
and no relict minerals were noted. The ultrabasic rocks
are dark green or black, fine to coarse=grained, and are
usually almost entirely serpentinised.

Within the contact aureoles of the Bow River and
Sophie Downs Granite, dolerite sills have been meta-
morphosed to form foliated amphibolites and carbonate
rich rocks.

The amphibolites are dark green, mediua-grained
rocks which are slightly foliated, lineated and sometimes
banded. In thin section, ragged to idbblastic blue green
hornblende is interspersed with irregular clear plagiosclase
(albite to labradorite) and quartz grains. Epidote is
intergrown with the feldspar and the hornblende is specklad
with ilmenite replaced by sphene. The abundance of the
various minerals varies from area to area; some of the
amphibolites are quartz rich while others have eye-like
pods of epidote parallel to the foliation.
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The éarbonatised dolerite dykes are black or dark
green, coarse grained rocks. They are foliated and banded
in hand specimen, with alternate bands and pods of light
green epidote and white carbonate in a background of dark
pyroxene and amphibole. In thin section the rocks show
needle-like light green amphibole and tabular diopside
interbanded with xenoblastic epidote, sphene and carbonate.
Clear xenoblastic checkerboard-twinned albite, together with
quartz grains, form porphyroblasts enclosed by carbonate.

McINTOSH GABBRO

Gabbro and uralitised gabbro which have been
mapped as parts of the McIntosh Gabbro crop o2ut in the
region between Mount Fairbairn and the Kuniandi Range,
where they are intruded by the porphyritic Bow River Grani te,
and aplite and pegmatite veins or dykes. In some parts
of this area granitic intrusives are so numerous, that
gaboros occur as xenolith swarms and large, closely
disrupted sheets.

Further gabbro bodies crop out in a 2zone extending
from Me No Savvy Yard eastwards to Mount Ambherst Station,
where they occur as small stocks which intrude Halls Creek
Group sediments. The gabbros in turn are locally intruded
by coarse-grained granite.

A large gabbro body which is exposed to the west
of the Laura River is intruded by coarse-grained granite.

Three gabbroic types have been recognised:~

1. Gabbros: These rocks are black, medium to
coarse grained, and have an allotriomorphic granular
texture. Rhythmic layering of pyroxene-rich bands alter-
nating with plagioclase rich bands, is developed locally
(f1ig. 6). These relatively unaltered rocks occur as
relict patches in uralitised gabbro terrains. In thin
section, clinopyroxene, surrounded by brown amphibole and
biotite coronas, is associated with randomly oriented
euhedral saussuritised plagioclase (bytownite) laths,
The biotite is secondary in these rocks and probably
formed concurrently with the alteration of plagiosclase.
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Figure 6: Layering in the MeIntosh Gabbro four
miles west of Mount Bertram. Dark
pyroxene rich bands are interposed
with light plagioclase rich bands.

2. Uralitised Gabbros: These are black, fine to
coarse-grujued amphibole and bistite rich rocks, with an
allotriomorphic granular to ophitic texture, They show
various stagzes of uralitisationy some still retain relict
pyroxene crystals and rhythmic banding whereas others are
completely altered to form hornblende rich rocks. Some
of the basic rocks show lit-par-1lit structures and admixture
with the coarse-grained granites which intrude then.

In thin section the most common rock type has an
allotriomorphic granular texture, and contains large ragzged
plates of light green hornblende interlathed with saussur-
itised plazioclase (labradorite). Minor amounts of
irregular quartz, chlorite and opaques are also present.

The uralitisation of these rocks is probably
associated with the intrusion of the Bow River Granite.
Hydrothermal solutions emanating from the granite may
have acted as agents in altering the primary texture of
the gabbros.

3. Sheared Gabbros: Eight miles west of Kuniandi
Range, where local shear zones are well developed, the

texture of the gabbro is saccharoidel. Narrow shear zones
are develépeJ in the gabbro which are surrounded by massive
coarse~grained uralitised gabbro. The sheared rocks are
dark green, coarsely foliated and quite commonly interbanded
with sheared granite or parasneiss,
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In thin section the sheared gabbros have a
honeycomb texture; idioblastic laths of brown amphicole
and granular clinopyroxene (diopside?) are interfoliated
with xenoblastic plazioclase (bytownite). Accessories
include a little quartz, granular sphene and epidotei
These dynamically deformed gabbros have a composition and
fabric which is similar to that of basic granulites of the
Tickalara Metamorphics in the Dixon Range 1:250,000 Sheet
area (Dow and Gemuts, 1964).

BOW_RIVER GRANITE

In the eastern part of the Sheet area, the Bow
River Granite crops out from Mount Hawick in the south to
Gnewing's Well in the north, It varies from a coarse-
grained, porphyritic granite to an even-grained granite
and granodiorite. In the western part of the Sheet area,
the same rocks extend westwards from Kuniandi Range to
beyond Mount Fairbairn.

The Granite crops out in the form of large
exfoliated whalebacks or in weathered mesas overlain by
laterite. West of Mount Fairbairn large granite tors form
scattered inliers in alluvium.

The rocks are usually homogenedsus in composition
and texture over large areas and range from leucocratic to
melanocratic types. In the coarse-grained porphyritic
varieties, lathlike, ovoid or rhombic feldspars, up to two
inches across, are set in a fine-grained groundmass of quartz
and feldspar. Potash-feldspars commonly enclose small
euhedral plaginclase crystals. In some areas phenocrysts
are aligned into a primary foliation, and lenses of
feldspar rich segregations are common. Biotite~rich
granite predominates but in areas close to intruded gabbro
bodies hornblende is developed. Tectonic foliation and
shearing parallel to major faults is evident in some of the
rocks, and mylonites have formed in some areas.

In thin section the granites have clear euhedral
‘microcline and subsidiary amounts of saussuritised albite-
oligoclase phenocrysts, which are set in a finer grained
base of quartz and plagioclase feldspar with interstitial
epidote and biotite-chlorite rosettes and clots. Ilmenite,
nagnetite and zircon are the main accessories.



36.

The granodiorite eontaine emhedxal to subhedral
oligoclase-andesine phenocrysts set iﬁﬁa'Bﬁse of subordinate
potash-feldspar, quartz and biotite-chlorite rosettes.
Plagioclase is replaced by sphene, epidote and chlorite
aggregates., Accessory nminerals include garnet, zircon,
apatite and iron ore minerals.

Contact Relationships

Three types of contact relationship have been
noted in specific éreas where the Bow River Granite intrudes
sediments or gabbros: ‘

1l. Faulted contact between granite and country
rock:  The granite is unaltered at the contact and the
country rocks are unmetamorphosed.

2. Stoped contact between granite and country
rock: The granite is fine-grained and leucocratic at the
contact and angular and lenticular xenoliths are strewn
parallel to the contact. The country rocks are meta-
morphosed and possess a strain slip cleavage parallel to
the contact. Very fine-grained granophyric necks intrude
the country rocks. In some areas a nassive, closely-
jointed aplitic phase occurs at the margin of the granite
and intrudes both the main, coarse-grained granite mass and
the country rock. Pecmatites also occur as marginal facies
of the granite.

Contact altered rocks include:=-

(a) Schists: these are zenerally fine-grained,
foliated and crenulated. Mineral assemblages vary from
quartz-biotite-muscovite-garnet to quartz-bioctite-sillimanite.

(b) Uralitised gabbros and amphibolites: in
areas where porphyritic granite intrudes gabbro, incipient
quartz and feldspar laths are developed in the gabbro which
is completely uralitised and contains abundant hornblende
and saussuritised plagioclase, Amphibolites are derived
from sheared sills in schists. These rocks are foliated
fine-grained and equigranular. They consist of fine-grained
bands of idioblastic green hornblende, clear plagioclase
(albite-oligoclase) and subordinate quartz. Accessories
include ilmenite altering to leucoxene and granular
epidote. '

(c) Skarns: west of Kuniandi Range, coarse-
grained grénite intrudes calcareous rocks of the Biscay
Formation; banded skarns and marbles have developed. The
skarns are granular and coarse-grained and contain garnet,
diopside and subordinate epidote cut by quartz veins.
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3, Migmatitic contact between granite and
sedimepts: TFoliated granite forms lit-par-lit interlayers
with paragneiss and amphibolite, to give a migmatite zone
which may be up to 400 yards wide. The grade of meta-
morphism in the country rocks falls away from the contacty
while the granite becomes more massive and coarse-grained
toward its interior.

Late Dykes

The final phase of the granite intrusion is
marked by the development of pegmatite dykes and schlieren,
and aplite dykesi

Thin quartz-feldspar-mica pegnmatite dykes and
schlieren are generally restricted to the intrusive nasses
themselves., However, in the vicinity of granite contacts,
dykes may extend a short distance into county rock, e.g.
nine miles north-north-west of Mount Phillip, where peguatite
dykes carrying muscovite and tourmaline intrude quartz-
schists of the Halls Creek Group.

Homogeneous aplite dykes range from inches &0
hundreds of feet in width and intrude various rock types,
close to granite contacts, e.g. south of Mount Fairbairn,
where coarse-grained gabbro is intrnded by a network of
aplite dykes. ZThese dykes are fine-grained and saccharoidal
consisting of microcline, subordinate saussuritised
plagioclase, quartz and interstitial clots of chlorite and
epidote.

SOPHIE DOWNS GRANITE

The Sophie Downs Granite is associated with tin
bearing pegmatites. The name is derived from the
Gordon Downs Sheet area.

Five elongate bodies of the Granite have been
mapped in the Cummins and McClintock Ranges. Three of
these occur in the cores of anticlines and the other two

intrude parallel to the Woodward Fault. All intrude the
Halls Creek Group.

These bodies consist of equigranular coarse to
medium-grained granites which are white and massive in
outcrop. There is no change in grain size at their margins.
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In thin section the granites comeist of microcline, quartz,
suhordinate plagioclase (oligoclase to andesine), and
irreeular clots of interlathed biotite and nmuscovite, The
microcline shows poikilitic inclusions of plagioclase,

while the plagioclase is replaced by sericite-epidote-chlorite
aggregates, Iron ore minerals and tourmaline are accessories.

The contacts between granite and country rocks
are very irrecular and generally are discordant with the
attitude of the sedimentsi Thegranites are bounded by
hornfels, which passes outwards into biotite schist, In
the McLintogk Range'tﬁe hornfels is fine-grained and banded;
the mafic bahds contain fine granular épidote, ragged
biotite, sphene and iron ore minerals; the leucocratic
bands are composed of irregular microcline, altered
plagioclase and quartz.

Skarns are formed in the contact aureole of granite
intruded parallel to the Woodward Fault. These rocks are
massive and brown in outcrop and contain red granular
"garnet, white diopside and light green epidote cut by
ramifying quart,; veins. In thin section garnet forms
irregular masses and has nunerous fractures enclosing
diopside and epidbte. Epidote forms graphically intergrown,
twinned fibrouns grains. Sphene and plagioclase are
accessories,

Late Dykes

Vherever the Sophie Downs Granite intrudes Olympio

Formation pegmatite dykes are developed in the sediments,
as discontinuous, randomly oriented bodies, which may be
concordant or discordant with the strike of the sediments.
Some of them are up to 500 feet in length, and they ‘range

rom 10 feet to 200 feet in width. The minerals present
include varying amounts of microcline, lamellar albite,
quartz, greenish-yellow flakes of muscovite and black
tourmaline or schorl up to two to three 1inches in length.
Minor accessories include garnet, ilmenite, and almost all
o them carry tin and tantalum. Biotite schists at the
nargins of the pegmatites contain randomly distributed
erystals of andalusite and pyrite.

tn addition to the pegmatites,small aplite dykes
(up to 20 feet across) intrude the granite and also the
country rocks close to intrusive contacts.,
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VIOLET VALLEY GRANITE

Large exfoliated outcrops of an equigranular,
medium to coarse-grained biotite granite,which has been
nmapped as Violet Valley Granite, occur in the vicinity of
the junction of the Margaret and Louisa Rivers, the Margaret
River and Dead Horse Creek, and along the Mueller Range,
from Thursday Creek to One Tree Palm Gorge. This granite
is easily distinguished from the surrounding rocks by its
characteristic black photo pattern.

In the first locality the Granite intrudes Halls
Creek Group sedinents. A narrow zone of banded biotite
gneisses and hornfelses adjoin the contact. The Granite
contains hornfelsed xenoliths up to 1 foot in diameter on
its margins, and banding is developed within the granite
near the contact.

hAlong the Mueller Range the granite intrudes the
Bow River Grahite, with sharp contact: no xenoliths of the
country rock are present. One thin section examined from
this area indicates that some of the rocks in the Violet
Valley Granite may be dioritic in composition. Oscill-
atory zoned plagioclase (oligoclase to andesine) is the
dominant constituent, assoeciated with interstitial quartz and
biotite~chlorite clots. No potassium feldspar was noted.

LONG HOLE GRANITE

The Long Hole Granite crops out in the north-
western part of the Sheet area, in the low country along
the foot of the Burramundi Range. The exposures are
extremnely poor and are mostly covered by coarse residual
sand; the Granite extends onito the Lansdowne Sheet area,
from whence the name has been derived.

The Granite is coarse-grained and porphyritic;
in weathered outcrop it is characterised by the presence
of pink and either white or green feldspar phenocrysts
and/or augen up to 4 centimetres long, and grains of
quartz up to 1 centimetre across.

Gellatly and Derrick (in prep.) provide petro-
graphic descriptions of the Granite.

Due to the poor exposure the contact relationships
of the Granite could not be determined,
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CHANEYS _GRANITE

The Chaneys Granite is exposed im the north
western part of the Sheet area and in theradjoining part
of the Lansdowne Sheet area. On the Mount Ramsay map
area it crops out as isolated tor-strewn hills along the
flats bordering Leopold River and in an area south of
Mount Winifred.

The name is derived from Chaneys Yard (Latitude
18008*8, Longitude 126014'E), which is near the southern-
most exposures of the Granite.

It is a massive coarse and even-grained grey
biotite granite and, locally, is weakly foliated. In
outerop i1t resembles rocks mapped elsewhere as Violet Valley
Granite, but differs from these in containing, on weathered
surfaces, pits filled with dark green chloritic minerals.

No thin sections have yet been made of samples from the
Mount Ramsay Sheet area, but Gellatly and Derrick (in prep.)
describe samples from the Lansdowne Sheet area as follows:-
"Plagioclase (An35) is common and is associated with large
grains of perthitic potash feldspar. The plagioclase is
zoned and highly altered in the cowe of the crystal;
myrmekite is present in some of the plagioclase rims.
Biotite is generally slightly deformed and chloritised and
pink zircons are a common accessory".

The contact between the Chaneys Granite and the
Bow River Granite several miles to the south-cast of Mount
Winifred has not been closely examined and the relationship
between the two remains uncertain, Similar doubts apply
in the interpretation of the contact between the Chaneys
Granite and the (?)Whitewater Volcanies several miles north-
west of Burramundi Yard - shearing precludes study of the
contacts. The Granite intrudes schists and metasediments
which have been mapped as Undifferentiated Halls Creek
Group.

LERIDA GRANITE (Gellatly and Derrick, in prep.)

The Lerida Granite crops out mainly on the
Lansdowne Sheet area, but a small exposure occurs near the
northern margin of the Mount Ramsay Sheet area to the
north-east of Burramundi Yard.
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It is a porphyritic to even-grained grey-green
biotite granite, distinguished in hand specimen by the
-presence of pale creamy-green phenocrysts of zoned feldspar.

The Granite is intruded by the Mulkerrins Granite,
which has a micropegmatitic contact phase.

MULKERRINS GRANITE

The Mulkerrins Granite is exposed mainly on the
adjoining Lansdowne Sheet area, from whence the name is
derived (Gellatly and Derrick in prep.) but the soutbern
part of the main mass extends into the northern part of
the Mount Ramsay Sheet area in an area north of Burranmundi
Waterhole.

The granite is massive, unfoliated coarse and even-
grained and leucocratic and is in contact with sheared
rocks which bave been mapped tentatively as Whitewater
Volcanics. The contact between the Granite and the
sheared rocks is sharp, but their relationships cannot be
determineld, Numerous quartz dykes up to 10 feet across
and a mile longz cut the granite but do not penetrate the
country rock; they were probably generated as a late
phase during the intrusion of the granite. Gellatly and
Derrick (in prep.) describe thin sections of the granite
as showing "typical hypidiomorphic granular texture,
Plagioclase is 2zoned and strongly altered to sericite and
epidote, albite rims and myrmekite are common and inter-
granular albite occurs between grains of perthitic potash
feldspar. The small amounts of biotite present are fresh
and undeformed, Small euhedral crystals of epidote are a
common accessory". '

UNDIFFERENTIATED

In areas near Lilly Hole Bore, Me No Savvy Yard,
Hot Air Well and the Laura River, it has not been possible
to delineate boundaries between intimately associated
granite, uralitised gabbro and metamorphic rocks. The
areas are shown on the accompanying map as Undifferentiated
Lamboo Complex and have the symbol Bb.

LATE DOLERITE DYKES

Dolerite dykes up to 200 feet wide and eight
miles long are largely restricted to the eastern half of
the Sheet area; they are symbolised on the map by the
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letters "dl", They outcrop as straight resistant ridges.
The dykes strike from north-north-west to north-north-east
and they generally intrude small shear zones in the Bow
River Granite, but in the extreme north-east they intrude tbhe
Tickalara Metamorphics. Chilled margins,seldon exceeding

6 feet in width, occur on the edges of all the dykes.

Tre most common rock type has an ophitic texture
and a dolerite compositioni In thin section these rocks
contain lath like plagioclase, and a little granular epidote
set in a grounimass of pyroxere (titanaugite?) and
accessory ilmenlte., It is quite common for the pyroxene to
be uralitised ani the plagioclase saussuritised.

A dyke w.th an anomalouskexture occurs twelve miles
north-west of Mullz Bulla Homestead. The texture is porph-
yritic- and coarse zuned plagidclase phenocrysts up to
2 inches across are set in a fine-grained groundmass which
cortains smaller phencerysts of amphibole and quartz. In
thin settion euhedral, sscillatory zoned and partly
saussuritised labradorite, quartz and altered pyroxene are
seb in & fine-grained ampnibole and biotite lath groundmass.
The pyrcxene is dtered to pools of biotite, muscovite and
amphibole. The dyke may be a denterically altered porphy-
ritic quartz dolerite.
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LaMBOO COMPLEX = |

RUMMARY

ROCK UNIT MAP LITHOLOGY PHYSIOGRAPEIC DISTRIBUTION STRATIGRAPHIC REMARKS
SYMBOL EXPRESSION OF EXPOSURES RELATIONSHIPS

"Late Dolerite dl Ophitic, medium grained Straight, narrow, resistant Eastern part of Sheebt .rea.  Intrudes all rocks of Lamboc Trend of dykes varies from

Dykes" dolerite, uralitised doler- bars., Complex in the eastern north-north-west to north-
ite, porphyritic quartz part of the area. north-east.
dolerite.

Undiffer- Bb An intimate mixture of gran- Isolated alluvium covered Between Lilly Hole Bore and

entiated ite and uralitised gabbro, outcrops or boulder strewn Me No Savvy Yard and between
and_minor metamorphic rockg. hills, Hotair Well and Laura River,

Malkerrins Ebu Massive coarse, even-grained Sandy rises criss-crogsed £long northern boundary of Intrudes Lerida Granite. Main exposures are in Lansdowne

Granite leucocratic granite. by resistant quartz dykes. map area, north of Burra- Sheet area.

mundi Waternole.,
Lerida Bbl Porphyritic to even-grained Low rounded hlls. Single small exposure near Intruded by Mulkerrins Main exposures are in Lansdowne
Granite grey-green biotite granite. nor-hern boundary of Sheet Granite. Sheet area.

area, north-cest of Burra-

munci Terd. .

Chaneys Bby Massive grey coarse, even=— Isolated tor-strewn hills. Llong Leopold River and to Intrudes Halls Creek Group. Chlorite~filled pits character-

Granite grained biotite granite, the soath o7 M-unt Winifred, istic on weathered surface.

May be related to Violet Valley
(ranite.

Long Hele Bbg Coarse-grained porphyritic Low sandy risen. Confined to area near foot Intrudes Hallg Creek Group. Pink and green feldspar pheno-

Granite granite. of Burramundi Range. crysts characteristic. May be

related to Bow River Granite.

Violet Valley Bbv Coarge-medium grained, equi- Rough hills with large ex- In the wicinity of the junct- Intrudes Bow River Granite

Granite granular biotite granite foliated boulder outerops. ion of Margaret and Lciiga and Halls Creek Group.
and subordinate Adiorite. Rivers and along the base of

the Mieller RBange, ) ,
Sophie Downs Bbs Equigranular, coarse to med- Rough hills with large In the MeClintock and Cunmins Intrudes Halls Creek Group. Intruded by pegmatites which
Granite ium grained granite. boulder outcropss Ranges. are tin bearing and by aplite
. dykes,

Bow River Ebo Coarge-grained porphyritic bxfoliated whalebacks with In the region between Mount  Intruded by Violet Valley North of Lamboo Homestead,

Granite to equigramilar granite and  large boulder outarops or Hawick and Gnewings Wellj Granite and intrudes Halls large arees of coarse-grained
granodiorite; minor fine- laterite covered mesas. and wectvards {rom Kuniandi  Creek Group. equigranular leucocratic granite.
grained granite forms chill asge to bazyond Mount Intruded by aplite and pegmatite
marging. Fairbairn. , dykes.

MeIntosh Gabbro  Bbi Coarse to medium-grained Rough hillg with rounded In the region between Mount  Intruded by Bow River Granite Rhythmic compositional banding
gabbro, uralitised gabbro boulders or black soil plaing Fairbairn and Kuniaadl Raunge; and intrudes Halls Creek is preserved in some areas.
sheared gabbro and minor with rounded boulders. between Me No Savvy Yard and Group.
diocrite. Mount Amhevwst Station; and

vest of Laurs Fiver.
Bbd Uralitised dolerite and Low-lying "strike" ridges. Mainly in sovth-eastern part Intrude Olympio and Biscay amphibolite and carbonitised
ultrabasic rocks. of Sheel and o wegh of Foriations. Intruded by dolerite developed near contacts
Nuniegndi D.unge. Bow River Granite, with Bow River Granite,

Alice Downs Eba Serpentinised ultrabasic Dark, closely spaced Pcur riles nor*h of Lamboo Intruded by Bow River Ultrabasics are co-magmatic with

Ultrabasics rocks with subordinate ridges. Homestead. Granite and intrules Halls “he McIntosh gabbro.
chromite bands and asbestos Creek Group.
veing. -— .

Tickalara 4Lht Paragneiss, subordinate Isolated, alluvium covered In exirems norbi-gasye corner Iatruded by Bow River The metamorphics are thought

Metamorphics calc-silicate rocks and outerops s of Cheet. - Granite and late dolerite to be high grade metamorphic

amphibolites.

dykes.

derivatives of the Halls Creek
Group.
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MIDDLE PROTERQZOIC

WHITEWATER VOLCANICS

Distribution: The Whitewater Volcanics crop out in the
extreme northern paré of the Sheet area; they are expﬂsed
in two main localities <« in an east-west zone to the north
of Burrauwundi Yard; and; further east, around the Little
Gold River.

Derivation of Name: The name was first used by Dow et al
(1964).

Stratigraphic Relationships: The Whitewater Volcanics
unconformably overlie rocks of the Olympio Formation of the
Halls Creek Group and are unconformably overlain by rocks

of the Speewah Group. They are intruded by the Watery
River Porphyry.

Lithology and Thickness: The Volcanics consist entirely of
quartz-feldspar porphyry. In hand specimen these rocks

are grey, black or red, coarse-grained and porphyritic, and
generally contain flow or compaction bandihg} South of the
Watery River, at the undonformity with the Olympio Formatioh,
massive volcanics contain numerous well rounded pebbles and
cobbles of sandsﬁone, greywacke and white quartz. Higher
in the section the amount of rock fragments decreases and
flow or cOmpaction banding becomes evident; the banding is
emphasised by alignment of small irregular lensoid rock
fragments and quartz and feldspar crystals.

In thin section the rocks contain euhedral to
anhedral, embayed and marginally resorbed quartz phenocrysts;
sericitised euhedral feldspar phenocrysts (probably plagzio-
clase); irregular chloritic patches (altered ferromagnesian
minerals); and small angular, ragged and embayed fragments
of granite, altered dolerite, greywacke and quartz feldspar
porphyry, set in a chlorite and mica-rich siliceous ground-
mass. Accessories include zircon and euhedral or dendritic
magnetite and ilmenite.

The mineralogical composition and primary structures
in the quartz-feldspar-porphyry suggests that the rocks are
deuterically altered dacitic lavas.

In the westernmost exposures of the unit the
Volcanics are strongly sheared.

The thickness of the unit is not known.
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Distinguishing Featureg: The Whitewatey VOleanics are
readily recognised, for they are the only acid volcanics in
the Middle Proterozoic sequence.

WATERY RIVER PORPHYRY

Distribuntion: The Watery River Porphyry crops out in the
north-gentral part of the Sheet area, and extends into the

adjoining Lansdowne Sheet area.

Derivation of Name: The name is defined by Gellatly, Derrick
and Plumb (in prep.).

Stratigraphic Relationships: The Watery River Porphyry
intrudes the Whitewater Volcanics (D. Gellatly, pers. comm.).

Lithology: The Watery River Porphyry consists of an ortho-
pyroxene-quartz-feldspar porphyry.

In hand specimen the rocks are massive grcy or
black, medium to coarse-grained, porphyritic and zZenerally
contain angular fragments of granitic and sedimentary rocks
up to 1" across. In some areas the abundance of rock
fragments increases and the rock resembles a breccia.

In thin section unaltered porphyry contains
euhedral to anhedral, fractured and marginally resorbed
orthopyroxene phenocrysts, enhedral to anbhedral, embayed
clear quartz phenocrysts, euhedral sericitised and osciilatory
zoned plagioclase (andésine) phenocrysts, and laths of
red-brown biotite, set in a fine-grained quartz mosaic
which contains irregular tiny muscovite and biotite laths.
Accessories include anhedral zircon, euhedral to anhedral
.{1menite and magnetite. Most of the orthopyroxenec phenocrysﬁs
are replaced at their margins by tiny biotite flakes, and in
some cases these form coronas. The secondary alteration
of these rocks variesj} in some cases all the orthopyroxene
has been replaced by biotite-chlorite rich aggregates and
the feldspars are completely sericitised.
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SPEEWAH GROU

Distribution: Rocks of the Speewab Group crop out through-
out the East Kimberley district from Wyndham in the north-
east to the Lansdowne Sheet area in the south, and extend
into the King Leopold Ranges, in the north-western part

of the Mount Ramsay Sheet area.

Derivation of Name: The term Speewab Group was first used
by Dow et al (1964) to apply to a succession in the East
Kinmberley district; its meaning has subsequently been
modified by Gellatly Derrick and Plumb (in prep.).

Oomponents: Gellatly et al (in prep.) recognise five rock
units in the Speewah Group; these are, in ascending order:-

Luman Siltstone
Lansdowne Arkose
Valentine Siltstone
Tunganary Formation
O'Donnell Formation

Stratigraphic Relationships: The five rock units of the
Speewah Group are in conformable sequence. The Group is
generally overlain conformably by the King Leopold Sandstone,
but in the southern part of the King Leopold Range an uncon-
formity is present at the top of the succession. The Group
lies unconformably on rocks of the Halls Creek Group, Lnmboo
Complex and Whitewater Volcanics.

Lithology and Thickness: The maximum thickness of the Group -
5500 to 6000 feet - occurs in the area between Mount Winifred
and McKinnon Creek. The Group consists essentially of
arenites and lutites and is commonly intruded by dolerite
sills. The lithology will be discussed under the various
formation headings; a summary of the stratigraphy of the
Group is given in Table 6.

O'DONNELL FORMATION

Distribution: The O'Donnell Formation crops out as a narrow
rim to the western and southern edges of the King Leopold
Range, from Mount Winifred in the north to Mount Huxley in
the south, and eastward from here to beyond Palm Spring.

Derivation of Name: The name was first used by Dow et al
(1964) in the Lissadell Sheet area, north-east of the present
Sheet area.

Stratigraphic Relationships: At the northern end of the King
Leopold Range the Formation lies unconformably on either
Whitewater Volcanics or Olympio Formation. Elsewhere in the
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Sheet area it lies unconformably on undifferentiated Halls
Creek Group rocks and crystalline rocks of the Lamboo
Complex. It is followed conformably by the Tunganary
Formation, except in its southernmost exposures, where it
is unconformably overlain by the King Leopold Sandstone.

Lithology and Thickness: The following section was measured
14 miles east-north-east of Mount Winifred.

450" Brown siltstone and shale with interbedded
medium=-grained quartz sandstone.

2300' Medium-grained dolerite sill (Hart Dolerite)

200' Blocky, thick bedded siliceons or clayey
mediun-grained quartz sandstone.

The lower part of the O'Donnell Formation includes
medium to coase-grained, well sorted quartz sandstone, with
rounded to subrounded quartz, quartzite, and minor chert
grains in a siliceous or silty cemnent, Very coarse
sandstone and granule conglomerate are present and occur
throughout these beds.

The upper part of the formation consists of olive
and fawn ripple-marked fine-grained sandstone and siltstone,
which grade into olive and fawn coloured shale, silty shale
and micaceous silty shale. Near the top, they pass into
nmaroon weathering shale, which is interbedded with thin
‘beds of nedium-grained quartz sandstone and feldspathic
sandstone.

West of Mount Philip, the basal unit is very thin,
consisting of about five feet of arkose, and is followed by
300 feet of soft greenish-grey banded shale and silty shale
with occasional two-inch bands of white quartz sandstone.
Further to the south-east, about five miles west of Me
No Savvy Yard a 30-foot bed of ill-=sorted conglomerate with
cobbles, pebbles and granules of quartz in a feldspathic
sandstone matrix, overlies granite of the Lamboo Complex.
This is followed by about 80 feet of greenish-grey banded
shale, which is in turn overlain by King Leopold Sandstone.
This section is probably equivalent to that west of Mount
Pbilip, but could conceivably represent the upper part of
the Lansdowne Formation and the lower part of the Luman
Siltstone.
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Palaeogeographic Significance: The well-sorted, quartz
sandstone of the 0'Donnell Formation probably represents a
mature beach sediment which was deposited in the early
stages of development of the Kimberley Basin. The coarser,
more feldspathic sediments of the southern outcrops could
indicate local movement at this stage, probably due to the
nearby faulting. The silty sbhales which followed indicate
that sedimentation with rapid burial followed this early
episode; these conditions were to continue throughout uost
of the deposition of the Speewah Group.

TUNGANARY FORMATION

Distribution: The Tunganary Formation occurs in the King
Leopold Range to the north of Macdonald Gorge.

Derivation of Name: From the type area on Lansdowne
Sheet area (Gellatly, Derriek and Plumb, in prep.).

Stratigraphic Relationship: The formation conformably follows

the O'Donnell Formation, and is overlain conformably by the
Valentine Siltstone.

Lithology and Thickness: The following section is present
about 14 miles east-north-east of Mount Winifred. Thick-
nesses are estimated from air photographs.

500' White to red, poorly sorted, very coarse-grained,
medium bedded to laminated, siliceous or
ferrnginous sandstone. Hematite grains and clots
present throughout.

1400' White, coarse-grained, thick bedded, current
bedded, poorly sorted, nicaceous feldspathic
sandstone with interbedded red micaceous shale
and siltstone bands and thin beds of white flacgcagy
quartz sandstone. Hematite flakes present.

T00' Pink, medium bedded to laminated, well sorted,
siliceous feldspathic sandstone with interbedded

5 % shale and siltstone towards top., Micaceous
| sandstone is developed near the base.

1300' Coarse dolerite (Hart Dolerite).

520" Purple to red, poorly sorted, ferruginous, coarse-
grained, feldspathic sandstone with interbedded
purple flaggy mediun-grained greywacke.

80' Red coarse-grained siliceous or ferruginous
sandstone containing specular hematite. Occasional
pebbly beds.

340' Red, poorly sorted clayey or siliceous quartz
sandstone with pebbles. DPurple feldspathic grey-
wacke near top.
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The Tunganary Formation includes poorly sorted
coarse feldspathic sandstone near the base, interbedded with
laminated to thin bedded fine-grained feldspathic sandstone
and arkose. These rocks are commonly well sorted, with
angnlar to subangular quartz and highly altered feldspar grains
in a matrix of sericite and clay minerals. On freshly
broken surfaces, the rock has a characteristic powdery white
Or grey appearance. In the section south of Mount Winifred,
coarse quartz sandstone beds (containing slump structures) are
present within the feldspathic sediments. In the section
west of Mount Winifred, coarse quartz sandstone beds, about
20 feet thick, are present among the feldspathic sediments,
slumps and load casts are also seen.

Palaecogeographic Sienificance: The feldspathic and often
poorly sorted nature of these sediments, together with the
rapid alternation of shale and sandstone, suggest that sub-
sidence and rapid burial were still the dominant features

of the Kimberley Basin. The presence of occasional well
rounded, well sorted quartz sandstones may represent temporary
periods of still-stand in this process. Slump beds could be
due to shocks caused by local fault movenents.

VALENTINE SILTSTONE

Distribution: The Valentine Siltstone crops out in the
King Leoposld Range, north of Macdonald Gorge.

Derivation of Name: The name was first used by Dow et al
(1964) for a thin succession of shale, siltstone and tuff
developed in the Lissadell Sheet area.

Stratigraphic Relationships: The unit lies confornmably
between the Tunganary Formation and the Lansdowne Arkose,

Lithology and Thickness: The Valentine Siltstone is poorly
exposed, but consists of thin bedded olive and fawn silty
shale and fine-grained sandstone. The unit can be readily
recognised on air photographs where it is seen as a narrow
zone of low ground beneath the more reistant Lansdowne
Formation. No trace of volcanic ash or tuff has been seen
in these rocks on the Mount Ramsay Sheet, but these are well
known from the East Kimberleys (Dow et al 1964).

A typical thin section of the silty shale consists
qf angular grains of quartz, rare feldspar with interstitial
Blades of white mica in an abundant sericitic matrix.
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Zircon and green tourmaline are the only aeeessory ninerals.
The rock is strongly laminated and ferruginised. Because
of its poor exposure, the thickness of the unit is not
properly known, but is estimated from air photographs to

be about 200 feet throughout its outcrop.

Palaeocgeographic Significance: The abundant matrix of the
silty member suggests that these rocks were probably
deposited and rapidly buried, or else were deposited below
the level of wave action.

LANSDOWNE ARKOSE

Distribution: The Lansdowne Arkose occurs only in the King
Leopold Range, north and east of Macdonald Gorge.

Stratigraphic Relationships: The unit lies conformably
between the Valentine Siltstone and Luman Siltstone.

Lithology and Thiekness: The Lansdowne Arkose consists
mainly of medium and coarse-grained feldspathic sandstone

and arkose, yﬁich 1locally grade into feldspathic granule,
pebble, and cobble conglomerates;these consist of pebbles

of quartz and quartz sandstone in a feldspathic sandstone
matrix and often grades upwards into coarse sandstone.

The conglomerate horizons vary in thickness along strike

and are mnost common near the top of the succession. Typical
thin sections of the feldspathic sandstones consist of

large subrounded to subangular grains of quartz and strongly

saussuritised feldspar, (up to 1 mm) in a sericitic matrix.
Banding and lamination of coarse and fine wmaterial (0.1 -

0.2 mm) is well developed.

In the area 14 uniles east-north-ecast of Mount Winifred,
an estimated 1100 feet of white, coarse-grained clay-cemented
quartz sandstone is present, which is pebbly near the top
and more feldspathic and clayey near the base. A similar
thickness can be seen eight miles south-east of Mount Winifred.

Palaeogeographic Significance: The pebbly and conglomeratic
nature of the formation suggests that it waslaid down
closer to shore than the preceding Valentine Siltstone.

The presence of feldspar again suggests rapid burial.

LUMAN SILTSTONE

Distribution: The Luman Siltstone occurs only in the King
Leopold Range. The Bouthernmost outcrops are near Mount Ball
and extend northwards to Mount Winifred, and east from there
towards McKinnon Creek.
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étrazizraphie Relgbibﬁgninaz The unit lies conformably upon
tho Lansdowne Arkose and is overlain conformably by the King

Leopold Sandstone.

Lithology and Thickness: The Luman Siltstone consists of
laminated siltstone and shale, which are usually fawn weather-
ing, maroon and ferraginised in outcrop. Typical thin
sections consist of fine angular grains of quartz and
feldspar in a bhighly ferruginised fine-grained matrix.
Fourteen miles east-north-east of Mount Winifred the thick-
ness is estimated to be 200 feet, and a similar thickness is
present ten miles north-east of Macdonald Gorge. At

Mount Ball, however, the base of the unit is intruded by the
Hart Dolerite, which is here transgressive, and the shale
section is cut out beneath the King Leopold Sandstone

(see fig.9). The lower part of the Luman Siltstone cannot
be traced, either below, or within, the dolerite.

Palaeogeographic Significance: Lithologically, the Luman
Siltstone is similar to the Valentine Siltstone, and this
probably indicates a return to deeper water sedimentation or
conditions of rapid burial.
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SUMMGRY OF STRATIGRAPHY -~

SPEEWLE GROUP

ROCK UNIT M.P LITHCLOGY THICKNESS PHYSTCGRLPHIC DISTRIBUTION STRATIGRAPHIC REMARKS
SYMBOL IN FEET EXPRESSION RELATIONSHIPS

I9man Siltstone Bpl Red and maroon wesathering 200 Poorly resistant, forms King Lecopold Range, Conformably overlain by

fissile silty shale valley and steep slope. north and north-east King Leopold Sendstone.

of Mount Ball.

Lansdowne Bpo  Fine to medium-grained 1100 Resistant; forms King Leopold Range,  Conformably overlain by Well exposed. Significant
irkose and coarse-grained arkose strong strike ridges. north and north- Luman Siltstone. development of conglomerate

and feldspathic sandstone. east of Mount Ball. horizons.

Some conglomerate horizons

near top. Interbedded

thin silty shale and sand-

stone beds. Current

bedding commcn.
Valentine Bpv  Grey to brown fissile 100 Poorly resigtant; King Leopold Range, Conformably overlain by Usually poorly exposed.
Siltstone shale and siltstone., forms valley. north and north-east Lansdowne Arkose,

of Mount Ball.

Tunganary Bpt  Medium to coarse-grained 3540 Moderately resistant; King Leopold Range Conformably overlain Finer grained rocks are
Formation feldspathic sandstone, forms strike riidges. and western Mteller by Valentine Siltstone. commonly blue-grey in

interbedded with thin Range. outcrops

shale and siltstone

horizons. Currenfbed-

ding common in erenites.
O'Donnel Epn  Maroon-weathering olive 650 Resistant && basge King Leopold Range Conformably overlain Bagal arenite is a good
Formation and brown shale silt-

stone and silty shale in
upper part, medium to
coarse-grained siliceous
quartz sandstone at base.

where strong ridge
formg; moderately to
poorly resistant ,
higher in column -
rounded hills develop.

and western
Mueller Range.

by Tungenary Formation.
Unconformably overlies
Whitewater Volcanics
and older rocks.,

tarker bed.
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KIMBERLEY GROUP

Distribution: Rocks of the Kimberley Group occur throughout
the Kimberley Division, and extend from north of Wyndhan

in the east to the north and north-west coast of Western
Australia and as far south as the King Leopold and Mueller
Ranges. On the Mount Ramsay Sheet area the Group occupies
a large triangular area in the north-central part of the
Sheet, from Mount Winifred in the north-west, through

Mount Huxley in the south-west to beyond One Tree Paln Gorge
in the north-east.

Derivation of Name: The Kimberley Group was defined by Dow
et al (1964) following mapping in the East Kimberley District.

Components: In the Mount Ramsay Sheet area, the succession
is: -

Pentecost Sandstone (includes Mount Amherst
Member)
Elgee Siltstone (includes Teronis Member)

Wooton Sandstone

Carson Volcanics

King Leopold Sandstone
The units are in conformable sequence.

Stratigraphic Relationsbhips: The Kimberley Group generally
lies with apparent conformity on the Speewab Group, but in
the southern part of the King Leoposld Range there is a
strong unconformity between the two. In the Mueller Range
the Group lies unconformably on the Archaean Lamboo Complex.
The Group is overlain conformably by the Crowburst Group
where this is present, or unconformably by the Kuniandi or
Louisa Downs Groups, but over nost of its outcrop no over-

- lying strata are preserved.

Lithology and Thickness: The Kimberley Group is a conformable
sequence of guartz sandstone, shale and siltstone and nminor
dolomites, with a thick sequence of basic volcanics near the
base. The maximum observed thickness of over 7000 feet,

was measured east of Mount Winifred, but it is generally
thinner than this in the south. Near Me No Savvy Yard

an estimated 6000 feet is exposed. These rocks were deposited
under shallow-water or shelf conditions in the gently

subsiding Kimberley Basin.

The stratigraphy of the Group is summarised in
Table 7. The component formations are discussed below.

A ¥
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KING LEOPOLD SANDSTONE

Distribution: The King Lespold Sandstone is exposed in
the King Leopold and Mueller Ranges. ‘

Derivation of Name: The Formation was defined by Dow et al
(1964) from the Lissadell 1:250,000 Sheet area.

Stratigraphic Relationships: The Formation is overlain
conformably by the Carson Volcanics and in most localities
lies conformably on the Luman Siltstone. . In the
southern part of the King Leopold Range, the formation is
unconformable on the Speewah Group, while in the Mueller
Range it lies unconformably on rocks of the Lamboo Complex,

Lithology and Thickness: Over most of its area on the
Mount Ramsay Sheet area the formation consists of white,
blocky to massive, thick-bedded medium to coarse-grained,
siliceous quartz sandstone. It is commonly current bedded,
and pebble bands and ripple marks are frequently seen. In
thin section, the sandstone consists of subangular to rounded
grains of strained quartz, occasional chert, and very rare
feldspar. The grain boundaries are difficult to detect,
due to secondary silica overgrowth, and almost all the
interstices are filled with quartz, with a little sericite.
Well rounded zircon and tourmaline are the usual accessory
minerals.

The King Leop»ld Sandstone is very variable in
thickness, North of Mount Amherst Station, the unit is
not developed; near Me No Savvy Yard about 200 feet is
intruded by Hart Dolerite, while 600 feet is the estimated
thickness near Blackfellow Creek in the north-eastern part
of the Sheet area. In the westernm sections the top of the
formation is usually eroded, but 200 feet is exposed in
cliff sections near Mount Ball and Mount Huxley (sece fiz.9)
further to the north, in an area fourteen miles east-north-
east of Mount Winifred, about 2100 feet is exposed in the
section described below.

OVERLAIN BY CARSON VOLCANICS
1700' Pink to white blocky, thick bedded well sorted
medium-grained siliceous quartz sandstone with
subordinate feldspathic sandstone.

200" Scree, possibly overlying shale.

200' White, blocky to flaggy eoarse-grained siliceous
quartz sandstone, grading towards the top into
purple, flaggy, poorly sorted medium-grained feld-
spathic sandstone,. Quartz pebbles are conuion
throughout the section.

UNDERLAIN BY LUMAN SILTSTONE
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All thicknesses are calculated from air photographs.
This section is comparable with those developed on .the
adjacent Lansdowne Sheet, which are estimated to be 3000
feet thick.

Distinguishing Features: The King Leopold Sandstone forms
strong, steep~-sided ridges or scarp-and-dip features,
depending on the magnitude of the dip, and on air photos can
be recognised by its white tone and longitudinally ridged

and cross jointed pattern. In the field it is distinguished
from the Speewah Group by its general lack of feldspar, and
its stratigraphic position.

Palaeogeographic Significance: Tbhe King Leopold Sandstone

is the first thick, extensive quartz sandstone formation of
the Kimberley Basin, and clearly represents a change in
conditions from those which existed during the deposition of
the Speewah Group. It scems likely that subsidence took
place more slowly during the deposition of the Kimberley
Group, and as a result quartz sandstone was ' developed rather
than the more feldspathic varieties of the Speewah Group.

CARSON VOLCANICS

Distribution: The Carson Volcanics are exposed in a more or
less: continuous belt in the King Leopold and Mueller Ranges
and along the north-western margin of the Mount Cummings
Plateau near the Leopold River. A small fanlted outlier is
present near Moola Bulla Homestead and the unit is also
exposed in the core of a faulted anticline to the north of
Mount Amherst.

Derivation of Name: The Carson Volcanics were first defined
by Dow et al (1964) who nodified the term Mornington Volcanics
of Guppy et 2l (1958) and Harms (1959).

Straticraphic Relationships: The Volcanics lie conformably
between the underlying King Leopold Sandstone and the
“overlying Warton Sandstone. In the central part of the
Sheet area, in the Mueller Range, the King Leopnld Sandstone
is absent from the succession and the Carson Volcanics rest
directly (with unconformity) on rocks of the Lamboo Complex.

Lithology and Thickness: The formation consists of greenish,
dark coloured saussuritised fine-grained to coarse-grained
quartz dolerite or basalt, which are sometines amygdaloidal,
interbedded with thin beds of pink to mauve, current bedded
feldspathic sandstone. The sandstone beds are often
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impersistent along strike. The topmosk part of the
succession consisés of about 40 feet of highly micaceous
fissile siltstone, interveodded with basalt, but this is
rarely exposed.

In typical thin sections, the basalt consists of
laths of altered plagioclase with interstitial subbedral
to anbhedral pideonite grains., The pieonite is largely
altered to chlorite, and sometimes shows exsolution lamellae.
Magnetite is the only notable accessory mineral,

In other thin sections (e.g. 6.33.10) the basalts
consist of numerous partially replaced 9livine phenocrysts
set in a matrix made up almost wholly of an anphibole with
rare epidote (clinozoisite) and opague minerals. The
amphibole is of an indeterminate character although yellow
cores of balsatic hornblende or amphibolite are found through-
out the rock., The surrounding naterial is practically all
colourless or with a very pale yellowish green pleochroism.
This may be ?tremolite~actinolite but has not been confirmegd
with certainty. Epidote and clinozonisite are developed in
minor amounts throughout the rock. A colourless low bire-
frigent mica thought to be ?margarite is also present.
Numerous opaque mineral grains are found.

The sandstones are fine t2 wmedium-grained, angular,
siliceous and fellspathic. Quartz grains are angular to
subangular, bnt some rounded grains with quartz overgrowths
are e2lso present. Feldspar grains are nostly plagioclase
(though microcline is also present) and are usually fresh.

Occasional grains of chert, ferruginised basalt and rare

L}

biotite and granophyric material also occur.

Accessory. apatite and tourmaline grains are randomly
distributed throughdbut the rock. Accessory, muscovite also
oceurs in isolated laths elongated parallel 'to the former
bedding planes,

The thickness is estimated from air photographs to
be 1200 feet in the section north of Me No Savvy Yard;
2000 feet four miles south of Mount Aumherst, and about
1400 feet ten miles east of Mount Philip.

Distinguishing Features: The Carson Volcanics generally
occupy low ground between ridges and escarpuents of King
IeOpold Sandstone and Warton Sandstone (fig.7).




Figure T7: View north-east along Mueller Range showing
McIntosh Gabbro - right foreground overlain by
Carson Volcanies, Warton Sandstone - shadowed
scarp, Elgee Siltstone and Pentecost Sandstone -
left background. Mount auherst is on the sky-

1inea,
The unit is readily recognised on air photographs
by its dark photo-pattern with parallel narrow, light coloured
bands which represent the intercalated sandstone beds

Palacogeographic Significance: The Carson Volcanics are
typical flood basalts, and the occurrence of several anyg-
daloidal phases, and intercalted sandstones show that there
gre at least several separate flows in the section. They
are the product of a wideenread voleanic episode which
resulted in the accumulation of tholeitie basalts throughout
the engire Kimberley Basin.

WARTON SANDSTONE

Distribution: The Warton Sandstone crops out in the

King Leopold and Muecller Ranges, along the north-western
margin of the Mount Cummings Plateau, and in a faulted
outlier near Muola Bulla Homestead. It also occurs in the
core of a faulted anticline north of Mount Amberst.
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Derivation of Name: ¥he name Warton Sandstone is derived
from the 'Warton Beds' of Harms (1959), and was first used
by Dow et al (1964).

Stratigraphic Relationships: The formation lies conformably
between the Carson Volcanics and Elgee Siltstone.

| Lithology and Thickness: In the Mount Ramsay Sheet area the
Warton Sandstone consists of massive to blocky, thin bedded,
white, off-white or mauve, fine to medium-grained, siliceous
quartz sandstone. Interbedded siltstone and flaggy sand-
stone characterise the top and bottom of the unit. Current
bedding is common. In the field, the rock forms a tough,
silicified skin on weathering, and outcrops are generally
orange brown.

Thin sections sbow rounded grains of quartz, with
rare chert fragments in a siliceous matrix. The quartz
grains have silica overgrowths, so the rock appears as an
interlocking gquartz mosaic. Minor interstitial sericite
is also present.

The formation is estimated from air photographs to
be 1200 feet thick in the Margaret River area, north of
Me No Savvy Yard. Four nmiles south of Mount Amherst
about 1000 feet is present and near the northern margin of
the Sheet area, 14 miles east-north-east of Mount Winifred
an estimated 1200 feet is present.

Distinguishing Features: The Warton Sandstone forms bold
strike ridges or scarp-and-dip features (fig.7) but can be
recognised on the air photographs only by its stratigraphic
position. The top is marked by a change from arenites to
lutites.

Palaeogeographic Significance: The Warton Sandstone represents
a return to quartz-sandstone facies iollowing the vulcanism of
the Carson Volcanics. In zeneral, the formation is much more
fine-grained than the King Leopold Sandstone, but conditions

of deposition must have been very similar for both these units,

ELGEE SILTSTONE

Distribution: The Elgee Siltstone crops out in a more or
less continuous belt throuszh the King Leopold and Mueller
Ranges and along the north-west nargin of the Mount Cunmings
Platean. This belt is modified by faulting in the King
Leopold Range. It also o2ccurs in a faulted outlier near
Moola Bulla Station, and in the core of a faulted anticline
north of Mount Amherst. A minor exposure is in the core of
the Mount Cummings anticline, about eight miles north-north-
west of The Goat Paddock.
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“Derivation of Name: Harms (1959) used tbe term Elgee
Shale for the unit under discussion, but this was changed
to Elgee Siltstone by Dow et al (1964).

Stratigraphic Relationsbips: The Elgee Siltstone lies
conformably between the Warton Sandstone and the Pentecost
Sandstone.

Lithology and Thickness: The Elgee Siltstone consists largely
of maroon shale and siltstone with interbedded thin sand-
stone bands. A dolomitic phase is represented by the

Teronis Member, which occurs near the base of the formation.
The following succession was measured through the upper

part of the Siltstone (i.e. excluding the Teronis Member)

in the Margaret River three miles north of Me No Savvy Yard.

A more detailed description is given in Appendix I, (p. ).

OVERLAIN BY PENTECOST SANDSTONE

190" Purpie, finely laminated shale and silty shale,
wi'th occasional minor beds of flaggy, laminated,
medium to fine-grained quartz sandstone near base,
and occasional green eoloured bands in shale near
top.

790' Maroon thinly flaggy to fissile laminated silt-
stone, interbedded with thinly flaggy, laminated
pale green shale and silty shale borizons. Bedding
planes are irregular in the siltstones. Some
cream to white, flaggy to blocky, laminated fine-
grained quartz sandstones near base, becoming less
frequent towards top. Thin dolomite bands and
dolonitic siltstones with slump rolls and ripple
marks occur in the siltstones near base.

In 'this locality the Teronis Member is 180 feet
thick, making the Siltstone 1162 fecet thick. This thickness
is maintained to the east and similar thicknesses have

been estimated from the air photographs near Mount Ambherst
and near One Tree Palm Gorge.

To the west at a locality about five miles west
of Mount Philip only about 900 feet are present and near the
northern margin of the Sheet area, some 14 miles east-north-
east of Mount Winifred, the unit is only about 600 feet thick,

In thin section, the rocks are typically quartzose
shale which consist of very finely comminuted angular quartz
grains set in a matrix of white mica, chlorite and carbonate.
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Bedding 1» well defined, and graded beddlng is eommon.
The red colour is aws tn am abundant scarlet iron ore,
probably limonite, which occurs throughout the sections.
The sandstone interbeds ars usually fine-2rained, anzular,
laminated, feldspathic sandstones with siliceous cement,

Distinzuishinz Features: The Elgee Siltstone zenerally
occupies low ground between the strong ridges of the Warton
and Pentecost Sandstone, and with its dark maroon e¢olour in
onterop, and dark photo-pattern, this formation is readily
recognizable on the air photographs. Its top is marked by
the disappearance of siltstone and the development of
dominantly quartz sandstone (fig. 8) (see Teronis Member).

Figure 8: Gently fol' 7 Pleeca Siltstone overlain by
Pentecost Sandstone. suee bie thin sand=-
stone horizons at intervals in the shale
succession. Margaret River, four niles
north of Me No Savvy Yard.

Palaeogeographic Siagnificance: The Elgee Siltstone probably
represents a deeper-water phase in the development of the
Kiamberley Basin. Graded bedding and the general lack of
current bedding suggests that little reworking took place
after scdimentation, The widespread osccurrence of linonite,
which gives the typical maroon coleour to the unit is unique
in the Kimberley Group;s this could be due to deposition in
deeper watery with precipitation of the iron, or to a change
in climate in the source area, which seems nore likely.
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Teronis Member L _
Distribution: Tue Teronis MembeT crops out In the King
Leopold and Mueller Ranges and in isolated exposures in the
Moola Bulla area.

Derifation nf Name: The name has been derived from the
Teronis Gorge in the Lansdowne Sheet area. The unit was
defined by Gellatly, Derrick and Plumb (in prep.).

Stratigraphic Relationships: The Member forms the basal
part of the Elgee Siltstone. It rests conformably on
the Warton Sandstone,

Lithology and Thickness: The Teronis Member consists
essentially »f interbedded dolomite, sandy and in places
oolitic dolomite, maroon shale, nicaceous siltstone and
quartz sandstone. Some beds of dolomite contain =2bundant
stromatolites. The dolomitic strata tend to be concentratda
in the upper part of the member where they may form resistant
strike ridees.

The following succession was measured through the
Teronis Member in an area absut three miles north of Me No
Savvy Yard:=

OVERLAIN BY REMAINDER OF ETCEF SILTSTONE

35' Finewgrained wuiie or grey ripple marked micaceous
quartz sandstone with occasional zrey or fawn weather-
ing sandy ferruginised dolomite beds.

65' Interbedded olive-weathering cream, blocky fine-grained
dolomite with stromatoliths and flagey, medium to
fine-grained grey silicified quartz sandstones.

Coarse current bedded dolomitic sandstones are
comnmonly developed between stromatolitic horizons.

80' Interbedded waroon laminated quartzose shale with
graded bedding svweivliwes with oceasional green bands
and flaggy, thin bedded fine-grained fawn quartz
sandstone. Sandstones occur at irregular intervals,
but are more comnon near base of section.

180!
UNDERLAIN BY WARTON SANDSTONE
About 8 miles to the east, in an area about 3
miles west-north-west of Mount George, dolomitic rocks are
of greater importance; a section measured through the
Member in this locality contains the fo2llowing strata:-
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OVERLAIN BY UPPER PART OF ELGEE SILTSTONE

60'.. Braun weathéring'aolomité, pink to purple when
fresh. Thick bedded grading to coarsely flaggy
towards top. Vague oolitic structures.

22' Szandy dolomite. Pink to purple when fresh. Weathers
aroam, Thinly flaggy,markedly cross bedded.

90' Upper pari sandy dolomite, pink to purple when
fresh and olternating purple to purple-red dolomitic
siltstone. Thinly flaggy, cross bedded near top.
Middle part consists of dolomitic sandstone and sandy

. dolomite; ©pink to purple when fresh. Thinly
flaggy regularly bedded.d Lower part purple brown
very fine-grained quartz sandstone. Slightly
micaceous and probably dolcmitic. Trinly flazgzy.

307 Mostly iulble or platy to flaggy micaceons fine-~
grained sandstone alternating with pink dolomite beds
2 feet to 3 feet thick.

13" TFine-grained laminatcd micaceous quartz sandstone.
Colour reddish=brown.

25' Coarc:ly flaecov dolomite, weathers dark brown,
reddish purple when fresh, Slightly brecciated in
places, some beds silicified. Capped by domed
stromatolite colonies unp tn % feet across.,

240"
UNDERLAIN BY WARTON SANDSTONE

Near Thursday Creek, further to the east, in the
eastern part of the Mueller Range the same general sequence
prevails, but the thickness of the unit is 460 feet.

In thin section some of the sandy beds of the
Teronis Member contain angular grains of microcline and
plagioclase.

The stromatolites of tue member appear to be only
-of one type. They are formed of closely packed discrete
vertical cylinders ranging in diameter from %" to v,
traversed by fine, gently domed convex-upwards laminae.
Each cylinder is bounded by a wall up to 1/16" thick. 1In
gross form the colonies form continuous beds up to 12" thick,
weide in the easternmost outcrops tend to occur as domes up to
3 feet across, but these are not always apparent. In thin
section fine grains »f quartz and feldspar accentuate the
laminae.
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Distinguisklng Features: .The Teromis Member-isusuolly
poorly exposed, but some beds, particularly the dolomitic
strata near the top crop out reasonably well and provide a
means of delineating the upper boundary of the unit on the
air phasceoraphs. The base of the unit is taken at the
disappeziange of blocky arenites, the top is taken at the
chance frum essentially sandy or dolomitic strata to maroon

hatons

N

shale o2r sil

{

-

Palacogengraniic 3ignificance: The Teronis Member represents

a temuporary shallowing of the basiu ~f deposition of the
Elgee Siltstone. which was accompanied by the formation

of calcareous or dolomitic sediments., The stromatolitic
and carrent belded dolomites were probably deposited in the
intertida’ zone. Normal shale and siltstone forming
conditions wer: si~established after the Teronis Member was
deposited and the transition is marked by the occurrence

of slump rolls and ripple marks, which suggest an unstable
environment 2t this tine. The top of the unit grades into
the Elgee Silistone,

PENTECOST SANDITONG

Distribution: The Pentecost Sandstone occupies most of the
north-central portion of the Mount Ramsay Sheet area, and
includes the Mount Cunmings Ylateau and the King Leopold and
Mueller Ranges. There is also a small outcrop in the
faulted outlier near Moola Bulla Homestead.

Derivation of Name: The name was first used by Haras

(1959) who subdivided the Warton Beds of Guppy et al (1950).
The nawe is derived from the Pentecost Ranges of the Cambridge
Gulf 1:250,000 Sheet of the East Kimberley Division.

Stratigraphic Relationships: The unit lies conformably between

the Elgec Siltstone and the Hilfordy Formation of the
overlying Crowhurst Group, bLut iz mo7% zrcas the top of the
formation is eroded. The upper part of the Pentecosi
Sandstone has been mapped as the Mount Anmbherst Member.

Litholoey and Thickness: The Pentecost Sandstone consists of
a thicl series of coarse to medium-grained thinly bedded to
laninated quartz sandstone beds, which are generally massive
to blocky in outcrop, interbedded with thin sequences of
purplish fine-grained sandstone, shale and siltstone.

Ripple marks are abundant, and current bedding is a comnmon
feature. . Glauconite has been recorded from shaley nembers
on the Lissadell Sheet (Dow et al 1964) but has not been
encountered in the present area.

i)
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"~ A section measured through the Pentecost Sandstone
in bha.hoaduabore nf Nead Horse Crcek, about 10 niles

north-west of Mount Amherst Homestead contained the following
succession. i

OVERLAIN BY MOUNT AMHERST MEMBER

260' Rubble only: purple flaggy fine-zrained,
slightly ferruginous quartz sandstone. Clay
pellets, mud cracks and occasional 1load casts
present. Probably interbedded with purple
siltstone and shale.

75' Purple and, near top, yellow weathering purple
flaggy and blocky, moderately well sorted quartz
sandstone, Silica matrix in some beds; 1in
others little or no matrix., Iron oxide dust
gives purple coloration.

65' Poorly exposed: purple flaggy fine-grained quartz
sandstone containing abundant clay pellets.
Probably interbedded witbh purple siltstone.

25' Red-brown weathering, white massive and flaggy,
well laminated fine-grained quartz sandstone with
a silica matrix, Well sorted, cross bedded.

25' White, friable fine-grained quartz sandstone.

70" Red-brown weathering, white massive and flaggy,
well laminated, fine-grained quartz sandstone with
a silica matrix. Well sorted, cross bedded.

150' Very poor outcrop: probably essentially purple
silty sequence.

30' Yellow surfaced, white, friable, massive to blocky,
thick bedded fine-grained quartz sandstone with a
clayey matrix.

110" Orange surfaced, white, blocky to thinly flaggy
fine-grained quartz sandstone with thin silty
sandstone partings. Silica matrix. Ripple marked,
cross: bedded.

125' Dark purple, pink-purple, white and greenish fine-
grained sandstone (mainly quartz sandstone with
iron oxide dust in the matrix). The purple
sandstone is usually micaceosus, sometimes siliceous
and sometimes friable. Clay pellets are conmon.
Frequent white leached silty sandstone partings
ocecur, but form only a very minor part 2f the
Sequence. The beds are capped by a 6 feet thick
bed of massive coarse-grained, poorly sorted quartz
sandstone containing purple clay and silt pellets
and granules.
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70' Purple or orange surfavced white and purple blocky
thick to thin fine-grained quartz sandstone with a
silica or silica-iron oxide nmatrix.

300" Poorly exposed: white to purple flaggy to blocky
coarse-grained quartz sandstone containing
abundant purple clay pellets. Friable. Has a
fine-grained sand uatrix. Ripple marks scen near
base.

150' Orange surfaced, white, blocky and massive,
friable and silicified, fine and medium-grained
quartz sandstone, The fine-grained sandstone
has a silica cement, but the medium-~grained sand-
stone tends to have little or no cement. Occasional
cross beds.

90' Orange surfaced, white thin bedded, fine-grained,
well sorted quartz sandstone with a minor silica
matrix, Blocky in lowermost 5 feet, then becomes
flaggy and friable.

1645

UNDERLAIN BY ELGEE SILTSTONE

In this area the overlying Mount Aaberst Menmber
is probably about 500 feet thick, so the total thickness
of the Pentecost Sandstone is about 2150 feet.

Little lateral litholcgical variation has been
detected in the Pentecost Sandstone (excluding the Mount
Anberst Member) in the Mount Ramsay Sheet area.

The Pentecost Sandstone is estimated from air
photographs to be 2900 feet thick along Liga Creeck and about
2500 feet thick 14 miles east-north-east of the Goat Paddock.
Dow et al (1964) give a measured thickness of 3625 feect
to the north-cast of the present area.

Distinguishing Features: The Pentecost Sandstone is readily
recognizable on the air photographs by its broadly banded
photo pattern and its overall high degree of resistance to
erosion.

The base of the unit is taken at a point in the
succession where arenites become the dominant litbology.
The top is gradational (see Mount Amherst Member).
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Palaeogeographic Significance: The Fentecost Sandstone appears
to be the product of deposition on a broad continental shelf -
although shallow-water structures are abundant in the finer
grained rocks, the arenites are in general lacking in these
structures. The more fine-grained rocks may be coastal,
lagoonal deposits, while the arenites may be neritic deposits.
The deposition of the Pentecost Sandstone probably accompanied
a general shallowing of the Kimberley Basin.

Mount Amherst Member

Distribution: The Mount Amherst Member is exponsed widely
in the Mount Cummings Plateau. It has not been recognized
outside the Mount Ramsay Sheet area.

Reference Area: 6.7 miles nortb 10° east of the confluence
of the Margaret and 0'Donnell Rivers, to the west of Liga
Creek,

Derivation of Name: The name is derived from Mount Anmberst,
the highest known point in the Mount Ramsay Sheet area.
Stratigraphic Relationships: The Mount Ambherst Member is the
uppermost part of the Pentecost Sandstone. The Member is
conformably overlain by the Hilfordy Formation of the
Crowhurst Group.

Lithology and Thickness: The unit consists aluwost exclusively
of white massive and blocky, cross bedded, friable to silicified
coarse-~grained poorly sorted quartz sandstone. The sand-
stone is pebbly and cobbly in places, particularly in the
eastern part of the area. Pebbles of red jasper are

common, but vein quartz, quartzite and quartz-sandstone are
predominant; they are invariably well rounded.

Several 5 to 10 foot thick beds of ferruginous
quartz sandstone occur at intervals throuchout the succession,

In thin section the matrix can be seen to consist
of secondary silica overgrowths.

The unit is about 500 feet thick.

Distinguishineg Features: The Mount Amberst Member produces

a distinctive photo-pattern, marked by prominent joint-lines.
The base of the unit is more resistant than the underlying
strata and is marked by a change in lithology from an arenite-
lutite sequence to an exclusively arenite sequence.
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The top of the unit is transitional and indistinct,
but is taken at the first appearance of lutites.

Palaeozeograpbic Significance: The coarse grain of the
sandstone comprising the Member is in contrast to the
underlying and overlying strata. The Member was probably
deposited in a littoral-neritic environment. The
abundance of cross beds indicates strong current activity,
The abundance of jasper fragments probably indicates sone
change in the source area.

Distinguishing Features: The Mount Amherst Member is
recognised by its eoarse, current bedded sandstone lithology,
and its stratigraphic position. It is easily recognised

on air photographs by its strongly jointed, pale photo
pattern; the jointing is due to deformation of the completely
arenacef”ns sequence, The underlying sandstone section is
less jointed because of the softer interbedded shaley beds.




TLBLE 7 -  SUMELRY OF STRATIGRAPHY -  KIMBERLEY GROUP
ROCK UNIT MaP LITHOLGGY THICKNESS PHEYSIOGRAPHIC DISTRIBUTION STR.:TIGRAPHIC KEMARKS
SYMBOL IN FEET EXPRESSION CF EXPOSURES RELATIONSHIPS
PENTECOST BKp Ixcluding Member:  White to Purple, 2150~ Resistant; forms series Xing Leopole and Conformably overlain
SANDSTONE fine, medium and coarse-grained 2900 of strike ridges and Mueller Ranges and by Hilfordy Formation.
quartz sandstone; purple silt- shallow valleys. extensively in
stone and shale. Mud cracks, Mount Oummings
ripple marks and cross-beds ocomnon Plateau; Moola
in parts of sequence. Bulla district.
MCUNT White, magsive and blocky coarse Resistant; forms Topmogt beds of Jointing prominent.
~MHERST Eka grained quartz sandstone, 500 craggy hills, Pentecost Sandstone Pebbles and cobbles
MEMBER pebbly in places. Cross beds cuestas. more common in east.
common., Jagper grains and
petbles a2 prominent
component.,
ELGEE Excluding Member: Maroon thinly 600~ Poorly resistant; forms  Xing Leopold Conformably overlain Marcon or red colour
SILTSTONE EKe flaggy to fissile laminated silt- 1160 valley. and Mueller by Pentecost Sandstone. distinctive, some thin
stone shale and gilty shale; Ranges and green bands present.
minor guartz gandstone. around perimeter
of Mount
TERONIS Dolomite, sandy dclomite, maroon 180- Poorly resictant; Oummings Plateau; Basal beds of Elgee Includes dolcmite beds,
MEMBER Bkt shale, micaceous giltstone, 460 forms valley;low  loola Bulla Siltstone., Rests contain abundant
quartz sandstone. strike ridges district. conformably on abundant stromatoliteg,
near top. Warton Sandstone.
WALRTON Massive to blocky fine to medium~ Resigtant; forms Conformably overlain
SLNDSTONE BEw grained quartz sandstone. 1200 cuesta. by Elgee Siltstone.
Cross bedg common. King Leopold and
Mueller Ranges;
north western
CARSON Green saussuritised basalt Poorly resistant; forms perimeter of Mt. Conformably overlain In places difficult
VOLCANICS BKe or guarts dolerite, pink 1200~ low undnlating country Cunnings Plateau; by Warton Sandstone. to distinguish from
cross~bedded feldspathis 2000 wibn oceasional strike Mocls Bulla In places gits uncon- Hart Dolerite.
sandstone, minor fissile mic- ridges. digtrict. formably on Lamboo Chalcopyrite occurs
aceous giltstone, Corplex., in lowermogt flows.
KING BK1 White to pink blocky to 0-2100 Resistant; formg cuesta King Leopold Range; Conformably overlain May contain shale
LECPCLD massive, medium to coarse part of Mueller by Carson Volcanics. interbeds in places.
SATDSTCNE grained quartz sandstone, Range; north east- Rests unconformably

pebbly in places. Minor
feldspathic sandstone.
Cross beds and ripple
marks conron,

ern perimeter of
Mount Cummings
Plateau; Moola
Bulla district.

ot Speewah Group in
places, conformably
in others.
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CROWHURST GROUP (New Name)

Distribution: Exposures of the Crowhurst Group are restricted
to an area extending 12 miles west, 16 miles east, 15 miles
north and 5 miles south of the junction of the Margaret

and 0'Donnell Rivers, in the northern part of the

Mount Ramsay Sheet area; the exposures are mostly within
the O'Donnell Syncline.

Reference Area: The most complete section can be observed
along the eastern bank of Liga Creek around Latitude 18°15!
South, and this is designated as the reference area.

Derivation of Name: The name has been taken from Crowburst
Gorge, which is situated on the west-flowing part of the
Margaret River, within the King Leopold Range.

Copponents: The Group contains, in ascending order, the
following rock units:-

Hibberson Dolonite

Collett Siltstone

Liga Shale

Hilfordy Formation.

Stratigraphic Relationships: The Crowhurst Group conformably
overlies the Kimberley Group and is unconformably overlain

by the Colombo Sandstone and rocks of the Louisa Downs Group.
The base has been selected at a lithological change similar
to that marking the base of the Bastion Group (of Dow et al
1964) in the hope that the two boundaries may be isochronous.

Lithology and Thickness: The only section of the Group
measured - to the north of Crowhurst Gorge - contained 475
feet of strata, but as the succession here, as elsewhere,
is unconformably overlain by the Colombs Sandstone, this
figure can only be regzarded as a minimun sstimate of the
original total thickness. It can, however, be taken as
being indicative of the general order of the maximun
preserved thickness.

The lithology is discussed in the descriptions of
the component formations. The stratigraphy of the Group
is summarised in Table .

HILFORDY FORMATION (New Name)

Distribution: The Hilfordy Formation is exposed in the
eastern, northern and western parts of the 0'Donnell Syncline.
It occurs mainly in the hilly periueter of a wide valley
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which surrounds the oonféuence of the Marcaret and O0'Donnell
Rivers, but some/%&%gﬁgpeastwards to near Mount Amherst and
isolated exposures occur to the north-west of Liga C;eek.

Reference Area: A reasonably complete section of tbhe
Formation occurs in an area surrounding a point 6,6 miles
north 10° east of the confluence of the Margaret and O'Donnell
Rivers. The area is designated as the reference area.

Derivation of Name: The name is derived from Hilfordy Creek,
a newly named stream which flows into the Margaret River
near Crowhurst Gorge.

Stratigraphic Relationships: The Hilfordy Formation conform-
ably overlies the Mount Amherst Member of the Pentecost
Sandstone and is conformably overlain by the Liga Shale.

Lithology and Thickness: In the reference area (near Liga
Creek) the unit is about 100 feet thick (photo-estiuncte)

and consists of tbree wain, closely interbedded, lithologies.
Purple, flaggy and blocky, fine-grained ripple-marked

quartz sandstone, with an iron oxide-silica matrix and
containing ripple marks, is perhaps the main rock type,

but purple, thinly flaggy, laminated, slightly micaceous,
ferruginous siltstone is almost as abundant, as is purple,
fissile, laminated shale. Some interbeds of pink or white,
blocky to massive, fine-grained quartz sandstone containing
purple clay pellets occur in the succession, and rare
interbeds of purple, coarse~grained quartz sandstone with a
natrix of iron oxide and silica and containing conspicuous
grains of red jasper, are also present.

In the Crowhurst Gorge area the Hilfordy Formation
contains similar lithologies. The base of the unit is
gradational from the underlying Mount Amherst Member and
therefore difficult to precisely define. A section
measured in this area (Photo-reference MR4-45-12) contains:-

. OVERLAIN BY LIGA SHALE
51 White surfaced, white to buff flaggy to blocky,
laminated, well sorted, fine-grained gquartz-sandstone
with a silica matrix. Has smooth bedding planes.'
8! Purple surfaced, white to purple, flaggy and thinly
flagey, fine-grained quartz sandstone interbedded
with purple ferruginons siltstone and shale,
Abundant mud-cracks, load oasts, ripple marks, clay
pellets and grooves of unknown origin.,
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18' Purple, flaggy, fine 1o medium-grained guartz
sandstone with an iron oxide-silica matrix. Minor
interbeds of coarse-grained gquartz sandstone and
ferruginous siltstone.

10' Purple, blocky, medium bedded, poorly sorted, coarse
and very coarse-zrained quartz sandstone with a

weak silica matrix - iron oxide dust in the natrix

gives the purple coloration. Granules and coarse

grains of red jasper are common in the rocks.,

Interbeds of purple medium and fine-grained guartz

sandstone. Abundant clay pellets, ripple marks
~and some cross beds.

28' Purple, flaggy, fine and very fine-grained, ferr-
uginous, micaceous sandstone with purple ferruginous
siltstone partings interbedded with white to light
purple flagey and blocky, fine-grained, guartz
sandstone with a silica~-iron oxide matrix. Ripple
marks, load casts and pellet impressions are common.

22' White surfaced, white, blocky to massive, medium
bedded, fine to mediun-grained quartz sandstone with
a silica matrix, interbedded with purple to grey,
blocky, coarse-grained quartz sandstone with an

iron oxide-clay matrix, and purple, flaggy, fine-
grained quartz sandstone with a silica-iron oxide
natrix. The latter type contains partings of

ferruginous siltstone with abundant clay pellets.

UNDERLAIN BY MOUNT AMHERST MEMBER
OF THE PENTECOST SANDSTONE

Distinguishing Features: 1In most areas the base of the unit
is marked by a sharp change in lithology from white quartz
sandstone to interbedded purple sandstone, siltstone and
shale, but in the Crowhurst Gorge area the base is not

distinct and has been taken at a point in the succession

‘ .fion of lithologies becomes pronounced. The

top of the unit is distinauished by the appearance of green
shale, and the disappearance of blocky arenites.

Palaeogzeograpbhic Significance: Shallow water bottom structures
and cross beds are common in the Hilfordy Formation, and

it seems likely that the unit was deposited mainly on a

broad shallow coastal shelf, The unit represents a
transitional phase between the deposition of the Pentecost
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Sandstone [by-traction-currénts) and the deposition of the
Liga Shale (from suspension). The significance of the
purple colours which characterise the unit is not clear;
whether the iron oxide was deposited in the ferric or
ferrous state is unknown.

The degree of lithological similarity between the
Hilfordy Formation and the Mendena Formation (the lowermost
unit of the Bastion Group, which overlies the Pentecost
Sandstone in the north-ecastern part of the Kimberley region
(Dow, et al 1964)) leaves little doubt that the two are
partly, if not wholly contemporaneous. Like the Hilfordy
Formation, the Mendena Formation is overlain by green shale.
There is no reason to suspect that the depositional surface
did not extend continuously from the Mount Ramsay Sheet area
to beyond Wyndhan.

LIGA SHALE (New Name)

Distribution: The Liga Shdle is rarely well exposed, but it
crops out in widely scattered localities around the
perimeter of the Margaret-0'Donnell Valley.

Reference Area: The best exposure of the unit osceurs in an
area surrounding a point 6.5 miles north 10° east of the
confluence 2f the Margaret and O'Donnell Rivers; this area is
designated as the reference area,

Derivation of Name: The name is derived from Liga Creek, a
newly named watercourse which flows from the north, past
the reference area, to join the O'Donnell River.

Stratiegraphic Relationships: The Liga Shale is conformably
underlain by the Hilfordy Formation and is conformably
overlain by the Colletti Siltstone.

Lithology and Thickness: In the reference area (neur Liga
Creek) the Liga Shale is about 150 feet thick (photo-estinate)
and near Crowhurst Gorge 130 feet has been measured. The
unit is laterally uniform in lithologzy and consists of green
fissile shale with minor sandstone and siltstone interbeds

in its lower half.

The succession in the reference area is alnost
identical to that measured near Crowhurst Gorge (Photo
Reference MR4-45-13) set out below:-
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60' Green, fissile, slightly micaceous shale with
occasional purple laminae and blebs. Poorly
exposed.

70' Green, fissile, laminated and non-laminated
shale, interbedded with minor micaceousgreen
siltstone * and very fine-grained micaceous silt
sandstone. Poorly exposed. The proportion of
sandstone and siltstone decreases upwards.

130!

Mud cracks and nscillation and current ripple
marks occur in the lower part of the section in the reference
area, but these have not been noted in the Crowhurst Gorge
section where the exposure is po§§:

A.R. Turner (AMDEL) describes a thin section of a
typical shale sample (4.41.108) as consisting of "nuwnerous
angular to subangular guartz gnains which have a size
distribution in the range 0.04 t2 0.02 mm set in a recrystall-
ized argillaceous natrix. The quartz has been recrystallized
and many of the grains are elongated parallel to the
laminations. The argillaceous natrix bas recrystallized to
form nmuscovite, sericite and chlorite. These minerals have
a marked subparallel orientation and impart the fissility or
incipient schistosity to the rock. The laminated texture
is formed by alternate relatively high and relatively low
concentrations of finely disseminated iron oxides. In sone
layers the iron forms aggregates but in others only stains
the individual mica laths?

Distinguishing Features: The base of the unit is taken at
the appearance o9f green shale; this coincides with the

disappearance of blocky arenites. An abrupt colour change
occurs at the top of the unit, where green shale gives way
to purple siltstone, or purple silty dolomite.

Palaeogeographic Significance: The Liga Shale is clearly
the product of an environment quite distinct from that which
prevailbd during the deposition of the Pentecost Sandstone.
The most striking aspect of the shale - its green
colouration - suggests that the unit may bave been deposited

under reducing conditions. Arguments concerning the cause
of the green colouration must take into account the abrupt
change to purple in the succeeding unit; the two units

have experienced sinilar post-depositional histories and it
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is reasonable %o infer that the colours are the result of
the inherent chemical properties of the deposits, although
the increase in grainsize and (perhaps) permeability between
the Liga Shale and Collett Siltstone could be responsible.
The prevalence of oscillation ripple marks and mud cracks

in the lower half of the unit shows that the sedimentary
surface was s-metimes very near, and sometimes, above water-
level. Their absence in the upper half of the unit and the
disappearance of sandy strata suggest a continual increase
in the water depth and, perhaps transgression. Most of the
Liga Shale was probably deposited from suspension.

COLLETT SILTSTONE (New Nane)

Distribution: Exposures of the Collett Siltstone occur
mainly north of the O'Donnel and Margaret Rivers, but some
extend to the south of the Margaret from near Crowhurst
Gorge.

Reference Area: Excellent exposures of the unit occur in
the Crowhurst Gorge area. The reference area is near Crow-
hurst Gorge, in the vicinity of Latitude 18017'8, Longi tude
126°26' east, a few hundred yards to the north-east of

the bed of the Margaret River.

Derivation of Name: The naune is taken fron the Collett Cliffs,
a newly named featvwre along the course of the Margaret River.

Straticraphic Relationships: The Collett Biltstone conform-
ably overlies the Liga Shale and is conformably overlain by
the Hibberson Dolomite.

Lithology and Thickness: The unit consists predominantly of
purple and green siitstone; thin interbeds and lenses of
other rock types are present. The following section was
measured in the reference area:-

175' Purple and green, brittle, fissile, laminated
siltstone containing rare 2"-12" thick interbeds
of white silty dolomite, sandy dolomite and dolomitic
sandstone (commonly with "rolling" bedding) and
very rare interbeds of green, pyritic, cherty
siltstone which are confined to the upper 100 feet.

20' Purple and green brittle, fissile, laminated

siltstone containing nodular pods and thin beds
(2"-6" thick) »f white silty dolonite.

5' Purple, saccharoidal silty dolomité(?) with laminae
and lenticular interbeds of purple siltstone,
purple dolomitic siltstone, and purple shale.

Vague stromatolite forms occur in the dolonite.

200"
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Apart from minor increases and decreases in the
abundance of the dolomitic strata from place to place the
unit shows little lateral lithological variation. The
siltstone is predominantly purple in colour, but green
bands and laminae are common throughout the sequence; in
places the colour change occurs along joints rather than
along the bedding.

No bottom structures were noted in the refereance
area but groove and brush casis have been observed in
other areas, particularly near the base of the unit.

A.R. Turner (AMDEL) describes a thin section of
a representative sample (4.41.2) of the purple siltstone
(which forms the bulk of the unit) as follows:-

"This rock is a ferruginous siltstone consisting
of numerous guartz grains having a size distribution in the
range 0.1 to 0.02 mm. (i.e., silt-size) set in a ferruginous
cement which contains micaceous components. The detrital
quartz grains are rounded to subrounded and have been sub-
jected to incipient recrystallization. This has been
induced by diagenesis attendant with the deposition of
authigenic silica. Muscovite laths having a sub-parallel
orientation are found included within the recrystallized
quartz. These could have originated as:

a. sedimentary muscovite
b. authigenic muscovite
¢c. metamorphic muscovite

Although no definite evidence presents itself as to the
origin of this mineral its fresh nature, elongated habit
and sub-parallel orientestion suggest that it may have a
metamorphic origin. This would indicate that the rock
has been subjected to low grade metamorphism. Numerous
aggregates of iron oxides are found throughout the rock.
In some areas these have been elongated parallel to the
direction defined by the orientation of the muscovite
laths. This further suggests that a stress system has
been operative accompanied by incipient shearing which
would produce synkinematic metamorphism and hence metamorphic
muscovite. The detrital quartz grains are metamorphic
muscovite.
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inclusion tree “apart from rare apatite needles. However the
surrounding authigenic quartz is heavily impregnated with
finely disseminated iron oxides. " This indicates that the
anthigenic quartz and iron oxides were being precipitated
from solution simultaneously. Accessory mafic minerals
including tourmaline and altered pyroxene are randonly
distributgd throughout."”

A thin section (5.81.1A) of the cherty siltstone
which occurs as thin interheds in the upper part of the
' Collett Siltstone has been described as "a grey nicaceous

siltstone. It consists of numerous guartz grains which have
a size distribution in the range 0.08 to 0,02 mm (i.z. silt-
size) set in a matrix of chlorite, muscovite and sericite.

The quartz grains are poorly rounded and have been recrystall-
ized under the influence of a stress systen. Similarly
what nust formerly have been an argillaceous matrix has
recrystallized to form micas which have become sub-parallelly
orientated in the direction of least stress. The effects

of crystallization have been to impart a ﬁoorly defined
fissility to the rock. Accessory aggregates of finely
disseminated iron oxides are randomly distributed tbhroughout
the rock, There is a marked development of schistosity

in the thip-section but this is not as yet apparent in the
hand specimen. The nicas ccupy all interstitial spaces
between the framework of quartz grains and are seldom found

as inclusions in the recrystallized grains. They often
separate individual grains with a fine veneer of nicas.
Accessory carbonates are found randomly distributed throughout
the rock."

Distincuishing Féﬁtures: The base of the Collett Siltstone
is marked by a sharp change from green shale to purple
silty dolomite or purple siltstone; the top is marked by
the appearance of dolomitic strata (in some places a thin

hod of dnolomitic sandstone and in otbers sandy dolomite-
breccia). |

Palaeogeographic Significance: The apparent absence »of
diagnostic shallow water sedimentary structures in the Collett
Siltstone and the presence of structures, such as brush

casts and groove casts suggzests that the unit was deposited
LeiOW wWuve pase and possioLy v a sloping flcor; the presence
of pyrite in the upper part of the unit probably indicates

é rcasonable depth of water. The significance. of the
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dolonite nodules and bands in the unit is not known but
their relative abundance near the base suggests that their
deposition may have been connected with the environmental
change responsible for the lithological contrast between the
Liga Shale and the Collett Siltstone.

HIBBERSON DOLOMITE (New Name)

Distribution: The main exposures of the Hibberson Dolomite
occur in the Crowhurst Gorge district, and isnlated exposures
occur in the Liga Creek district.

Reference Area: Good exposures of the unit are plentiful in
the Crowhurst Gorge district. The reference area is
nominated as being in the surrounds of Latitude 18717'30"S
and Longitude 126°25'50"E.

Derivation of Name: The name is derived from Hibberson Bluffs,
a newly named feature two miles upstream of Crowhurst Gorge.

Stratigrapbhic Relationships: The Dolomite conformably over-
lies the Collett# Siltstone and is unconformably overlain by
the Colombo Sandstone.

Lithology and Thickness: The Hibberson Dolomite is 85 feet
thick in the reference area but the top is eroded and greater
thicknesses may be present elsewhere. It consists mainly

of light grey weathering, pink to yellow, thin-bedded to
laminated, dolomite. Sandy (and commonly o2olitic) dolomite-
breccia occurs as interbeds near the base, which is marked by
a 2 foot thick bed of green, fine-grained, dolomitic sandstone
containing quartz sandstone laminae.

Numerous stromatolitic zones are present; two
main types of stromatolite occur in the reference areca. The
first occurs in the lower part of the unit and in vertical
section superficially resemble ripple-marks with amplitudes
of about half an inch and wave lenzths of about 1% inches.
The second type which is common in the middle and upper parts
of the unit consists of flat convex-upward sub-circular to
elongate domes up to 2 feet across and from 2 to 4 inches
high; the laminae present in one dome pass into the
adjoining dome but are commonly contorted in the narrow inter-
domal zone. The second type has been noted in Liga Creek
with a third type which con=-
sists of series of closely spaced hemispherical convex-upwards
domes, from 6" to 24" across, attached one to the other by
continuous gndisturbed laminae. The width of the inter-domal
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zone is normally much less than the diameter of any of the
adjoining domes. One further type which has been sc¢en
only as float consists of two inch diameter tubes, each
traversed by closely spaced convex lamellae, The tubes
are in contact throughout their length.

In thin section (5.81.1B) the dolomite consists of
a mass of recrystallized dolomite throughout which is
distributed minute angular quartz grains and accessory laths

of muscovite. The quartz grains are detrital in nature, have
a size distribution in the range 0.08 to 0.02 mm and have a
completely random distribution. The dolonite crystals are
anhedral and intergrown. ‘ , They often form radial
crystal aggregates. Accessory finely disseminated iron oxides
are randonly distributed throughout. Rarely stylolitic

seams traverse the rock and along these alteration has taken
place. Iron oxides have been deposited and in some areas the

dolomite has been replaced by calcite. In others secondary
quartz and calcite have been deposited.

Distinguishing Features: The base of the unit is marked by
the appearance of dolomitic strata; the top is eroded.

Palaeogeographic Significance: The Hibberson Dolonite was
probably deposited mainly in a marine, sballow-water
environment - the breccias and oolitic beds in the lower half
of the unit are probably the result of agitation by wave and
current action, while the stromatolites in the upper part
probably grew in less disturbed intertidal waters.

The deposition of the dolumitic ‘beds probably
resulted from a slight epeirozenic uplift of the sea floor -
the preceeding unit, the Collett Siltstone, was deposited
in much deeper waters.
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~ COLOMBO_SANDSTONE
Distribution: The Colombo Sandstono is eenfined to the
Mount Ramsay Sheet area and occurs in an area to the north-
west of the junction of the O0'Donnel and Marzaret Rivers.

Reference Area: No complete exposure of the unit is available
for stud;rbecause the top is invariably eroded. The most
accessible exposure caps Colombo Hill, which is designated

as the reference area.

Derivation of Name: From Colombo Hill, a2 newly named feature
lying three miles to the north of the junction of the
Margaret and O'Donnel Rivers.

Stratigraphic Relationships: The Colombo Sandstone rests
unconformably on the Hibberson Dolomite and older rocks of
the Crowhurst and Kimberley Groups. The unconformity can be
deduced from the regional attitude of the unit, but at most
single localities little, if any, structural contrast is
apparent. Chert-breccia; stained with iron and manganese
oxides is commonly present at the top of the Hibberson
Dolomite where it is overlain by the Colombo Sandstone; this
may well be a fossil weathering profile. An example of this
ocecurs along Liga Creek.

The Sandstone is unconformably overlain by rocks of
the Louisa Downs Group. Its time-relationships to the
Kuniandi and Glidden Groups cannot be directly deduced, but
it seems likely that it may pre-date then. The unit may
possibly be a time-equivalent of the Mount Parker Sandstone
(Dow et al 1964) of the East Kimberley region.

Lithology and Thickness: The maximum preserved thickness of
the Colombo Sandstone is in the order of 300 feet. In the
reference section the lowermost 100 feet of the Colombo
Sandstone consists of purple weathering, purple, massive
friable to silicified, thick bedded, poorly sorted, cross-
bedded, coarse-grained quartz sandstone; the matrix is made
up of iron oxide and silica; chert fragments form up to

5% of the rock. The purple quartz sandstone beds are over-
lain by about 200 feet of white or orange weathering, white
massive and blocky, medium-grained quartz sandstone with a
silica matrix; chert grains comprise about 2% of the rock,

In thin section (4.41.134A) the purple quartz
sandstone consists of "an interpenetrating mass of rounded to
subrounded detrital quartz grains set in an aunthigenic quartz
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and ferruginous matrix. The grain size distribution of the
detrital fraction is in the range 1.7 to 0.06 mnm. Original
sedinmentary graded bedding is apparent in thin-section and
these beds define crude laminations approximately 15 mu apart.
The grains on deposition have been compacted and diagenesis
has caused marked pressure solution effects between grains in
juxtaposition. Sinultaneously authigenic quartz has been
deposited in available voids. The former oxidation surfaces
of the detrital core are clearly visible as ninuvte included
layers of finely disseminated opaque ninerals., Secondary
"granular" quartz and chalcedony have also bezn deposited

in some of the voids. Individually the quartz grains show
minate powdered inclusions of %paque minerals. They show no
strained features. Heavy precipitation of iron oxides has
taken place in all interstitial voids probably concurrently
with deposition. These have become incorporated in the
secondarily precipitated quartz cement and impart the
characteristic purplish colouration to the rock. Many of
the quartz grains are fractured and occasionally they appear
to be partially replaced by sericite." (A.R. Turner, AMDEL).

The overlying white quartz sandstone (4.41.13B)
consists ofra mass of rounded to subrounded detrital quartz
grains set in an authigenic silica ceuent. The gzrains have
a size distribution in the range 0.78 to 0.05 mum unimodally
skewed towards the coarser sizes. The following differences
were observed when this rock was compared with specimen
4,41.13A:

1l. no ferruginouns material hence colourless

2. Dbetter degree of sorting

3. no visible sedimentary structures

4, effects of pressure solution much less
marked

5. higher percentage of authigenic silica
6. original sediment not as well compacted
T. accessory sericite aggregates are found
throughout. Probably recrystallized
from clay ninerals
8. no evidence for sericite replacing quartz
9. ¢grains not as extensively fractured
There is a sinilar deposition of chalcedonic and
"granular" silica. In other respects the twvo are similar.
Authigenic quartz surrounds each individual detrital core
and occupies all interstitial voids."(A.R. Turner, AMDEL).
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In the Crowhurst Gorge distriect the basal part
of the unit includes a coarse conglomerate with rounded
cobbles of white quartzite and angular pebble-size angular
fragments of chert, which are set in coarse white quartz
sandstone matrix. This passes upwards into a white, silic-
ified medium-grained, well-sorted quartz sandstone, with
rare feldspar grains. The conglomerateis distinctive because
of its chert fragments, and the sandstone matrix differs
from the Pentecost Sandstone lithologies by its white, glassy,
even-grained texture.

Distinguishing Features: The base of the Colombo Sandstone
is marked by an unconformity; the top is eroded and no
difficulty arises in distinguishing between the Sandstone and
the younger strata.

Palaeogeographic Significance: The Colombo Sandstone was
probably deposited on a continental shelf; the poor sorting
and general coarse grainsize prevalent in the lower part of

the unit are suggestive of a littoral environment in contrast
to the overlying strata which may have accunmlated in a
neritic zone. Tne chert grains and pebbles present in the
unit were probably derived from carbonate rocks such as the
Hibberson Dolomite; near Liga Creek evidence of a fossil
silicified erosion surface on the Hibberson Dolomite is
present.




T.BLE & SUMMLRY COF STRATIGRaPHY — CROWHURST GROUP ..ND COLCMBO S..NDSTONE
ROCK UNIT SYMBCL LITHCLOGY THICKIESS PEYSTOGRAPHIC STRLTIGRAPHIC REM.RKS
(In order of =bundance) (In feet) EXPRESSIC: RELATIOSHIPS
COLCMBO White and purple massive, highly resistant; forms Unconformably overlies Probably pre-dates Glidden
SLNDSTONE Bm medium grained quartz sand- 300+ nesas and plateaux. Hibberson Dolonmite; uncon- Group.
stone; purple saendy chert- formably overlain by Egan
pebble brecciz. Formation.
UTCONFCRMITY
HIEBERSON Pirk to yellow messive, Resistant; forms rough, Conformably overlies Cc tains at least three
DOLCMITE thin bedded to lsminated craggy hills. Collett Siltstone. stromatolite forms. May be
dolomite with miror inter- &5+ stratigraphic equivalent of
beds of sandy oolitic dolo- part of Wyndham Shale of
mite breccia and fine-grained Dow et al, (1964).
dolomitic sandstcne.
COLLETT Purovle and green fissile, lam- Moderately resistant; Covfornably overlies Liga Colour changes not always
SILTSTCHNE inated siltstone with minor forms rounded hills; Shale. confined to bedding. May
interbeds, lenses and nodules has weak bagael scarp. be stratigraphic equivalent
of purple and white gilty of part of Wyndhanm Shale of
c dolomita; white sandy dolo- 200 Dow et al, (1964).
R delomite and dolonmitic
0 sandstone; purple siltstone
W and dolomitic giltstone and
. green pyritic oherty silt-
U stone,
R
% LIGA Green figsile ghele with Poorly registant forms Conforuably overlies lay be stratigraphic equi-
SHALE minor interbeds of green valleys and low, un- Hilfordy Formation. velent of part of Wyndham
G micaceous siltstone and very 150 dulating treeless Shale cf Dow et al, (1964).
R fine-grained miceocous gilty rises.
G sandstone.
U
P HILFORDY Interbedded purple and white Moderately to poorly Confermably overlies May be stratigraphic equi-
FORMATION flaggy and blocky, fine and resistant; forms low, Mouat smherst Member of valent of Mendena Formation

coarse-grained quartz sand-

stone; purple, thinly fleaggy 100
ferruginous siltetone; purple

figsile leminated shale.

Sandstones are glauconitic in

places.

rounded hillg.

the Penteccgt Sandstone
(Kirberley Group).

of Dow et al, (1964).
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HART DOLERITE

Distribution: The Hart Dolerite is exposed only in the
northern part of the Mount Ramsay Sheet areaj; it crops out
in the King Leopold and Mueller Ranges where it generally forums

low=lying, partly soil covered boulder-strewn areas. The
Dolerite crops out extensively in the Kimberley re«ion,
particularly on the northerly adjoining Lansdowne Sheet area.

Derivation of Name: The nane was first used by Harms (1959).

Stratigraphic Relationships: In the Mount Ranmsay Sheet area
the Hart Dolerite intrudes rocks of the Speewabh and Kimberley
Groups. The youngest stratigraphic unit intruded by the
Dolerite in the area is the Carson Volcanics, but to the

north, in the Lansdowne Sheet area, the Dolerite is known to
intrude the Elgee Siltstone and Pentecost Sandstone (Gellatly,
Derrick and Plumb, in prep.) The Dolerite occurs as sills,
and mapping has shown that these sills occur at several
different stratigraphic horizons and are locally transgressive
(fizure 9).

Figure 9: View looking south at Mount Ball, Hart
Dolerite intrudes Lansdowne Arkose (left
foreground) and Luman Siltstone beneath
King Leopold Sandstone. The Dolerite is
tranegressive, and ecuts acrass the Luman
SilLtstone unaer Mounuv Ball. Note folding
and axial plane cleavace developed in
King Leopold Sandstone.
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Lithology: The Hart Dolerite is a massive, greenish-black
medium to cvares-srained dolerite which is commonly well-

jointed in outcrop. Amygdales have been noted in an area
near One Trece Palm Gorge. The ophitic texture of the rock
is usually apparent in fresh exposures and minor grand-
phyric horizons occur in several localities. Thin veins
of epidote are also developed.

In thin section the rock consists of euhedral laths
of slightly epidotised andesine set in a fine-grained ground-
mass of acicular altered feldspar (?labradorite) and pyroxene.
Irregular patches .of chlorite or chlorite and guartz in the
groundmass probably represent altered pyroxene. The coarser
varieties show large, sericitised laths of sparsely twinned
plagioclase (?andesine) intergrown with large bladed clino-
pyroxene. In some casas the pyroxene encloses the feldspar,
in others the reverse is the case. Small patches of finer-
grained sericitised plagioclase, chlorite, pyroxene and
quartz are present throughout the rock, and large skeletal
iron ore grains are the only accessory. The pyroxenec shows
patchy development of diallage and a zolden ?ferruginous
colouration, which may or may not be a secondary feature.

Thickness of Sills: In places the sills attain a =% &

great thickness; to the south-east of Mount Winifred a
sill which intrudes rocks of the Speewab Group and which

has nearly conformable contacts with the underlying and
overlying strata, has, if treated as an interposed succession,
a thickness of 3000 feet. Most o»f the other sills in the
Sheet area are probably from 200 to 600 feet thick. They
show little "vertical" variation in composition or texture.
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UPPER PROTEROZOIC

GLIDDEN GROUP_ (Wew Name)

Distribution: The Glidden Group is exposed in two small
;;;ched synclines in the central part of the Mount Ramsay
Sheet area. The larger syncline forms the Matheson Hills;
the smaller lies to the west and forms the Maddox Hills.

Reference Area: The complete section is not exposed in

either syncline; for this reason no reference area is
designated.

Derivation of Name: The name is derived from the Glidden
River, a newly named watercourse which flows west through
Mount Amherst Homestead to join the Margaret River.

Components: The Group contains, in ascending order, the
following rock units:-

Maddox Formation
Forman Sandstone
Matheson Formation
Harms Sandstone

Stratigraphic Relationships: The Glidden Group rests uncon-
formably on the Carson Volcanics; in view of this it caﬂ

be inferred that the unit post-dates the Crowhurst Group,
and that profound erosion of the Kimberley and Crowhurst
Groups took place before the deposition of the Glidden
Grdhp. In places the succession rests directly on rocks

of the Halls Creek Group and Lamboo Complex. The Group

is unconformably overlain by the Egan Formation, the lower-
most unit of the Louisa Downs Group; although the relation-
ships between the Kuniandi and Glidden Groups cannot be
demonstrated, it is clear from their contrasting lithologies
that they are not contemporaneous; the absence of

glacigene strata in the Glidden Group lends weight to our
opinion that the Glidden Group pre-dates the Kuniandi Group.
Further support is gained from a possible correlation

which can be drawn between the lower parts of the Glidden
Group and the Wade Creek Sandstone (Dow and Gemnts,

in prep.) of the East Kimberley Region.

; The relationship between the Glidden Group and
the Colombo Sandstone is problematical, but it is possible
fro-t Flen Jee Pobons pow e 2o eanivalent of the Mount Parker
Sandstone of the East Kimberley District (Dow et al 1964)
and thus may pre-date the Glidden Group - (the Mount Parker

Sendstone lies unconformably below the Wade Creek Sandstone).
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Lithology and Thickness: The maximum prescerved thickness

of the Group is about 1800 feet; its lithology is discussed

under the formation headings. The stratigraphy is
summarized on Table 9.

HARMS SANDSTONE (New Name)

Distribution: The Harms Sandstone is exposed in the
Matheson and Maddox Hills.

Reference Area: The most complete section of the Harms
Sandstone crops ont in“the southern part of the Matheson
Hills and this area is designated as the reference area.

Defivation of Name: The name is derived from Harms Creek,
a newly named tributary of Dead Horse Creek.

Stratigraphic Relationships: The Harms Sandstone rests
unconformably on the Carsom Volcanics and older units;
it probably post-dates rocks of the Crowhurst Group and
possibly pre-dates rocks of the Kuniandi Group (see
discussion under Group heading).

Lithology and Thickness: The Harms Sandstone has been
examined in two main areas - the reference area (in the
Matheson Hills) and along Dead Horse Creek where it cuts
through the Maddox Hills. In the reference area the unit
is not fully exposed - less resistant beds in the middle
of the unit are rubble covered. The following section
was measured in the reference area

OVERLAIN BY MATHESON FORMATION

80' White surfaced, white, blocky thin to thick
bedded, moderately well sorted, fine to medium-
grained guartz sandstone with a silica matrix.
Grainsize increases from base to top. Ripple
marks and inconspicuous cross beds are common
throughout; near the top large scale ripple
marks and bedding rolls are very prominent,

Black heavy minerals are present in some zones.
60" No outcrop
60" White, pink to blocky, fine to medium-grained,
guartz sandstone with a silica matrix. Grains
of feldspar (represented by clay bodies)
constitute a few percent of the rock. Ripple-
oy orint Lo *emy eross beds present but
not conspicuous.

200!
UNDERLAIN BY "UNDIFFERENTIATED" HALLS CREEK GROUP
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In the Maddox Hills the same subdivisions are
recognizable and the same order of thickness obtains. The
lowermoet beds in this area contain abundant clay pellets
and in places give the outcrops a pock-marked appearance.
The upper part of the middle, less resistant, subdivision is
exposed and oonsists of purple, laminated, fissile to thinly
flaggy shale (with occasional green laminae and bands and
minor thin interbeds of punple siltstone). This lithology
is probably representative of most, if not all of the less-
resistant subdivision.

The uppermost subdivision in the Maddox Hills
consists of:-
60' Orange surfaced, white poorly sorted fine to
coarse-grained guartz-sandstone with scattered

black heavy mineral grains. The matrix consists
of silica with minor amounts of clay. The
sandstone bécomes pink towards the top. Cross
beds are common.

20' ©Purple blocky fine-grained guartz-sandstone

with a matrix of silica and iron oxide dust.

A.R. Turner (AMDEL) describes a thin section
(6.35.10B) of the uppermost quartz sandstone as"consisting
nf numerous subrounded to rounded quartz grains which have
a wide size distribution in the range 2.1 to 0.26 mm.

There tends to be 2 bimodal size distribution between these
twe imits. The coarser fraction is concentrated into
laminations associated with grains of the finer fraction.
However in general sorting is only moderate. The frame-
work of the rock is made up of 95% detrital quartz and the
majority of the voids are occupied by Siogcement 5T
authigenic quartz. In all cases the original grain shape

is preserved by a fine veneer of opaque and clay minerals
wﬁich coat the detrital components. Many grains of the
finer fraction have a low sphericity when compared to the
coarser fraction and their long axis have a sub-parallel
orientation. The rock has been severely compressed, dﬁring
diagenesis, causing elongation of the grains in the direction
of the minimum stress axis and promoting "pressure solation"”
whereby individual grains become "knitted" together by
vrdenrd  mglakion ond nrecinitation. The resultant inter-
face between grains is serated and reminiscent of a
stylolitic seam. Bach of the individual grains are, in
some areas, coated in finely disseminated iron oxides and
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;n others by clay minerals which have recrystallized on
diagenesis to the micas sericite and chlorite. Accessory
detrital tourmaline grains are randomly distributed
throughout the specimen. Minor parting fractures have
developed parallel to the incipient laminations and along
these secondary quartz, sericite and rare muscovite have
crystallized."

Distinguishing Features: The base of the unit is defined
by an unconformity. The top of the unit is marked by
the appearance of lutites.

Palaeogeographic Significance: The Harms Sandstone appears
to have been deposited mainly in a shallow water environment,
although the shale beds in the middle of the unit were
probably deposited below the wave-base. The most striking
aspect of the Harms Sandstone from the palaeogeographic
viewpoint lies in the inferrences that may be drawn from its
structural and stratigraphic relationships to the rocks of
the Kimberley Group; these are shown diagrammatically on
figure 10,

MATHESON HILLS MUELLER RANGE

A i | —

Scale V=H

Figure 10: North-south cross section from Mueller
Range to northern part of Matheson Hills
showing structural and stratigraphic
relationships of the Harms Sandstone to
rocks of the Kimberley Group.
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As far as can be detormined no faulting occurs in
the zone between thé northern part of the Matheson Hills
and the foot of the Mueller Range; rather the Carson
Volcanics (exposures of which occupy the zone) are folded
into a broad east-north-east trending anticline or monoclines
The fact that the Harms Sandstone rests unconformably on the
Carson Volecanics and, further to theé south, directly on
the basement rocks, suggests that, prior to the deposition
of the Harms Sandstone the Warton Sandstone had been
entirely eroded from the area now QOCupied by the Matheson
Hills and that the Carson Volcanics had been completely
stripped in the south and partly removed in the north.

Regardless of whether or not the anticline (or
monocline) was present before the erosion it scems possible
that a topographic relief very similar to the present order
of relief was developed prior to the deposition of the
Harms Sandstone; thus in this area the scarp of the
Mueller Range may be regarded as virtually an exhumed featurg
even though it could possibly have undergone a comparatively
recent retreat of up to 2 miles.,

MATIESON FORMATION (New Name)

Distribution: The Matheson Formation crops out in the
Matheson and Maddox Hills in the central part of the Sheet
area.,

Reference Area: The reference area is in the southern
part of the Matheson Hills.

Léxivation of Name: The rame is derived from the Matheson
Hills, a newly named seriss o0i hills and ridges in the
central part of the Sheet area.

Stratigraphic Relationships: The Matheson Sandstone is
conformably underlain by the Harms Sandstone and conformably
overlain by the Forman Sandstone,

Lithology and Thickness: The section described below occurs
in the reference area. Although the Formation is well
exposed the presence of minor faults and flexures makes it
difficult to estimate thicknesses accurately.
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OVERLAIN BY FORMAN SANDSTONE
250' Purple and grey, flaggy, laminated to medium
bedded, fine-grained sub-greywacke and

ferruginous feldspathic sandstone, micaceous in
parts. Seen elsewhere to be interbedded with
dark grey fissile laminated shale and siltstone.
Cross beds occur in the sandy strata.

270' White surfaced, white to cream and faint pinky
grey and rarely black, very regularly laminated
claystone, with notably smonth bedding surfaces.
Massive and cherty near base but becomes flaggy
and thinly flaggy after first 20 feet. Limonite
staining along joints and manganese encrustations

are common in some sutcropsi

370' Black, fissile, laminatesd shale interbedded with
grey occasionally pyritic, fine-grained sub-
greywacke and black laminated micaceous siltstone.
Dolomite may be present in the matrix of some of
these rocks, Bedding "rolls" and current ripple
marks are fairly common in the sandy beds.

150' Dark green and black fissile, finely laminated
shale and siltstone containing occasional flakes
of authigenic mica and, in places, scattered quartz
sand grains. Very minor interbeds (2" to 3"
thick) of greenish g¢rey, fine and medium-grained

- guartz sandstone and sub-greywacke. The black
shale occursfainly near the base.

80' Purple surfaced, purple and olive green thinly
flaggy to fissile, laminated, slightly micaceous
siltstone interbedded with prrple surfaced, flacgay,
thin bedded {u laminated, medium-grained guartz
sandstone with a silica matrix; 1limonite pellets
comprise up to 2% of the rock. Bedding "rolls"
and large scale current ripple marks are common.

1T20°
UNDERLAIN BY HARMS SANDSTONE

Three thin sections of laminated claystone from
the 270 foot thick sequence have been described by A.R. Turner
(AMDEL) : -
6.31.9A - a cream cherty claystone - consists of a
mass of cherty, silica material throughout which is
distributed partially recrystallized clay and argill-
aceous minerals and iron oxides. The iror. oxides have
been Geposiibeu Gl tre initial phase of deposition and
impart lineations to the rock, The micaceous
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somponents, derived from recrystallization of clay minerals,
include, sericite, chloriﬁe and poorly developed muscovite.
They impart an incipient schistosity to the rock by their
sub-parallel orientation but are not foliated. The quartz
is cryptocrystalline and rarely microcrystalline and its
origin cannot be determined. However, the delicate and
continuons nature of the laminations suggests fluvio-glacial

or a lacustrine origin, Rarely parting fractures have
developed parallel to the laminations and albng these excess
precipitation of iron pxides bhas occurred. The rock is also
fractured at an angle of approximately 50° to the bedding

and these have been infilled with secondary microcrystalline
quartz.

6.31.9B - a bluish-grey cherty claystone - consists of a
laminated mass. ofaggyptocrystalline siliceous material
throughout which/distributed the micaceous components

sericite and chlorite. The sericite is found concentrated

into minute layers as well as disseminated throughout the
chert. The layers are further accentuated by the precip-
itation of iron oxides and they impart the laminated texture
to the rock. Iron nxides are also irregularly deposited
along parting fractures which parallel the laminations.

The minute micaceous inclusions within the siliceous

material have a sub-parallel orientation suggesting recrystall-
ization under the effects of a stress system. The mechanism
of deposition cannot be determined from the one specimen.
However a fluvio-glacial or lacustrine origin is suggested.
6.31.96 = a blagk cherty claystone is almost identical with
ot. .r rocks, the major exception being its darker colour.

This is due to a nuniform distrivution 2f carbonaceous
material thioughout the rock and a non-uniform distribution
of iron oxides. The two combined impart the dark

laminated texture to the rock. It is otherwise similar
consisting of siliceous cryptocrystalline material throughout
which is distributed in minute laths of sericite and chlorite
which have a sub-parallel orientation." ‘

In the Maddox Hills identical lithologiea are
represented.

Distincguishing Features: The base of the unit is marked
by the appearance of lutites and the top by the appearance
of quartz sandstone.
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Palaeogeographic Significance: Althkough current ripple
marks are reasonably common in the sandy strata, much of
the unit was probably deposited in relatively deep water
(and perhaps, in part, on a sloping floor) and certainly
below the wave base. The laminated claystone (270"

bed towards the top of the unit) is remarkable for the
vertical and lateral regularity of its laminae and the
complete absence of bottom structures. It is difficult to
conceive that this bed could have been deposited in a
lagnonal environment as suggested by Turner (AMDEL).

We infer that it was deposited in deep, current-free waters,
and that the laminations probably reflect seasonal climatic
variations.

The presence of pyrite in some of the strata and
the association of manganese oxides with parts of the
succession are taken as being suggestive of a marine
environment. The change in lithology between the Matheson
Formation and the overlying Forman Sandstone may have
resulted from a marine regression caused perhaps by positive
epeirogenic movements either within the basin of deposition
or in the source area.

FORMAN SANDSTONE (New Name)

Distribution: The Forman Sandstone is exposed in the
Maddox and Matheson Hills in the central part of the Sheet
area.

Reference Ar@a: The reference area is in the viecinity

of Tongitude 126°52'50"E, Latitude 18°25'50"S in the
southern part of the Matheson Hills.

Derivation of Nuwiae: 1The name is derived from Forman Creek,
a newly named watercourse which flows southwards from the
Matheson Hills into the Glidden River.

Stratigraphic Relationships: The Forman Sandstone conform-
ably overlies the Matheson Formation and is conformably
overlain by the Maddox Formation,

Lithology and Thickness: In the reference area the unit
consists of white surfaced, white, massive to blocky,
thick bedded, well sorted, fine-grained quartz sandstone
with a silica matrix. Concentrations of black heavy
minerals occur in some bands. Apart from bedding, no
sedimentary structures are apparent.
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A.R. Turner (AMDEL) describes a thin section of
the sandstone (6.31.11) as "consisting of rounded to sub-
rounded detrital gquartz grains having a size distribution
in the range 0.45 to 0.15 mm which have been subjected to
compaction, diagenesis and cementation by authigenic silica.

All voids w;ﬁhin the framework of detrital quartz grains
have, without exception, been infilled with authigenic
silica. The original detrital grain shape is preserved,
however, by a fine veneer of opaque and clay minerals which

must have coated each of the grains initially but is now
found included in the authigenic quartz. The grains
themselves contain minute acicular inclusions of apatite

and finely powdered opaque minerals., There is no evidence
for a stress system having operated during recrystallization.
Accessory, altered, detrital pyroxene grains are randomly
distributed throughout the rock."

In the Maddox Hills the unit consists predominantly
of sandstone identical to that in the reference area, but
near the top of the unit iron oxide is present as coatings
on the grains (giving the rocks a purple colouration) and
large-scale ripple marks and "bedding rolls" are conspicuous.

Distinguishing Features: The base of the Forman Sandstone
is marked by the appearance of quartz sandstone; the top is
taken at the first appearance of siltstone.

Palaeogeographic Significance: The high degree of sorting,
the fine grainsize, the pancity of labile constituents and
the general absence of sedimentary structures in the lower
pa. +s 2f the unit, suggest that it may be mainly a neritic
deposit.

MADDOX FORMATION (New Name)

Distribution: The Maddox Formation crops out in the
Maddox and Matheson Hills.

Reference Area: The reference area is in the Maddox Hills,
along the course of Dead Horse Creek. '

Derivation of Name: The name is derived from the Maddox
Hills.

Stratigraphic Relationships: The Maddox Formation conformably
overlies the Forman Sandstone and is unconformably overlain
by the Egan Formation. The unit probably pre-dates the

..""1.1 e"t-'-,qh“ﬁ_
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Lithology and Thickness: The top of the Maddox Formation is
ﬁot exposed; the preserved thickness 1s approximately

300 feet. The lower third of the section in the Maddox
Hills consists of purple and grey, flaggy, fine-grained,
slightly micaceous feldspathic sandstone interbedded with
purple siltstone. Clay pellet impressions and mud cracks
are common on bedding surfaces.

The upper two-thirds of the unit consists of black,
fissile shale, interbedded with black, laminated micaceous
siltstone, The siltstone occurs in beds from 1 to 2
inches thick and makes up about 30% of the total thickness;
"bedding rolls", mud cracks and large and small scale current
and oscillation ripple marks are common in the siltstone.

A.R. Turner (AMDEL) describes a thin section
of the siltstone (6.35.18) as consisting of "numerous silt-
size quartz grains having a size distribution in the range
0.09 t2 0.02 mm set in an iron-stained, partially foliated,
micaceous groundmass. The grains are irregular in shape
because of reerystallization and their original detrital
nature, together with any primary sedimentary structures,
have been obliterated. However a laminated texture is
imparted to the rock by concentrations of finely dissem-
inated iron oxides which coincide with incipiently foliated
micaceous masses. It appears that the rock has been
synkinematically recrystallized. The quartz grains have
beeome considerably elongated, foliation isincipient and
schistosity is marked in the direction of the laminations.
C. .ciderable amounts of authigenic silica have been deposited
in available voids between the quuiiz grains, forming the
framework. Avcessory ?microcline feldspar fragments
are found throughout the rock together with aggregates of
sericite and chlorite which may represent altered feldspar
masses. Occasional plagioclase grains are also found.
The principal micas are muscovite and sericite with minor
chlorite. The micas and iron oxides, which accentuate
the laminationsin the hand specimen, have imparted a
moderate fissility to the rock.

Dark grey cone-in-cone limestone occurs in the
upper part of the unit as sporadic, flat, dome shaped bodies,

which are circular in plan and up to 2 feet in diameter, and
from 2 to 3 inches thick. The limerteas Tsdiem Wamw
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Mat base- Fach individual cone rests on its apex;

the cones are marked by horizontal laminae (parallel to the
inverted base of the cone) and by ribs running along the
side of the cone from the apex to the base.

The exposures of the Maddox Formation in the

Matheson Hills probably represent only the lowermost beds
of the reference area.

Distinguishing Features: The base of the unit is taken at
the first appearance of siltstone. The top of the unit
is ernded.

" Palaeogeographic Significance: The abundance of shallow
water bottom structures in both the lower and upper parts

of the unit shows that much, if not all of the unit was
deposited in shallow water. The dark colours pr%%gminant
in the upper part of the succession suggest that/rocks may
have been deposited under reducing conditions in an area of
poor water circulation, but the presence of mud cracks

and cross-beds suggest the intermittant interposition of
oxidizing conditions and stronger water circulation.
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KUNTANDI GROUP

Distribution: Lxposures of the Kuniandi Group are ‘restricted
to the Mount Ramsay Sheet area; they occur along the
Kuniandi Range; in an area half a mile west of Hell's

Gate; and in the McKinnon Syncline, near the northern

edge of the Sheet area. Further exposures of rocks thought
to belong to the Kuniandi Group occur near the southern
margin of the Sheet area, to the east of Christmas Creek.

Derivation of Name: The name of the Group is derived from

the Kuniandi Range, a newly named feature west of Louisa
Downs Homestead.

Components: <he EKuniandi Group ¢ontains four rock units:-
Mount Bertram Sandstone
Wirara Formation

Stein Formation
Landrigan Tillite

Reference Area: Since reference areas for each of the
component formations are in the Kuniandi Range, the Range
is designated as the Group's general reference area.

Stratigraphic Relationships: The Kuniandi Group rests
unconformably »m the Kimberley Group, Halls Creek Group
‘and the Lamboo Complex. It is overdain with probable
unconformity by the Louisa Downs Group. Its relationship
to the Glidden Group is indetermirate, but it is thought
likely that the Kuniandi Group is much younger than the
Glidden and separated from it by an unconformity.

Lithology and Thickness: Lithological and thickness

. .riations in the Kuniandi Group are shown in figure 11.
The base of the Group contairms a seguence which includes
rocks of elasiul ovigiery these strata comprise the
Landrigan Tillite and the Stein Formation. The top two
formations are regarded as "interglacials" since they are
overlain with probable unconformity by glacial rocks of
the Egan Formation (Louisa Downs Group).

The maximum thickness of the Group does not
exceed 4000 feet. The two lowermost units vary in
thickness along strike and in some cases the Stein Formation
is missing entirely (as in Section 3 in figure 11).

The various components of the Group are described

below; a summary of the stratigraphy is given in Table 10.



TABLE O SUMMARY OF STRATICRAPHY ~ GLIDDEN GROUP
ROCK UNIT SYMBOL LITHOLOGY THICKNESS PEYSTOGRLPHIC STRATIGRAPHIC REMLRKS
(In order of abundance) (In feet) EXPRESSION RELLTIOMSHIPS
MaDDCOX Black, figsile shale; Poorly resistant; crops Conformably overlies the Probably pre-dates the
FORMATICN black laminated micaceous out in low hills and in Forman Sandstone; uncon~ Kuniandi Group. Cone-

siltstone; purple and creck banks. formably overlain by the in-cone structures
grey, flaggy, fine- 300+ Egan Formation. present,
grained slightly micac-
eous feldspathic sand-
stone, purple siltstone.

G FORMAN White and purple, rassive Highly resistant; forms Conformably overlics the iquifer at base in

L SiNDSTONE to blocky, well sorted, 220 mesa in Matheson Hills, Matheson Formation; con- Matheson Hills.

I fine-grained quartz cuesta in Maddox Hills., formably overlain by the

D gandstone, Maddox Formabion.

D

E

N MATHESON Cream to pale grey lamin- Moderately and poorly Conformably overlies the

FCRMATION ated cleystone, cherty resistant; forms Heris Sandstone; con-

near base; black green valley except for cherty formably overlain by the
and purple fissile lamin- giltstone beds which Forman Sandstone.
ated, occasionally micac- produce cuesta-form
eous shale and siltstone; ridges.
purple and grey flaggy 1120

G fine-grained, occasionally

k pyritic sub-greywacke and

0 ferruginous feldspathic

U sandstonc: purple medium-

P grained quartz sandstone,

HARMS White, pink and purple Registant and poorly Unconforrably overlies the Prcbably post-dates
SANDSTONE fine blocky, medium, and resistant; forms two Kimberley (and Crowhurst) Colombo Sandstone.

coarse-grained quartz sand- cuestas separated by Groups; conformably
stone; purple laminated 200 valley in Maddox Hills - overlain by the Matheson

fissile to thinly flaggy
shale interbedded with
rinor purple siltstone.

two benches in Matheson
Hills.

Formation.
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LANDRIGAN TILLITE (New Name)

Diétribution: The T,andrigan Tillite crops out along the
western margin of the Kuniandi Range and along the northern
and south-western parts of the McKinnon Syncline.

Reference Area: An area 12 miles north 600 west of Louisa

Downs Homestead is designated as the reference area.

Derivation of Name: The unit is named after Landrigan Creek,
which is a tributary of Christmas Creek.

Stratigraphic Relationships: In the Kuniandi Range area the
Landrigan Tillite rests unconformably on the Lamboo Complex,
In the McKinnon Syncline it rests unconformably on sediments
and volcanics of the Kimberley Group. The formation is
overlain conformably by either the Stein Formation or the
Wirara Formation.

Lithology and Thickness: Over most of the outcrop area the
formation consists of tillite overlain by thin beds of
dolomite, but in the northern part of the Kuniandi Range the
sequence is complicated by a thick lens of sandstone and
siltstone which is intercalated in the tillite. The
thickness of the formation ranges from 35 feet to 1100

feet.

Descriptions of the lithology of the unit in
the Kuniandi Range area and in the McKinnon Syncline are
given below:-

Kuniandi Range area: In section 3 (fig. 11)
to the west of Louisa Downs, the Landrigan Tillite contains
tt: following strata:-

OVERLAIN BY WIRARA FORMATION

30* Cream, blocky to flaggy, laminated dolomite:
In thin section the dolomite consists of euhedral
to subhedral recrystallised carbonate grains. The
laminations are distinguished by alternation of
crystalline and non-crystalline carbonates. Minor
fractures traverse the rock and are infilled
by secondary calcite and chalcedonic silica. The
dolomite contains megascopic structures which
night be stromatolites.

5' Tillite: Striated and polished black and red quartzite
boulders and subordinate cobbles set in a green
chloritic clayey matrix.

L tPTATN BY LAMBOO COMPLEX
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To the south of the ssetion locality the

tillite is not developed and the cream dolomite rests
directly on the Lamboo Complex. To themorth the dolomite
becomes a purple, thinly flaggy, finely laminated rock
which contains thin partings of purple silt and shale.

Three miles north of Mount Bertram (Section 1,

fig.11l) the dolomite is absent but the tillite is much greater
in thickness:-

500"

300"

OVERLAIN BY STEIN FORMATION

Tillite: Brratie boulders (10%) cobbles (50%)

and pebbles {40%), which include sandstone, quart-

zite, granite and stromatolite-rich dolomite are

set in a fine-grained purple andpossibly ferrug-

inous matrix. The largest boulders are six

feet across and facetting and striations are rare;

the boulders of granite and dolomite are of minor

impoartance. The matrix of the tillite is identical
in composition to the red greywacke in the over-
lying Stein Formation.

Sandstone and siltstone: These beds thin out and

disappear to the south, and although they are

regarded as a lens, it is possible that they were
truncated by erosion prior to the deposition of

the overlying tillite. The following sequence

(from top to bottom) occurs within this part of

the column:-

(a) Pebble conglomerate underlain by a red to
white, blocky, coarse-grained feldspathic
sandstone and red flaggy micaceous siltstone.

(t) Pizl *- o~1'av, thinly flaggy, finely laminated
siltstone containing slump structures and graded
beds., In thin section the siltstone consists
of fine-grained quartz fragments set in a matrix
of primary detrital muscovite, sericite and
chlorite. Poorly developed graded bedding
is present in the allogenic quartz fraction.
The lamination is emphasised by change in grain
size and the percentage of quartz to clay
minerals, and the colour of the laminations
varies with the amount of iron oxide present.
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(¢) Wwnite to purple, blocky, friable, coarse-grained,
poorly sorted, feldspathic sandstone overlies
a basal quartz pebble conglomerate. In
thin section the sandstone consists 2f sub=
angular and poorly sorted quartz grains, sub-
ordinate decomposed feldspar and fine-grained
volcanic rock fragmenits, and rare detrital
tourmaline set in a matrix rich in chlorite,
sericite and saussurite.
300' Tillite: Erratics of quartzite cobbles' and pebbles
are set in a red ferruginous sand-clay-silt matrix,
10' Quartz sandstone: This bed has been mapped as part
' of the formation, but it could conceivably represent

nuch older units*. In places it is up to 50 feet
thick.

UNDERLAIN BY LAMBOO COMPLEX
MgKinnon Syncline: No detailed sections have been
measured in this area but two main lithologies are represented-
dolomite and tillite.

Purple to pink, flaggy, thinly laminated to
blocky, dolomite or silty dolomite defines the top of the
Landrigan Tillite; it grades upwards into purple greywacke
of the Stein Formation. In thin section the dolomite
consists of microcrystalline dolomite and randomly distributed
silt-sized detrital quartz grains (2%) and opague minerals.
Laminations are defined by alternate concentrations of dolo-
mite, and dolomite coated by finely disseminated iron oxides
whizh give the characteristic purple colouration to the rock.
On the south-western margin of the Syncline this dolomite
is absent and thes Wiwara Formation rests directly on the

underlying tiilite. The dolomite is usually about 30 feet
thick. |

The boundary between the dolomite and the under-
lying tillite is sharp. The tillite which is from 100 to
200 feet thick consists of well polished, striated and
facetted boulders (50%), cobbles (30%) and pebbles (20%), set
randomly in a purple or green clayey nmatrix. Towards the
base the erratics are smaller and more angular, and the rock

¥ T. Gemuts inclines to the latter view.
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contains pebbles and swbordinate oobbles set in a fine-
grained sandy matrix. In thin section this rock consists
of a subrounded to angular pebble aggregate set in a fine-
grained ferruginous and arenaceous matrix which contains
subrounded to angular detrital quartz grains, altered
feldspars and clay minerals. The ermtics include quartz
sandstone, arkose, fine-grained acid igneous rocks,dolerite,
and oolitic dolomite, the last having been derived from the
Elgee Siltstone. |

Tne tillite rests unconformably on rocks of the
Kimberley Group; and in two localities near the northern
edge of the basin polished and striated pavements have
been observed beneath. the glacial rocks. The finely cut,
parallel striations are oriented east-west, and quarried
surfaces (roches moutonees) in the eastern locality suggest
jce movement from the east, although this cannot be estab-
lished conclusively.

Palaeogeocraphic Siegnificance: The glacial origin of the
tillite is indicated by the presence in it &f striated and
rolished boulders, its poor sorting, and lack of stratification
and the presence benecath it of striated and polished pave-
ments. Most of the erratics are of rock types with a
wide distribution and for this reason little can be

. ,provenance
deduced as to their/even though in some cases they can be

shown t0 have been derived from partienlar rock units.

There are no distinctive features to indicate
the exact environment of deposition of the tillite, and it
m--r have been formed under both terrestrial and marine
conditions. However, the tillite is lithologically similar
to terresirially; 2:7-zited Pleistocene lodgement and
ablation tills (debris left behind retreating glaciers).
Striated pavements may be caused by rock particles held
in the sole of a glacier or by later submarine sliding and
slumping of glacial deposits. In the absence of slumped
glacial rocks in the Mount Ramsay Shcet area the first
hypothesis seems more likely; the basgl part of the tillite,
et least, has formed sub-aerially.

The intercalated laminated siltstone and sandstone
may represent deposition during an interglacial period.
The laminated and slumped siltstones have the characteristics
of varves consisting of alternate silt and clay rich
laminae, with graded bedding commonly developed in the
coarse laminae. The pebble conglomerates and sandstones
are probably fluvio-glacial deposits.
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The dolomite at the top of the formation may
record the onset of warmer conditions and marine trans-
gression.

Distinguishing Features: The base 5f the unit marked by
an unconformity: the top is taken to be at the change in

lithology from tillite or dolomite to purple or green well
stratified lutites.

STEIN FORMATION (New Name)

Distribution: The Stein Formation crops out along the
Kuniandi Range and in the McKinnon Syncline.

Reference Area: The reference area is 7 miles north 80O

west of Lonisa Downs Homestead.

Derivation of Name: The name is derived from Stein Creek,
2 newly named tributary of the Margaret River.

Stratigraphic Relationships: The Formation lies conformably
between the Landrigan Tillite and the Wirara Formation.

Lithology and Thickness: The Stein Formation consists
predominantly o# purple greywacke and ranges in thickness
from O feet to 700 feet. Detailed descriptions of the
lithology in the two main areas of outcrop are given below,

Runiandi Range Area: The formation consists of
flaggy, thin bedded, poorly sorted coarse-grained purple
greywacke with a ferruginous matrix. In thin section the
rocks contain rounded and angular, poorly sorted quartz
grains, severely altered feldspar and rare fine-grained
iegneous rock fragments set in a mica rich ferruginous matrix.

Graded bedding, subordinate cross bedding and
ripple marks were noted. The forwmation lenses out to the
north and svutl; its maximam thickness (700 feet) occurs
three miles wdst of Bullock Paddock Bore. In the cengral
part of Kuniandi Range the formation has been deformed and
axial plane folds are commonly developed with a plunge of
10° to the south,

McKinnon Syncline: The dominant lithology in
this area is a purple, blocky, thick bedded, poorly sorted
ferruginous coarse-grained greywacke; the greywacke is
interbedded with a purple powdery fissile siltstone and
shale. Towards the top thin bedded, red to purple, flagg
greywacke appears. Sedimentary structures noted include
ripple marks, slump rolls, graded bedding and elongate
needle like casts.
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In thin section the rocks eonsist of poorly
sorted, angular to subangular gquartz grains, altered feldspar
and pyroxene fragments, fine-grained volcanic rock
fragments, and rare detrital calcite and tourmaline grains,
set in a matrix of chlorite, sericite and npaque minerals.
Finely disseminated iron oxides impart the characteristic
purple colouration to the rock.

Palaeogeographic Significance: The Stein Formation represents
the final phase of glacial activity in the Kuniandi Group.
The greywacke in this unit is identical to the matrix of

the underlying tillite. The variations in thickness

of the Formation suggests that it may have been deposited
only in more strongly subsiding areas.

WIRARA FORMATION (New Name)

Distribution: The Wirara Formation erops out along the
Kuniandi Range, within the McKinnon Syncline and in an
area half a mile west of Hell's Gate

Reference Area: The reference area is 7 miles nortb
70O west of Louisa Downs Homestead.

Lerivation of Name: The name is derived from Wirara Creek,
a newly named tributary of the Margaret River.

Stratigraphic Relationships: The unit is conformably over-
lain by the Mount Bertram Sandstone, and overlies, with
apparent conformity, the Landrigan Formation or the Stein
Formation, The truncation of the Stein Formation beneath
the Wirara Formation indicates either the non-deposition

of the former or a possible unconformity at the base of the
\..rara Formation. It is thought the first hypothesis is
more likely.

Lithology and Tuickness: Detailed descriptions of the
Formation in its three main areas of exposure are given
below: -

Kuniandi Range Area: The following section was
measured through the Formation four miles west of Louisa
Downs Homestead (see Section 3, figure 11).
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1090' Purple, fissile to thinly flaggy, laminate,
micaceous siltstone interbedded with thin bands
of purple sandstone. Thepurple siltstone grades
downwards into green to grey, thinly flaggy,
laminated shale and siltstone. Green sandy bands
with pyrite become prominent towards the base.

In thin section the purple fine-grained siltstone
consists of a fine-grained mass of quartz, altered
feldspar and disseminated iron oxides, set in a
muscovite, sericite and chlorite rich matrix.

The iron oxides give the purple colouration to the
rock.

300! Brown, thinly flaggy siltstone and feldspathic
sandstone with a siliceous matrix. Some of the
rocks are dolomitic (fowards the base)

85' The top is marked by a green fissile to thinly
flaggy, laminated shale and siltstone. In thin
section the green shale consists of eguigranular
well-sorted quartz grains, altered feldspar, with
disseminated iron oxides and euhedral pyrite grains
set in a muscovite, sericite and chlorite-rich
natrix.

Towards the base there is a green, flaggy thin
bedded sandstone with a elayey matrixi In thin
section these rocks contain equigranular well sorted
fine-grained angular quartz grains and subordinate
plagioclase, migrocline and tourmaline fragments

set in a partially recrystallised clay matrix.

Further to the north, along Kuniandi Range the
basal lithologies consist of a purple, fissile, micaceous,
alternately green and pornle laminated shale.

Along part of the Kuniandi Range the Wirara
Formation is folded about a steeply dipping, closely-spaced,
axial plane (slaty) cleavage; these folds plunge 10° south.
In the more deformed areas detrital quartz grains in the
siltstone have been rotated and aligned, together with

secondary sericite, muscovite and chlorite, parallel to
the axial plane cleavage,
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" . Hell's Gate District: In this area the Wirara
Formation consists of poorly outcropping green to grey
cleaved and fissile chlorite-~rich shale and siltstone
(Section 4, fig. 11).

McKinnon Syncline: The Formation is represented
by poorly outcropping fissile, finely laminated, green to
grey shale with thin partings of a green cherty siltstone and
fine-grained flaggy sandstone. The sandstone is current-
bedded and contains smalllchert lenses and pyrite; sub-
ordinate purple shale partings were noted at the top of the
unit. It would seem that only the basal part of the form-
ation is exposed in this ares.

Palaeogeographic Significance: The colour change in shales
and siltstones of the Wirara Formation is an important
indicator of the chemical environment of deposition, and is
dependent on the degree of oxidation of iron. In the

green shales iron is largely in the ferrous state in the
form of pyrite whereas the red shales contain finely divided
ferric oxide in the form of hematitei

The Wirara Formation was deposited in a slowly
subsiding shallow basin. The alternation of red and green
shales in the sequence indicates a rhythmic change from an
oxidising to a reducing environnent, Sandstone partings
in the top of the formation indiecate an alternation from
calm water, favourable to the deposition of fine material,
to strong currents which broucht coarser sediments from the
shore into the basin.

MOUNT BERTRAM SANDSTONE (New Name)

Distribution: The Mount Bertram Sandstone cropsbut along
the Kuniandi Range and the J13% ridge north of Hell's Gate.

ReferenceArea: The reference area is 7 miles north 700
west of Louisa Downs Homestead.

Derivation of Name: The name is derived from Mount Bertram.

=

Stratigraphic Relationship: The Mount Bertram Sandstone is
overlain with probable unconformity by the Egan Formation;
it is conformable with the underlying Wirara Formation.
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Lithology and Thickness: The Mount Bertram Sandstone

consists of purple to grey, dominantly flaggy and thin
bedded, well sorted, fine-grained, micaceous sandstone and
minor siltstone; the matrix is ferruginous. Towards the
base purple fissile shale and siltstone interbeds are
present., Oscillation ripple nmarks, graded bedding and
clay pellet cavities occur throughout the whole unit.

In thin section the sandstone consists of equi-
granular, angular to subangular detrital quartz grains and
rare tonrmaline fragments set in a matrix of muscovite,
sericite, chlorite and disseminated iron oxides. The
ferruginous minerals are concentrated along the boundaries
of individual grains.

Four miles west of Lonisa Downs Homestead the
Sandstone is 590 feet thick.

Palaeogeographic Significance: The Sandstone marks a

transition from the calm water conditions of Wirara Formation
to deposition by strong curren® which brought coarser
sediments from the shore into the basin.

UNDIFFERENTIATED

In the south-central part of the Sheet area, to
the east of Christmas Creek, sedimentary rocks rest uncon-
formably on the Olympio Formation of the Halls Creek Group,
and are unconformably overlain by the Egan Formatbn. . Some
of the rocks in this area closely resemble rocks of the
Kuniandi Group; others appear to be atypical. It is
thought that the beds may belong to the Kuniandi Group* and
for convenience they have been mapped as "Undifferentiated"
Kuniandi Group. They are generally paorly exposed and
have been faulted prior to the deposition of the Egan
Formation.

In the easternmost exposures, in a north-easterly
plunging syncline, the following succession is present:-

* TI. Gemuts considers that some of the rocks may belong
to the Speewah Group.
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TOP NOT EXPOSED

200' (+) Poorly exposed strata - not secen in outerop.

150! White medium-grained siliceous quartz
sandstone, Strongly resistant.

500! Purple, finely laminated siltstone.

200! Brick red blocky pebble conglomerate.

Pebbles up to 4 inch in diameter are set
in a ferrnginous clay-silt matrix.
Poorly resistant

100! Pink coarse-grained pnorly sorted quartz
sandstone, may be slightly feldspathic,
Matrix consists of iron oxide stained
clay. Poorly resistant.

200! White to pink strongly cleaved and silic-
ified mediun-grained quartz sandstone.
Strongly resistant.

OVERLIES HALLS CREEK GROUP

The basal sandstone bed &an be identifid at
several localities to the west and although the overlying
coarser-grained, less resistant beds are present they are
interbedded with leached laminated siltstone. In some
localities in the western exposures the basal sandstone
appears to be overlain by flaggy, laminated  grey-green
cherty siltstone beds, but the rocks may be brought into
juxtaposition by faulting;
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SUMARY OF STRATIGRAPHY - KUMNT4LMDI GRCUP

ROCK UNIT MaP LITHOLGGY THICKIESS PHYSIOGRLPHIC DISTRIEUTION STRLTIGRAPHIC REM/RKS
SYMBOL I¥ FEET BEXPRESSTION OF EXPOSURES RELATIO.NSHIPS
UNDIFFERENTIATED Bn Purple laminated siltstone, red About Strongly resistant In scuth-central Overlain unconform- Identification as
pebble-conglomerate, white and 1350+ and poorly resist- part of Sheet area, ably by Egan Form- Kuniandi Group not
pink, coarse and medium~grained ant; forns strike cast of Christmas ation; rests certain.
quartz sandstone, grey-green ridges and valleys., Creek., unconfornably on
cherty siltstone. ' Olympio Formation.
MOUNT BERTRAM Bnb Purple to grey, flaggy thin 400~ Kesistant; fornms Kuniandi Renge and  Overlain with probsble  Forms main spine of
SANDSTONE bedded, well gorted, fine- 600 cuesta. near Hells Gate. unconfornity by Egan Kuniandi Range.
grained micaceous and ferrug- Formation. Lies
inous sandstone and minor conformably on Wirara
siltstone., Towards the base Formation.
abundance of purple fissile
shale and siltstone interbeds
increase. Ogcillation ripple
narks, graded bedding, cross-
bedding and clay pellet cav-
ities common.
WIRARA Bnw 4t the top purple fissile to 1475~ Poorly resistant, Kuniandi Kange, Conformably overlain May be unconformity
FORMATION thinly flaggy laminated siltstone 1600 forms broad low MeKinnon Syncline by Mount Bertram at base
interbedded with purple sandstone. lying flats or undul-  and near Hells Sandstone; rests
Grades downwards into green to ating country. - Gate, with apparent conform-
grey, thinly flaggy laminated ity on Stein Formation
shale and siltstone with pyrite. or on Landrigan Tillite.
Lt the base brown thinly flaggy
siltatone and green flaggy thin
bedded sandstone with pyrite.
STEIN Bngs Flaggy, thin bedded, pcorly O~ Moderately resist- Kuniandi Range and  Rests conformably on Matrix of greywacke
FORMATION sorted, coarse-grained, purple 700 ant; forms rounded, MeKinnon Synclire,  Landrigan Tillites; identical to matrix
greywacke with a ferrugincus steep hills or low overlain with appar- of tillite in the
matrix, Graded bedding, cross- rises. ent conformity by Landrigan Tillite.
bedding, slump rolls and ripple Wirara Formation,.
marks common.
LANDRIGAN Bnl Unstratified massive tillite with 55— Mcderately or pcorly Kuniendi Range and  Rests unconformably Glaciated pavements
TILLITE erratic boulders, cobbles =nd 1100 resistant; +tillite MeKinnon Syncline. on Lamboo Complex; urderlie the Tillite

pebbles, which include sandstone,
sub-arkose, stromatolite rich dolo~
nite granite and dolerite, all seb
in a purple claycy or sandy matrix.
The tillite contains thick lenses
of sandstone and siltstone and is
capped by purple or oream, thinly
flaggy, laminated dolomite.

forns rounded, bould-
er strewn hills or
flats; sandstone
formg strike ridges.

cverlain conformably
by Stein Formation
and with apparent
conformity by Wirara
Formation,

at two loecalities in
the McKinncn Syncline.
Dolomite contains vague
?gtromatolites.
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LOUISA DOWNS GROUP (New Name)

Distribution: The Louisa Downs Group crops out extensively

in the Mount Ramsay Sheet area. Exposures occupy large
tracts of country in the central and south-central parts

of the area, and extend, as outlying faulted wedges, into
the north-eastern part of the area. Outlying exposures lie
in the "core" of the O0'Donnell Syncline.

Reference Area: Reference areas are designated for each
of the Group's component formations, but since these are

at widely separated localities, no Group reference area
is nominated.

Derivation of Name: The name is derived from Louisa Downs
pastoral lease,

Components: The Group contains five units of formation
status:~-

Lubbock Formation
Tean Formationi .
McAlly Shale
Yurabi Formation
Egan Formation

Stratigraphic Relationships: The Louisa Downs Group overlies
the Kuniandi Group with probable unconformity; it is
unconformably overlain by the Lally Conglomerate which is

of probable Lower Cambrian age. Local disconformities

occur within the Egan Formation and between the Egan
Formation and the overlying Yurabi Formation.

Lithology and Thickness: The Group consists predominantly
of shale, sub-greywacke and siltstone; tillite and assoc-
iated carbonate-bearing rocks (which occur at the base of
the Group) and beds of quartz sandstone, arkose and pebble
conglomerate are important "marker"™ units, but make up
only =a smgll part of the total thickness of the Group.

The maximum observed thicknesses of each of the
compohent formations combine to give a total thickness of
about 1%,000 feet, but the top of the succession has been
eroded and the original thickness may have been greater.,

The component formations are described below and
a summary of the descriptions is given in Table 12.
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EGAN FORMATION (New Name)

Distribution: The Egan Formation is known only in the
Mount Ramsay Sheet area, It crops out in tw main areas -
one occupies the "core" of the O0'Donnell Syncline (fig.12),
and the other is to the south, in the central and southern
part of the Sheet area, around the margins of a broad
faulted syncline. Small, isolated exposures occur east

of Lily Hole Bore, at Pavement Hill (fig. 13) and in an
area several miles to the east of Lilly Lagoon.

Figure 12: Egan Formation (centre) - O'Donnell Syncline.
Thin dark beds of carbonate rocks o2f Egan
Formation capped by sandstone of Yurabi
Formation, in turn overkin by McAlly Shale
(low ground - right centre). Egan Formation
rests on Collett Siltstone (lower part of
escarpment), which is in turn underlain by
Liga Shale Evalley floorl and Hilfordy Form-
ation (dip slope on left). Alluvial flats
of Margaret River and sandstone hills of the
Mount Cummings Plateau in background. Photo
taken eight miles south of Hibberson Bluff.

Reference Area: The most readily accessible exposure of the
unit is in the Egan Range, where it is crossed by the Great
Northern Highway. Although the section at this locality
does not include all the rock types of the Formation, it
does contain the best exposures of tillite (an important
component of the unit) and for this reason has been desig=-
nated the reference area.
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Derivation of Name: The nameis derived from the Egan
Range, a newly named feature, which is crossed by the
Great Northern Highway near Stockyard Crossing.

Stratigraphic Relationships: The Egan Formation is the
lowermost formation of the Louisa Downs Group. It rests
unconformably on the Glidden Group, and older rocks, and
is thought to rest with unconformity on the Kuniandi Group.
No direct evidehee of unconformity between the Egan Formation
add Kunibndi Group is available in tHe Kuniandi Range, but
" near the southernacentrai nargin of the Sheet area, rocks
which have been mapped as "Undifferentiated" Kuniandi
Group are overlain with angular unconformity by rocks of
the Egan Formation. In the Kuniandi Range an examination
of the succession within the Egan Formation shows that a
disconformity occurs at its base.

The unit is overlain with at least local dis-
conformity by the Yurabi Formation; aspects of this
relationship will be discussed in a later section.

Lithology and Thickness: The Egan Formation contains a great
variety of rock types which appear to represent a wide
spectrum of climatic and environmental conditions. In

an attempt to reconstruct the sequence of events responsible
for the deposition and preservation of the unit, we bhave
measured (in most cases with Tape and Abney level) sixteen
sections through the unit at widely distributed localities.
The sections are shown diagrammatically on fignre 203 full
details of the lithologies and thicknesses are given in
Appendix I and the section localities are shown on the
accompanying 1:250,000 Sheet, where they are distinguished
by the prefix E.

The thickness of the Formation ramges from about 100
to 650 feet, but is generally between 170 and 220 feet.

The Formation may be broadly subdivided into
three (fig.20) - an upper, carbonate-arenite sequence
(subdivisions D to J); a median tillite (subdivision C);
and a lower arenite-lutite-carbonate sequence (subdivisions

A and B). The lower sequence is present only in the
' southern and eastern exposures of the Formation.

Subdivision A consists essentially of coarse-
grained arkose and is exposed only in the southern and
south-eastern areas. It is thickest in sectbn 11 (310 feet),
but is absent in the exposures of the Formation further to
the south. It is present in the Egan Range and in the
reference area, but hasnot been recognized to the north
or west, where (Section 14 and 15) the base of the uhit,
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(Subdivision A,), consists largely of sandy limestone or
calcareous sandstone. As suggested on figure 20 the
beds in Al could be a facies equivalent of unit A.

Subdivision B consists of yellow, laminated,
cherty siltstone; it is 120 feet thick in section 11,
but as with subdivision A, does not occur in the more
southerly exposures of the Formation; it is even more
restricted in its distribution than subdivision A, and
does not ocecur in the reference area (Section 13), or in
areas to its north or west (Sections 14, 15, 16). In
view of the porosity in parts of the cherty siltstone it
is possible that they may have originally contained carbonate
minerals. The dolomite of subdivision B1 in sections
13-15 is thought to be a stratigraphic equivalent 5f the
siltstone of subdivision B. Rocks which have becen placed
tenatively in Bl oceur in section 8, and in the western
part of the Maddox Hills.,

Subdivision C is a tillite. It is up to 120
feet thick (Section 11) and is the first subdivision
recognisable over extensive aresas. It is assumed that only
one tillite ocecurs in the succession, and that it was
deposited more or less simultaneously throughout the area.

Although shown in only one section (section 1)
in the northern region, it is also known to occur near Liga
Creck and at Pavement Hill. At Pavement Hill (fig.13) and
near the Section 1 locality the tillite rests on striated
bedrock (figs. 14 and 15); the striations are interpreted
as being of glacial derivation and, in both cases, indicate
ice movement from the north,

Figure 13: Pavement 9ill (on right), viewed from west.
Margaret River in foreground. Glaciated pavement cut on slope
of Pentecost Sandstone (right): overlain by 5 feet tillite,
50 feet Subdivision 1 (forms hill on left).
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Ficure 14: Polished and grooved bedrock (Pentecost
Sandstone) at Pavement Hill. Underlies
tillite of Subdivision C of Egan
Formation.

Figure 15: Close-up of Picure 14
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If pre-tillite sediments were deposited in the
north, the presence of striated bedrock indicates that they
were removed, at least in some places, by erosion prior to
the deposition of the tillite, but since there is no
exposed and preserved record of pre-tillite sedimentation
in this area there is no need to suspect an unconformity
or disconformity at the base of the tillite in the southern
areas. Thus the accumulation of Subdivisions A, Al' B and
B1 and C in sections 12 to 15 may have been a continuous
and uninterrupted process. The possible representatives of
B, noted in the Hell's Gate area (Section 8) may have
overlapped the "basemenht" near the northern limit of tbhe
sedimentary surface, the areas to the north perhaps remaining
sub-aeriali

The tillite is generally poorly exposed; in most
places the matrix has been removed by erosion, leaving
unconsolidated gravels composed of erratics. However,

a sufficient number of exposures are available to indicate
that the matrix normally consists of a massive, purple,

grey or green mixture 5f clay and silt sized grains. The
only anomaly is in section 12 where the matrix appears, in
hand specimen, to consist mainly of silt sized grains.
Erratics are invariable scattered more or less at random
throughout the matrix but their concentration, size, shape,
and composition, vary greatly from place to place. The

most common erratics are ovoid, and less commonly angular,
boulders, cobbles and pebbles of quartzite and silicified
quartz - sandstone; these usually have traces o2f polishing
and, less commonly, Are striated. Rare boulders are up to
10 feet in diameter. Boulders of a characteristic dark-
coloured pebble conglomerate from the Pentecost Sandstone are
occasionally seen. Erratics of dolomite (some derived from
the Crowhurst Group) are present in some areas, but constitute
only a minor part of the total volume of erratics.

Similarly, erraties of granite and other igneous rock types
are rare (and may be lacking) except in the north-easternmost
exposures (section 16).

In the two most north-easterly sections (15 and 16)
lenses of dolomitic sandstone occur within the tillite and
may represent a brief fluvial interlude; in section 15
a small lens of dolomite-breccia occurs 5 feet above this
dolomitic sandstone lens.
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Subdivision D: In sections 8 and 10 subdivision
C is overlain by yellow and pink flaggy dolonite. In
section 9 a similar dolomite rests unconformably on the
Lamboo Complex, although nearby it appears to rest
unconformably on purple and green shales which may belong

to the Kuniandi Group - the exposures of shale are too small
to be shown on the accompanying map.

In section 9 the dolomite is overlain by a
distinctive 3 foot thick bed of dark grey dolomite, which
includes a dolomite conzlomerate band. This bed is re-
garded as the only representative of a succession (subdivision
E), which, further to the north (e.g. in sections 4 and 6),
rests directly on "hasement" mnd/or on subdivision C.

It seems likely therefore that the beds shown as subdivision
D pre-date those shown as subdivision E, although the
possibility of contemporaneity cannot be entirely dismissed.
The presence of dolomitic strata (D?) underlying smubdivision
E in Section 2 tends to support this hypothesis.

The correlation of subdivision D strata from
section 9 to sections 8 and 10 is good. The beds shown
as subdivision Dl in sections 12, 13 and 15 are thought
to be stratigraphic equivalents of subdivision D - the
general lithological association appears in all sections -
yellow and pink dolomite is dominant in sections 8 and 9;
in sections 10, 13 and 15 purple dolomitic siltstone is

associated with similar dolomites, and in section 12
purple dolomitic siltstone becomes the dominant lithology.
Thus there appears to be an increase in the importance of
siltstone relative to that of dolomite to the south. The
southernmost section (section 12) contains the greatest
preserved thickness of subdivision D or D, strata (40 feet),
but it is likely that it does not represent the full
succession because erosion probably occurred prior to the
deposition of the Yurabi Formation.

Subdivision E is confined to sections 1 to 9 and
a probable equivalent (El) occurs in section 16, The
subdivision and its equivalent are thus restricted to the
most northerly parts of the area. In sections 2-7 the top
of the subdivision is readily distinguished because it is
marked by a sharp, and probably widely isochronous litho=-
logical change, Due probably to unconformity, its top is
not represented in section 8, and in section 9 the whole
subdivision appears to be represented by a 3 feet thick
bed of dark grey dolomite and pebbly and cobbly dolomite
(figs. 16, 17 and 18).
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In scetion 9 many of the pebbles, cobbles and
boyldexs appear to have been dropped into their cementing
medium (dolomite) rather than rolled by traction currents,
but "draping" of the dolomite laminae over some of the
megaclasts (figs: 17 and 18) shows that the deposition of
carbonate minerals and megaclasts proceeded apace.

Figure 16: Conglomerate of Subdivision E, Egan
Formation, Section 9, ebbles and
cobbles of dolomite and jointed
quartzite set in dolomite matrix.
Underlain (on left) and overlain
(on right) by laminated doloumite.,
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Figure 17: Subdivision E, Egan Formation, near
section 9. Laminnted dolomite (left),
overlain by conglomerate with quart-
zite pebbles and boulders set in dolo-
mite matrix, then by conzlomerate with
dolomite clasts set in dolarenite
matrix. L

Figure 18: Close-up of Figure 17 showing dolonite
matrix around large quartzite boulder.
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In the north-west, subdivision E can, in most

. Plases, be further subdivided into three - the lowermost
beds, which have a maximum observed thickness of 76 feet
(in section 1) consist essentially of poorly sorted sand-
stones, ﬁany of which are calcareous. Pebbles occur
throughout the beds, but are usually more common low in
the succession. The sandy beds are more resistant to
erosion than the overlying strata which, in many places,
separate them from the upper part of subdivision E.

The less: resistant strata are totally obscured by
scree in sections 1 and 2, and do not appear to be represented
in section 4, where their place is taken by conglomerate.

In sections 3, 5 and 7 %he beds consist predominantly of
pink or yellow fladgy to blocky laminated dolomite; in
the latter the dolomite contains conspicuous proportions

of terriginous silt and sand. In section 6 the less
resistant beds are represented. by a dolomite 32 feet thick
containing boulders, cobbles and pebbles of quartzite and
other rock typeé. This distinctive rock-type occurs at
the top of the less resistant column in section 5 and at
its base in section 7; which strongly sugzgests that it was
deposited in section 6 for the most part contemporaneously
with the deposition of the laminated dolomite in sections 3y
5 and 7i

The uppermost beds of subdivision E in the north-
west consist of medium-grained, flaggy to massive, slightly
calcareous and sometimes pebbly sandstone; they have a
maximum thickness: of 52 feet (in section 2).

- In the north-east (section 16) sandy strata (El)
overlie subdivision C and are interpreted as being equiv-
alent to subdivision E. The beds consist predominantly
of fine to coarse-grained quartz sandstone; some of the
beds may have originally céntained a carbonate component
in the matrix, A 1 foot thick bed/ggnglomerate occurs
near the middle of the subdivision and may be a correlative
of similar strata noted in the middle of E in the north
west (e.g. in Section 6).

Subdivision F consists of pink and yellow, flaggy,
laminated limestone and is usually poorly exposed. . It is
confined to the northern sections (1-7) but may be
represented, in a time sense, by strata near the base of




subdivision G in section 9 and possibly by strata labelled
F, in section 16. It may have been deposited elsewhere
but it has not been preserved: Thée ¢maximum thickness of
the subdivision is 40 feet (section 3). The possible
equivalent of subdivision E in section 16 (Ei) ¢qnsists
essentially of the same lithology as E, but contains inter-
beds of purple calcareous shale.

Subdivision G is of very distinctive lithology.
It consists predominantly of grey; regularly laminated,
silty or sandy limestone with a maximum observed thickness
of 98 feet (in section 2), The contact between subdivisions
G and H is sharp and in some places (e.g. in section 7)
is marked by a limestone -breccia.

Subdivision H consists mainly of massive dark grey
limestone} In about the middle of the uﬁit light grey,
irregular dolomitic bands become conspicuéus and towards
the top oolitic beds are commoﬁiy present; Stromatolites
have been noted at the top of the subdivision in sections
5 and 7 and they are known to occur at or near the base of
the beds near Pavement Hill, Wwhen freshly broken the
dolonite commonly giveé rise to a foetid odour, presumably
because of the presence of sulphides. This unit is thus
a good marker horizon, and has been recognized throughout
the northern area, and also at the top of section 14, It
has also been observed two miles to the east of section 14,
and south of section 12. In the latter locality its
stratigraphic position cannot be determined.

The fact that subdivision H rests on subdivision
C in section 14, on D in section 10, and on E in section 8
shows that the unit is disconformable on at least some
of the older beds; it is not known whether this is due
to non-deposition of the missing units or to erosion prior
to the deposition of subdivision H.

Subdivision J overlies subdivision H with apparent
conformity and consists of pink,. cream and sccasionally,
grey, flaggy laminated silty dolomite witb, in places,
interbeds of pink and yellow dolomitig¢ siltstone; it is
represented in section 10 by purple fissile shale. The
beds have a maximum preserved thickness of 100 feet in
section 10, but erosion may have occurred prior to the
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deposition »f the Yurabi Formation and the thickness could
have been greater. The subdivision is exposed only in the
north-western part of the area (sections 1-10).  Although
the beds may have been deposited elsewhere they have not
been preserved.

Distinguishing Features: Except in the Kuniandi Range the
base of the Egan Formation is readily distinguished by an
unconformity. In the Kuniandi Range its base is parked by
tillite, and although this is usually very poorly exposed
its presence can usually be detected by the appearance of
ovoid boulders in the soil. The top of the unit is marked
by the appearance of medium-grained sandstone of the Yurabi
Formation, which, in most places, is disconformable on

the Egan Formation,

Palaeogegraphic Significance: The strata of the Egan
Formation were laid down under a series of contrasting
physical, chemical and climatic conditions; although many
of our interpretations may be found to be in error, the
diversity of rock types and their unusual lateral and
superpositional relationships require comment.

For the purposes of this discussion, it is
assumed that the superpositional sequence postulated in
the preceeding account of the lithology of the Formatbn is
valid. A summary of our interpretations with regard to the
environment of deposition of the varions components of the
Formation is given in Table 11. A summary of the distrib-
ution, stratigraphic relationships, composition and
possible climatic significance of the various components
is given in figure 19.

Subdivisions A, Al, B, Bl’ C, D and E all rest,
in places, directly on the basement rocks, and except
in the Kuniandi Range district, an unconformity is readily
apparent at the base of the Formation. However, in the
Kuniandi Range (section 10) subdivision C rests directly
on older rocks which have no lithological counterparts in
either of subdivisions B or C; the older rocks are part
of the Kuniandi Group, indicating that a substantial gap
does indeed occur in the sedimentary record.
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The arkose comprising subdivision A iggeneral ly
coarse and very coarsengrained and appeafs to have been
derived predominantiy from coarse—vralned and probably
porphyritic, granites - the graln size and the high feldspar
content of the subdiV151on suceest that the granitic terrain
may have been reasanably close at hand, The thickness of
A undergoes drastic reduction between sections 11 and 12
but maintains its qeneral order of thickness between sectbns
12 and 13, 3

Subdivision Al (sectlﬂns 14 and 15), which is
thought to be possibly contemporaneous with subdivisioh A
consists essentially of Qralns of quartz and feldspar sand
and finely crystalline ca101te, the relatlve proportlons o1
these constituents vary laterally and veftlcally. Thus;
while coarse- Eralned arkose was being deposited further to ‘
the south, medlum—vralned quartz—feldspar sands may have beet
deposited, along with carbonate mlnerals, in the nnrth.

Subdivisions B and Bl are regarded as llkely to
have been deposited more of less contemporaneously.; The
laminatéd cherty smitstenes which comprise subdiv131on Bi
as with the rocks of subdivision A; are found in section llj
but are noblpresent further to the southy their ibickest
development, as in the case of subdivision A, igin section
12. No sedimentary structures apart from bedding have beer
iecognised in subdivision B} but it is thought that the
regulat bedding lamellae may indicate that the rocks were
deposited in a reasonable depth of water; certainly
subsidence in the area around section 12 was more pronounced
than elsewhere.

Subdivision Bl’ which consists predominantly of
pink grey and yellow dolomite appears to be essentially a
chemical deposit; vague stromatolite(?) forms bhave been
noted near the base of the subdivision in section 15, The
rocks of the subdivision have striking similarity to some of
the strata in subdivision D (particularly the beds in
sections 9 and 10) and since D overlies the tillite, and
By underlies it, their characteristic may be the result of
deposition in similar environments,

Subdivision C consists of tillite and is cleariy
the product of a major period of glaciation. Although -
north-south striations carved on the bedrock are present in
at least two localities in the north, the apparently
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conformable relationships between B, B1 and C in the south
and east suggest that these areas may have been sub-aqueous
throughout the glacial epoch. Sandy lenses present in
sections 15 and 16 probably record a brief ice retreat.

The final ice retreat probably led to the deposition of the
tillite now preserved in the north.

Subdivision D consists mainly of pink, grey and
yellow dolomite and is confined to the west (sections 8,
9 and 10) while in the east its probable equivalent (Dl)
consists of purple dolomitic siltstone, pink and yellow
dolomite and rare sandy beds. The strata may have been
deposited in a similar environment to subdivision Bl' The
comparative abundance of terriginous detritus in the east
suggests that it may have been derived from that direotion.

Subdivision E is restricted in itspresent
distribution and is found only in the northern parts of
the area. Its absence in the south may be due entirely
to erosion, but the marked thinning of the subdivision
between sections 7 and 9 shows that - at least in the
west - it was lenticular, The presence of slightly
polished pebbles, cobbles, and boulders and the poor
sorting in the lower part of the subdivision suggests that
much of the clastic material may have been derived from
a landscape recently relieved of itsAce burden. The
middle part of the subdivision consists essentially of
dolomite, but in places the dolomite is host to megaclasts
of quartzite, dolomite and other rock types, some of which
appear to have been impacted, suggesting that they may
have been deposited from icebergs. In section 6 megaclasts
are particularly abundant, suggesting, perbaps, that the
locality may have been near the site of a terminal moraine,
Thus if ice retreat resulted in the deposition of the
lower part of the subdivision, ice transgression may bave
once again protected the source of the terriginous clastics

and permitted only the accumulation of dolomite (and ice-
| borne erratics). Subsequent retreat may have once again
bargd the landscape to fluvial erosion, giving rise to the
deposition of the upper part of subdiuision E.

Subdivision F is reasonably consistant in
11thology both laterally and-vertically and in contrast to
subdivision E it is almost free of terriginous clastic
material. It may be a lagoonal deposit.
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Subdivision G marks the beginning of a new
regime - terriginous silt and sand re-appear and the dolomite
becomes dark grey, due probably to the presence of finely
dispersed iron sulphide. The volume of carbonate minerals
deposited exceeded the volume of terriginous detritus
supplied. The latter was deposited at regular intervals
and is responsible for the fine lamination which character-
ises the rocks of the subdivision.

Subdivision H appears to have been deposited
under rather similar conditions, but perhaps in shallower
waters beyond the reach of the terriginous supply. The
presence of sulphide minerals indicates that the unit was
deposited mainly in poorly circulating waters. The
appearance of oolites in the upper part of the unit records
a period of more active circulation, The presence of
stromatolites near the top of the unit, and, in places, near
its base suggests that organisms may bave assisted in the
production of sulphur, and with theoolites sugzests perhaps
that, during this interval, the water was reasonably warm.

Subdivision J contrasts strongly in colour and
its bedding characteristics to subdivision H. The unit
may have been deposited in a lagoonal environment, but
nevertheless in more freely circulating waters.



TALBLE 11 :

SUMMAEY OF LITHOLOGY, SEDIMENTAIY STRUCTURES 1D rO3SI1ELE

EAVIAONMENT OF DEPGSITION OF SUBDIVISTOS COF EGAN FORMLTION

SUB- PRINCIPAL DCMIVANT BEDDING HII SEDIMENT.ARY SUGGESTED ELVILONMENT OF DEPOSITION
DIVISICN ROCK TYPESK COLOURS PARTINGS STRATIFICLTION STRUCTURES 4MD
CTHER FELTURES Wial#i, CIRCULATION CLIMATE

J Dolomite, silty Pink, yellow, grey. Flaggy. Laminated to Merine, Lagoonal Moderate. arm(?).
dolomite. thin-bedded., (?).

H Limestone., Black, grey, Magsive to Thick-bedded Pyrite, colites Maorine, neritic, Poor for Warm.

blocky. gtromateclites, Jintertidal. mest part.
cross beds.

G Sandy limestone, Dark grey, grey. Flaggy. Laminated. Micro cross beds. Marine, neritic, Foor to Warm(?).
silty limestone. noderate.

F Limestone. rink, yellow. Flaggy. Laminated. Micro aoess beds. Marine, lagoonal(?). Moderate. Temperate.
Calcareocus Buff, grey. Flaggy . Laminated. Marine, neritic. Moderate., Ceocl.,
sandstone.

Dolomite, silty, pPink, yellow, Flaggy to Laxinrbod Impacted Marine. ? Glacial

E sandy, cobbly blocky. erratics.
dolomite,

Pebbly calcar-— Buff, brown. Flaggy to Thin-bedded., Current ripple Marine, Strong. Cool.
eous sandstone. blocky. rarks, cross litteoral.
e : beds .
D1 Dolomite. Pink, light Blocky., Thin-bedded. Stromatclites(?)
grey, yellow. Marine. Week. Cool.

D Dolomitic gilt~- Purple, pink, Fissile to Laminated to
stone, dolomite. yellow. hlocky. thin-bedded.

C Tillite rurple, grey- Massive. Asbundant Marine. ? Glacial.

green. erratics.

B Oherty silt- Yellow. Messive to Lamineted. Marine,
stone. flaggy. neritic,

Week. Cool,

B1 Dolomite, Pink, light Flaggy to Laminated to Stromatclites(?) Marine.

grey, yellow. blocky. thick-bedded.

L krkose. White, pale Massive. Thick-bedded, Marine, Strong. Temperate(?)

green. litteral, weritic.

£ Calcareous sand- Buff, grey. Flaggys Laminated. Lare crocgs—beds. Marine, lagccenal, Weak.
stone, sandy neritic,
limestone.

I The nomenclature applied to bthe sarbonate~bearing rocks is based on a very limited number of optinal and chemical determinations, and should be

regarded only as tentative.
piaty The nomenclature applied to the parting and stratificaticn intervals is given in Table , hppendix I,



118,

FIGURE 19
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YURABI FORMATION

Distribution: The Yurabi Formation is known only on
the Mount Ramsay Sheet area. It crops out over widely
separated areas in the central, southéern and north-
ecastern parts of the Sheet area, and in the O0'D2nnell
Syncline. :

Reference Arca: Readily accessible exposures 2f the
Formation occur near the Great Northern Highway where it
crosses the Egan Range; the area immediately to the
north of the Highway is designated as the reference area:

Derivation of Name: TFrom the Yurabi pastoral district.

Stratigraphic Relationships: The Yurabi Formation overlies
the Egan Formation with at least local disconformity.

Figure 20 shows that a variety of rock types probably
representative of different time-intervals, directly underlie
the Yurabi Formation, and it is on this evidence that the
disconformity is postulated. The Yurabi Formation is
conformably overlain by the Mcilly Shale, but in places the
boundary is time-transgressive and the lowermost beds of the
McAlly Shale grade laterally into the uppermost beds of the
Yurabi Formation. '

Lithology and Thickness: Several sections of Yurabi
Formation have been measured at widely scattered localities;
the sections are shown diagrammatically on figure 21, and
details of the thicknesses and lithologies noted are

given in Appendix I. The section localities are shown on
the accompanying map by a numeral prefixed by the letter Y.

In most areas the Formation can bhe subdivided into
three, although in the northernmost areas the uppermost
subdivision becomes indistinguishable from the McAlly
Shale and has been accordingly mapped as part of that unit.

Subdivision A, the lowermost subdivision, consists
predominantly of arenite, but siltstone and shale become
of %feater importance to the north-east. Although
subdivision A invariably creops out as a resistant strike
ridge it is not always possible to assess the relative
abundance of the finer grained rocks; in the reference
area (section Y6) exposures in road cuttings show a
'preponderance of siltstone and shale, while the natural
e¥posures nearby suggest a preponderance of arenites.
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; The subdivision contains a great variety of
arenite- types and - particularly-in the south and west -
considerable lateral lithological variation is apparent.
The lower beds are usually white in outcrop, medium-grained
and contain ripple marks, cross-beds in the lower part,
and an abundance of clay pelletfg; the upper arenites are
purple-brown, yellow, brown, Or fawn in outcrop, and
although ripple marks are common (notably near the top),
clay pellets are rare.

In general the arenites are composed of well
rounded grains of quartz, and minor amounts of detrital
chert and occasionally feldspar, set in a silica cement.
The yellow-weathering sandstones common near the top of
subdivision A are porous and have a clayey matrix; they
may have originally contained carbonate minerals.

The subdivision is thickest (250 feet) in section
Y3; it is of note that the thickest development of A
occurs in the area where the most complete section of the
preceding Kuniandi Group is preserved.

Subdivision B conformably overlies subdivision A
and is overlain in places by subdivision C, and in other
places by the.McAlly Shale. The subdivision usually crops
out poorly and lies at the foot of a dip-slope formed by
the arenites of subdivision A, but in sections Y3, Y4 and
Y5 the rocks are resistant and in part form a strike ridge.

Carbonate-bearing rocks are present in all
sections except the southernmost sections (Y3, Y4 and Y5
where arenties predominate. The grenites in the southern
areas are mainly feldspathic sandstone, buk sub-greywacke
and quartz-sandstone are represented. The rocks are
invariably purple in outcrop and either purple or pink
when broken. They are usually blocky or flaggy and either
fine or medium-grained, Current ripple marks and cross-beds
are fairly common. Thin beds of fine-grained sandstone and
giltstone occur at the base of the subdivision in sections
Y4 and Y5.

Although sandy beds are present in subdivision o;
in the north, none strongly resemble the arenites in the
three southernmost sections. Despite this we are confident
that the southern arenites occupy the stratigraphic interval
shown on figure 21.



" In sections Y6 and YT-suﬁdivision B consists of
tws parts - a lower, poorly exposed succession, and an
upper siltstone-shale-dolomite sequence. The lower beds,
although rarely exposed, are thought to consist almost
entirely of purple siltstone or shale. The upper beds
consist predouinantly of purple fissile to thinly flaggy,
laminated, dolomitic (or yellow, ex-dolomitic), siltstone
or shale, but contain conspicuous, more resistant beds
of yellow and pink silty dolomite and sandy dolomite.

The dolomite beds are between two inches and two feet
thick.

In section Y8 similar dolomites are interbedded
with sandy strata. In sections Y1 and Y2, and in fact
throughout the 0'Donnell Syncline, dolomite is more abundant
in subdivision B than elsewhere. The dolomite is generally
flaggy, laminated and elther pink or yellow in colour.

Sandy laminae and 1nterbeds are common, and large clusters
of tabular ?gypsum crystals, of probable primary origin,
are occasionally present on bedding surfaces.

The subdivision is, like subdivision A, thickest
(195 feet) in section Y3, where arenites predominate. The
thickest development of the non-arenite facies (115 feet)
is in section Y7.

Subdivision C conformably overlies B and although
it can be recognized over extensive areas (e.g. in and betwemn
sections Y3 to Y7), it cannot be distinguished from the
McAlly Shale in the northernmost areas (e.g. in sections
"Y1l, Y2 and Y8).

Where the subdivision overlies the finer-grained
facies of subdivision B it forms a gentle rise; where it
overlies the arenite facies it forms a gentle slope at the
foot of the dip-slope.

The subdivision consists of closely interbedded
siltstone, shale, and very fine-grained sandstone. In
good exposures the rocks are mostly grey, fissile, or
thinly flaggy and laminated. In poor exposures plates of
sandstone obscure all trace of the finer-grained rocks.
The top of the subdivision, (and wence, in most places the
top of the ¥Yurabi Formation) is marked by a resistant 5-30
foot thick bed »f fine-grained, manganese-stained, pyritic
sandstone.
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As ig the case with both lower subdivisions,
subdivision C is thickest (270 feet) in section Y3.

Distinguishing Features: The base of the unit is warked by
the appearance of medium-grained quartz sandstone containing
abundant clay pellets. The top is marked, in most areas,
by a thin (5-30 foot) bed of fine-grained pyritic sandstone,
but where this bed cannot be recognized, the top is taken
arbitrafily at the first appearance of dominantly shaley or
silty strata.

Palaeoceographic Significance: The Yurabi Formation records
a marine transgression. Before its deposition, much, if
not all, of the Mount Ramsay Sheet area may have been
subject to erosion. The abundance of oscillation ripple-.
marks, are evidence of deposition in shallow waters. The
arenites of subdivision B were probably alsoc laid down in
shallow water, while the lutites and carbonates were laid
down in deeper water to the north. Subdivision C differs
from subdivision A in that it contains far less sand-sized
material and from subdivision B in that it contains no
carbonate rocks and it is interpreted as being the product
of further marine transgression (i.e. continued epeirogenic
subsidence unmatched by the rate of accumulation of the
sediments).,
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FIGURE 21

o

‘l;vh/fe,bm{m
- €l
m
e *

/
/

e
MCALLY SHALE
C?
S /
Sl =moan 4/7
'I"Ir Yallow -
AR | \\ /
T 7| Yellow ~ <
L £, = ~ = S~ \\
— B 22 ] Pink gellow 2~
IR —~ ~ ———
| 8rown, fawn \4‘3 —=—=| Pink,4elfow,grey
I 2 A .
AN
While A 60 Gpey,bi‘awﬂ . A
£ Co
White ml \\ 195 1. . ..
mf o —— N
AN
\ \
\ AN
\\ 00|
126% LOCATION DIAGRAM 27°30'E \
mY"s :
| . \
| Voo el \ 150
/ '\‘;7 \
1 \
; . ve \
! / i
i / ! \
¥3 N ‘
Y4 .
192 ‘

Y4

FORMATION
Key To /rthological symbols is given on #ig2Appl . Asterisk (%) denofes

Y8

MCALLY SHALE

v s
ya

Cream, brown

Y5 Y6 Y7
MCALLY SHALE
—— /0 -~
Grey 0 ey —— ~ - —~ — — e— —
——— = ~ Fawn =
~N = =T ~ 30 H=,§ £—>
et 100 [os] 979 ¢ — .. > /
= o — > 5
~Purpl, — == 1 “~ s
\UPP ¢ . Pink,purple ——— 0 L 30
- 30 f—m\ — = = y
Yeitow =~ /0 === 5 — — — - e B &5
20 |-l Yedaw bl f-m —— == - ,
- 0 [===| brey - — /
Grey geliow 30 yf{{‘;"‘ U — - T Yellow,purple
R 40 E=EZ| FPurplespink oz f-fm s/
S0 Purple-brown eroT 7z /
60 [ -\ & .m A 2 B /
S s 2
Yellow, pink N\ S /
. Yellow — — ___ / s
80 T white, brown BN brey £ = y
) fm 85 == erel A g0 [y gﬁgg
Anrs 2 A
FIGURE 2] : STRATIGRAPHIC SECTIONS — YURABI/

Stratigraphic position of sample faken for thin Sectioning or analysis.

Correlations are shown by 3solid line where evidence rs good, broKen

where uncertain. Section localities are shown on Plate [ by numerals

prefixed by the lefter Y.

R




125.

McALLY SHALE

Distribution: The McAlly Shale ecrops out extensively in
the Mount Ramsay Sheet area. , The main exposures are in

the central and southern-central parts, but exposures also
occur in the Ramsay Range, to the south-west of Moola Bulla,
and in the O'Donnel Syncline.

Reference Area: No single completely exposed section is
available for study. Thbk: most complete exposure is along a
north-flowing stream, north of a point 4 miles south-east of
Dickie Plains bore, in the south~-central part of the Sheet
area. This area is designated the reference area, even
though small scale faults and flexures, and lateritisation
detract from its usefulness.

Derivation of Name: The name is derived from the McAlly
Hills, a'north—trending range north-east of Margaret River
Homestead. Maddox (1941; unpubl.) termed the beds

"Mount Frank Shale", but the term has since been published
elsewhere, and is invalid.

Stratigraphic Relationships: The McAlly Shale is part of the
Louisa Downs Group. It conformably overlies the Yurabi
Formation; in places the lowermost beds pass laterally

into the Yurabi Formation. The unit is confofmably overlain
by the Tean Formation.

Lithology aﬁd Thickness: The McAlly Shale consists of fissile;
finely laminated shale with thin interbeds of finely lam-
inated siltstone and silty sandstone concentrated near the
base. The shale, which comprises at least 95% of the

unit, varies in colour from black to grey to green; black

. and grey shales predominate in most areas, but in some

"places, particularly to. the north-west of Louisa Downs, there
is a greater proportion of green shale. Where the shale

has been lateritised, for example in the mesas to the south

and south-east of Louisa Downs Homestead, the colour ranges
from white to brick red.

The interbeds of siltstone and silty sandstone
near the base of the unit are invariably subordinate to the
shale. They are typically one or two inches thick, and
are separated by much thicker shale beds. The siltstone is
dark grey, laminated, and usually micaceous. The sandstone
interbeds are grey, and fine or very fine—grained.
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‘Bottom structures, apart from rare flow casts and
groove gasts, are lacking in the McAlly Shale. Near the
base, chHannel-infillings stand out as raised graticules on
some bedding surfaces; shallow circular impressions up to
1 inch across which show no evidence of organic origin,
are found in places. Limonite pseudomorphs after pyrite
are common in some localities.

Because of poor exposure, and the prevalence of
small-scale structural complexities, it is not possible to
measure the thickness of the McAlly Shale. Perhaps the
closest estimate (5,000 feet) has been obtained in an area
17 miles south of Mount Tean.

Distinguishing Features: The lower boundary of the unit is
transitional - in the south the top of a thin (about 10')

, bed of fine-grained pyritic sandstone forms a convenient
boundary, but elsewhere the base is drawn arbitrarily where
shale becomes the dominant lithology. . The ﬁop of the unit
is fixed at a point where pebble conglomerate or medium-.
grained sandstone becomes the dominant lithology.

Palaeogeographic Significance: The McAlly Shale is
laterally and vertically uniform in litholecgy over wide
areas; this, together with its complete absence of shallow
water structures, and the presence of pyrite, and its dark
colour, suggest that it was deposited in a current free,

bathyal, reducing environment. The lithological change
between the Yurabi Formation and the McAlly Shale probably ‘
resnlted from a deepening of the seas which may have been
aided by the melting of polar ice, but there is no doubt :
that it resulted mainly from the epeirogenic subsidence of
extensive parts, if not all, of the Mount Ramsay Sheet area.

' TEAN FORMATION

Distribution: The Tean Formation is exposed in the ocentral
and south-central parts of the Mount Ramsay Sheet area.

The most conspicuous exposures of the unit form the marginal
scarp of the Lubbock Range.

Reference Area: The most accessible exposures of the unit
are immediately to the south of the Great Northern Highway
to the south of Mount Tean. This area is designated as
the reference area.
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Derivation of N'amAgl_:_ The name i= dorived from Mount Tean,
which is situated about 6 miles to the east of Louisa
Downs Honmestead.

Stratigraphic Relationships: The Tean Formation lies
conformably between the McAlly Shale and the Lubbock Formation.

Lithology and Thickness: At its reference area the Tean
Formation is about 400 feet thick, and this general order
of thickness is maintained throughout the area.

The Formation contains four main rock types; the
relative abundance of the rock types varies from place to
place but it i$ not possible, with our present data, to
fully assess the significance of these lateral variations.

Over half the total thickness of the Formation is
nade up of brown-red fine and medium-grained leached
feldspathic sandstone and sub-greywacke; in most areas these
beds are poorly exposed, but in the north, where other,
more resistant beds are absent, they are well exposed. The
rocks are usually porous and nmay, before leaching, have
contained carbonate minerals.. Although not abundant,
cross beds, ripple marks, load casts, and clay pellet
impressions occur in the strata.. In general the abundance
of feldspar and derivative minerals, and the relative
abundance »f the matrix decrease from south to north.

Pebble conglomerate is conspicuous in the reference
area and areas to the south, but it is progressively less
important to the north. In the south the conglomerate
ocecurs in several separate beds; in most localities three
main beds are present in the sequence, but in some places ;
there are only two. In addition small lenses of conglomerate
are locally important - these are usually near the base of
the unit. In most localities conzlomerate makes up about
20 percent of the total thickness of the unit, The megaclasts
consist of granules and pebbles with diameters ranging from
about 4" to 1"; pebbles up to 3" in diameter occur in '
places but are rare; the great majority fall within the
range %" to %", The megaclasts are well rounded and consist
predominantly of white milky quartzite or quartz, banded
quartzite and black jaspery quartzite. The ubiquitous
association of the white and black pebbles provides a ready
means of identifying the Tean Formation, as it is only in
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this unit that the association oecurs. The matrix, which
makes up from 10 to'40';ercént'of the rock, consists of
fine-grained quartz sandstorie; in some places silica -
possibly of secondary derivation - cements the sand grains;
in others chalcedony, possibly of primary origin, acts as a
binding agent. The conglomerate is characteristically
massive, and is generally}gggistant to erosion than the
associated strata.

The third main rock type represented in the Tean
Formation is blocky thick-bedded, white, fine to medium-
grained, quartz sandstodne, Althonugh locally conspicuous,
it is not present in all exposures of the Formation; it
may grade laterally into conglomerate but this has not been

proven. In places quartz sandstone makes up from 10 to 20
percent of the unit.

The fourth, and least well exposed rock type
is dark grey or grey-green, fissile, laminated, shale which
is commonly interbedded with laminated siltstone, In good
exposures of the Formatién the shale is invariably present
but in most areas it cannot be seen because of s0il cover.
The shale occursin the lower part of the Formation and makes
up from 10 to 20 percent of the total thickness of the unit.
Good exposures of the shale (and interbedded siltstone) crop
out along a tributary of the Glidden River 12 miles north
10° west of Margaret River Homestead; here scour channels
in the shale are filled by fine-grained, grey, sub-greywacke.
The sub-greywacke is commonly slumped, and detached slunp
"rolls" occur imbedded in a shale matrix.

A thin bed of grey-green flaggy dolomite occurs
near the top of the unit to the south of Trigonometrical
Station C.32.

Distinenishing Features: The base of the Tean Formation is
placed at the first appearance of sandstone or conglomerate.
Although in many, if not all localities, this means including
bléck shale - identical to the shales comprising the McAlly
Shale - in the Tean Formation the appearance of coarser-
grained rocks signals the beginning of the transition which
ultimately led to the deposition of the Lubbock Formation.
The top of the unit is marked by a change from resistant,
fine and medium-grained arenites or rudites, to poorly
resistant interbedded arenites and lutites.
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Palaeogeographic Significance: The Tean Formation is litho=
logically transitional between the underlying Louisa Shale
and the overlying Lubbock Formation. The transition is of
the regressive type - the deposition of shales in deep
poorly circulating marine waters eventually gave way to the
deposition of arenites and rudites in shallower waters.

The ingress of coarser-grained rocks may indicate (1)
rejuvenation of tectonism in the source area, (2) the
activation of 2 new and perhaps closer source, or (3) the
development of turbidity currents. Although shallow water
sedimentary structures are rare in the Tean Formation, parts
of the unit were almost certainly deposited above wave

base; equally parts of the unit were deposited below wave
base in neritic or bathyal environments. The northward
reduction in the importance of pebble conglomerate suggests,
perhaps, that they, and possibly the other rocks »f the
Formation, had a southerly prowenance,

LUBBOCK FORMATION

Distribution: Exposures of the Lubbock Formation are wide=-
spread in the central and southern parts of the Sheect areas
the main exposures are in the Lubboek Range.

Reference Area: No complete sections of the Lubbock Formation
are known; the thickest section is probably west of

Christmas Creek, but here exposures are generally poor;
perhaps the beat exposures osccur in the western part of the
Lubbock Range (fig.22) - and this area is designated as the
reference area,

Figure 22: Western part of Lubbock Range - reference area
of Lubbock Formation., View looking south towards
Louisa Downs Homestead - Lubboek Formation (on
left)- is—underltain by more resistant beds of Tean

" Formation, which are in turn und 3
-EcAlly Shale %gark, low areas toeglgﬁg)?y »p



Derivation of Name: From the Lubbock Range.

. haaia
l VRoloe

of the Lubboock

the )1y overlaying
y that th reatest preserved

thickness lies eitl gsouth-western-

Creek). In tl

preserved

the north-e

o T | - A 310 4 - b
3_;__‘.-‘1:1,’ lue to "

Conglomerate.

and permits Teal

of siltstone. The sub-

1t bars; sil

less




Y%L

The high porosity evident in most of the sub-
greywacke may be due to leaching out of more soluble compon-
ents. Thus in a tributary which joins Christmas Creek
16 miles south of Louisa Downs Homestead the sub-greywackes
contain appreciable amounts of calcite, but it may have been
much more widespread and only fortuitously preserved at this
locality. In general the sub-greywacke beds are flaggy or
blocky and thin bedded. They consist of fine or medium-graied
poorly sorted, usually angular to sub-angular grains of
quartz and rare grains of detrital microcline, tourmaline,
pyroxene, and fine-grained igneous rock, set in a matrix
containing varying proportions of decomposed feldspar,
saussurite, sericite, chlorite, unidentified clay minerals,
and rare muscovite. Some of the quartz grains contain
minute inclusions of tourmaline, apatite and zirconj; many
are coated with finely disseminated iron oxide which gives
the rocks their characteristic grey-brown or red-hrown
colour in outcrop.

Quartz makes up from 55 to 75 percent of the rock.
The remainder includes varying proportions of feldspar and
feldspar decomposition products, and allogenic and
anthigenic matrix materials. Althongh some of the beds may
possibly be feldspathic sandstone and some greywacke
(figure 1, Appendix I) it is thought that the great majority
are (or were prior to weathering) of sub-greywacke composition,

Graded bedding is commonly visible in thin sections
of the sub-greywaqke. Clay or silt pellets are common in
the rocks.

The siltstone; which makes up alternating sets
with the sub-greywacke is probably of essentially similar
composition; it is rarely well exposed and its presence is
usually expressed by grey-black soil. In outcrop it is
normally thinly'flaggy or fissile and weakly laminated -
and grey or grey-brown but in some cases it is green or
purple; shale is commonly interbedded with the siltstone
and thin interbeds of fine and very fine sub-greywacke
are also conmon,

A few miles to the east of Mount Tean, in the
Ramsay Range, and in the Forman Creek district, thin beds
of purple, pink, and yellow, flaggy, laminated dolomite are
present in the Lubbock Formation. In each locality they
occur in the lowermost 1,000 feet of the succession.
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Large scale and small scale cross beds and ripple
marks, as well as graded beds, have been noted in the lower-
most parts of the unit near Christmas Creek, and cross beds
and ripple marks are abundant near the top of the preserved
section to the south-ecast of Trigonometrieal Station §.18.

the middle part of the unit is notably lacking in

macroscopic cross beds and ripple marks, but contains frequent
macro and micro graded beds.

Distinguishing Features:

top is eroded.

Palaecogeographic Significance:

The base of the unit is marked
by the appearance of alternating lutites and arenites.

The

The sub-greywacke beds of the

Lubbock Formation have many of the features couuonly

associated with turbidity current deposits.

A comparison of

the phenomena regarded by Ten Haaf (1959) as being of

significance in the identification of turbidities, with the
phenomena observed in the sub-greywacke heds of the Lubbock
Formation is given below: -

Turbidite Characteristics

9.
10.

11.
12.

(after Ten Haaf, 195%)

Vertical grading, combined
with poor sorting.
Continuous, parallel
stratification.
Inter-stratification with
non-turbidites.

Finer fraction comparable
in composition with inter-
stratified non-turbidites.
Tops vague.

Flute casts, groove casts.
Interstratified non-
turbidite inclusions.
Preferred nrientation of
(7).

Mineral grain alignment.
Unidirectional cross and
ripple laminations.

Slump structures.

Absence of shallow water
phenomena.

Sub-greywacke Beds of

the Lubbock Formation

Common

Ubiquitous

Applies throughout
Yes(?)

Cowmon

Non observed

Common

Nat noted
Comuop

Directions not noted
Non obeerved

Yes.,
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The gross features nf the sub-greywacke beds
(items 1, 2 and 3) conform well to Ten Haaf's criteria, but
until much more detailed examination of the succession bhas
been undertaken, their mode of deposition must remain
conjectural.

Whether or not turbidity currents have been involved
in the deposition of the sub-greywacke beds it seems, in
view of their association with apparently deep water marine
sediments, that they were, most likely, deposited in a
neritic or bathyal environment.
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SUMMhY OF STRATIGRALcHY — LOUISA DOWHS GIOUY

ROCK UNIT SYMBCL LITHOLGGY MAXTMUM FHYSTOGLAPHIC DISTRIBUTIOH STRLTIGRACHIC REMARKS
(In order of abundance) THICKNESS EXPRESSION OF EXrCSURES RELLTTONSHIFS
IN FEET
LUBBOCK Bil Grey green or purple. Thinly flaggy 6000 Moderately resistant Conformably overlies May ccntain turbidites.
FORMATION or fissile, siltstone and shale and pocrly resistant Tean Formation; un- rcssibly equivalent to
al®ernating with grey-brown, flaggy Forms clesely conformably overlain Flat Rock Formaticn of
or blocky, fine and medium~grained benched hills and by Lally Oonglom- Smith (1962).
sub-greywacke (calcareous in places); rises; usually trece- erate.
mincr dolomite. less, Lubbock Range;
central south;
Ramsay Range.
TEAN EBit Grey, fine and medium-grained feld-~ 400 Kesistant and poorly Confornably overlies rossibly egquivalent %o
FORMATION spathic sandstone and sub-greywacke, resigstant; forms Mcklly Shale. Nyuless Sandstone cf
pebble conglomerate, white fine to strike ridges and Smith (1962).
medium~grained quartz sandstone, valleys.
grey-green laminated shale and silt-
stone; minor grey-green flaggy
dolomite.
McALLY Bim Black, grey and green, fissile 5000 roorly resistant; Centrzl part of Conformably cverlies rrovides high qualilty
SHALE laminated shale; mincr dark grey forms treeless Sheet area; Yurabi Fermation. groundweter in numerous
laminated micaceous siltstone, grey plains and gentle south-central; beres., Possibly equi-
fine or very fine-grained sandstone. slopes. Mcola Bulis valent to Timperley
digtrict; Shale of Smith (1962).
C'Donnel
Syncline,
YURABI EBiy Flaggy to blocky, fine tc medium- 100~ Resistant and Disconformably over— rossibly equivalent to
FORMATION grained guartz sandstone and feld- 700 poorly resistants; lies Egan Formaticn, Mount Fcrster Sandstone,
spathic sandstone; grey laminated forms strike at least locally. Elvire Siltstcne and
siltstone, grey to black fissile ridges and valleys. Boonal Dolomite cof
laminated shale, purple siltstone, Smith (1952).
dolomitic siltstone, silty dolo- Kuniandi Range;
mite, sandy dolomite. central-gouth;
Lgan Range;
Mcilly Ranges
EGAN Bie Tillite, arkose, calcarcous sand- 100- recerly resistant and Mccle Bulla dis~  Unconformably over-— Includes prcducts cf =
FORMATION stone, silty and sandy limestcne, 650 resigstants; ‘topo- trict; O'Donnel lies Kuniandi Group mejor glacial epoch. No

silty and sandy dolomite; lime-
stone dolomite, dolomitic siltstone
and shale, siltstone, shale.

graphy very variable
from place to place.

Syncline,

and older rocks.
Disconformities of
at least local ex-
tent present within
the unit,

equivalents kncwn else-
where in the Kimberley
region,
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PALAEOZOIC

- A summary‘af'the straticgrapbhy of the Palaeozoic
rocks is Tiven .in Table 13.

CAMBRIAN
LALLY CONGLOMERATE (New Namne)

Distribution: Exposures of the Lally Conglomerate are con=-
fined to the Mount Ramsay Sheet area; they occur in four
main areas - the Lubbock Range, the Ramsay Range, east and

west .of trigonometrical station J18, and about 7 miles east
of Lilly Lagoon,

Reference Area: The Lally Conglomerate's reference area is
near Mount Ramsay, in tbe central part of the Lubbock Range.

Derivation of Name: The name is derived from Lally Creek,

a newly named watercourse which rises near Mount Ramsay .and
flows into the Margaret River near Margaret River Homestead.

Stratigraphic Relationships: The Lally Conglomerate rests
unconformably on the Lubbock Formatioson and is conformably
overlain by the Antrim Plateau Volcanics. The basal uncon-
fornity cannot be demnonstrated at any single locality, but
can be inferred from regional relationships. To the north
and east, the unit rests on successively older strata of the
Lubbock Formation, and ultimately in its nortb-easternmdst_
exposures it rests directly on the Yurabi Formation.

Lithology and Thickness: 1In the reference area the unit is
135 feet thick/éﬂﬁgégﬁ%ains, in ascending order:-
80' Brown, purple and red-brown weathering, pink,
massive friable medium to coarse-grained sub-
greywacke. Consisting of well-rounded to subrounded
grains of quartz in a matrix of quartz silt and
kaolin which constitutes up to 30% of the rock.
Cross beds are ubiguitous. The sequence is
capped by an eight inch thick bed of fine-grained,
purple, quartz sandstone containing quartz and
quartzite cobbles; the basal six inches contains
well rounded cobbles of quartz and quartzite.
55t Massive cobble conglomerate consisting of ovoid,
well rounded pebbles, cobbles and boulders of pink
and purple quértzite, quartz and gneiss (rare) set
in a matrix of light-brown, medium-grained quartz
sandstone composed of moderately well-rounded to sub-
angular grains of quartz, chert and rare jasper and
ferruginous rock. The mega-clasts range in size
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from pebbles less than one inch across, to boulders
two feet across. ° Rare lenses of quartz sandstone,
similar in composition to the natrix, occur in the

sequence; they are up to 2 feet thick and 20 feet

long.

To the north of the reference area, in the northern

part of the Lubbock Range, the unit becomes thinner and
in places is represented by about 50 feet of conglomerate and

quartz greywacke. The unit ismuch thicker to the south,
where 420 feet of section was measured 1.5 miles east of
trigonometrical Station J.18. In this area the unit contains
the following strata:-

25!

20!

40"

140!

65"

OVERLAIN BY ANTRIM PLATEAU VOLCANICS
Pink, red-brown weathering, poorly sorted blaocky to
massive, thick and medium bedded, medium to coarse-
grained sub-greywacke, consisting of sub-rounded
grains of quartz and kaolinised feldspar set in a
clay matrix. Grades upwards into coarse~grained sub-
greywacke, with well rounded granules of quartzite,
epidote and siltstone or schist.

Massive cobble conglomerate consisting of well rounded
boulders, cobbles and pebbles of quartzite and quartz
sandstone, set in a watrix of pink, poorly-sorted,
medium to coarse-grained feldspathic sandstone with a
clayey matrix. Boulders constitute 5% of the rock,
cobbles 40% and pebbles 20%.

Pink, red-brown weathering, well sorted, blocky and
flagzgy, rarely cross-bedded, fine to mediun-grained

pebbly and cobbly micaceous sub-greywacke.

Pink, moderately well sorted, massive, jointed, thick
bedded, medium-grained pebbly and cobbly micaceosus
sub-greywacke. Surface weathers red-brown, rare
cross-beds present.

Pink, red-brown weathering, nassive to blocky,
mediun-bedded, fine to medium-grained, slightly
micaceous, friable, feldspathic sandstone with a clayey
matrix. Scattered cobbles and pebbles of quartzite
and quartz sandstone occur near the base and current
ripple marks are present.
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20" 'Masgive,gpbble conglomerate consisting of well
rounded boulders, cobbles and pebbles of quartzite

and quartz sandstone, set in a matrix of medium-
grained, white to grey, friable quartz sandstone.
In a 6 foot thick bed in the middle of the unit,
pebbles, sporadic cobbles and boulders are set in a
resistant, purple, nmassive, medium-grained ferruginous
silicified quartz sandstone.

110' Massive cobble conglomerate consisting of well rounded

boulders, cobbles, and pebbles of white, purple,
pink and grey quartzite (60% of total) and quartz
sandstone (30%) and other rock types, including
schist (10%). Some boulders appear to be polished
in a matrix of medium-grained white, friable,
quartz sandstone. Boulders constitute 5% of the
rock, cobbles 40%, pebdles 25%, and matrix 30%,

and may be reworked from tillites.

420"
UNDERLAIN BY LUBBQCK FORMATION

In the Ramsay Range (20 nmiles east of the
reference area) the unit is less than 100 feet thick and is
represented by a dominantly arenaceous succession. Much
of the unit is massive or blocky, purple-brown to pink,
medium to coarse-grained quartz sandstone which consists
of rounded to sub-rounded guartz grains in a minor kaolinitic
and ferruginous natrix. Cross beds are ubigquitous and
shale pellet casts are comnmon. Rare thin lenses of quartz
cobble conglomerate occur within the sandstone.

North-east of the Ramsay Ranze, in an area about
seven miles east of Lilly Lagoon, the Lally Conglonmerate is
about fifty feet thick. It consists of brown to grey
massive and blocky medium to coarse-grained gquartz sandstone
with a matrix of silica and iron oxide, which becones
progressively finer-grained and less ferruginous towards the
top.

An unusual feature of wmany of the cobbles and
boulders in the conglomerates of the unit is that many of
them have deﬁeloped shallow depressions at their points of
contact with other negzaclasts. These depressions are up to
1 inch across and § inch deep. Other mekaclasts have
abnormally highly polished surfaces and may have been derived



13?3

from the Precambrian glaecial deposits. Some bear shallow
sub-circular surface cradks generally with a radius of
between ¥ and % an inch; the orizin of the cracks is unknown
to the authors; in some cases they occur as isolated
examples on a single megaclast but in others the megaclast

is virtually covered by the cracks,

Distinguishing Features: In the Lubbock Range and in the

J18 area the base of the unit is marked by the appearance

of conglomerate, and in the Ramsay Range and the Lilly Lagoon
district it is distinguished by the presence of coarse and

mediun-grained arenites which contrast with the underlying
finer grained sediments. The top »f the unit is marked
by a change in lithology from arenites or rudites to basic
volcanics.

Palaeogeographic Significance: In the two measured sections
described the lower third consists of cobble conglonmerate,
but the average size of cobbles iB siznificantly smaller in
the type section. Further, the J18 section contains con-
glonerates and pebbly horizons in its upper parts, and is
thicker than the type section. These features suggest that
the sediments were derived from the south. Comparison of

the strata in the Ramsay Range and Lilly Lagoon districts
with the type section shows further decrease in thickness
and a corresponding reduction in the relative abundance of
megaclasts to the east and north-east. This is accompanied,
as might be expected, by an increase in the proportion of
coarse~-grained sandstone and a decrease in the importance

of feldspar. We may thus infer a south-westerly provenance.

The prevalence of cross beds indicate that most,
if not all, of the detritus constituting the unit, was
delivered by tractionon currents. Highly polished cobbles
and boulders present in the Conglomerate may well have been
derived from Precambrian glacial rocks.

ANTRIM PLATEAU VOLCANICS

Distribution: The Antrim Plateau Volcanics crop out
extensively in northern Australia; their westernmost
exposures in the Mount Ramsay Sheet area have only recently
been recognised. In this area the Volcanies crop out in
five main districts:
(1) to the north, east and west of trigonsmetrical
station J18;
(ii) to the south of Mount Ramsay in the middle of
; the Lubbock Range;
(iii) in the northern part of the Lubbock Range;
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(iv) in the Ramsay Ranze; and
(v) in an area several miles to the east of
Lilly Lagoon.

Derivation of Name: The name "Antrim Plateau Basalts"
was used by David (1932) to apply to the volcanics then
known to be extensively exposed in the Kimberley region

and in the adjoining part of the Northern Territory. Traves
(1955) revised the tcrm to Antrim Plateau Volcanics.

Stratigraphic Relationships: In the Mount Rausay Sheet area
the Antrim Plateau Volcanics rest conformably on the Lally

Conglomerate, While no observable contacts between the
Volcanics and the rocks o2f the Canning Basin are available,
it is clear from the structural setting that the Volcanics
pre-date rocks of at least Devonian age. The relationships
of the Volcanics in other arcas shows that they are probably
of Lower Cambrian asze.

Litholozy and Thickness: In the area under discussion the
top of the Antrim Plateau Volcanics is nowhere exposed.

The maximum preserved thickness of the unit is in the
northern part of the Lubbock Range, in an area south of the
Maddox Hills, where over 5000 feet of section is exposed.
Elsewhere the thickness preserved is considerably less.

Dense black or brown weathering basalt makes up
about half of the succession; the remainder consists of
vesicular and amygdaloaidal basalt with very rare sandstone
interbeds. The frequency of alternation between the "densea"
and "porous" basalts suggests that several hundred separate
basalt flows may be represented.

. In thin section two representative sanples of the
basalts have been described by A.R. Turner (AMDEL) as
follows: -

MR6.31.18A. This rock is an altered felsite.
It consists »f numerons chloritized and sericitized feldspar
microlites, which have a random orientation, set in a severely
iron-stained matrix. Throughout the matrix are minute,
isolated masses of primary quartz which contain numerous,
acicular ncedles of %apatite. The altered nature of the
feldspars prevents their optical determination. However,
staining suzgests that the majority, if not all, are
plagisclase. The rock is extremely vesiculate. The vesicles
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are irregular in shape and have a wide size range some being
as large as 40 mn across their widest dimension. The
feldspar microlites have a sub-parallel orientation to

the vesicle surface for a depth of approxinately 0.3 mn
around each of the vesicles. The margins show evidcnce

of chilling. Each »f the vesicles is infilled with coarsely
crystalline secondary quartz, accessory secondary calcite

and fibrous crystalline mineral. The degree of crystall-
inity increases towards the centre of the vesicles. The
quartz is often found included with finely powdered gpaque
minerals. The fibrous mineral associated with the second-
ary quartz and calcite is a pale colourasd egpidote which bhas

a low iron content., The colour decreases from the centre to
the margins of the crystal and it is possible that the
epidote is being converted to clinozoisite by the leaching out
of the iron, The epidote tends to be concentrated towards
the centre of the vesicles. Lack of definitive minerals

make it difficult to classify this rock. However, the
mineral assemblage suggests it to be a basalt.

ML6.31.18C. This rock is an altered felsite. It
consists of an interwoven felty mass of feldspar nicrolites
which bave bven subjected to alteration (possibly deuterie).
The feldspar microlites have no preferred orientation. The
alteration prevents their determination optically. However,
staining suggests that both alkali and plagioclase feldspars
are present. No priwmary quartz was observed with certainty.
Rarely relatively unaltered plazioclase crystals were observed
and their composition appears to be calcic. Much of the
feldspar has been altered to epidote and more rarcly scericite
and chlorite. The groundmass was probably felsitic but
but has been substantially chloritized forming a bright
greenish chlorite. Anhedral aggregates of opaque minerals
are found randonmly distributed throughout the rock. The
rock contains nume¢rous irregularly shaped vesicles which
have been infilled by secondary quartz and chlorite of various
forms. The centres of the vesicles are commonly infilled
with cryptocrystalline chlorite which has a distinct zreen
colouration. These are sometimes surrounded along the
margins by chalcedonic silica. In other vesicles chalcedonic
silica infills the whole vesicle and is sometimes surrounded
by a narrow layer of 2?opaline silica. The chalcedony is
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found as radiating spherulitic azgrezates, The ?2paline
silica forms fibrous colloform agerezates which crystallize
nerpendicular to the vesicle wall. If the stated feldspar
composition is correct this rock would be a trachy-basalt.

Distinguishing Features: The contact between the Lally
Conglonerate and the Antrim Plateau Volcanics is guite sbharp
and is marked by the appearance of volcanic rocks. The

top is eroded; the Volcanics can be readly distinguished

from the younger rocks of the area, none of which contain
volcanic rocks.

Palaeogeographic Significance: The Antrin Plateau Volcanics

are part of a vast area of flood basalts extending from
the eastern nmargin »f the Barkly Basin in the Northern
Territory to the Mount Ramsay Sheet area, a cdistance of
800 niles., They extend north as far as Tipperary in the
Northern Territory, and south as far as the 19th parallel,
and it is possible that they covered an area »f 250,000
square miles.

DEVONIAN

The Devonian rocks of the Mount Ramsay Sheet area
form part of a reef complex which crops ont around the north-
eastern margin of tbe Canning Basin. ' The rocks have been
described by Gubpy et al (1958) and by Veevers and Wells
(1961), but recent mapping by Playford and D.C. Lowrie of
the Geological Survey »f Western Australia, has led to -
revision and refinement of the concepts held by the earlier
workers. While the results of this mapping have been
incorporated in the accompanying Sheet, it is not propossed
to discuss the Devonian strata as they will be fully
described by Playford and Lowrie (in prep.).

PERMIAN
GRANT FORMATION . .

Distribution: The Grant Formation crops out in an east-south-
east trending zone in the south-western part of the Sheet
area, from near 0ld Bohenia Downs Homestead to an area south

of Louisa Downs Honestead. The Formation crops out
extensively in the adjoining Noonkanbah Sheet area (Thonas,
1958) and also oceurs in the Mount Bannerman Sheet area
(wells, 1960).
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Derivation of Name: The Grant Formation was defined by
Guppy et al (1952).

Stratigraphic Relationships: In the Mount Rausay Sheet
area the Formation unconformably overlies the Fairfield

Tormation which is of Upper Devonian to Carboniferous age
(P.E. Playford, pers. comm.). The uneonformity can be
demonstrated in the area to the soutb-west of Nippers Bore,
to the south of Christmas Creek, where the Fornation
transgresses the Fairfield Formation and, locally, rests
directly on the Pillara Limestone. To the south of Louisa
Downs the Formation rests unconformably on Precanbrian rocks.
The top of the unit is eroded and no contacts with
succeeding Palaeozoic units are exposed. However, McWhae
et al (1958, p.55-56) record that the Grant Formation is
overlain disconformably by the Poole Sandstone.

Lithology and Thickness: The rocks of the Grant Formation
are sub-horizontal in the Mount Ramsay Sheet area and the
superpositional sequence cannot be elucidated. However,
it seems probable that the strata exposed represent a
thickness of about 500 feet,

Most of the exposures consist of fine, medium or
coarse-grained guartz sandstone, but in two areas, centred
on points 7 and 12 miles east of Nippers Bore, conglomerate
is the dominant lithology. The matrix o2f the conglomerate
has been renoved by erosion and only the megaclasts remain;j
they consist of well rounded to angular pebbles, cobbles
and bonlders up to 3 feet across, of quartzite, quartz
sandstone and pebble conglomerate. Some of the nmegaclasts
are faceted and polished, and as glacial&and fluvioglacial
rocks ocecur in the Grant Formation in the adjoining
Noonkanbah Sheet area (Thomas, 1958), the conglonerate could
be glacial or fluvioglacial in origin. However, many of the
faceted and polished megaclasts in the Formation could
have been derived frou the Egan Formation or Landrigan
Tillite.

Two small exposures of nmassive, uedjunm-bedded,
cross-bedded, coarse to very coarse-grained quartz sandstone
occur to the east of the conglomerate exposures; these have
been mapped tentatively as Grant Formation, but their relation-
ship to the conglomerate is not known.
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To the south of Christmas Creek a few miles east
of Nippers Bore the conglonmerate appears to grade laterally
into massive, red-weathering coarse-grained pebbly guartz
sandstone which crops out extensively between Christmas
Creek and the Pinnacles fault and is characterised by
strong jointing.

To the east of Mount Talbot abont 200 feet of
section is exposed; the lowermost strata consist of white,
light pink and yellow, orange weathering silicified silt-
stone and very fine-grained quartz sandstone, and are over-
lain by beds of yellow to white, orange-red weathering,
massive medium-grained quartz sandstone with a clayey matrix.

Age: Veevers and Wells (1961) discuss the stratigraphic
position and age of the Grant Formation and conclude that
it was deposited in the interval Upper Stsphanian to
Sakmarian.

NOONKANBAH FORMATION

Distribution: The Noonkanbah Formation crops out to the

sounth-west of Peters Bore, near the western margin of the
Sheet area, and occurs a few miles to the south of Bohenia
Downs Homestead.

Derivation of Name: The Noonkanbah Formation was named
by Wade (1936) from the type locality near Noonkanbab
Homestead, to the west of the Mount Ramsay map area.

Straticgraphic Relationships: The base of the Noonkanbah
Foruation is not exposed in the Sheet area, but to the
west it rests on the Poole Sandstone (Veevers and Wells,
1961). The unit is overlain, probably conformably, by
the Liveringa Formation but the contact is not exposed.

Lithology and Thickness: The strata exposed in the map
‘area probably represent parts of the uppermost few bundred
feet of the Noonkanbah Formation.

In the western exposures (to the south-west of
Peters Bore) the main rock type present is yellow-weathering,
flagey, fine-grained, micaceous, gypsiferous, calcareous
sandstone; it contains rare shelly fossils and is interbedded
with soft, probably silty cr shaley strata.

In the east the only rocks to crop out are dark
brown weathering, flaggy, ferruginous, fine to coarse-grained
sandstones; these are probably interbedded in an essentially
silty or shaley sequence.
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Guppy et al (1958, p.48) state that the unit has
a "reasonably constant thickness of between 1200 and 1500
feet". ¢

Age: On fossil evidence Dicking (1963%) places the Formqqion
in the npper Artinskian (Lower Permian)i

LIVERINGA FORMATION -

Distribution: The Liveringa Formation crops out extensively

in the south-western part of the Sheet area, to the soutb
of the Pinnacle faulti ‘

Derivation of Name: The Formation was defined by Gupgy

et al (1958), who divided it into three units, the lowermost
of which they named the Lightjack Member and the uppermnost
the Hardman Member. Due to the ambiguons description of
the members, considerable confusion has arisen, and Veevers
and Wells (1961) conclude that the subdivisions in the
Liveringa Formation in the Fitzroy Trough "require further
study". |

Stratigraphic Relationships: In the Mount Ramsay Sheet area
the formation overlies the Noonkanbah Fornationj the

nature of the contact cannot be determined because of soil
cover, but elsewhere the units are regarded as being in
conformable succession (Veevers and Wells, 1961). No
overlying Palaeozoic or Mesozoic strata have been preserved

in the map area. A single exposure of nassive coarse-grained
cross bedded, pebbly quartz sandstone, wnich rests uncon-
formably on the Liveringa Formation, one mile east of Teapot
Borec, mapped tentatively as Cainozoic, could possibly be

of Mesozoic age. '

Lithology and Thickness: In the Mount Ramsay Sheet area the
Liveringa Formation can be divided into five units., The
lowermost subdivision probably belongs to the Lightjack
Member of Guppy et al (1952) if their description of the
Member (p.51) can be taken as excluding the overlying plant
bearing sandstone beds; the term bas been used in this
sense by Wells (1960). The uppermost subdivision has been
napped tentatively as being the Hardman Member of Guppy et al
(1958). The intervening subdivisions make up a sequence
which, to the south, bas been mapped by Wells (1960) as the
Condren Sandstone Member.
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The Lightjack Member is a poorly resistant

unit and in consequence is rarely well exposecd. It crops
out at the foot of the prominent scarp south of Peters
Bore, four miles and eight niles west of Bohbemia Downs, and
six to eight miles south-east of Bohemia Downs.

The full superpositional sequence cannot bve
determined because of the poor exposurés but the unit appears
to consist mainly of olive green leached flaggy, laminated
fine-grained sub-greywacke, purple-brown ferruginous silt-
stone and very fine-grained ferruzinous sandstone. Hollow
spherical sandy ferruginous concretions up to 2 inches in
diameter are comnonly associated with exposures of the
Member. Shelly fossils occur in the unit to the south of
Peters Bcere.,

Its thickness is probably less than 100 feet.

The Condren Sandstone Member consists predominantly

of yellow or orange weathering clay-cemented quartz sandstone
but it contains a less resistant sequence of ferruginous
strata which has been distinguished on the accoupanying map
by the symbol Prz. The lower part of the Member is shown
as Prl and the upper part as Pr3.

The lowernost beds (Prl) are about 150 feet thick
and consist of yellow-weathering, white and yellow, flagey,
medium-grained, clay-cemented quartz sandstone, and silty
quartz sandstone. The rocks are usually quite friable and
are, in part, micaceousj cross-beds are present but
are not very comnon. Rare plant fossils occur in the
strata.

The overlying beds (Pr2) are very rarcly exposed;
they appear to consist of interbedded ferruginous siltstone and
fine-grained ferruginous sandstone. Their position in the
stratigrapbic column can be demonstrated in two areas - one
around a point about four miles soutb-west of Bohenia Downs
Homestead, the other in an area about six miles south-east
of the Homestead. The beds have a thickness of from 50
to 100 feet, and although no fossils have been found, their
lithological similarity to the Lightjack Member suggests that
they could possibly be marine deposits.

The upper part of the Condren Sandstone Member (Pr3)
forms many of the prominent mesas of the Bohemia Downs district.
An almost complete section of the subdivision is exposed
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at Mount Talbot. The contact with the underlying strata
is not exposei but the ferruginous soil and ferruginous
silty rubble at the base of the hill suggest that the
underlying subdivision may be present.

The following section was measured at Mount
Talbot:~-

OVERLAIN BY HARDMAN MEMBER
30' White, friable, flaggy, thin-bedded, 311ty,
micaceous, quartz sandstone (or sub-szgreywacke).
75' Resistant, massive thin-bedded, cross-bedded,
medium and fine-grained clay-cemented, slightly
nicaceous guartz sandstone grading upwards
into flagey, ripple-marked micaceous fine and
medium-grained quartz sandstone containing
plant fossils near middle and at top,

140" TFriable, orange and white surfaced, white,
flagey, thin-bedded clay cemented quartz sand-
stone. Crunbles to yield white sand. Upper
30 feet slightly better-cemented.

- 15! Resistant, yellow-weathering, massive, mediun-
grained, slightly micaceous, clay-cenented,
quartz sandstone.

20' Orange-weathering, massive, medium-grained,
slightly micaceous, clay-cemented, quartz sand-
stone. Contains plant fossils. Upper 10 feet
is less resistant to erosion than lower 10 feet,

20' Moderately resistant, friable, white and oEnge-:
weathering, flagey, thin-bedded, fine and medium-
grained, clay-cemented, slightly micaceous,
quartz sandstone.

45" Scree. May be underlain by Pr,.

NO EXPOSURE

If the lowernmost exposed beds directly overlie
subdivision Pr2 as has been suggested, the total thickness
of Pr3 at Mount Talbot is 300 feet. Plant fossils are
quite abundant in the subdivision.

The Hardman Member bhas been mapped tentatively in
the Mount Talbot Syncline and in areas about six miles to
the south-east of Bohemia Downs Homestead.




147.

Dickins (1963) has suggested that in the Mount
Talbot Syncline a disconformity may occur between the
strata which we have mapped as Hardman Member and the under-
lying sequence, and that although the heds contain "marine
fossils of the Upper Liveringa type" there remains the poss-
ibility that "the Mount Talbot marine borizon is stratigraph-
ically lower than that of the Hardman Memder ...... and
represents an horizon which has not been recognized clse-
where in the Basin".

At Mount Talbot the lower boundary of the Member
has been taken to be at the base of a yellow to red-weathering
yellow, friable, medium-grained ferruginous sanéstone bed,
which is possibly about 20 feet thick. It contains rare
gshelly fossils. The overlying strata have not been examined
but it seems likely that the top of the unit ishot exposed.

In the areas to the south-west of Bohemia Downs
Homestead identical beds mark the base of the Member and are
again about 20 feet thick. The overlying strata bave been
renoved by erosion.

Age: Dickins (1963) places the "lower marine beds" of the
Liveringa Formation (the Lightjack Member) in the upper part
of the Lower Permian and the remainder in the Upper Fermian.

UNDIFFERENTIATED

L conspicuous circular topographic depression
(the Goat Paddock), to the east of the junction of the
Margaret and O'Donnel Rivers, is rinmed by exposures of rocks
which have been tentatively assigned a Palaenzoic age.
The attitude of these rocks is such as to sugzgest that they
were deposited in a pre-existing depression.

The sequence is up to 150 feet thick and is
broadly divisible into three parts, a lower sand-cenented
sandstone breccia; a medium cobble to pebble conglonerate
and an upper medium-grained, silty quartz sandstone. The
three divisions embody a conplete transition. In contrast
to the Precambrian arenaceous rocks, the upper sandy strata
are not silicified; they are, in the reverse, quite friable,
and for this reason they have been assigned tentatively to
the Phanerozoic. The similarity of the upper part of the
sequence to parts of the Condren Sandstone Member bhas led us
to suggest a Palueozoic age, although they conld equally well
be of Mesozoic or Cainazoic age.
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A discussion of the Goat Paddock is given in
the Structural Geology section of this report.

Three small exposures of limestone and associated
strata which occur in an area 10 niles south of Louisa
Downs have also been mapped as "undifferentiated®
Palaeozoic, The beds dip to the north and could possibly
be conformable with the Antrim Plateau Volcanics, but their
contact is masked by alluvium. The exposures are bounded
to the north by a fault which has been active in post-Devonian
times. The top of the beds are eroded.

The strata consist of purple to pink flaggy lime-
stone, leached calcareous sandstone, and purple siltstone,
The thickness exposed probably does not exceed 50 feat.

Without the discovery of fossils, there sceus
1little hope that the beds can be dated.



T4BLE 13 SUMLGY CF STRALTIGRLCHY — PALAEOZOIC
AGE ROCK UNIT AT LITHCLCGY THICKYESS PHYSTOGRAYEIC DISTRIBUTICH STRATIGRLIHIC TEMARKS
SYMBOL IN FEET EXrRESSICHN OF EXrUSURES RELATIONSHIPS
PALAEOZCIC(?)  UNDIFFERENTIATED Iz NORTH: Sandstone-brecc- 150 Resistant; forms To east of junctinn ¢f  Unconformable on Crow=- In part resembles
ia, conglemerate,medium slopes, Margaret and O'Donnell  hurst Group. Overlain Condren Sandstone Member.
grained silty quariz Rivers. by Tp.
sandstone. -
SOUTH: Fleggy limestone, 50+ Yoorly resistant, In area 10 miles scuth  Cbscured. May be in sequence with
calcarcous sandstone, forms low rises. of Louisz Downs. Lnsrim Plateau Volcanicsg.
siltstone,
UPPER HIRDMAN th Yellow %o red weathering 20+ Moderately resist~ Talbct Syncline; scuth- Conformably(?) overlies  Contains shelly fossils.
YERMIAN MIMBER nedium-grained ferrug- ant, forms cuestas cast of Bohemie Downs. vrz. Top not exposed., Dark air-phctc pattern.
inous gsandstone. Or mesas.
L 1Ty Yellow-weathering, medium 300 nesigtant; forms Conformably overlies Cecatains abundant plant
IF grained quartz sandstone. mesas and plateaux. LT fossilg.
vo , . South~western part
ER CONDREN rro Ferrugincus siltstene, 50~ roorly resistant; cf Sheet =zrea, to Conformably overlies No fossils found. Dark
R M SiNDSTONE fine-grained, ferrugincus 100 yields ferrugirous south of Pinnccle T . alr-phcto pattern.
I4 MEMBEE sandstone., soil, fault,
NT
G1I Prq Flaggy, olive-green, med- 150 Resistant; fcrms Oonforrably overlies Centains rare plant
AL O lum~grained, clay-cement- cuestas. Lightjack Member. fogsils. Micaeeous in
N ed; quartz sandstone, part.
and silty quartz sand-
stone.
LIGHTJLCK rj Fine-grained sub-grey- 100 rcorly resistant; Scuth of eter's Confermably cverlies Gontains shelly fossils.
MEMBEL wacke, ferrugincus, silt- yields ferrug- Bore; west on Neonkanbah Formation. Dark air-phctc pattern.
LOWER stone, very fine-grained incus soil. south-esast cf
ferruginoug sandstone. Bohemia Downs,
rERMILN
NOONKANBLH n Yellow-weathering, fine- 200+ Pocrly resistant, South~west of Feter's Confermably(?) over- Gentaing shelly fossils.
FORMATION grained calcarcous sand- (exooxd) forms plains. beres;  scouth of lain by Lightjack Known elsewhere to overlie
stone; fine to coerse- Bchemia Downse. Member . Poole Szndstone (Veevers
grained ferruginous sand- & Wells, 1961).
stone.
LOWER GRANT rg Led weathering, massive, 500 hegigtant; forms Scuth-western part Unconformably 3 Known elsewhere to be
“ERMILN - FORMLTION coarse to very coarse- (@osd) platceaux, mesas and of Sheet area, north- Devonian rocks. overlain disconformably
UcPER grained quartz sandstone; rounded hills. ecst of Finnacle : by rYoole Sandstone
CLRBONIFERCUS boulder conglomerate. Fault. (McWhae et al, 1958),
UNCONFQuwuMITY
DEVONIAN D Western and scuth- Subject of study by
western part of Playford and Lowrie
Sheet arca. (in prepaje
UNCONFORMITY
ANTRIM fla Massive, amygdalcidal, 5000+ roorly resistant, form  Arcund Trig.Statica Cenformably overlies Expcsures con the Mount
cLATEAU vesicular and basalt. undulating couatry cor J18; near Mount Lally Conglomerate. Remsay Sheet area are the
VOLCANICS flats. Ramgey; norther: Top not exposed. westernncst, scuthernmost
. Lutbcek Range; Lam- and thickest exposures of
s=y Lange; east the unit.,
LOWEL cf Lilly Legcon,
CAMBRIAN
(2} LALLY 11 Medium, fine and coarse 50 liegigtant; forms Lubbeck Ronge; @osay Unconformably cverlies Unit derived from a
CONGLOMERATE grained sub-greywacke, 420 strike ridges. hange; around Trig. Lcouisa Downs Group. provinence lying tc the

cobble conglemerate,
feldspathic sandstone,
quarkz sandstone.

Staticn J18; cast of
1illy Lagcon,

Cenfermably overlain
by Antrim rlateau
Volcanics.

south west,
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CAINOZOIC

Hardman (1885) referred to the "Pindan" broad
red or brown sandy flats in the southern part of the Sheet
area and regarded them as Pliocene or Recent. He also
referred houlder beds of the Margaret River to the Pliocene
or Recent (p.14) but it seems clear that he included the
Lally Conglomerate, which is probably of Cambrian age, with
the more recent gravel deposits. Woodward (1891) mentioned
the "Pindan" and designated it Pliocene or Recent.

Guppy et al (1958) referred briefly tc the super-
ficial rocks of the Fitzroy Basin, znd Dow et al (1964)
give an account of the Cainozoic deposits of the East
Kimberley District. The most comprehensive study of the
superficial deposits of the area is by Rutherford (1964).

The present survey has shown that large parts of
the Mount Ramsay Sheet area are covered by deposits of
probable Cainozoic age. Although we have no means of
accurately determining the age of any of the deposits it
is thought that the only consolidated rocks (Laterite and
the Lawford Beds) are possibly of Tertiary age and that the
most recent alluvial and aeolian deposits may be of Quaternary
age. The divisions recognised are shown in Table 14.

TERTIARY(?)

Tp - (Laterite)

Laterite ncecurs mainly in the southern and eastern
parts of the Sheet area. 1In.general it ishot well
developed over rocks of the Halls Creek Group, although
good developments (up to 40 feet in thickness) occur in the
south-central part of the area. The main osccurrences are

a) over the granites of the Lamboo Complex in the
area between the Launra and Margaret Rivers, where a pisolitiec,
rather friable duricrust occurs and is capped by lateritic
soil; in other areas a thick friable, leached zone is
present without a ferruginons or pisolitic capping;

b) over the Permian rocks of the 0ld Bohenia area
‘where a hard tubular duricrust, up to ten feet thick, is
developed on shales and sandstones of the Grant Fornmation;
it is largely covered with sand, or a very sandy soil
" containing small, round, limonitic nodules;
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c) over Cainozoic gravel deposits.  East of
01d Bohenmia, and to the south of Louisa Downs a tubular
duricrust covers loosely consolidated gravels. This is
an extension of the laterite over the Grant Formation;

d) over McAlly Shale. Several small outliers of
a hard durierust occur in the Louisa Downs-Margaret River
Homestead area. These probably represent a nuch nore
extensive deposit.

The relations of laterite to other Cainozoic rocks
is confusing in that it has been seen to overlie Lawford Beds,
and to be capped by Lawford Beds. It also overlies gravels,
is overlain by gravels and occasionally contains gravels.

The simplest explanation for these phenowena would be to
regard the laterite as having been forned at several
different stages in Tertiary time, and that its apparently
variable stratigraphic position is governed by the water
table existing at the time of formation. However, the
laterite which pre-dates the Lawford Beds in the Mount
Ramsay Sheet area is probably the most important of these
deposits.

Only two confirmed laterite occurrences are known
within the Kimberley Group, one at The Goat Paddock, the -
other about twelve miles north of there, though several other
small outcrops overlying sandstone of the Mount Cunuings
Plateau have been recognized on air photographs.

71 - (Lawford Beds)

The Lawford Beds extend onto the Mount Ransay
Sheet area from the southerly adjoining Mount Banneruan
Sheet area where they were mapped by Casey and Wells (L960).
They are exposed in isolated localities throughout the
southern part of the Mount Ramsay Sheet area.

The Beds forn low cliffed plateaux and mesas which
in many cases have a gentle southerly dip. They are
largely confined to the less elevated parts of the area,
but some benches and outliers occur in the Lubbock Range.

The Beds vary in thickness from a few feet to over
70 feet near Ollanurra Yard on the Mary River, where they
consist of yellow, brown and white limestone, which is
nsually represented by white, pale grey, yellowish grey,
or orange-brown weathering chalcedony. Manganese dendrites
are sometimes present. The silicification of the linestone
begins with the development of small stringers or patches of
silica in the limestone, with the greatest alteration where
joints and bedding planes are most strongly developed.
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In the Lubbock Range snall flat-topped nesas
and benches are developed along the flanks of a tributary
valley »f the Margaret River, where they overlie steeply
dipping Tean Formation. The flat top of the denosits is
ronghly 80 to 100 feet above the present level of the
Margaret River. The beds are now altered to chalcedony;
"horses" of congloumerate occur within the chalcedony,
indicating that there has bsen some replacement of the
underlying strata. Away from the tributary valley, the
small outliers of Lawford Beds and thin pebble and granvle
conglounerates overlie the Lubbock Fornation, The Lawford
Beds show ninor slump structures. These deposits probably
mark the edge of the basin in which the origzinal limestones
were laid down.

Extensive exposures of the Lawford Beds also
occur ‘to the south of Louisa Downs Homestead and along
Christmas Creeck. In these arcas the Beds appear to be in
shallow basins flanking the courses of major present-day
streans., This is particularly evident in the Christnas
Creek area where about 50 feet of chalcedony and/or limestone
seenrs in mesas close to the present drainage channels
(e.2. at Trigonometrical Station C3la), less than a mile or
so away from the channels the strata are either very thin
or absent.

The Lawford Beds are commonly associated with

- major watercourses and they could have been deposited in

lakes along the ancestral drainage systen. An alternative
hypothesis isthat the Lawford Beds formed at or near the
existing water table, in the same way as a laterite or
kunkar deposit. This would also explain their association
with the drainage pattern.

CAINOZOIC UNDIFFERENTIATED

Czl - (Lateritic Soils)

Lateritic soils generally occur over areas of
laterite, or as small aprons shed from laterite mesas.
They are usually dark, red brown ferruginous, friable soils,
nften internixed with small, (%"), smooth, rounded aranules of
limonitye “paterial. Like the laterites, these soils
have a dark photo-pattern, but can usually be distinguisbed
by the lack of "breakaway" features at the edge of the
ontcrop. Lateritic soils are particularly extensive west
of Moola Bulla.



152.

Czb - (Black S2il)

Black soils and cracking clays occur throughout
the Sheet area. They are typically black or grey, often
with whitish top, and they develop deep, open, polygonal
cracks, giving a very uneven surface. Black so2ils can
usually be recognised on air photos by their typical smo0 th
pattern or else by the characteristic "gilgai" pattern.
Pour main types of occurrences are known, as follows:s

a) In small basins associated witb minor streams
and drainage channels. Such areas are provably formed by
deposition of silt dwe to ponding of the streans.

b) Overlying areas »f basalt or other basic rocks.
These are generally smdll areas of poor drainaze e.Z. on
broad interfluves.

¢) Overlying alluvium, particularly on flood
plains.

d) Overlying limestone and calcareous shales.
This is by far the most important mode of occurrence, for
black soils are developed extensively on the Devonian
limestones of the western part of the Sheet area. They are
also commonly developed over calcrete and kunkar, where
these deposits occur in stream courses.

Cze-(Gravels)

Loosely cemented gravels are present throughont
the Sheet area, particularly in the soutb-west and south
central portion, and in the Margzaret-0'Donnell Depression.
They include material of all grades from sand to boulders, and
are composed dominantly of quartzite and quartz sandstone,
but boulders of shale, greywacke and Archaean basic rocks
nceur in some localities. Individual elements are gencrally
subangular to subrounded, and sorting is poor, but strati-
fication and cross bedding are locally well developed e.<.
west of Me No Savvy Yard.

. The gravels generally form broad flats which are
bigher than the present stream level. In the larger outcrops,
dissection is well marked at the edges, where a close system
of short, steep gullies is developed, but in smaller areas

a close dendritic drainaze pattern is produced, particularly
where an overlying laterite has been eroded.
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Gravel deposits also occur on and along the margins
of the Devonian-Permian conglonerate outcrops. These
depoéits are identical with the weathering products of the
conglomerate itself, so mapping is necessarily iaprecise
in these deposits.

The age »f the gravels is not precisely known, but
it is believed that the sheet gravels are contemporancous,
Palynological determinations made on sauples from Mount Dent,
from the 0'Donnell River, and from near the Mary River-Laura
Creek Junction suggested a Pliocene age (Edgell, 1964). No
marine plankton were present in these samples, so it is
presumed that the gravels are of fresh water orizin, In the
sonthern part of the Sheet the gravels are conmonly capped by
laterite or Lawford Beds, which dip gently sonthwards towards
Christmas Creek. In the 0!'Donnell basin the top of the
gravels is either flat or else dipping gently towards the
main river channels. The aravels are deeply dissected and
on Mount Dent they lie at least sixty feet above the
present river level.

Czs - (Sand, soil and alluvium)

This division includes the various residual sands
and soils developed in the region, as well as deposits of
alluviun too small to be shown on the accompanying map.
Although some of the material mapped as Czs has certainly
undergone transport, the major part is believed to bhave
developed more or less in situ and itsAmrying composition
directly reflects the variable nature of thc underlying bed-
rock. A full account of the deposits is given by Rutherford
(1964).

QUATERNARY(?)

Qs - (Aeolian Sand)

Sand covers wide areas in the south-east and
south-west corners of the Sheet. In the area north of
Bohemia Downs, the sand forms a thin, flat cover over a
laterite developed on Permian Grant Formation. This is also
the case south of Christmas Creek, though fixed dunes with an
east-west trend are developed in the sands south-east of
Bohemia Downs Homestead.
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Dunes are more common on the adjacent Mount
Bannerman Sheet area and further south in the Great Sandy
Desert (Wells, 1960). A thorough discussion of the develop-
ment of these dunes is gziven by Veevers and Wells (1961),
pp. 191-211) who conclude that they - "were formed during an
arid phase of the Pleistocene, and that since then the
climate has ameliorated and vegetation has spread over the
desert and fixed the dunes". The sands of the Mount Ramsay
Sheet are probably of similar orizin and age; they are
certainly of aeolian origin.

Qa - (Alluviunm)

Alluvium oceurs in creek beds throughout the area,
and particularly over the extensive fluood plains of the
Margaret River. Creek alluvium is generally sandy or silty,
though stony stream sections are common in the King Leopold
and Mueller Ranges. The flood plains show development of
levees and braided streams, and billabongs occur in the nmore
silty and clayey parts of the flood plains. West of
Macdonald Gorge, these flood plains are deeply incised;
up to 30 feet of grey and yellow sandy alluvium can be seen
in the banks of the Margaret River near Black Rock.



TLELE 14

SUMILEY OF STRLTIGRALHY - CLINOZOIC

pisclitic laterite.

plaing, mesas
and plateaux,

mainly in ncrth-
east, and central-
south,

cverlain by T1
in places, but
in cthers rests
cn T1.

ROCK €NIT MAP LITHOLOGY THICKNESS rHYSTOGRATHIC DISTRIBUTICH STRATIGRATHIC REMAKRKS
SYMBOL IN FEET EX/EESSION CF EXiCSULRES RELLTIONSHIPS

Q
U Qa Mluvium - mud, silt, sand, 30 Flcod plains. Widesprecad, particularly Overlies other Jrevides high quality
A gravel, along Margsret River. Cainogcic groundwater at shallow
T deposits. depth.
E
R
N Qs Red sand 302 Broad flats; Mainly in scuth-west rrcbably pogt- Includesg only aeclian
&L dune-fields., and south-cast. dates much of sand.
R Czs. '
Y

Czs Scil, sand, alluvium 107 Flats, gentle Widespread. rrobably post- Mostly residual
U slcpes. dates Tp and depcsits.
N 11,
D
I
F Czg Unconsolidated or pcorly 80 Bare rcunded Widespread, but Overlies, under-  Much of material derived
F congclidated grevels, hills and rises. nmainly in scuth and lies and also from Devonian and
E talus. south-west, "interbedded" in  rermian conglomerate.
R Tp.
B
N
T Czb Black scil, cracking 10? Flats. Widesprecad, but rrcbably post- Supports grass, but
I clay. mainly in west. dates Tp and Tl. trces rare.
&
T
E Czl Hed-brown ferruginous scil 107 Broad plains., Widespread, but Overlies Tp. Developed on or from
D cenbaining limonitie pisclites nainly in north-east. laterite.

and granules.
Tl Light grecy weathering, white 70 Megas or Mainly along major Unconformably ircbably "freshwater!
limestonec, silicified lime- plateaux. drainage baging. overlieg Tp in lacustrine deposite

T stone, chalcedony, places, but in
E others 1s over-—
ER lain ™ ™
T rogt-daves vag
1 in places.
&
I
Y Tp Tubular laterite, ferrugincus, 40 Brecad, flat Widespread, but Unconformably Includes rocks of
?

"mottled" zone.
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STRUCTURAL GEOLOGY
e

. .. The structure of the Mount Ramsay Sheet arca
involves rocks which range from probable Archaean to Permian
in age, aside from the undisturbed Cainozoic superficial
deposits which overlie the older strata. Throughout this
period, the structure has been douminated by two long,
narrow, tectonically active areas, known as the Halls Creek
Mobile Zone and the King Leopold Mobile Zone (Traves, 1955),
which converge in the southern part of the Sheet area.

These zones have been active throughout their existence

and this has resulted in the couplicated structure, the wide
variety of lithology, and the numerous unconfornities in the
sedimentary succession of the Sheet area. “

Between the Mobile Zones lies the more stable
Kimberley Block (Traves, 1955) ; in the present area,this
includes the Mount Cummings Division, characterised by
broad, gentle folds and associated fawlting, and the
Western Faulted Margin, characterised by severe faulting.
To the south-east of the Halls Creek Mobile Zone lies the
stable Sturt Block (Traves, 1955), while the Lennard
Shelf and Fitzroy Trough we;e’heveloped south and west of
the King Leopold Mobile Zone. Figure 25 shows the limits
of these structural divisions.

The Halis Creek Mobile Zone is roucghly defined by
a broad, faulted belt of deformed Archaean sedinents,
including low grade and high grade metamorphic rocks which

have been intruded by acid and basic plutons of Protermic
age. It extends with a general north-easterly trend from
Mount Fairbairn and One Tree Hill, in the west and south of
the Sheet area, to One Tree Palm Gorge and Moola Bulla
Station. Froum here, the zone extends throuch the East
Kimberley District with the same general trend, to beyond
Wyndham and into the Northern Territory. In the Mount
Ramsay Sheet area the zonc also affects later sediments
which range in age from Middle Proterozoic t0 Permian.

The oldest rocks of the Mobile Zone are the
probable Archasan rocks of the Halls Creek Group, which occur
in the Willy-Willy - Mount Dockrell - Mount Angelo district,
in the soutb-west of the Sheet area. A thick sequence of
shale, siltstone and greywacke, with ninor interbedded
dolomite and basic volcanic bands makes up the Olympio and ‘
Biscay Formations, which are tightly folded along north-west
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trending axes. A strong axial plane cleavage is developed,
and while the central portion of the outecrop is virtually
nnaltered sediment, the fringing areas to the east and

west are metamorphosed to biotite grade. In the more

highly deformed metasedimentary arez, e.2., in the Mount
Dockrell and Willy-Willy Creek areas, a strong strain-slip
cleavage is developed, indicating a second period of folding
in this region.

Large granite batholiths, together with smaller
basic plutons, are intruded into these rocks, and occupy
most of the area of the Mobile Zone. The gzranites occur
as large, elongate masses, rougzhly parallel to the edges
of the zone, and often include small roof pendants of Halls
Creek Group sediments, which may be highly metamorphosed.
Shearing in the granites is generally restricted to narrow
zones on the margins, or close to nmajor fanlts. Gabbro
and ultrabasic rocks occur as small elongate bodies, whieh
parallel the trend of the zone, or as small plugs.

Two areas of unaltered Proterozoic sediuments

overlie older rocks of the Halls Creek Mobile Zone. 1In

the first, the Upper Proterszoib Glidden Group is seen as
two perched synclines with north-ecast or north-north-east
axes, and a smaller faulted outlier, north of the Glidden
River between Mount Amherst Homestead and Mount George.

The folds are open structures, with dips ranging from 20°
to 40° on the limbs, and show no signs of a second folding.

The second area is much larger, and includes the
Kuniandi and Louisa Downs Groups, which are of Upper
Proterozoic age, and the Lally Conglomerate and Antrim
Plateau Basalt, which are probably Cambrian. These rocks
are folded into broad, zentle, anticlines and synclines,
which trend north-north-west, and plunge slightlyin the
same direction. The Kuniandi Group occurs on the western
edge of the basin, and is bounded %o the north and south
by fanlts; it was probably eroded in the east prior to
the deposition of the Louisa Downs Group.

Two periods of folding are known over much of
this ared. The first folding gave the main north-north-
west trending structures, and the second, which also affects
the Cembrian rocks of the area, formed zentle cross folds
on east-no>rth-cast axes. The sinuous outecrop of the
Tean Formation east of Mount Tean, and the horseshoe-shaped
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sutcrop of the Caubrian strata near Mount Ramsay, are
caused by this cross folding, Domes in the Tean and
Lubbock Formations north-north-east of Margaret River
Homestead mizht be due to the interaction of the post-
Cambrian folds on the major structure, but it seems uore
likely that these were contemporaneous with the nain
folding. No trace of this second folding is known in the
Kuniandi Group.

The Kuniandi Group to the north of Mount Bertram,
however, is affected by a second folding, which has a
north-west trend. This bas produced several parallel,
narrow folds in the shales and sandstones which show a
strong axial plane cleavage. Dips on the limbs are of the
order of 20° to 30°. Ihis folding is restricted to the
Mount Bertram area where it affects the Louisa Downs Group,
but is on strike with folding and faulting in tbe Middle
Proterozoic rocks north and cast of Mount Huxley.

The Kine Leopold Mobile Zone occupies the low
ground between the King Leopold Ranze and the Palaeonzoic
rocks of the western part of the Sheet area. It is similar

to the Halls Creek Mobile Zone in many respects, and consists
of strongly cleaved and fanlted Archaean sub-greywacke,
sericitic schist, shale and siltstone, rare amphibolite and
netadolerite of the Halls Creek Group, which bave been
intruded by large zranite plutons, The zone as a whole

has a northerly trend, and the granite bodies are ariented
parallel with this trend.

Folding is not well displayed within the Halls
Creek Group, and no detailed structural pattern has been
resolved, The strong north-trending foliation is probably

an axial plane cleavage.
and
Overlying the Halls Creck Group/the granitic

intrusives on the castern side, are the Middle Proterozoic
sedinents of the Speewah and Kimberley Groups, while the
western side is covered by Devonian and younger sediments.

Faulting is inportant in the King Leopold Mobile
Zone. Major faults in the nortbern part of the Sheet trend
north or north-west, (e.g. the Mount Elma and MountIWinifred
Faults), while in the sonth-west, the Pinnacle Fault, which
is believed to be associated with the Mobile Zone, has
a north-westerly trend. Subsequent faulting in the
overlying strata tends to parallel these directions.
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The Mount Cummings Division occupies a large
triangular area in the northern part of the Sheet area and
is bounded on the western side by the King Leopold Rangee
It includes rocks of both Middle and Upper Proterozoic age
which nnconformably overlie the Halls Creek Group and the
Wwhitewater Volcanics in the extreme north-west of the

division. The division is characterised by broad simple
folds, with dips of the order of 20° - 30°, which trend
west-south-west and plunge gently in this direction. At
its western margin, however, this trend changes abruptly to
north-south, the dips becone steeper, and some of the fold
axes are bent, but generally the change in direction oaccurs
sver a fault, This is thought to be due to a later folding
associated with activity in the King Leopold Mobile Zone.

Fanlting is very coumon; most of the fanlts are
assnciated with folding, and are simple, normal Cross faults
of small throw, trending roughly east-north-east or north-
south. Transcurrent faults in the central and western parts
trend slightly east of north, and displace the major fold
axes by as nuch as five miles, One of these is the southern
extension of the Greenvale fault on the East Kimberley
district. A reverse fault of very large throw cuts out uost
of the Speewah Group just west of the MeKinnon Syncline.

This fault trends north-east on the Mount Ramsay Sheet area,
but swings to the nortb on the adjacent Lansdowne Sheet area.

Upper Proterozoic sediments are preserved in two
areas in the Mount Cunnings Division. These are:-
‘ (i) The O'Donnell Syncline, which trends north-
east, is twenty-four miles long and five miles wide; it
surrounds the confluence of the Margaret and 0'Donnel

Rivers. The elongation and shape of this syncline has
been governed by the structural trends in the underlying
rocks. The development of this structure probably began
in the Middle Proterozoic and extended into the Upper
Proterozoic.

The margins of the syncline are modified Ly
faulting and foldinz. Snall east-west and north-south
trending faults are the most conmwmon, but the eastern margin
of the basin is defined by a large transcurrent fanlt, the
sontherly extension of the Greenvale Fault 2f the East
Kinberley arece. The latest movements on these faults post-
date the deposition of the Upper Proterozoic rocks; however,
some of these faults are rejuvenated Middle Proterozoic
dislocations. Shallow northerly or southerly plunging drag
folds are associated with the faulting.
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(ii) The McKinnvun Syncline is an elongate east-

north-easterly trending feature sixtcen miles long and three
miles wide, near the northern edge of the Mount Cumnmings
Plateau. The axial trend of the syncline follows that of
the underlying Middle Proterozoic strata. The southern
1limb of the fold has been modified by a fault, and the
post-Kuniandi Group dislocation on this fanlt was probably

a recurrent movement along a pre-existing reverse fault in the
underlying Kimberley Group. Other smaller north-south
trending faults post-date this sedimentation, and these are
rejuvenated Middle Proterozoic transcurrent faults.

The Western Faulted Margin trends north-south, and
extends from Mount Huxley and Palm Spring in the south,
through Macdonald Gorge to beyond Mount Winifred in the
north. It is about ten miles wide throughout. Within this
zone, rocks of the Speewah and Kimberley Groups form the
gently dipping western limb of a syncline, which has been
greatly modified by faulting. In the relatively undisturbed
areas, dips range from 150 - 450, and axial plane cleavagze
and ninor folding are developed, but in strongly faunlted

localities large drag folds are coumonly seen (Fiz. 26).

Fanlting has taken place along three main trends.
The larger faults strike north, or west of north; e.g.
eizht miles east of Mount Philip, where Pentecost Sandstone
is thrown agcainst the base of the Warton Sandstone, a
movenment of at least 3000 feet, and cight miles east of
Chaney's Yard, where the Mount Winifred Fault cuts out most
of the Speewab Group, a throw of at least 2000 feet. Other
major faults have an east-west trend, e.z. eight mniles cast
of Mount Winifred, where King Leopold Sandstone is thrown
against the Tunganary Formation, and west of Macdonald Gorge,
in the Margaret River valley, where faulting shifts the base
of the Warton Sandstone over two miles. No transcurrent
movement is known on this fault, but there is extensive
dragging of the Teronis Member in the fault zone. Further
to the south, east-west folding marks the southern limit
of the zone, but there is no way of estiumating uovenments
on the fanlt. Minor fanlting with a nortb-easterly trend
is present north of the Margaret River.
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Figure 26: King Leopold Sandstone, showing steep
folding. King Leopold Range, 2 miles

north of Mount Phillip.
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Some of the faulting in the King Leopsld Range
took place in the interval between the deposition of the
Speewah and Kimberley Groups. Four nmiles south of Macdonald
Gorge, on the western side of the fault, the King Leopold
Sandstone rests on the.0'Donnell Fornmation, while on the
eastern side it overlies the Luman Siltstone, It scems likely
that alunost the whole of the Speewah Group has been ernded
from the upthrown area west of the fault prior to deposition
of the King Leopnld Sandstone, Simnilarly, five miles north
of Macdonald Gorge, there is a rapid thinninz of the Speewah
Group from north to south beneath the King Leopold Sandstone.
Nowhere is the entire Speewah section present to the west of
the Mount Winifred Tault, which bounds this block, but east
of the fault the complete Speewah succession can be seen,
Pre-Kimberley Group faulting, with possible tilting to the
north, was followed by erosion of the Speewab Group strata.

Lennard Shelf ané Fitzroy Trough. The region cov-
ered by Palaeozoic sedinents in the western part of the Sheet
area can be divided into two tectonic units - the Lennard
Shelf, to the north of the Pinnacle Pault and the Fitzroy
Trough, to its south (Playford and J<bnstone, 1959).

The Fitzroy Trough contains a thick sequence of
Carboniferous and Pernmian sedinents which are thought to have
been laid down in a rapidly subsiding basin, whose sub-
sidence was related to novement on the Pinnacle and other
faults (McWhae et al, 1958).

The Lennard Shelf of the 0ld Bohemia-Laidlaw Range
area has remained virtually undisturbed since its inception,
though local unconformities and conglonerates within the
reef complexes are ascribed to novements on major faults
in Devonian tiues. Apart from these regional cffects and
local faults and their associated drag folds, most structures
in the reef complexes are depositional and include steeply
dipping fore-reef beds, and in the area immeliately bdordering
the reef, gently dipping back-reef beds. In both cases the
direction of dip is away from the associated reef, so an
impression of steeply plunging folds may be given. In nost
cases, the rocks of the inter-reef facies are horizontal,
though weak folding;in these beds is known from the southern
Buzle Gap-01ld Bohenia area. Tectonic folding is known in
the Horseshoe Rahge where the Pillara Limestone and Fairfield
Forunation have been folded into a gentle west-north-west
trending syncline. This is probably dve to la%e movements
in the adjacent Halls Creek Mobile Zone.,

M
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The eastern margin of the Lennard Shelf is marked
by thick, but locally restricted boulder congzlomerates, which
make up the Burramundi Range, Mount Elma, and the Sparke
Range. These conglomerates are of Devonian and possible
Permian age, and are probably fanglomerate deposits associated
with faults. It seems likely .from their position that their
formation is due to fault movements within the two mobile
zones.

The southern part of the area has a thin cover
of Grant Formation, which is of Lower Permian age. This unit
is very gently folded or tilted, and lies with angular
unconformity on the Devonian rocks.

In summary, the western part of the Sheet has been
subject to series of tectonic events, which were probably
controlled'by movement within the Halls Creek and King Leopold
Mobile Zones. The recurrent major faulting, together with
folding and tilting, repeats the pattern seen further to the
east in the Proterozoic basins of the Lubbock Range and
Matheson Hills, and in the East Kimberley Division, while the
large Mount Elma, Mount Winifred and Pinnacle Faults are
analogous with the Springvale, Woodward and Halls Creek
Faults of the eastern area.

The structural history of the Mount Ramsay Sheet
area can thus be summarized as follows:-

l. Formation of a narrow geosynclinal trough
in Archaean time, in which greywacke, dolomite and basic
volcanics of the Halls Creek Group were accumulated. This
was subsequently folded on a north-easterly trend, and
cut by the large faults of the Halls Creek Mobile Zone.

2. Intrusion of large acid and basic plutons
into these rocks in the Lower Proterozoic.

3, TFollowing peneplanation, the Kimberley Basin
began to subside in the Middle Proterozoic and the feldspathic

| - sediments of the Speewah Group were deposited. Some

faulting and uplift took place in the southern and western
margins of the basin, but sedimentation continued throughout
Kimberley Group and Crowhurst Group time.

4, TFolding of these sediments on an east-north-
-easterly trend, into simple open folds, accompanied by
fanlting.

5. The Colombo Sandstone was probably deposited
after a short period of erosion in a basin developed along
the trend of the 0'Donnell Syncline. Faulting on a
northerly trend was established in the King Leopold Mobile
Zone at some stage following the formation of the east-
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north-east structures of the Kimberley Basin,. East-west
faulting also took place prior to the deposition of the
Colombo Sandstone.

6. In the Upper Proterozoic, a small basin was
developed within the Halls Crsek Mobile Zone, where the
sediments of the Glidden Group were deposited and sub-
sequently gently folded on north-east and north=-north-east axes.

7. TFollowing a period of erosion, the basin of
deposition @f the Kuniandi and Yurabi Groups was developed
over the central part of the Sheet in Upper Proterozoic time.
The westerly extent of the basin is not known, but it
covered a very large area to the north and east and was
probably very ;deep during the deposition of the McAlly
Shale and Lubbock Formations. Folding on a north-north-
westerly trend was then developed; it is possible that an
earlier folding on the same trend, followed by erosion,
took place between the deposition of the Kuniandi and Yurabi
Groups. A later folding oh a north-west trend affected
the Kuniandi Group in the northern part of its outcrop.

This folding is on strike with the faulting of the Vestern
Faulted Margin, and is presumably due to rejuvenation of
these faults.

8. In Cambrian(?) time, further subsidence took
place within the Halls Creek Mobile Zone, and the Lally
Conclomerate and Antrim Plateau Basalts were formed. This
was followed by folding on east-north-east axes, which also
affected the Upper Proteroztic of the Lubbock and Ramsay
Ranges.

9, Subsidence in the southern part of the Sheet
occurred during the Palaeozoic, and the Lennard Shelf and
Fitzroy Trough were established. The subsidence of the
Fitzroy Trough was probably related to movements on the
Pinnacle Fault and other faults, but the Lennard Shelf
remained stable throughout its existence. In the Horseshoe
Range, however, some post-~Fairfield folding took place, and
Permian rocks of the Fitzroy Trough are folded into the
gentle Talbot Syncline.

The Goat Paddock. An almost circular topographie
depression, over three miles wide, and known as the Goat

Paddock, occurs to the east of the junction of the Margaret
and 0'Donnell Rivers. The depression is cut into the
gently dipping strata of the Kimberley and Crowburst Groups
(fig. 27).
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Figure 27: The Goat Paddock, viewed from the north-west.

In the north-eastern quadrant, the softer sedi-
ments of the Crowhurst and Louisa Downs Groups have been
breached in two places, and the creeks draining the depression
flow through the more easterly gap. In the southern area,
the walls are breached by narrow, steepsided gorges cut by
these streams; in most cases they are controlled by jointing
or faulting,.

Exposures in the walls show gently dipging, largely
unaltered Proterozoic sediments, except near faults where
local flexuring occurs and fine quartzite fault breccia is
commonly developed. Around much of the south-western quadrant
thick, poorly cemented scree deposits cover the lower slopes
of the walls, but in places these can be seen to rest
unconformably on older rocks, which are tentatively regarded
as being of Palaeozoic age (see Stratigraphy).

The (?)Palaeozoic rocks csop out intermittantly
around two-thirds of the circumference of the depression;
they are not exposed in the north-eastern sector. In most
localities only the uppermost beds are exposed, but in at
least one locality (in the eastern part of the depression)
what appears to be the full succession can be examined.

The lowermost beds are up to 50 feet thick and consist of
very poorly sorted sand-cemented sandstone-breccia and rest
unconformably on the Proterozoic rocks (figs. 28 and 29).
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Figure 28: (?)Palaeozoic sandstone-breccia (right)
resting unconformably on Pentecost Sand-
stone: Dastern part of Goat Paddock.

Figure 29: Close-up view of (?)Palacozoic sand-
stone-breccia shown in Fig,.28.



166.

The lowermost beds grade upwards into cobble and
pebble conglomerate (with well-rounded megaclasts), and
this in turn grades into medium-grained, well sorted, yellow=
weathering, silty, quartz sandstone. The conglomerate is
up to about 50 feet thick, and the sandstone is roughly the
same thickness. The thickness of the lower two units
appears to decrease rapidly towards the centre of the
depression.

The features which need to be explained are (1)
The circular shape of the structure and its high steep walls.
(ii) The tangential and radial faults and joints in the
immediate area of the depression. (iii) The origin of the
younger sandstone and conglomerate deposit., Two hypotheses
have been put forward; the first suggests that the circular
shape is due purely to erosion, which has been aided by
the strong rectangular jointing and fanlting which is
tangential to the rim of the depression. The younger
sediments represent later flood deposits and may be equivalent
to the Pliocene gravels of the O'Donnell Basin. The sand-
stones of the upper part of the sequence, however, resemble
parts of the Candren Sandstone Member of the Liveringa
Formation, and so the whole sequence has been tentatively
placed in the Palaeozoic. The joint pattern and folding
is probably due to the overall east-north-east trending
folds of the Mount Cummings Division, but could be influenced
by the large, transcurrent Greenvale Fault to the west.,

The second hypothesis suggests that the initial
~depression was due to the impact of a large meteorite, and
that subsequent erosion and deposit has produced the present
structure. The fault and joint pattern are considered to be
due to the initial impact, and the younger conglomerates to
be derived from the shattered upturned rim which is commonly
associated with meteorite craters. This rim has been
entirely eroded at the present day.

There seems to be no way of settling the question
without resort to geophysical methods. None of the diagnostic
features of meteorite craters, e.g. nickel-iron fragments, up-
thrown rim, bigh-pressure minerals, have been discovered, and
because of the extensive soil cover within the depression, are
unlikely to be found. A magnetometer survey might detect a
nickel-iron body if it exists beneath the soil cover, and gravity
work might clarify the structure within the rim.

Meteorite(?) Craters. Four elliptical depressions

up to 100 feet across occur in an area about 12 miles to the
south-east of Mount Dockrell, and are thought to be due to
meteorite impacts. (Dow, in prep.).
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GEOLOGICAL HISTORY

The geological history »of the Mount Ranmsay
Sheet area is long and complex, The area contains the
nost complete record of Middle and Upper Proterozoic
sedimentation in the Kimberley region, and may well provide -
despite long breaks in the record - the most complete
representation of this time span to be found in northern
Australia. More inportantly, the elucidation of the
stratigraphic sequence in the map area has led to a much
better understanding of the gverall stratigraphy of the Kimberley
region. We propose the correlations set out in Table 15:
most of the Middle and Upper Proterdszoic formations naued
so far in the Kimberley region are included in the table,
although the Carr Boyd Group of Dow et al (1964) (which is
thought to be broadly equivalent to the Speewab Group) and
sone nther units of doubtful stratigraphic position have
been excluded.

A sunnary of the geological history of the Mount
Ramsay Sheet area is given in Table 16. The table is
necessarily generalised and, in part, interpretative, but
should provide a starting point for more elaborate
investizations.



TABLE 15. CORRELATION CHART - MIDDLE AND UPPER PROTERQZOIC ROCK UNITS. - KIMBERLEY REGION.

L i M
KIMBERLEY PLATEAU . MOUNT RAMSAY SHEET AREA EAST KIMBERLEY REGION
(Gellatly, -+ ° Derricly and Plumb, (Dow and Gemuts, in prep)
in prep.)
' Antrim Plateau Volcanics Antrim Plateau Volcanics
CAMBERIAN » Lally Conglomerate
UNCONFORMITY UNGCONFORMITY
U Lubbock Formation Flat Rock Formation
P Louisa Tean Formation Albert Nyu¥ess Sandstone
P UNCONFORMITY Downs McNally Shale Edward Timperley Shale
E Group —_— Group —_—
R Yurabi Formation Boonall Dolomite
Mount Forster Sandstone
Egan Formation
UNCONFORMITY UNCONFORMITY
———
Estaughs Formation Mount Bertram Sandstone
P Mount Throssell Shale Wirara Formation Ranford Formation
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O e o et A
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D Group Wyndham Shale Crowhurst Collett Sandstone
g Group Liga Shale
E Mendena Formation Hilfordy Formation
P Pentecost Sandstone
R Elgee Siltstone
0 Kimberley Warton Sandstone
T Group Carson Volcanics
g King Leopold Sandstone LOCAL
0 Luman Siltstone UNCONFORMITY
Z . Lansdowne Arkose
0 Speewah Valentine Siltstone
1 Group Tunganary Formation
C 0'Donnell Formation
UNCONFORMITY
Whitewater volcanics
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SUMMARY OF GECLOGICAL HISTORY - MOUNT RAMSAY SHEET ARFA.
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ECONOMIC_GFOLOGY

——

A description of the nmining activity in the
Kinberley and East Kimberley Districts is given in Harms
(1959) and Dow et al (1964). Most of the nining within the
Mount Ramsay Sheet area is confined to rocks of Archacan
age. Gold, lead and tin have been produced at various tines,
while small shows of copper, chromite and chrysotile asbestos
are also known.

Asbestos. Small deposits of a rather silicified
asbestos (?chrystile), of the cross-fibre variety are
associated with blebs of magnetite, and osccur in an ultra-
basic body 6 miles north of Lamboo Honmestead. The maxiaun
length of fibre seen was about one inch.

Copper. Copper mineralization has been rccorded
from the Halls Creek Group and Carson Volcanics but = deposit
of econonic inmportance has yet to be discovered. Near
Mount Angelo, 20 miles south-west of Halls Creek, a ferrug-
inous and silicified gossan with malachite and cuprite occurs
in linestone gossan with nalachite and cuprite ocecurs in
liniestone lenses which are interbedded with schists, shale
and greywacke of the Olympio Formation. The largest area
of mineralization is at Prospect "A", and is about 150 fest
long and 50 feet wide. Following geophysical investigation,
the Mount Angelo deposits were drilled in 1962 by Peko
Mining, but there has been no production from these deposits.
Several other copper deposits ocenr in the Olympios Forumation
near Lamboo Homestead.

Chalcopyrite has been recorded from vuzhs and
anygdales within the Carson Volcanics. The lowernost
flows 2f this formation also contain disseninated crystals
of chalcopyrite.

Chromium. Several bands »f chronite, associated
with magnetite bands occur near the base of an ultrabasic
body six miles north of Lamboo Honmestead. These gravity
differentiated layers are exposed over a strike length of
150 feet, in a zone about ten feet wide, and are up to six
inches in width. Chenical analyses are not available to
date, but it scems unlikely that the body would Le econonic.
However, similar bndies in the East Kiuberley District, c.«a.
Panton Lopolith, carry traces »f platinum, so further work
is warranted.,
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Gold. Gold was discovered in the Kimberley
Region by Hardman (1885) during his geological reconuaissance
of the area, and during the ensuing rush, nuch alluvial
gold was won. The deposits were small, however, and were
soon worked out, Reef mining was also carried out at
the Mount Dockrell and Mary River mining centres. Smith
(1898, p.l9) lists returns for the whole of the Kimberley
District up to 1897. Finucane and Jones (193%9) described
several of the mines, and suggested that only two mines, the
Western Lead and the Irish Lass, showed any promise at that
time.

The Mount Dockrell and Mary River deposits occur
in quartz reefs in a sequence of sandstone, shale, slate
and intrasive metadolerites of the Olympio Formation. The
richest ore came from veins associated with the metadolerites.

Lead and silver also occur in associated with gold
in the Mount Dockrell reefs (Finucane, 193%3(b), Woodward,
1891), and the presence of sulphide in the ore led to
extraction problems in these ores. In addition, such ores
are generally up-graded in the zone of oxidation, due to
leaching of the sulphides, and this counld be one of the
reasons for the general fall in grade with depth in these
deposits.

The following Table which has been compiled
by the Statistics Branch of the West Australian Mines
Department, gives details of the production of the Mount
Dockrell eentre up to the end of 1963.

TABLE 17: DPRODUCTION - MOUNT DOCKRELL CENTRE TO 1963.

Number Production Ore Gold Silver
of Registered Lease Period Treated (fine (fine
Lease 0Z.) 0z.)
107 Erin-go-bracgh 1939-1941 61.00 53432
47 Lady Hopetoun Prior to 1827 40.00 322.77
81 Mt. Miniard 1935-1936 184,00 169.71
112 014 Golden Lream 1941-1942 92.00 29.19
103 01d Mac 1938-1940 235.70 179.66
1(M:Avictoria Prior te 1897  4.00 113.16
85 Western Lead 1935-1942 216,00 75.53 93.00
45 1Irish Lass 1937-194% 314.00 266.75
McNeill's Prior to 1891 40.00 123.6

Totals 1186.70 1333.68 93.00
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The Table shows that some of the early mines
showed a good return, but later mining has not been very
profitable, At the present time, there is virtually no
active g0ld mining in progress in the Mount Ramgay Sheet
area.

. Gold was also worked in the Mount Amherst region
‘(Johes, 1938). The gold occurs in quartz reefs in Proterozoic
granite, and in one case the productive reef is also associated
with a dolerite dyke. The deposits are not economic.

Lead-Silver., A small lead mine was in operation
about six miles north-north-west of Mount Amherst Station.
A Report by Jones (1938) states that granite country rock was
cut by "a number of quartz-carbonate veins containing galena
and cerussite". The strike length of the productive vein
is stated to be 350 feet, and the maximum width is 12 feet;
two samples cut across it assayed 15.69% lead, +2.34 fine oz.
silver per ton over 52 inches and 7.27 lead +1.45 fine oz.
silver over 144 inches. Dolomite and quartz are the
principle gangue minerals,

The deposit was worked in 1948 and 1952, when the
price of lead was high; the following table of production
figures was compiled by the Western Australian Mines Department
Statistician.

TABLE 18: PRODUCTION - MOUNT AMHERST LEAD MINE.

Silver Total

Year Ore + Concentrates Lead Value (fine Value Value
(tons) (tons) (A£) 0z.) (A£) (A£)

1948 6.53 4,51 356.12 18,54 1.2 357.82

1952 2.73 1.73 290.99 19.08 3.64 294,63

TOTALS 9.26 6.24 647.61 33.62 4,84 652.45

From the present state of the workings it secems that the

vein does not persist in depth, nor was it economic over its
entire length of 350 feet.

Jones (op. cit.) also reports similar veins south
of Mount Ambherst Homestead and carbonate veins are known frem
east of the homestead and from Me No Savvy Yard. Lead and
silver also occur in association with gold in the Mount
Dockrell reefs. (Finwcane, 1938(b), Woodward, 1891).
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A new, ninor nsccurrence 2f galena in an isolated
onterop of sheared dolomitic siltstone and sandstone of the
Lubbock Fornation was found by zeologists of Pickands Mather
& Co., in the course of their prospecting near Louisa
Downs in 1964. This is the only occurrence of econonic
minerals recorded in these rocks,

Tin, Tantalum, Columbiuu,. Tantalite, manzano-
colunbite and cassiterite occur in pegnatites in the Mount
Dockrell region, together with albite, nuscovite, tourmaline
and ninor spessartite, Where the
pegnatites cut calcareous country rock, small amounts of

fluorite ané apatite are also developed in the pegnatite.
The pegnatites are of several types; imrezmlar, tabular or
thin reeflike bodies are known, and sonme include nmasses of
country rock. Strike lengths of up to 500 feet are not
uncomnon, and they range in width frou 10 to 200 fzet.

Alluvial concentrates shed from these pegnatites
have been worked from time to tiue. Production figures,
conpiled by the West Australian Mines Department Stzatistician
are given below:

—TABLE 19 : TIN PRODICTION - MOUNT RAMSAY 1:250,000 SHERT
Tin concentrates Valwe

Mining CTentre Period O il
Quantity (Tons) Metal Content(units) (&)

Mt. Dockrell 1943 0.40 40.00 143.00

Mt. Dockrell 1962 0.46 30.31 295.95

Willy willy '

(Columbium Ck) 1951 0.17 12.00 166.87
no 1952 0.06 4.00 42.56

Sanpling of the Columbium Creek deposits by

Finucane (1938c) showed the following results.
TABLE 20 : ATTUVTAT, CONCENTRATES, COLUMBIUM CREFK

SAMPLE NUMBERS
1 2 o, 4
Amount of concentrate in oz. 2.07 0.47 0.18 0.23%
Calculated concentrate (1lb per cu.yd.)0.93 0.32 0.10 0.17
Assay of concentrates

Sno,, % 74.3 69.3 T.3 60.6
(TaNb)205 % 20.0 22.3 72.4 29.9
present as Cassiterite % 75.8 70.7 7.4 61.8
Colunmbite % 24.1 26.9 87.2 33.6

Finucane's survey found no tantalite on this survey,
but Simpson (1952) describes ferro-tantalite from the
headwaters of Willy Willy Creek, and from a pegmatite near
Mount Dockrell.
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Water. (Description provided by A.D. Allen, Geolozical
Survey of Western Australia). The area covered by the
Mount Ramsay Sheet has an average annual rainfall of about
15 inches per annuim, nost of which is received in the wet
season between November and April. It has an average
potential evaporation of 100-110 inches and consequently
most surface water is lost, and there is a scarcity of water
during the dry season.

The area is drained by several large rivers or
creeks the majority of which are tributaries of the Fitzroy
River., The rivers flow only during the wet season and for
the rest of the year they are dry, except for isolated water
holes, which may be sustained by springs or are merely
ponds of river water. Where the rivers bhave wide sandy beds
soakage water (underflow) way be obtained from the alluvium.

Groundwater is obtained from 45 bores - 'and wells in
the area and occurs in a variety of rock types and structures.
Eight abandoned bores are known.

For ease of description the region is divided into
hydrological provinces, the Kiwmberley, Halls Creek, and
Canning Basin Provinces.

l. Kiwuberley Province. The Kimuberley Province

is underlain by seldimentary and basic igneous roeks

which range from Lower to Upper Proterozoic in age. The
sedimentary rocks are dominantly feldspathic and quartzose
sandstone with minor siltstones. They are hard and
silicified in outcrop and in general appear to have a low
primary porosity and permeability, although this may not be
so at depth. The basic izneous rocks, comprising dolerites
and volcanics are well jointed and less resistant to
weathering, and commonly have residual black soil plains
developed over then.

Perennial and intermittent springs frequently
occur where rivers have forned zorges in strata dipping at
30° or more and may sustain water holes, Other springs
(rock-holes) occur along fault lines, particularly in the
flat-lying King Leopold and Pentecost Sandstones, where the
groundwater salinity is exceptionally low with values of up
to 100 p.p.na. total dissolveéd solids.
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Bores within the Kimberley Province on the adjacent
Lansdowne 1:250;000 Sheet area are generally 40 to 60 feet
deep with static water levels 20 to 30 feet beluw the surface,
but little information on these features is available in the
Mount Ramsay Sheet area. The groundwater is usually non-
pressure water but occasionally pressure water may be
obtained from within confined joints or bedding planes;
salinity is on average about 250 p.p.a. total dissolved
solids. Supplies vary from a few zallons to 2000 gallons
per bour, with average yields of about 750 gallongper hour.

The main aquifers utilized are the Hart Dolerite

" . where weathered

and Carson Volcanics mainly because/they are casier to
drill by percussion cable-t2o1 plants and because they have
2 greater nunmber of potential water-bearing fractures than
do the sandstones.

Groundwater levels usually decline during the dry
season due to water lost by evapo-transpiration and punping,
Occasionally after several years of low rainfall, bores or
wells may dry up. However, water levels recover during the
wet season (if there is sufficient rainfall) and indigate
effective direct recharge by rainfall or indirectly fron
run-off,

2. Halls Creek Province. This Province is
underlain by the Archaean Halls Creek Group whicbhb includes
greywacke and siltstone with subordinate dolomite, It has
been isoclinally folded, faulted and later intruded by the
granites and basic igneous rocks of the Lambo» Conplex.

The rocks have little or no primary porosity and groundwater
is obtained from joints within the rock or from alluviun
derived from theu. Consequently, this province (mainly
underlain by granitic rocks) which contains some of the unost
valuable pastoral country, has a very low groundwater
potential.

Rare springs of low salinity water issue fron
joints within granite and from bedding planes and fracture
cleavage within rocks of the Halls Creek Group. However,
mnost are probably intermittent and flow only after the wet
. season.

There are 34 bores and wells in the province naxt
of which yield non-pressure water. They range in depth from
30 to 50 feet and the groundwater sceurs at a depth between
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20 and 30 feet below the surface, except in alluvium along
creeks, where groundwater (underflow) may occur at very
shallow depth. Groundwater salinity varies between 150 and
4500 p.p.m. total dissolved solids, but the average salinity
is about 450 p.p.m. Supplies of up to 2000 gallons per
hour have been obtained from the fractured rocks but 250 to
500 gallons per hour is more usual. Bores or wells in
alluvium may give higher yields.

The most important aquifer is probably alluvium
deposited along drainage lines, which are commonly aligned along
master joints. If there is a depth of about 30 feet of
alluvium and weathered granite, groundwater is usually
encountered, However, hard rock is nsually encountered at
shallow depth and even if hard rock drilling plants are used
it is a matter of chance whether water bearing exfoliation
joints or cross joints are intersected. In areas underlain
by the Halls Creek Group, the basic volcanics are commonly
water bearing, and dolomites and greywackes are also
potential sources of supply.

Similar comments apply to groundwater levels and
recharge as to the Kimberley Province.

3. Canning Basin Province. On the Mount Ramsay
Sheet the Province is underlain by siltstone, sandstone,
limestone conglomerate and shale which range from Devonian
to Permian in age, With the exception of the limestones, the
rocks have primary porosity and permeability, and all can be
readily drilled by percussion cable-tool rigs, with the
exception of the conglomerate.

Perennial springs are known in the Burramundi Range,
Horseshoe Range, Guppy Hills and Hull Range. They are
usualiy'associated with limestone or conglomerate and may
discharge large supplies of low salinity groundwater e.g.
Cave Spring in Bugl®é Gap.

Little information'is available abont the 11 bores
or wells in the area. Bores range in depth from about
50 to 250 feet and cbtain both pressure and non-pressure water.
Static water levels are between 30 to 60 feet below the
surface. Groundwater salinity depends on the aquifer and the
proximity of intake areas and is reported to be low in the
limestones but variable. In the Grant Formation supplies are
also dependent on the aguifer. In the limestones and the
Grant Formation supplies of 5000 gallons per hour and more may
be obtained but in other formations the supply is generally
much smaller,
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The most important aquifers are Devonian lime-

. stones in the north-western part of the Province and

sandstones within the widespread Grant Formation. Coarse
congzlonerates like those of the Burranmundi Range are also
potential aquifers but would present drilling probleus.
The otber formations have a poor groundwater potential,

Miscellaneous. Although of no innediate
econonic value, deposits of limestone, presumed to be of
fairly bigh quality, are plentiful in the Devonian reef
complex in the western part of the Sheet area, and in the
Egan Formation in the O'Donnell Syncline.

Gossans have becn noted along a west-trending
line stretching from a point 4 miles west of Bullock Paddock
Yard for 3 miles to the west. They overlie rocks mapped
as Biscay Formation. Strong iron and manganese staining
and the incipient development of gossanous material is
evident about 1 mile to the east of the E11l section locality
and limonite-boxworks bave been observed along a fault 5
miles north-east of Junction Yard (near the junction of the
Margaret and O'Donnel Rivers) and at several other points
in the 0'Donnel Syncline, all within the carbonate-bearing
strata of the Yurabi Formation.
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APPENDIX I

Classification of Sandstones

The sandstone classification used in this report
is adapted from the classification proposed by Dapples,
Krunbein and Sloss (1953). The essential features of
this classification are shown in figure 1.

FIGURE | : CLASSIFICATION OF SANDSTONES

(Affer Dapples,E.C,Krumbem,We, and Sloss,L.L, /1953 ~ Pefrographic
and lithologreal attributes of sandstones .....T.Geol. V.6/ pp 25/ <317.)
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Key to Litholozical Symbols.
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p— verythick (>36") O3
o ° o | Conglomerate Thick (&"-36") =
' Thin (0:4°-6") =—
ﬁ Polomsite Laminate (€ 0:4") =
@ — Y - PARTINGS |

Massive (>36") ma

==RLC Blacky (6*-36") bl
: #l

Flaggy (0-4"-6")

Siltstone Fissile (<0:4") £s

a0 4| Tillite Cross-bedding =

Ripple markKs “an.
Calcareous Calc Oolites ()
Dpolornilic Dol "Stromatolites @
Cherty Ch

Fermg:hoys Fe
Feldspathic  Fel
Pyritic Py
Micaceaus Mic

F/GURE 2 < Symbols used in columnar sections




o

180.

Classification of Stratification and Parting Units,

In an effort to standardize the terminolézy used
in describing parting intervals and stratification- in;erval;,
we have adopted, for use in this report, the. nomenplature
shown in Table 1. '

TABLE 1 : PARTING AND STRATIFICATION NOMENCLATURE : !

Terms to describe Thickness Terms_&p describe
stratification cm. ins. partinv ints

Very thick bedded 100 36 Ma551ve o

Thick bedded 15 - 100 6 = 36 Blocky

Thin bedded 1-15 " 0.4-6 Flpggy

Laminated 1 0.4 Fiﬁsi}e

Measured Sections

Descriptions of sections measured through the
Elgee Siltstone, Egan Formation and Yurabi Formation are
set out below: all have been measured with tape and
Abney level and most have a reasonable order of accuracy
(say i 10%). Photo-reference numbers refer to air photozraphs
of Mount Ramsay 1:250,000 Sheet |

ELGEE SILTSTONE:

Location: Measured along east bank of Margaret River
3 to 4 miles north of Me No Savvy Yard.
Photo-Reference:

Measured by: Ri Halligan:
OVERLAIN BY PENTECOST SANDSTONE

190! Purple, finely laminated shale and silty shale, with
occasional minor flaggy laminated medium to fine-gréined
quartz sandstone near base, and occasional greén banpds
in shale near tops

5 Pinkish-orange weabherinz, cream, medium ta fine-
grained, micaceous friable quartz sandstone. Forms
hard ridge. |

30! Purple, finely laminated shale.

1! Purple, silty shale, finely laminated, forms a hard
ridge, o

i Purple, finely laminated purple shale with occasional
flaggy laminated pink and green fine-grained silicified
quartz sandstone and silty shale bands.,

2! Massive, thick bedded, purple siltstone, forming a
bardy outstanding ridge.

307  Purplé, massive finely lamindtéd shales



70!

473"

26!

26!

45!

58!

20"

5!

30!

25"

51
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Maroon, thinly flaggy to fissile, laminated siltstone
with thin green bands. Flagey to blocky, laminated,
cream fine-grained quartz sandstone beds near base,
becoming less frequent upwards.

Maroon, thinly flaggy to fissile, laminated siltstone,

Interbedded with thinly flaggy laminated pale green

shale and silty shale horizons. The maroon rock is

the dominant type. Bedding planes are not very
regular in the siltstone. Greenish bands become less
common near top.

Purplisb and green fissile, finely laminated,

siltstone with thin (6") yellow ocherous dolomite

bands.,

Maroon, fissile, laminated, maroon siltstone, inter-

bedded with occasional blocky to massive yellow weather-

ing grey dolomite and fine-grained orange weathering
silicified quartz sandstone:
Purplish fine-grained massive dolomitic siltstone.

Poor exposures, Thinly flaggy to flaggy, thinly

bedded dolomitic siltstone,

Poor exposures. Purplish thinly flaggy laminated

dolomitic siltstone, siltstone and shale; sometimes

micaceous,

Fine-grained off white or grey micaceous quartz sand-
stone with ripple marks; occasional interbeds of
grey or fawn weathering, fawn ferruginized sandy
dolomite.

No exposures. Rubble of brown weathering off white or

grey fine-grained micaceous quartz sandstone.

Coarsely crystalline fawn weathering grey dolomite with

occasional flaggy thin bedded medium to fine-grained

grey silicified quartz sandstone parts. The dolomite
becomes sandy near the top, and current bedding is
also present, and ferruginisation along joints and
bedding planes is frequently seen, which weathers to
give a rough surface to these beds. Stromatoliths are
present in beds about 12" thick, and in one core this
bed is followed immediately by a current bedded quartz
sandstone.

Grey flaggy thin bedded fawn weathering medium-grained

micaceous quartz sandstone.
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5!

10!

2!

20!

10!

40"

1158!
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Dark brown weathering grey fine-grained dolomite with
tubular stromatoliths. =

Grey flaggy thin bedded fawn weathering medium-grained
micaceons quartz sandstone,

Olive weathering, cream, blocky fine-~grained crystall-
ine dolomite, with closely parallel separate tubular
stromatoliths. Rather rubbly and with a granular
sandy appearance on weathered surface. Some manganese
dendrites. The stromatoliths are frequently ferrug-
inised.

Cream, silicified, fine-grained dolomite with
occasional dendritic manganese patches.

Poor exposures. Off white to fawn blocky to thinly
flaggy cnrrent bedded sandstone, with occasional
finely laminated porous, ferruginous medium-grained
silicified quartz sandstone, possibly representing
dolomite sandstone. E/C.

Grey weathering silty and sandy laminated, thinly
flaggy, micaceous shales, with ?compaction depressions,
interbedded with thin bedded, medium-grained quart%
sandstones.

Maroon laminated silty shales with occasional green
bands, becoming more massive towards the top, inter
bedded with flaggy, thin bedded fine-grained fawn

or pinkish fawn, well sorted quartz sandstone. Some
of the sandstones are finely laminated. The sand-
stones occur at irregular intervals throughout the
section, hut are closer together near base.

E/A,E/B.

UNDERLAIN BY WARTON SANDSTONE



183.

EGAN FORMATION : SECTION E1

Location: 3% miles sou£h 200 east of Hibberson Bluff.

Photo-Reference: Not available.

Measured by: D.Bi Dow

2ot

11!

50!
o5k

8!

11!
70!

o

OVERLAIN BY YURABI FORMATION

Cream mnd grey, thinly flazgy dolonmite. Crops ont
as resistant beds and comprises 30 to 40% of the
succession. The remainder does nnt crop out
(probably mainly dolomitic siltstone).

Grey, massive limestone. Grades laterally into
pink to cream flaggy medium-grained, slightly sandy
dolonite to west,

Grey to pink laminated fine sandy limestone.
Pink thinly flaggzy calcarceous siltstone interbedded
with pink thinly flagey calcareous quartz sandstone.

Brown weathering,. pink, nassive, medium-grained
calcareous sandstone, Quartz grains well rounded.
Ripple marks and cross beds present.

No outecrop.

Reddish-brown, massive, medium-grained calcareous
quartz sandstone. Angular pebbley beds conmon
near base,

Congloumerate consisting of mostly well rounded
pebbles of dolomite and other rock types, set in a
nedium-crained calecareous sandstone matrix.

No outcrop. Scree suggests presence of clay contain-

ing pebbles (tillite).

UNCONFORMABLY UNDERLAIN BY KIMBERLEY GROUP
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EGAN FORMATION : SECTION E2

Locality: 2 miles south of Hibberson Bluff, Margaret River.
Photo-Reference: 5A/75/A-B.

Measured by: R. Halligan.

OVERLAIN BY YURABI FORMATION (SECTION Y1)

10' Yellow weathering, yellow thick-bedded dolonite,
sone flaggy bands.

25' Grey weathering grey thin bedded flazgy dolonite,
with some softer shaley bands.

12' Yellow weathering yellow and grey dolomite and
dolomitic shales.

15'* Light and dark grey laminated flaggy limestone.

33' Dark grey fine-grained sandy limestone, with inter-
bedded thin pale grey and fawn weathering pale
grey limestone.

65! Dark grey flacgy laminated linmestone,
22' Rubble, with odcasional bands of linmestone.

52! Massive, thick bedded grey weathering, slightly
ferruginised mediun-grained angular quartz sandstone.
The rock is porous, probably derived from calcareous
sandstone.

23' No exposure.

ant . y . _

25" Massive, thick bedded grey weathering, slightly
ferruginised mediun-grained angular quartz sandstone.
The rock is porous, probably derived frou calcareous
sandstone.

24" Grey weathering, massive, thick beéded slightly ferrug-
inised medium-grained sandstone, pbssibly derived
fron calcareous sandstone. Occasional pebble beds,
and includes thin, calcarenus current bedded sandstones.

10' Grey, thin bedided dolomite, with interbedded soft
pink occasionally laminated shaley dolomite. Some
thin dolomitic sandstone beds,

2' Pebble conglomerate. Angular and rounded pebbles of
quartz sandstone and dolomite, up to % inch, in a
coarse quartz sand matrix.

UNCONFORMABLY OVERLIES HIBBERSON DOLOMITE
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EGAN FORMATION : SECTION E3

Locality: O'Donnell Syncline, 2 miles north of Mount Dent.
Photo-Reference: M.R.5/85/A-B-C.

Measured by: R. Halligan

30!

4t
20!

36"

23

10"

30"
109

16"

18!

OVERLAIN CONFORMABLY BY YURABI FORMATION
Cream weathering, and white and fawn weathering,

thin bedded flagey pinkish-grey, fine-grained dolonite.

Pale grey and fawn weathering, laminated dolcnite.

Pale grey and medium-grey weathering, dark grey to
nediun-grey, thick bedded limestone.

Pale grey weathering, blue grey, massive, thick
bedded limestone.

Striped dark and pale grey weathering, dark grey and
pale grey, flaggy to blocky laminated limestone.

Dark and nedium-grey weathering, grey, massive to
blocky, thick bedded limestone, Brown, ranifying
ferruginised stringers thronghout the rock.

Grey weathering, pinkish, flaggy, finely laminated
granular limestone. Some interbeds of secondary
calcite.

Grey weathering, grey, flaggy, thinly bedded lime-
stone,

No exposure.

Crean, maroon and ocherous, flaggy, thin bedded lime-
stone with occasional sandy bands.

Pebble and granule conglomerate. Rounded pebbles

of abundant quartz sandstone, less frequently

quartz, in brown or‘uauve-weathering mediun to fine-
grained quartz sandstone matrix.

Rubble, with occasional brown and grey weathering,
maroon and crean, flaggy, thinly bedded dolonite;
may be calcareous.

OVERLIES PENTECOST SANDSTONE WITH ANGULAR

UNCONFORMITY
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EGAN _FORMATION : SECTION E4

Location: 0'Donnell Syncline, 2 miles north-east of Mount

Dent.

Photo-Reference: M.R.5/83/C-D.

Measured by: R. Halligan

30!

20!

22

5|

62'

30" -

50"

OVERLAIN CONFORMABLY BY YURABI FORMATION

Cream weathering, grey and slightly pink, flagay,
thin bedded dolomite.

Cream weathering, maroon, flaggy, thin bedded
dolomite.

Brown g2rey weathering, grey and pale grey, laminated
limestone. Sometimes ferruginised.

Buff-weathering pale cream and brown limestone;
speckled appearance on fresh surface.

Dark grey and white weatherine, dark grey, irrecularly
laminated limestone.

Pale grey and dark grey weathering, male grey and
dark grey, flaggy, laminated limestone. Contains
irregular cavities with calcite infillings.

Pink and cream weathering, pink and cream, flaggy,
thin bedded limestone.

Pebble conglomerate. Rounded pebbles of abundant
quartzite, less frequently quartz, in a siliceous
medium to coarse-grained quartz sandstone matrix.

UNCONFORMABLY OVERLIES KIMBERLEY GROUP
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EGAN FORMATION : SECTION E5

Location: 1% niles north-west of Junction Yard.

Pbhoto-Reference: Mount Ramsay Run 5, Photo 79, Point 1.

Measured by: H.G. Roberts

30!

30"

30!

20!
10!

30!

10!

3!

5!

OVERLAIN BY YURABI FORMATION

Yellow and light grey weathering, yellow and light
grey, flaggy, thin bedded dolomite interbedded with
pink and yellow dolumitic siltstone. Light grey
dolonmite near base.

Black ané light grey, massive, finely laminated to
thick bedded limestone. May be 20litic in places.
Stromatolites occur in the uppermost 10 feet.

Black and brown weathering, dark grey thinly flaggy,
finely laminated, fine-grained sandy limestone.

No outecrop.

Red, brown and yellow weathering, flaggy, laminated
fine and medium grained calcareous sandstone. Pitted
surfaces counon. Calcite(?) cement forms up to 30%
of the rock.

Cobble conglomerate consisting of ovoid, polished,
boulders, cobbles, pebbles and granules of white and
purple quartz sandstone, set in & dolomite matrix.

Yellow, flaggy and blocky, laminated dolomite, inter-
bedded with sandy and silty dolounmite.

Orange weathering, massive, medium-grained quartz sand-
stone with a minor clayey cement. Sonme clay grains.
Ripple marked near top.

Brown weathering, white, flaggy, fine-grained quartz
sandstone with a ninor silica cement. Current ripple
marks common,

Cobble conglonmerate consisting of ovoid cobbles and

boulders (up to 3 feet across) of purple quartz sand-
stone, set in a minor sandy nmatrix.

UNDERLAIN BY COLLETT SILTSTONE
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EGAN FORMATION : SECTION E6

Location: 10 miles east 30O north of Junction Yard.

Photo-Reference: Mount Ramsay Run 4, Photo 38, Point 2.

Measured by: I. Gemuts.

22!

o

15

20!

10!

15"

3!

34

OVERLAIN BY YURABI FORMATION (SECTION Y2)

Pink, thinly flagzy, finely laminated, fine-grained,
dolomite and silty dolomite interbedded with fissile,
thinly laminated dolomitic shales. Unit is shaley
towards the top. Dolomitic shales are current bedded.

Yellow to pink, flaggy to thinly flaggy, finely lamin-
ated fine-grained siliceous dolonite. Unit has thin
breccia horizons.

Grey to black, blucky to flaggy, thin bedded interbeds
of dark black fine, and grey medium-grained limestone.
Some of the limestone bands are porows and bhave a
gossan like appearance, No o20lites or stromatclites
were noted.

Pink to yellow to grey, flaggy to thinly flaggy, finely
laminated, fine to coarse-zrained sandy and silty
dolomite and silty dolcmitic limestone. Towards the
base a 3 ft. brecciated dolomite with nminor slunping and
a 6 ft. grey coarse sandy dolomitic limestone with
poorly sorted quartz grains and possible detrital mica.

Poorly outcropping, dominantly pink, thinly flaggy
laminated limestone.

Grey to pink; flaggy, finely laminated, mediumn-grained
feldspathic calcareous sandstone. Cross bedded.

Yellow, thinly flazgy, non-laninated, fine-grained
dolonmite.

Conglomerate - pebbles (50% and cobbles (50%) (quartz
sandstone donminant and dolomite subordinate) set in a
fine-grained dolomitic matrix. Creanm thick bedded
fine-grained dolomite band close to base,

Yellow to buff - flagey, thin bedded, poorly sorted,
coarse-grained pebbly feldspathic sandstone. Matrix
is siliceous and slightly ferruginous. Towards the
top pebbles form poorly sorted bands. Right at the
top a poorly sorted cobble band occurs - pebbles and
cobbles are set in a feldspathic sandstone with a
dolomitic calcaresus matrix.

BASE NOT EXPOSED
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EGAN FORMATION : SECTION E7

Location: 3 miles south-west of Junction Yard.

Photo-Reference: Mount Ramsay Run 5A, Photo 77, Point 1.

Measured by: H.G. Roberts

30! Yellow, buff and pink surfaced, pink to yellow
(Approx) flaggy, laminated silty dolomite and dolomitic
siltstones A thin bed of poorly sorted sandy

dolomite is present near the base. (Q)

40! Massive limestone, laminated and prelominantly light
(Approx) grey near base (PO, Pl), becominz thick bedded and

black (P3) with sporadic 2"-6" light grey bhands in
upper half. Light grey bands (P3) contain sone
fine-grained quartz sand and are cross bedded., Bands
of black oolitic limestone (P4) occur in the upper
part of the unit; algal stronatolites overlie the
oolitic strata (P5). (P) Pyritic in upper hzalf,

5! Dark grey, massive, medium bedded dolomite breccia
with lenticular 2"-3" bands of pink to white dolomite

(0).

64' Grey and yellow weathering, grey to brown, flaggy and
thinly flaggy, finely laminated, very fine and fine-
grained sandy limestone with nmicro cross beds anéd thin
penecontemporanenusly brecciated beds. Becomes dark
grey and less sandy near top. (MN).

8! Light grey surfaced, pink, laninated, flaggzy and thinly
flaggy, fine sandy limestone. Small scale cross beds
present. (L).

15' Brown weathering, buff, flaggy, thinly laminated, fine
to medium-grained calcareous sandstone (70% sand 30%
calcite). Grains are well rounded, poorly sorted.

- Laminae due to varying calcite content. A thin bed
containing pebbles of white silicified quartz sand-
stone up to 2" in diameter occurs near the base.
Cross beds and slunp structures osccur at the basc.
Rare thin cherty limestone interbeds occur near the
top (K).

15' Pink surface, pink, flaggy laminated silty dolw.mite and
medium-grained sandy dolomite with rare thin dolonite
or silty dolonite lauinae; calcareous in part. The
sand consists mainly of clear quartz, chert and yellow
dolonmite, and is well rounded, but poorly sorted.
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The sand content of the strata varies vertically
in a mega-alternation as well as a micro-alternation

().

3' Buff, massive, laminated, fine and mediunm-grained
sandy dolomite, with thin bands >f coarse-grained
sandy dolomite containing scattered pebbles of quartz

(I).

4' Yellow surfaced buff, massive, thick bedded, pebbly
coarse-grained calcareous sandstone. Coarse-grained
quartz sand comprises 35% of rock, calcite 35% and
pebbles 30%. The pebbles are concentrated in two 9"
zones, one at the base the other 9" above; they range
from well rounded t5 angular and are up to 3" in
diameter, but are mainly from §"-;"; they consist »of
quartz sandstone (60%), dolomite (30%) and quartz (109).
Some cross beds (G).

116" Black surfaced, wnite to light pink, medium-grained
thin bedded calcareous sandstone. Washouts and other
evidence »f diastems at base (F).

2"  Poorly sorted pebble conglonerate, consisting of well
rounded to angular pebbles of quartz sandstone (50%)
quartz (40%) and dolomite (10%) set in a quartz sand-
calcite matrix (F).

2' Light pink, laminated silty dolomite verging on dslo-
mitic siltstone. Contains abundant scattered fine
and medium-grained quartz sand. Sonmewhat leached.Some
white stringy shale partings present (E).

4' Pink, massive, sandy dolomite, wmainly mediun-grained
sand but some 2" bands are very clarse-grained and
some 2"-6" bands contain fine-grained sand. Ripple
marked at the top (D).

2' Pink sandy dolomite with scattered pebbles up to §"
in diangter. Coarse (3"-4") ripple marks at top (C).

4* Thinly flaggy, "wispy" very poorly sorted mediunm-
grained qruartz sandstone witb ninor dolomite or
calcite in the matrix; contains thin dolonitic or
calcareous siltstone partings; in middle of unit 9"
bed of pink finely laminated very fine-grained sandy
dolcni te with scattered grains of medium-grained
quartz sand (C).
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6' Massive alternating calcareous sandstone and pebbly
calcareons sandstone, Thepebbly rocks are nore
important low in the sequence; the matrix ranges in
grainsize from fine to very coarse sand and includes
a variable amount »f calcite - the pebbles are mainly
well rounded and consist of quartz (90%) red and
black jasper and other rock types (10%). The pebble
free calcareosus sandstone is usually fine to nediun-
grained and contains caleite in the mtrix (B).

2! Massive pebble-breccia consisting of angular elongate
preferentially oriented pebbles of purple siltstone and
purple very fine-grained sandstone of Crowhurst
Group (70%) and vein quartz (30%) set in a nmatrix of
coarse-grained quartz sand and calcite. Sand 30%,

calcite 20%, pebbles 50%i The pebbles average
2-2n in size.

UNCONFORMABLY OVERLIES COLLETT SILTSTONE
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EGAN_FORMATION : SECTION 8

Locality: 1 mile east of Hells Gate

Photo-Reference: 6.3%3%.28

Measured by: I. Gemuts

o5

29!
15¢

5 1
20"

OVERLAIN BY YURABI FORMATION

Grey weathering, grey, massive, coarse-grained
limestone, in part cherty and oolite rich.

Cobble/boulder conglomerate; red, sandy natrix.

Yellow weathering pink, thick bedded, blocky
coarse—-grained dolonite.

Grit tillite; red clay/silt matrix.

Cream weathering pink, thin bedded, flaggy fine-
grained dolonite.

UNCONFORMABLY OVERLIES CARSON VOLCANICS
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EGAN FORMATION : SECTION E9

Location: 2% miles east of Lily Hole Bore.

Photo-Reference: £.9.

Measured by: R. Halligan.

-... 22" “Pale brown and yellowish brown weathering, yellow,
fissile finely laminated dolomite with o2ccasional
blocky, laminated, yellowish dolomite interbeds.

. 20" Dark grey to grey, flaggy, thin bedded, cross bedded,
oolitic liumestone,{T.1)

20" "Dark and pale grey, striped, flagzy, finely laminated
dolonite and cream weathering dolomite with thin
brown laminae (T.2.

_26' -Grey weathering, dark grey, blocky, thin: to mediun
bedded, fragmental dolomitic limestone,(T:3)

. 82'" 'Dark grey and pale brown weathering finely laminated
fissile silty limestone, with occasional 2" beds of
finely laminated limestone towards top of section.

1*6" Dark blue~grey blocky irregularly laminated, thinly
laminated dolomite, with alternate laminae of dark
grey and fawn dolomi te, This is a very fine-grained
rock, almost cherty in appearance.

g Conglomerate. Elements vary from granule to boulder

size, .but.are-mainly pebble to coblle grade. They

" consist largely of medium to ccarse-grained silicified
white-or fawn.quartz sandstones, generally subrounded
or rounded, though some angular types are present,
together with frequent-angular pebbles »f dark

"dolomite. These elements are set in a dolonite

" sandy matrix.

'IF““Darkpgreyvueathering,-dark grey blocky finely
laminated dolonite.(T.6)

"25’-MGrey,-cream and pinkish crean weathering blocky,
thin bedded dolomite. Some beds are thinly laminated,

@7y
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EGAN FORMATION : SECTION E10

Location: 4 miles west of Louisa Downs Homestead.

Photo-Reference: Mount Ramsay Run 10, Photo 57, Point 13.

Measured by: I. Gemuts

OVERLAIN BY YURABI FORMATION (SECTION Y3)

100' Purple, (carbonaceous in part), fissile, finely
laninated shale. Micaceous and alternate laminae
are limonite enriched. At base a friable feldspathic
sandstone; leached and has a spongy texture,

25! Grey and yellow, blocky thin bedded oolitic limestone -
the oolitie bands vary from 1"-1' in width. Oolites
are up to " in diameter and lighter bands consist
of dolonmite or a fissile dolomitic shale.

20' Purple to yellow, fissile, finely laminated dolonitic
shale and silt.

15! Pink, flaggy thin bedded dolomite.

10" Boulder tillite; wvery poorly exposedi

BASE NOT EXPOSED
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EGAN FORMATION : SECTION E11

Location: 9 miles south 10° east of Louisa Downs
Honmestead.

Photo-Reference: Mount Ramsay Run 12 Photo 01,
Point

Measured by: H.G. Roberts
OVERLAIN BY YURABI FORMATION (SECTION Y4)

120' Tillite represented by scattered boulders in soil =
boulders and cobbles mainly purple quartz sandstone
and white and purple quartzite. No matrix seen,
but silty, leached rubble is associated with boulders.
Manganese staining common.

120" Orange surfaced buff to yellow, massive to flaggy,
thick bedded to laminated cherty siltstone (b);
rare thin (2" to 3") interbeds of coarse-grained
arkose occur in the lowermost few feet. Rock is
stfongly cleaved. Lenticular mediup-grained clay-
silica cemented poorly sorted quartz sandstone (C)
interbeds up to 2' thick occur near the top where
siltstone more massive (D) and may be slightly
dolomitic (E).

310' Orange weathering, friable, white to pale green,
massive, thick bedded, very coarse-grained arkose (A)
consisting of sub-rounded to angular grains of quartz
(40%) and pink feldspar (40%) set in a matrix of
chlorite and/or epidote-stained clay. Rare cobbles
and pebbles of quartzite occur in the uppermost few
feet.

UNDERLAIN BY LAMBOO COMPLEX
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EGAN _FORMATION : SECTION E12

Location: 6.4 miles east 30° south of the point where

the Great Northern Highway crosses the Mary
River.

Photo-Reference: Mount Ramsay Run 11 Photo 45,

Point 7.

Measured by: H.G. Roberts.

40"

30"

40"

25!

OVERLAIN BY YURABI FORMATION (SECTION Y5)

Mainly rubble - appears to be derived from purple
and cream thinly flagegy, laminated siltstone. May
contain sandy interbeds. (7F).

Yellow massive cherty siltstone containing scattered
boulders of white quartzite and silicified fine to
mediun-grained white quartz sandstone up to 2 feet
in diameter. (7D).

Yellow, massive, laminated, slightly silicified
(cherty) siltstone containing scattered angular sand
sized grains of quartz and pink feldspar. The
laminations are produced by the alternation of very
thin iron oxide stained lamellae with yellow bands
which are up to " thick. (7C).

Yellow to orange surfaced, buff, massive, coarse and
very coarse~grained arkose consisting of angular
grains of quartz and fresh feldspar set in a second-
ary cherty masrix. (7A, 7B).

UNDERLAIN BY LAMBOO COMPLEX
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EGAN FORMATION : SECTION 13 (Reference Area)

Location: To north of Great Northern Highway where it
crossed the Egan Range,

Photo-Reference: Mount Ramsay Run 9, Photo 75,
' Point 4-7.

Measured by: H.G. Roberts

OVERLAIN BY YURABI FORMATION (SECTION Y6)

6' Yellow, flaggy to fissile, leached dolomitic silt-
stone. Poorly exposed.

6' Yellow surfaced light pink, blocky, laminated, to
thin bedded silty dolomite (D).

18' Pink and occasionally yellow surfaced, pink, blocky
to flaggy dolomite (C) interbedded with thinly flagcg
to fissile pink and purple dolomitic siltstone and
dolomitic shale. Silty dolomite contains scattered
medium and coarse grains of quartz and feldspar sand
near base.

70' Tillite; massive unstratified purple claystone(B)
forms the matrix and makes up 99% of the total volume.
Granules, of claystone (similar in composition t» their
host), cherty siltstone and grey, black and purple
quartzite form much of the remaining 1% of the volume.
They are scattered randomly throughout the rock. Rare
cobbles of quartzite up to 3" in diameter occur in the
uppermost three feet.

10t Yellow surfaced, pink and osccasionally yellow paorly
bedded dolomite and dolomite breccia (A). Coarse
irregular shaped clusters of crystals of siderite(?)
and calcite or dolomite are present throughout the bed.

15' No outecrop - along strike to north-east can be seen
to be pink-green, very coarse-grained, poorly sorted
arkose consisting of quartz (50%) and pink feldspar
(40%) set in a matrix of chlorite 5% and white clay
(5%) .

UNDERLAIN BY LAMBOO COMPLEX
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EGAN FORMATION : SECTION 14

Location: 6 miles east 10° north of Margaret River

Honestead,

Photo-Reference: Mount Ramsay Run 9 Photo T1

Point 7.

Measured by: H.G. Roberts.

10!

51
60"

10

154

45

51

OVERLAIN BY YURABI FORMATION

Buff surfaced, buff, silticified liumestone, Crops
out as rounded tors.

Dark grey massive linestone.

Massive tillite. Matrix consists dominantly of
pink clay-sized material. Erratics of quartzite and
chert up to 2 feet in diameter are scattered through-
out the rock.

Brown, flaggy to blocky, medium-grained, leached,
dolomitic sandstone or sandy dolomite.

Pink surfaced, pink, flaggy, weakly laminated dolonite,
interbedded with pink dolomitic siltstone and dolowitic
shale.

Light grey surfaced, light grey, flagey to blocky,
laminated dolomite. Dark g¢rey limestone occurs as
lenses towards the base: '

Dark grey, thinly flaggy, laminated sandy limestone,

UNDERLAIN BY LAMBOO COMPLEX
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EGAN FORMATION : SECTION E15

Location: 2 miles south-east of Mount Amherst Homestead

Photo-Reference: Mount Ramsay Run 6, Photo 29, Point 10.

Measured by: H.G. Roberts.

o

10!

2!

1o

3!

51

ot

20"

51
12t

31
12

OVERLAIN BY YURABI FORMATION (SECTION YT7)

Yellow weathering, yellow to pink, blocky, laminated
dolomite (N). _

Yellow and pink, thinly flaggy, laminated dolomitic
siltstone interbedded with fine-grained dolonitic
sandstone.

Brown to yellow weathering, light grey dolomitic sand-
stone. Contains occasicnal pebbles and granules of
yellow dolomite, gmnartz and jasper.

Yellow and pink, thinly flaggy to fissile, dolomitic
siltstone verging on silty dolomite in places (M).

No outcrop - probably tillite with clay matrix. Erratics
consist entirely of quartz sandstone pebbles, cobbles
and boulders.

Light grey dolomite and dolonmite breccia; the latter
consists of fragments of porous sponge-textured
dolomite set in a dolomite matrixi Lenticular (L).

Tillite = as above.

Yellow weathering, pink, medium-grained dolonitic
sandstone (K).

Tillite - no matrix preserved as outcrop; erratics-are
mainly of pebble size, but occasional 2 ft. bonlders
are present; they are composed of quartz sandstone

Yellow surfaced, pink, massive dolomite breccia.

Pink and light grey, blocky, thick bedded dolonmite.Vagzue
stromatolites (?) near base. Pink or yellow weathering
near base, light grey in middle, and pink at top(G, 71.J.)
Yellow weathering, light grey flagzy laminated dolomite.
Flaggy and thinly flaggy fine to medium grained friable,
leached ex-calcareous sandstone,
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2"

200,

Yellow surface, yellow to buff and somctimes purple,
laminated dolomite (D).

Pale green, thinly flaggy very fine-grained slightly
micaceous dolomitic calcareosus sandstone interbedded
with siltstone (C).

Flagey thin bedded pink silty calcareous dolonite
containing siderite lenses (B).

Faint grey laminated sandy limestone. Sand includes
quartz and feldspar grains (A).

UNDERLAIN BY LAMBOO COMPLEX
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EGAN FORMATION : SECTION E16

Location: 9 miles south-west of Moola Bulla Homestead.

Photo-Reference: Mount Ramsay Run 5, Photo 65, Point 18.
Measured by: D.B. Dow %

33"

22"

3

kg

22!

OVERLAIN BY YURABI FORMATION (SECTION Y8)

Red laminated dolomitic shale and dolomite. Rare thin

beds of pebble congzlonerate with a dolomitic sandstone
matrix. Towards the top beds of fine-grained quartz

sandstone up to 6 inches thick are interbedded. Some

of the strata are slightly micaceous.

Thinly flaggy, laminated, fine-grained sandstone and
some siltstone, leached and probably originallj
dolomitic, Beds of coarse-grained quartz sandstone
up to 6 inches thick are interbedded; some are
ripple marked. '

Pebble conglomerate consisting of pebbles of quartz and
a great variety of other rock types set in a dolomitic
sandstone matrix. Ripple marked.

Cream thinly flaggy fine to medium-grained quartz
sandstone. Poorly-exposed,

Tillite. Matrix is grey to green in colour and
consists of clay to sand sized grains. The erratics
which are up to 3 feet in diameter include a great
variety of igneous rock types as well as guartzite,
dolomite and other rock types.

Very coarse-grained quartz sandstone. Grains are
well rounded. Possibly originally dolonitic. Contains
rare pebbles and rounded boulders up to 4 feet across.

Tillite. Matrix consists of red clay, arkose and
sand. Pebbles and boulders up to 8 feet aAcTross
scattered throughout the matrix. They consist of
various igneous and sedimentary rock types.

UNDERLAIN BY LAMBOO COMPLEX
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YURABI _FORMATION : SECTION Y1

Location: 2 miles south of Hibberson Bluff

Photo-Reference: 5A/75/A-B.

Measured by: R. Halligan.

30!

10!

81
65!

25*

35

OVERLAIN BY McALLY FORMATION

Red-brown weathering, red, thin bedded mediun-
grained quartz sandstone with ripple marks.

Yellow weathering, cream and grey, laminated,
flaggy dolcarenite.

No exposure.

Brown weathering, pinkish to pale fawn, thin
bedded, ferruginised, quartz sandstone. Occasional
ripple marks.

White weathering, white, thin to thick bedded,
blocky mediun-grained siliceous quartz sandstone.
Minor ferruginous patches; joints ferruginised.

Red weathering, white or grey, medium to fine-
grained siliceous quartz sandstone.

UNDERLAIN BY EGAN FORMATION (SECTION E2)
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YURABI FORMATION : SECTION Y2

Location: 10 miles east 300 north »f Junction Yard.

Photo-Reference: Mount Raansay Run 4, Photo 38,
Point 2.
Measured by: I. Geuuts

OVERLAIN BY McALLY SHALE

22' Pink to yellow thick bedded, thinly laminated
fine~grained dolonite. Yellow laminae slightly
siliceous and in some areas brecciated.

43' Pink to yellow, or grey, flagzy, thinly laminated
interbands of dolomitic fine-grained sandstone,
siltstone and shale. Towards the top, pink flaggy,
thin bedded and laminated intercalations of dolo-
nite. The sandstone occurs towards the base and
is very friable. Round quartz grains are set in
a dolomitic matrix.

° L 2' Grey to black bed of a non-lamninated, wedium-grained
> well sorted dolomitic sandstone. Contains round
quartz grains, leached feldspars and dark dolomitic
pebbles. Cement is a ferruginous dolonite.

60' Grey to brown, flaggzy, thin bedded, well sorted,
mediun-grained, friable, quartz sandstone. Feldspar
is less than 5%. Quartz grains are well rounded and
well sorted and are set in slightly ferrugincus
siliceous cement. Rock may be ex-dolomitic.

40 feet feet from base, broad ripple marks and clay
pellet impressions.

22 feet from base, numerous clay pellet impressions.
Cement is ferruginous.

UNDERLAIN.BY EGAN FORMATION (SECTION E6)

L Y
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YURABI FORMATION : SECTION Y3

4 Location: 4 miles west of Louisa Downs Houestead

Photo-Reference: Mount Ramsay Run 10, Photo 57,
Point 13.
Measured by: I. Gemutis.

OVERLAIN BY McALLY SHALE

10' Buff to grey, thinly flazzy, well sorted ex-dolomitic,
fine-grained sandstone} natrix clay.

260' Grey to brown, thinly flazgy to fissile, laminated,
siltstone and shale with thin clay bands - slightly
micaceous and possibly ex-dolomitic. Waffle pattern
structures.

195' Red flaggy to thinly flazgy, thin bedded well sorted
sparsely laminated, fine-grained, feldspathic sand-
stone with a ferruginous natrix. Laminae lack
ferruginous matrix and consist »>f quartz and
feldspar. Ripple marked and current bedded; towards

» base numerous clay pellets. Cut by shallowly dipping

crenulation cleavage in sone areas.

100' Yellow, blocky, medium bedded, well sorted ex-
dolomitic, wmediuwm-grained, friable feldspathic sand-
stone. Matrix calcareous, Leached and stained with
manganese and iron oxides. Rocks in outcrop may
have dark black manganese coating.

(Speciment 11.53.1.)

150' Wbite to brown (buff), well sorted with poorly
rounded grains, blocky to flaggy, laminated, friable
in part, medium-grained feldspathic sandstone with
a calcareous nmatrix. Current beds and coarse ripple
narks present. Towards the base numerous clay
pellet cavities.

UNDERLAIN BY EGAN FORMATION (SECTION E10)
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YURABI FORMATION : SECTION Y4

Location: 9 uiles south 10o east of Louisa Downs

Homestead.

Photo-Reference: Mount Ramsay Run 12, Photo 01,

Point

Medsured by: H.G. Roberts

5!

30!

70"

250"

OVERLAIN BY McALLY SHALE

Brown-black and white surfaced, nanganese and imn
stained, white, blccky, fine-grained quartz sand-
stone with a silica matrix. Resistant.

Leached, grey, white, yellow, and purple, thinly
flaggy and fissile siltstone and shale. Poorly
outecropping.

Purple surfaced, purple, blocky, medium bedded,
nediun-grained, quartz greywacke (H) or feldspathic
sandstone. Canent largely clay - appears to be
20% feldspar in detrital fraction., Small quartz
veins comnmon, cleavagze strong.

Poorly bedded orange-yellow surfaced, fine-grained
yellow and (F) pink (G), clay-cemented, or clay-
silica cemented, quartz sandstone. Yellow porous
beds may be ex-dolonitic. Interbedded with leached
thinly flaggy, pastel grey-yellow and purple silt-
stone. Bedding "rolls" and load casts are counon
near the base, Siltstone bed near top may be
dolomitic. Clay " pe"hles common in sandstone.

UNDERLAIN BY EGAN FORMATION (SECTION Ell)
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YURABI FORMATION : SECTION Y5

Location: 6.4 miles east 30° south of the point where the

Great Northern Highway crosses the Mary River.

Photo-Reference: Mount Ramsay Run 11, Photo 45, Point 7.

Measured by: H.G. Roberts.

B0 b

100!

30!

10L

20!

30!

60"

80!

OVERLAIN BY McALLY SHALE

Grey surfaced, grey, flaggy, laminated to thin-bedded,
fine-grained quartz sandstone. Manganese oxide
stains occur along the bedding and as joint coatings,
Pyrite crystals common.

Interbedded light grey, fissile, shale and siltstone,
‘and thinly flaggy fine-grained quartz sandstone.

Pink to purple, flaggy to blocky, fine to medium-
grained slightly ferruginous quartz sandstone - consists
of quartz grains (80% of rock) set in a matrix (20% »of
rock) of iron oxide, clay and silica. Purple silt
pellets and clay pellets are common. Naar top pseudo-
morphed cubic minerals (probably pyrite) are common.

Interbedded purple-brown, thinly flaggy, ferruginous
siltstone and purple-brown, very fine-grained, slightly
ferruginous sandstone.

Yellow surfaced, yellow, blocky tbin bedded fine to
mediun-grained clay cenented quartz sandstone. Possibly
ex-dolonitic: some coarse-grained zones present.
Ripple marks conmmon.

Yellow weatheringz, white to pink, leached flazgy and
thinly flaggy, laminated, fine-grained, clay-cenmented
quartz sandstone. Probably ex-dolomitic. Ripple
marks common.

Purple-brown, flaggy, thin bedded, medium-grained,
slightly feldspathic quartz sandstone. May be inter-
bedded with softer rocks. Ripge marks and clay pellet
inpressions fairly conmon.

Red-brown surfaced, white to brown, flaggy, thin bedded,
nedium-grained quartz sandstone. Matrix mainly silica
but clay (after feldspar?) and iron oxide sonetimes
present. Ripple marks with 6" wave length at top,

and smaller wave-lengths thronghout. Clay pellet
inpressions and mud cracks abundant.

UNDERLAIN BY EGAN FORMATION (SECTION E12)
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YURABI FORMATION : SECTION Y6

Location: To north of Great Northern Highway where it
crosses the Ezan Range.
Photo-Reference: Mount Ramsay Run 9, Photo 75,
Points 4-7.
Measured by: H.G. Roberts.

OVERLAIN BY McALLY SHALE

10' Brown weathering, grey-brown, flaggy and thinly
flaggy, laminated, fine-grained quartz sandstone.
Manganese staining commnon. Linonite filled cavities
(after pyrite?) coumon (J).

145' Interbedded grey fissile shale and grey thinly flaggy
to flaggy very fine-grained slightly micaceous sand-
stone and siltstone. Sandstone may possibly contain
dolomite in matrix. (H).

5' Grey blocky, thin bedded ieached, ex-dolomitic
sandstone.

40' Grey, fissile; dolomitic siltstone with interbeds of
thinly flaggy, fine to medium-grained, slightly
- micaceous, dolomitie sandstone. Mud cracks and
ripple marks common. (6).

40' Purple, fissile to thinly flaggy, lanminated, leached,
ex-dolomitic, siltstone with 1 foot .to 2 feet thick
interbeds of pink and yellow silty, and occasionally
sandy, dolcnite,

30' No outecrop.

85' Interbedded arey, flaggy to blocky, thin bedded quartz
sandstone and grey fissile silty sandstone, and, near
top, o2live green fissile shale. In general the
‘succession becomes more fine-zrained upwards. The
uppermost few feet consist of yellow weathering, clay
cemented (probably ex-dolonitic) quartz sandstone.
Ripple marks and clay pellets are abundant throughout
the beds.

UNDERLAIN BY EGAN FORMATION (SECTION E13).
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YURABI FORMATION : SECTION Y7

Location: 2 nmiles south-east of Mount Amberst Homestead.

Photo-Reference: Mount Ransay Run 6, Pboto 29, Point 10.

Measured by: R. Halligan, H.G. Roberts
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OVERLAIN BY McALLY SHALE

Pale fawn, thin bedded, flagay, fine-grained quartz
sandstone. Poor exposure,

Poor exposure. Rubble of pale brown to blocky,
nediun~-grained siliceous quartz sandstone. A
few féerrnginous grains (possibly representing
original feldspathic material). Sone porous
flaggy, laminated types are also present.

Pale yellow or slizhtly purple, fissile to flaggy
laminated dolomitic shale, with occasional harder

two ineh bands of pale cream laminated sandy

dolomite which have alternate dolomite and feldspathic
sandy laminae.

No exposure,

Pale fawn weathering, grey, nediun-grained, flaggy,
thin bedded feldspathic sandstone.

No exposure.

Pale brown or fawn, blocky to flaggy, thin bedded
feldspathic sandstone. Ripple marks and clay pellet
impressions common. Poor exposures.

White flaggy, laminated and tbin bedded fine and
mediun-grained quartz-sandstone. Ripple marks
abundant - have 6" wavelength at top, where rocks
fine-grained and have a strong silica matrix, giving
rise to "tors",

White to buff thinly flaggy, laminated fine to
medium-grained ex-dolomitic(?) quartz sandstone.

UNDERLAIN BY EGAN FORMATION (SECTION E15)
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YURABI FORMATION = SECTION-TB

Location: 9 miles south-west of Moola Bulla Homestead.
Photo-Reference: Mount Ramsay Run 5, Photo 65, Point 18.

Measured by: D.B. Dow

30!

25!

OVERLAIN BY McALLY SHALE

Crean, thinly flagzy sandstone. Abundant clay
pellet casts.

Flaggy, laminated fine-grained quartz sandstone
interbedded with dolonite. Lower half mainly
sandstone with rare six inch thick beds of cream
dolomite increasing in abundance upwards; upper
half consists of thinly flaggy pink dolcmite with
subordinate sandstone interbeds.

Creak to light brown thinly flaggy, thin bedded to
laminated, fine to medium-grained quartz sandstone.
Clay pellet casts and ripple marks present.

UNDERLAIN BY EGAN FORMATION (SECTION E16)
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