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some rock units have been changed, and some boundaries

have been re-defined.
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Roberts, H.G., Halligan,R. and Gemuts I. Geology of

the Mount Ramsay Sheet area, .
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1 rd
Bur.Min,Resour, Aust.Rec. (In prepardtion)

The changes in nomenclature are given below:

Woodward Formation: discarded. Incorported in the

¥

Biscay Formation,

The sandstone mémber is the

Koongie Park Formation:
* the King Leopold Sahdstone, and the volcanics are
Carson Volcanics.

Mount Remarkable Member: Discarded

' Speewah Group: Now includes the following formations:

Luman Siltstone
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Valentine Siltstone
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0O'Donnell Formation

Boll Sandstone: Discarded. Now part of the Wade

Creek Sandstone
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Sandstone

Elder Formation: is now Hudson Formation

Buchanan Sandstorne: is now Elder Sandstone
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LHE GEOLOCY OF THE ORD RIVER W.A.

SUMMARY

The geology described in this report covers most of the catchment of
the Ord River, in the extreme north-east of Western Australia. The north-
western part of the region is mountainous and ranges up to 2600 feet above
sea level, but the south-eastern corner consists mostly of rolling plains.

Most of the rocks are Precambrian, except for the pleain country
which consists of Cainozoic soils underlain by Palaeozoic sediments and
volcanics. The geology is dominated by the Halls Creek Mobile Zone, & north-
easterly trending belt of uplifted and intensely deformed rocks, which is
bounded by stable blocks, the Kimberley Block on the west, and the Sturt
Block on the east. '

The Precambrian rocks are divided into two age groups which we have
called informally the Older Proterozoic and the Younger Proteregoic.. The
oldest rocks are the tightly folded geosynclinal sediments and volcanics of
the Halls Creek Group, and their more highly metamorphosed equivalent, the
Tickalara Metamorphics. The Halls Creek Mobile Zone consists of Tickalara
Metamorphics and acidic and basic plutonic rocks which have been called the’
Lamboo Complex. Acid volcanics (Whitewater Volcanics) and sediments and
basic volcanics (Revolver Creek Formation) unconformably overlie the Halls
Creek Group.

The Younger Proterozoic rocks are unmetemorphosed shallow-water
sediments and minor volcanic rocks which unconformably overlie the Older
Proterozoic rocks. Unconformities are common throughout the sequences and
form the basis of the major rocks divisions. The Hells Creek Mobile Zone
separates the Younger Proterozoic rocks of the Kimberley Block (Kimberley
Basin Succession) from those of the Sturt Block (Eastern Succession). There
is no overlap of the formations and correlations across the Mobile Zone are
doubtful. The Younger Proterozoic rocks of the Mobile Zone are called the
Carr-Boyd Succession, and these may be the equivalent ¢ the basal parts of
the flanking successions. The Eastern Succession is notable for the glacial
rocks which occur near the top in the Ord Group. Widespread dolerites invade
the Kimberley Basin Succession.

Cambrian rocks occupy broad structural basins in the south-eastern part
of the Ord River Region. The basal unit is the very extensive Lower Cambrian
Antrim Platesu Volcanics which is overlain by shale and limestone of the Negri
Group. The north-eastern part of the map area is covered by the richly
fossiliferous Palaeozoic rocks of the Bonaparte Basin, which are the subject
of a separate report.

The Hells Creek Mobile Zone, which separates the stable Kimberley and
Sturt Blocks, is & thirty to forty mile-wide belt of intensely deformed
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metamorphic and plutonic igneous rocks. The Zone is characterised by sub-
parallel, anastamosing faults of great magnitude, many of which have been
active ag recently as Upper Palaeozoic times. The amount of deformation
suffered by the Older Proterozoic rocks of the stable blocks is not knovm,
but those basement rocks exposed are tightly folded. By contrast, the over-
lying Younger Proterozoic rocks are in general only slightly deformed.

The Halls Creek area was a rich, but shortlived, goldfield near the
end of the Century. Asbestos, chromium, platinum, copper, iron, lead,
nickel, and uranium, have been found in small quantities, but none have
been produced commercially. However, prospects of finding economic copper
deposits in the area appear to be good, and further prospecting for base
metals and chromium and platinum is warranted.
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INTRODUCTION

This report concerns the geclogy of almocst the whole of tho
 catchment of the Ord River, in the extroeme north-eastern corner of West-
“ern Australiaj its main cobjective is the dofinition of new rock units in

- the East Kimberley Regione

The arca is part of the Kimberley Division and is a rugged mount—
_~ ainous region up to 2600 feet above sea level, composed mainly of Pre-
cambrian rockse. The arca, shown on the accompanying geologiccl map at &
.+ scale of 13500,000, (Plate 1), compriscs Cambridge Gulf, Lissadell, Dixon
Range, and Gordon Downs 13250,000/31':%13?36*(5@9 Figure 1)s It is boundod on
.the cast by the Northorn Territory border, on the west by longitude
I 127° 30" E, and by latitudes 15° 00' S, and 19° 00' S in tho north and
2 + south.
The mapping, part of a programme in which it is intended to map
l the wholo Kimberley Division, was dcne by the Burcau of Mineral Resources
in conjunction with the Geological Survey of Western Australia. The Gordon
I- , Downs Party (J.W. Smith, H.L. Devics, K. Morgan, and I. Gemuts) started
) the programme in 1962 and mapped the Gordon Downs 13250,000 area and part
_of the Dixon Renge area, and in 1963 the Dixon Range Party (D.B. Dow,
J.H. Latter, I. Gomuts, and M. Bofingor), and the Lissadell Party (K.A.
I' Plumb, D. Dunnct, and R. Passmore), mopped the Dixon Renge, Lissadell, and

parts of the Qambridge Gulf 1:250,000 arcas.

Access
l Wyndham and Kununurra arce connectod to Perth and Darwin by regu-
lar Fokker Friendship air services. Halls Creck and most of the stations
l in the area have airstrips which are regularly serviced by D.C.3 aircraft,

connecting with the Fokkor Friendship servicese Cessna aircraft can be
._chartered from Wyndham and Derby.
i - The Groat Northern Highway, which connects Dorby and Wyndham,
*crosses the area from south to north. This road has a gravel surface and
.~ is often cut by flooded rivers in the 'wet' season. At the time of writing
l (1963), work on bridging and re-routing of the road was well advanced; and
% - it should be an zll-weather road within two years. Other main roads in
"the Ord River Region are the Duncan Highway on the east, which joins Wynd-
I - *"ham and Nicholson Station, and a road in thoe south which jcins Halls Creck
' and Nicholson and continues to the Stuart Highway in the Northorn Territory.
l_ Station roads give reasonable access to much of the area ¢ they differ
o groatly in standard and may be well-graded roads or barely discernible
x end washed-out tracks. The Central Range, the riountains north-wost of
" Maboel Downs Homestead, the western parts of the Lissadell and Cambridgo
I _. Gulf shecets and the Carr Boyd Range are not accessible by day trips from
the Landrover, and here tho mapping was done by means of a helicopter.
| . .There are no tracks in the belt of country west of the Halls Creck Fault
(Pl. 1) betwecn Texas Downs Homestead and Palm Springs, but it is possible

to pick Landrover routes over most of the belt.
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Climate
The region has a tropical savannah climate and a rainfall which

ranges from 15 inches in. the south to 35 inches in the north (Fig. 1).

. Most of the rain falls between December and Murch, locally known as the

'"Wet', during which as much as six inches of rain have been recorded in
one day. dJune to September is the dry season, but heavy winter rains

have been recorded in freak seasons such as in the winter of 1956. The
long poriods of little rain and high evaporation (100 inches to 110 inches
per year) causes dry soil conditions (Passmore, 1964), and all rivers,
oxcept the lower reachers of the Ord River and spring-fed streams in the
Kicberley Plateau, stop flowing in the wintor months. Large waterholes,
springs and billabongs arc generally only semi-pcrmanent.

Day temperatures are very high throughout the year, and in
summer may average in excess of 110°F for many consecutive days. The
average daily mean temperature increases from 78°F at Halls Creek to 84°F
at Wyndhan, the latter figure being the highest average daily mean temp-
eraturc in Australia. The average summer maximum is betweon 95°F to 100°F,
with Novomber the hottest month, whilc the average winter maximum ranges
from 80°F to 90°F. Temperatures in winter can be quite low ¢ the average
minimum temperature recorded in Halls Creck for July is 45°F, and occassion—
al frosts have been noted in the southern part of the arca.

The provailing winds are the south-cast trades of the winter
months and the north-west monsoons which bring the rain during the wet. The
winter winds are dry since they traverse tho arid interior, and relative
bunidity averages about 40%. Sumer winds arc noist end with a relative
humidity of 75%. August and Septomber are the windy months and sporadic
dust storms and 'willy-willies' occur throughout the area.

Vegetation (After Teakle 1944)

The eastern part of the Ord River Hegion is characterized by

savannah and grasslands. The most important native grasses within these

areas are Mitchell (Astrebla sppe) and Flinders (Iseilema spp.) grasses and

Dicanthium, but these have been replaced by a number of other species, not—
ebly Aristida. The trees of these arcas are chiofly Bauhinia and rosewood
(Torminalia Spe)e

The rivers and small streams are fringed by grassy woodland in
which a variety of trees occur. Scme of the more important ones are the
chestnuts (Terminalia sppe)s the Loichhardt tree (Sarcocephalus sp.),

various figs (Ficus sppe)s cajuput (Melaleuca leucadondron), native apple

(Owenia spp.), baobab (Andansonia Gregorii), and various eucalypts, including

grey box (Bucalyptus Spencerianz), river gun (B. camaldulensis), bloodwood
(B. Exgoghora) and cabbage gua (E. clavigera)es Specics of Acacia also occurs
Most of the trees, even the eucalpyts, are deciduous and shed their leaves

in the winter but bud again after a few weeks.

\
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Finucane (1938 & 1939 22nd b, Finucans & Sullivan 1939), reported on the

5e

Where the rivers have cut deep gorges, small arcas of dense trop-—
ical forests grow in the bottoms on contimually moist soils. A large vari-
ety of plants occur here, including pandanus palms and varieties of ferns.

The dry rocky arcas are spinifex-covered and two species have
been recognised - Triodia sp. and Plectraclina spe

Population and Industry

The Ord Rivor Region has a very sparse population s aborigines
out number Europeans and most are employed as station hands in the princi-
pal industry of the region, cattle-raising. Because the soils are genera—
lly poor and the climate unfavourable, holdings are very large and the
homestcads are up to 60 miles apart. Thore are only three towns in the map
area 1 Wyndham (population 958 at June 1961), a small port on the west arm
of Cambridge Gulf which has a meatworks and provides an outlet for the past-
oral industrys; Kununurra (population 337), about 60 miles by road from
Wyndham, which is a contre for the Ord Irrigation Schemey and Halls Creek
(population 160), originally a gold mining town but now o small supply
centre for local cattle stations and a Government administration centre.

A dam has been constructed at a cost of £4,000,000 on the Ord
River at Kununurre to provide water for the irrigation of alluvial plains

in the areas. The scheme is in its early stages, and a larger dam will be

built at a cost of about £30,000,000,.

Gold-mining, both alluvial and lode, was an important industry
before the turn of the century, but now the only gold won is produced by
aborigines who work small elluvial deposits during the wet season. Since
1950 there have beon spasmodic attempts to re-open some of the larger lode

mines, but these have not met with success.

PREVIOUS INVESTIGATIONS
g Tho first geological work in the Ord River Region was done in

1883 and 1884 by Hardman (1885), who was government geologist attached to
the Kimberley Survey Expedition. His mep is romarkebly accurate, and his
main rocks groups are approximately the same as the broader divisions in
this report. Hardmen discovered gold in the region and by 1890, considor-
able mining, both alluvial and lode, was teaking place. Woodward (1891) &
Smith (1898) reported on the geology of the goldfisclds.

Little was added to the knowledge of the geology of the region
until the discovery of a bituninous substance in the Ord and Negri Rivers
in 1921 sparked interest in the possibility of finding petroleum in the
area. This bituminous occurrence was described by Blatchford (1921), and
later Wade (1924) made a reconnaissance of the Bast Kimberley region, and
reported on the prospects of finding commercial quantitios of petroleum in
the arca. Blatchford (1927 a & b) reported briefly on gold mining at the
Grants Patch centre, and the occurrence of galena on Speewah Station, end
various gold mining areas of the Halls Creek Goldfields for the Aerial [1"
Geological and Geophysical Survey of Northorn Australia,
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In 1945, Matheson & Teichert (1948) made a geological reconnaiss—
anco of the Cambrian rocks in the East Kimberley region, and in 1948 the

. Procambrian rocks near Halls Creek were mapped by Matheson & Guppy (1949).

Probably the grecatest contribution to geological knowledge of
.the region since Hardmen was made by Traves (1955), who as a member of a
CSIRO Land Research and Regional Survey team in 1949 and 1952 mapped the
Ord-Victorie Regione. His map includes all the area covored by this report.
The latest work has been done by Herms (1959), who made an appreisal of the
whole Kimberley Distriet, Ruker (961), who mapped an area near Saunders
Creck in the Gorden Downs sheot, and Smith (1963), who reported on work
done by the Bureau of Mineral Resources party in 1962,

PHYSIOGRAPHY

The catchment of the Ord Rivor covers tho whole of the map area,
with the exception of the south-castern corner, which is drained by the in-
land flowing Sturt Creek, and the north-western corner, which is draincd by
rivers flowing into the West Arm of Cambridge Gulf. The main tributaries of
the Ord River are the Dunham, Bow, Panton, and Elvire Rivers, all of which

rise of the western margin of the region and follow easterly or north—

- easterly coarses across the regional structure,; to join the Ord River on

the east. Mountain barriers cncountered by these tributaries are generally
‘broeached by way of deep gorges.

The Ord River Region has been divided into nine physiographic
rogions, based on Traves (1955), which are discussed below s their distrib-
ution is shown on Platc 2.

(1) Kimberley Plateau

(2) Kimberley Foothills

(3) Cambridge Gulf Lowlands

(4) Carr Boyd Ranges

(5) Ord Plains

(6) Osmond and Albert Edward Rangos
(7) Halls Creek Ridges

(8) Bow River Hills

(9) Sturt Plateau

(i) Kimberley Plateau

The Kimberley Plateau is the main physiographic feature in the

" Kimberley Region, but in the Ord River Region is confined to the western parts

of Lissadell and Cambridge Gulf 13250,000 Sheect areas. It extends north-
westward from here to the coastline of the Indian Ocean and Timor Sea.

_ The bedrock of the Plateau is flat-lying Kimberley Group and Bast-
ian Group rocks. In the south the margin of the Plateau is a prominont cliff

“+ along the eastern edge of the Durack Ranges, controlled by the contact of the

Kimberley Group with the underlying Speewah Group rocks. The margin is not as

‘marked in the north, where the surface slopes eastwards to merge into the

Cambridge Gulf Lowlandse



Pigure 2 ¢ DSalmond River Gorge.

Incised meanders of the Salmond River dissect
horizontal Pentecost Sandstone in the Kimberley
Plateau. Relief up to 1000 feet. G/6508

Figure 3 ¢ Elgee Clifs

Elgee Siltstone crops out poorly in scarp beneath
Pentecost Sandstona. Warton Sandstone caps dip-slope
in foreground and Chumberlain niver flows along con-
tact between Warton Sandstone and Elgee Siltstone.

G/6536
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The Plateau consists of extensive structural benches and shallow
dipping cuestus bounded by scarps up to 250 feet high. These benches are
controlled by resistant sandstone beds from which overlying soft beds are
being stripped by scarp retreat. The elevation of the plateau ranges be—
tween 1500 feet and 1700 feet in the south, decreusing gradually to zbout
100 feet in the north; & maximum of 2250 feet elevation is found in the
southern Durack Ranges. The dominantly sandstone bedrock crops out very
boldly throughout the Plateau und soil cover is limited. Vegetation is
sparse except in isolated valleys and pockets.

ixtensive dissection of the Plateau is taking place. The major

streams such as the Salmond, Durack,; rentecost, and Forrest Rivers are super-

imposed streams incised into meandering gorges up to 750 feet deep and trans-
gress the geological structure. The Chamberlain River, however, follows the
contact of the Elgee Siltstone and Warton Sandstone for cvighty miles in an
asymmctrical valley 750 feet deep bounded by the Elgee Cliffs on the western
side and a large cucsta of resistant Warton Sandstone on the eastern sidoc.
The minor strecams are subsoguent streams with dendritic drainago,
controlled by jointing, in the arees of flat-lying rocks, or a rectilinear
pattern in the Durack Rﬁnge area controlled by bedding and jointing of the
dipping rocks. A noticeably large proportion of the streams are perennisl
gpring-fed strcams flowing in narrow gorges containing meny small waterfalls.
In the Durack Range area the bedrock dips westwards and broad
cuestas,; 500 foet high, arc fixrmed by erosion of the Elgee Siltstone cnd Corson

" Voleanics into long, narrow, consistent villoys. The Cockburn Range, in

the north, is a large mass standing well above the general platcau surface
in the arcag elevations range up to 2000 feet. The Bastian Range, House
Roof Hill, and False House Roof Hill are small erosional remnants of a pre-
viously more extensive Kimboerley Plateau prescrved within the Cambridge Gulf
Lowlands.

Although the Plateau is well watered,pastoral activity is limited

by poor access and vegetationy it is confined to small isolated valleys and

" pockets.

(ii) Kimberley Foothills
The Kimborley Foothills border tho Kimberley Plateau in the east,

where the Younger Proterozoic rocks have been folded and faulted adjacent to
the strongly deformed contral zone of the map area. Differential erosion of
the intorbedded resistant and non-resistant rocks has produced rugged topo-
graphy with a complex system of high hog-backs and cuastas; relief ranges

up to 1000 feet. ©Small plateau are developed locally where the bedrock is
flat-lying. ILlevations of the ridges range from about 1750 feet to 1500 foet
in the south-west,; decreasing gradually to about 1000 feet in the north-
easts the Foothills are erosional remnants of a previously more extensive

Kimberley Plateau surface.



Ta

Figure 4 3

Saw Rangoes

Typical Kimberley Foothills at northern end of Saw
Ranges. Three ridges, from left to right are Pente-
cost Sandstone, Warton Sandstone und King Leopold
Sandstone. £Elgee Siltstone and Carson Volcanics in
valleys. Bidding dips 700 west. HRelief up to 1000
feet cbove the Cambridge Gulf Lowlands (in background).
G/6548

Figure 5 3

Speewah Valley

Typical topography of Kimberley Foothills s
5ill (black) of dolerite intrudes Speewzh
Group. Plateau of King Leopold Sendstone in
background. G/6514



l Most of the drainage is subsequent and is controlled by bedding,
Jjoints and faults in the bed-rock; a rectilinear drainage pattern is
l “_ generally developod. liajor streams such as the Dunham and Wilson Rivers
i are superimposed consequent streams subseguently modified by the geological
.ﬂ _structure of the bed-rock. Perennial spring-fed streams are common within
“the Foothills, especially adjacent to the margins of the Kimberley Plateau.
S - The Kimberley Group rocks provide good aquifers. Fault plancs also give
I rise to many springs.

"

. The Saw Ranges are a most striking oxample of the Foothills ¢ a
l simple set of parallel hog-backs; with slopes up to 700, rising 100 feet
above the surrounding Cambridge Gulf Lowlands. The C'Donnel Hunge area in

comparison has a much more complex pattern of striﬁrc]auxc":}.ldé’ess/due to folding

and faulting in the bed-rock.

l ' Large valleys occur within the Foothills along outcrops of dolerite.
.The Speewah Valley is an example of this ¢ a large dolorite laccolith crops
cut in the core of a large dome structure, 20 miles long by up to eight

. ) miles wide, 2nd is eroded into a Ivalloy with relatively low rounded hills
surrounded by prominent cuestas of the overlying rocks.

l— _ Rather extensive pastoral wctivity is carried on within the larger

) valleys in the Foothills, especially doleritc valleys such as the Speewah,

which support reascnable vegetation. Subsurface water supplies have to be

used in places.
(iii) Combridge Gulf Lowlands
b Surrounding the lower reaches and estuaries of the Pentecost and

N .
.

Ord Rivers, in the northern part of the map area, are extensive low-lying
plains, the Cambridge Gulf Lowleands., Llevations increase gradually from sca-
level on the west to about 300 feet in the scuth. Erosional remnants of flat-
lying Palacozuic rocks, such as in the Onslow Hills and Eaber Range, and
diﬁping Precambrian rocks (the Pincombe Range), occur as isolated ranges and
hills scattered throughout the north-eastern sector of the Lowlands. Up
. to 500 feet of relief is present.
_ ' The plains are generally covered by Cainozoic sand and soil cover.
. Around the Ord River very extensive alluvial black soil plains (Carrcll, 1947)

- are being cultivated as part of the Ord River Scheme. Black Soil plains

. also occur in the Dunham Vallcy, a large river plain surrounded by the
'_;hCarII_' Boyd Ranges and Kimberley Foothills.

I _' ELlﬁnrcn.mcl the tidal estuaries extensive salt and mud flats, subject
. "to season/and tidal iinundation, have formeds these grade into emerged ancient

l ) salt plains further inland.

i Cattle are grazed thrcughout the lowlands. Sub-surface water

I supplies are relied on, however, because surface water is very limited to

the main rivers and small rock-holes arcund the bases of some of the hillse.

I .
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Figure 6 s

Carr Boyd Ranges.

Looking north—-east from 'Pompeys Pillar Iron Ore
Depesit's Ridge in foreground and left-hand edge
cf photo is the Ivanhoe Fault zone. Low rounded
hills in centre are Kagged hange Conglomerato.
Carr Boyd Ranges on the skyline rise up to 1500
foot above the surrocunding Ord flains. G/6503

Figure T s

Ragged Range

Typical skyline of western socarp. Antrim
Plateau Volecanics in foreground. G/6504
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Some of the most rugged country in the area, the Carr Boyd Ranges,
'is found to the east ¢f the Dunham River. ®levations range from about 2000
feet in the scuth to 1000 feet in the ncrth. Up to 1500 feet relief is
developed. The bed-rock is dominantly interbedded sandstone and siltstonc,
'generally with low dips. These rocks have becn deeply dissected into very
narrow valleys and gorges making much of the area impenetrable  except on
foot,

Most of the drainage within the Ranges is superimposed, with the
minor streams modified by the structure of the bed-rock. 4An irregular,
dendritic pattern has formed. Superimposed draincge is well illustrated
where the Ord River cuts through the Carlton Gorge. Springs are plentiful
in the Ranges, especially along the large border faults. Waterfalls are
common in the extremely narrow water—courses and discordent or 'handing'
gtream junctions have formed in places.

The Ranges are gonerally bounded by high, stoep, fault scarps,
such as the Ivanhoe and Carr Boyd Faults. In places erusion has removed
the sandstones and exposed the Older Proterozoic rocks in large valleys such
as around Revolver Creek and the Golden Gate Country.

The south-western border of the Ranges, near Pompeys Pillar, is
a:high scarp of sandstone, rising to over 2000 feet, in contrast to the
faulted boundaries of the Renges farther north. This range slopes cast—

wards in a series of sandstone cuestas to about 750 feet, six miles tc the

“east in the valley around Glenhill Station. Between this range and the

I?anhoe Fault Scarp to the east e prominent, extremely dissected cuesta,

about twenty miles long by thrce miles wide, is situated. This is called
tﬁé Ragged Range because of its ragyged skyline along the prominent western
scarp. The elevation of the scarp is about 1500 feet and the Range slopcs

. gradually ecastwards. The bedrock is flat-lying, poorly lithified, Palacozoic

conlomerate and sandstonc which is highly dissected into a dendritic inseg-
uent drainage pattern,.

Mount Pitt and licunt Evelyn are erosicnal remnants of the Carr
Boyd Ranges within the Ord Plains. They rise about 750 feet above ;he plain.

Pastoral activity in the Ranges is limited to the valley around
Glenhill Stationj the rugged topography mekes the rest of the area unsuit-
able.
(v) Ord Plains

In its middle and lower reaches the Ord River drains open rolling
plains, called here the Ord Plains, which extond from the scuthern margin
of the Dixon Range Sheet area northwerds for 130 miles to Argyle Downs.
They are sbcut 250 feet above sea-level in the north and rise gradually to
750 foet in the southe. In their natural state the Plains are clothed in a
heavy grewth of native grasses, and provide much of the best grazing in the

region. However, grazing and fires have removed the protective grasses, and

seasonal torrential rains and strong winds have swept vest arcas clear of

A0
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I s0il and vegetation. The resultant sediment loads carried by the Ord

River during floods have been racorded as high as 250 tons of mud per

- - -second,
| ' A large part of the Ord Plains is underlein by Antrim Platcau
" -Volcanics, and the country is more rugged, consisting of boulder-strewn
l - hills up to 300 foot hié‘h. The drainage is dense, the valley walls are
o stoep and generally broken by structural benches, and travel by vehicle
" is erducus, Mesas and buttes of resistant sandstone stand between 200
_ feet and 600 feet ebove the Plains (Fig. 6), and near Mount Buchanan
erosion along joints has carved spectacular vertical-sided ravines and left
spires of silicified sandstone.
On the scuthern margin of the map area, gently-dipping Headleys

Limestone is cut by many nerrow vertical~-sided ravines formed by the

+ Near the boundary between the Ord Plains and the Osmond and Albert Edward
Renges, Headleys Limestone is nearly vertical, and stands out from the

. surrounding country as straight walls up to 50 feet high and 100 feot across.
(vi) Osmond and Alvert Edward Rangos

The Osmond and Albert Edward ranges are characterized by cuestas
and hog-backs of Younger Proterozoic sediments.
) The Osmond Range is a broad massif which juts oa.stwe_'érds into the
> -~ Ord Plains from near the head of Bow River. It is dominated by /broad plateau

l enlargement of joints, and tho area, in places, is almost impenetrable.

cf massive sandstone cut by mazes of deep ravines ercded aiong joints and
l ) fra.ults. The highest point of the range, Mount Parker, 2378 feet, is the
! culminaticn of one of these plateaux. Broad cucstas flank most of the range.
l They dip gently away from the range, and are drained by radial, spring-fod

creeks which flow down the dip slopes to the margin of the range. Osmond
I Creek is the largest stream s it rises in a large ampitheatre on the western

end of the range and breaks through the range tc the scuth-east in a deeply
l incised gorge (Fig. 12).

The Albert Edwerd Range extends from scuth of Ruby Plains Homestead

. ) 5 riorth—north—wostwards to the Osmond Range. It has a maeximum clevation of

1600 feet, but it rarely rises more than 500 feet above the surrcunding
: . country. It is characterized by prominent cuestas and hog-backs of sandstono
‘ . which have smooth, curved dip slopes to the cast, and near-vertical scarps

up to 400 feet high on the west. The rogional draiﬁa@p is west to east, and

I : large streams break through the range in deep gorges.

4
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Figure 8 s+ Mcunt Elder photographed from the north.
Resistant Buchanan Sandstone forms mesas up
to 500 feet above the Ord Plainse.

Figure 9 i Bay of Biscay Hills, photographed from near
lMount Coghlan, looking north. Rocks are Olympic
Creek Formetion and Biscay Formation.
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(vii) Halls Creck Ridges
The Hallg Crquuﬁiégaa is o-vegion of tightly folded Older Prot-

erozoic rocks, with rough, hilly relief up to 300 feete The Ord River is
the lowest point,; at abcut 900 foet, but the Ridges rise to over 2000 feet
in the Saunders Crecek area. The drainege is structurally controlled; but
is extremely close-textured and best described as dense trellised drainago.
The intorvening ridges follow the regional north-north—easterly strike of
the underlying rocks, and have steep flanks cut by steep gullies. They are
closely-spaced and are generally broached every few hundred yards by cross—
cutting streams (Fige 7), and travel by vehicle, though possible in most
places, is difficult. The run-off is fast, and there is little soil cover @
consequently the main vegetation consists of spinifex and stunted eucalypts.
(viii) Bow River Hills

The western part of the Dixon Range Sheet consists of a north-
ncrth-cast-trending belt of crystalline rccks which has an open-textured

drainage moulding low rounded boulder-strewn hills, subdued strike ridges,
and granite horstss The area ranges in elevation between 1000 feet and 2000
feet and has a maximum relief of about 600 feet. The soil cover is poor,

and most grazing lands are restricted to black soil plains overlying basio

.rocks, or alluvial deposits following the present river channels. Arcas of

intense shearing have ercded into wide valleys providing narrow pastoral
belts and access to the north ¢f the map area. The hilly areas are clothed
in densce spinifex and sparse scattered eucalypts.

(ix) Sturt Plateau
The Sturt Plateau is & high plain between 1000 feet and 1300 feet

above sea-levely; drained inland by Sturt Creeks On the north and west it is
bounded by an .ercsion scarp up to 200 feet high, formed by down-cutting of

‘the headwaters of the Ord River. South of the map area, the Plateau merges

with the Canning Desert.

The Plateau is an zlmost flat land surface - a remnant of a later-
itized peneplaned surface - covered by a thin venear of blacksoil in the
souths Sturt Creck and its tributaries are senile and pocrly defined and

salt water pools are comncn along its lower reaches.

r



Table 1.

STRATIGRAPHIC CORRELATION CHART
ORD RIVER REGION

KIMBERLEY BLOCK | HALLS  CREEK  MOBILE ZONE | STURT BLOCK
CAINOZOIC UNDIFFERENTIATED Undifferentioted s0il A K cover :
. TERTIARY Undifferentiated Lawford Beds White Mountain _Formation
DEVONIAN Ragqed Range Conglomerate l Buchanan Sandstone [
Undifferentiated Palaeozoic i Elder Formation
MIDDLE - . Panton Formation
PALAEOZO'C CAMBRIAN Bonaparte Basin gg Linnekar Limestone
gg Nelson Shale
Headleys Limestone
LOWER ‘CAMBR|AN Undifferentiated j}.ower Cumﬁ)brion | ) ? ” A2 AN 2 ANNAN 2
. Antri : Plateau . . Volcgnics
[a]
E Flat Rock Formation
U gﬂ- Nyuless Sandstone ? ?
-_— G 3|[ Timperley Shale
o &) Boonall Dolomite Gardiner Beds
x® Elvire Formation
N @ ' d T
« Forster Sandstone
o <
m ’ % Ranford Formation
g Johnny Cake Shale Member
I,u ICS . Jarrad Sandstone Member
l ) o Moonlight Vailey Tillite
o g Fargoo Titlite
o Helicopter Siltstone |
Boll Sandstone |
’ Mount John Shale
Wade Creek Sandstone
< 5% Cockburn Sandstone ' ? ? ?
- Wyndhem Shale ’
’J)m ! " Bungle Bungie Dolomite
m g(_., Mendena Formation o - ;
> Pentecost Sandstone ) ’ Mount Parker Sandstone
m i Elgee Siltstone '\AM/\/\M/‘\M/\/\NW\/J
E:m' Warton Sandstone
E '.f.?g Carson Volcanics -
=0 "
< < King Leopold Sandstone
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O fn. Luman Siltstone
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I I I E: Looningnin Arkose
'{5 Valentine - Siltstone
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OLDER
PROTEROZOIC

AN AAAAANAALRRRAAANAAAALRELAAAAAAAAAANANS . . —
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? ? ? | Pincombe Formation |

Lieamma . Beds I | Stonewall Sandstong ] ?—7
Glenhill Formation

2 ) - ? ) ? ? * Red Rock
i ' ’ { LAASSEIEL AAAANRRNAA) Bandicoo! Range

N Beds Beds
O Donnell Formation Golden Gate Siltstone 1 ? ?

Revolver Creek Formation

(e, R Eabl “" T Whitewater Volcanics

? ? ?
[Pgoolo Bulla Formation ]
L ? ?

% %* : 3 %

? ? ?
{Koongie Park Formation} Olympio Creek Formation [ Undifferentiated ]
? ? ?

[Woodward Formation] l Biscay Formation

Saunders Creek Formation

HALLS CREEK
METAMORPHICS

| Ding Dong  Downs Formation |

NOTES:

The Bandicool Range Beds crop out on the western side of the Halls Creek Mobile Zone but cannot be shown in their place on the Table.

The Koongie Park Formation is confined to the Mobile Zone. No outcrops of Metamorphics occur within the Kimberiey Block. Undifferentiated

Metamorphics are most extensive within the Mobile Zone.

The Older Proterozoic rocks are all iniruded by igneous rocks of the Lamboo Complex.
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STRATIGRAPHY

Table. \

The stratigraphy of the region is summarized in SEETESRES.

The rocks fall into three broald divisions s tightly folded basement rocks

_ intruded by gabbro and grénite (here culled Older Proterozoic rocks),

faulted and generally broadly folded shullow-water sediments and volcanics
(Youngér Procterozoic)y and a Cembrian sequonce comprising plateau basalt
and overlying shale and limestcne. There is e considersble thickness of
Upper Palaeczoic sedimeuts in the northern part of the map area (Veevers,
in preparation), but of these, only the southemnmost; Dovonian sodimonts
will be described in this recport. Prcbablo Tertiary sediments (chert and
shale). and laterite occur in thc southern part of the region.

Procembrian

OLDIR PROTIROZOIC

The Older Proterczoic rocks crop cut as a narrow belt betwoen the
scuth-western and north-eastern corners of the map area. Major faults
delineate the eastern and western margins of most of this belt, and appear
to have had a long history of movement during which they possibly influenced
the younger Procambrian sedimentaticne.

Matheson & Guppy (1949) divided the Older Precambrian rocks into

“three units s the Halls Creek Group (metasediments and volcanics), the

Mec Clintock Greenstounes (mainly basic lavas), and the Lamboo Complox, which
they defined as an essentially grenitic complex cuntaining sedimentery
relicts. They regarded these rocks as Archacen. Traves (1955) could not
differentiate between the Halls Creek Group and the Mc Clintock Greenstones,
and he included both units in the Halls Creck Metamorphicsy which he defined
as including all the metamorphics in the vicinity of Halls Creek, and in
isolated areas to the ncrth-north-sast. He regarded the Met:amorphics as

-Lower Proterozoics Most of the sediments are little altered, and the term

l " Motamorphics is therefore misleadings. The Lamboo Complex is discussed in

-

detail under a separate heading.
Halls Creck Group
The rocks of the Halls Creek Group are the cldest kncwm in the
map area, and they are possibly the unmetemcrphosed cquivalents of the Tick-

alara Metamorphics. They are intruded by granite and are overlain uncon-

fomably by the Younger Proterczoic rocks.

-

The crop out as a ncrth-north-easterly belt from ncar Ruby Plains
Homestead to the Frank River, and as small inliers northwards to the limit
of the map area. The rocks in the Frank River area are very little alteredy
but to the south they are metamcrphosed, and reach low greenschist facies
in the Gordon Dowms 13250,000 sheet. They are more highly motamcrphosed

near greanitic intrusions and along laryge faults.
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iy - N ety within the Halls Creek

i
(top)
I Moola Bulla Formation
Koongie Fommation
l Olympio Creek Formation
o Biscay Formation
- ; Woodward Formation
l_ , Saunders Creek Fcrmation
’ . Ding Dong Downs Formation
. (bottom)
Ding Dong Downs Formation
. The Ding Dong Downs Formation was named by Smith (1963). It is

+ the oldest unit in the area and crops out in the cores of two domes about

I 20 miles north-sast of Halls Crcek., The base of the Formation is not
* exposed, and it underlies, possibly unconformably, the Saunders Creek Forme
I ation. We know little about the Formation because it is poorly exposed

- and is stroﬁgly faulted and folded. It consists of epidotized basalt and
dolerite, quartz~muscovite and quartz-biotite schist, albitized porphyritic
l“ rhyolite, and scme phyllite and slate.

The basalt is fine-grained, a distinctive light-green colour, and

l- . in places has abundant near-spherical amygdales filled with quartz, calcite,

~  and possibly zeolite. Native copper was found near Saunders Creek Uranium

._ .Prospect as small crystals and aggregates in these amygdales, and thin veins

- of quixrtz and native copper have been reported from this locality

l ~ (J. Carruthers, pers. comm.). In thin-section the rock is seen to have a

. granoblastic texture, and is composed mostly of pale yellow epidote and
. lesser amounts of randomly oriented actinolite, and cavity-filling calcites
l Magnetite occurs as scattered crystals larger than the matrix and small
" crystals of pyrite ara present in accessory amounts.

l - The rhyclite consists of phenocrysts of microcline partly or wholly
,replaced by albite, in a fine-grained matrix of quartz, sericite, feldspar,
bicvtiteyand chlorite. Calcite; iron-oxide, epidote, and zircon are accessory.

. Re-crystallization of quartz and biotitelms impressed a slight foliation on

l . the rock.

) Banded quartz biotite schist, epidotized quertz muscovite schist,

. © ' and quartz scericite schist are common in the Formation. These rocks aﬁpear

i . to have suffered retrogressive metamnorphism, which has formed randomly-
_' oriented biotite, thus weakening the original schistosity of the rock. The

l I Formation is considerably metamorphosed and the cccurrence of ‘'phyllite’

l and 'slate' within it appears anomalous. However, no thin-sections of

' ' these rocks have been examined, and they may be fine-grained sericite

o schistse,

' ‘l‘
'

ar
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The basic rocks have been mappéd as part of the Ding Dong
Downs Formation, but it is possible that they intrude the metasediments
.and tho rhyolites, and are correlatives of the much younger Fish Hele

Dolerite, with which they are almost identical in appearance (see later)d

. . Saunders Creek Formation

v

R BN - N = e
,

Saunders Creek Foruation was named by Ruker (1961) after Saunders

- Creek, 20 miles north-east of Halls Creek 3 the type scction is 1% miles

south-west of Bulman Waterhole. The upper half of the Formation as defined

' by Ruker included greywacke and quartz greywacke which Smith (op. cit)

put in the overlying Biscay Formation., The unit is now defined as indura-
ted quartz sandstone, quartz conglomerate, and feldspathic sandstone which
overlies the Ding Dong Downs Fcmaticon and is conformably cverlain by the

Biscay Formaticn. The Saunders Creek Fomation crops cut in the two domes

in the .Saunders Creek arca and on the northern margin of the Sophic Downs

Granitc.

Quartz conglomerate cccurs near the base of the unit as beds
between twelve inches a;d five feet thick ¢ it crops cut only west and south-
west of Bulman Waterhole and consists of rounded to sub-angular fragments
of quartz and rhyolite in a quartz matrix containing a high proportion of

heavy minerals which are radioactive (see Economic Geology). The sandstone

_ 'is medium to coarse-grained, almcst invariebly cross-bedded, znd consists

of quartz which has been mostly recrystallized to a fine-grained mosaicy

- ninor feldspar, calcite, rock fragments, and accessory megnetite, biotite,

1

glauconite, nuscovite, and zircon. The glauconite, which was identified by
X-ray powder photography, occurs as rounded grains, some partly replacing
feldspare. With increasing feldspar content the quartz sandstone grades
into feldspathic sandstone.

~ Tho Formation is 600 foet thick at the type section, but thins

i rapidly to its castern and western limits, where it is between 50 feet and

100 feot thicke The rapid lateral changes in litholcgy and thickness and

_ the ubitiquous cross-bedding show that the Formation was laid down in shallow

water.
Rhydite pebbles in the Saunders Creek Formation cculd have come

from the Ding Deng Downs Fermation, and discordance, seen on the air photos,

_-Ibetween structures in the Ding Dong Dcwns Formation and the overlying .

-

Saunders Creeck Formation, suggest that the ccntact is unconformable. How-

, ever, exposures are poor near the contact; and the field relationships’ are

uncertaine
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Biscay Formation '

The Biscay Formation was named by Smith (op. cite) after the Bay
of Bigcay Hills in the middle reaches of the Panton River. The Formation
crops out north and south of the Saunders Creek area in the core of a
domed anticlinorium, and south of Halls Creek in the core of what is pro-
bably the sama'anticlinorium_displaced southwards by the Halls Crock Fault.
The area to the north-east of Halls Creek is a large fault wedge composed
largely of these rocks.

The Formation conformably overlies the Saunders Creek Formetion
and is overlain, apparently conformably, by the Olympio Creek Formation.
Nbrthigf750phie Downs Granite the Woodward Formation (see below) overlies
the Saunders Creck Formation, and it is probably the lateral equivalent

' of the Biscay Formation.

The Biscay Formation has been metamorphosed to the low greenschist
facies, and oonsists mainly of basic voloanics and intrusives, acid and intor-
modiate ignoous rocks, muscovite and bictite schist, and calec-silicates.
Basalt and dolerite predominate. It is generally iwpossible to tell
whether the fine-grained basic rocks arc extrusive or intrusive : pillow
lavas have been secen in Wocdward Creek, but undoubted intrusions have also
been seen. :

The least metamorphosed basic volcanics in the Formation are dark
green, fine-grained, and in some cases, porphyritice Thoy show very few
primary features, and in thin-section they are recrystallized. Plagioclase
is pseudomorphed by sericite, kaolin, end clinozoisite or epidote and
ferramagnesian minerals by small tremolite laths or chlorite and epidotes
Quartz is a minor constitupnt and iron oxides are replaced by leucoxeno.

The basic intrusives have retained mors of their primary features and relict
sub-ophitic or allotriomorphic granular texture can be discerned. Lath-liko

~ andesine is replaced by a fine-grained aggregate of an epidote mineral.

Secondary hornblende is idicblastic to xenoblastic, and the gruoins are fract-

ured and replacoed by biotite. In thc sub-ophitic rocks the groundmess con-

sists of fine-grained quartz and ragged feldspar.
Acid volecanics are common in the Formation. They are mostly

-rhyolite, which is commonly porphyritic, consisting of fine-grained granular

quartz and orthoclase, minor plagioclase, and rare biotites. Phenocrysts,

"if present, are quartz and feldspare. Similer rocks containing dominant

plagioclase are classed as dacito. Microgranite and microgranodicrite are
commonly associated with the acid volcanics. They consist of quartz, soda
oand potash feldspar in varying proportions, and accessory iron oxides, sphsne,
and epidote. Ferromagnesian minerals are rare, but one thin-section con-

tained riebeckite as phenocrysts and in the groundmass.

. | vy
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Grey to dark brown incipiently crenulated schists are inter—

calated with the volcanic rocks. They are metamorphosed to slightly higher

"+ degree than the Olympio Croek Formation and mincral asscmblages found are

quartz~biotite-chlorites
! quartz-muscovite~biotites and
quartz-plagioclase-biotite-nuscovite.

The rocks have a well developed preferred orientation, definod
by smell needles of muscovite and red-brown biotite. Quartz has lost its
sedimentary form and occurs as polycenaly sutured greins. Plagioclase and
orthoclase occur in minor amcunts, and the dominant accessories aro gphene,
tournialine, and apatite. '

Large marble lenses are common in the lower part of the Fcrmationg

The marble is medium-grained to coarse-grained, and consists of twinned and

distorted calcite crystals, minor poorly sorted and sutured grains of quartz,
and prismatic crystals and rosettes of tremolite. The marblé grades into
rocks composed of equal proportion of calcite and tremolite. With increasing
metamorphism they grade into hornblende-epidote rocks.

The rocks are tightly folded and highly sheared, and the thick-— !
ness of the Formation is not known.
Woodward Formation (New Neme )

Woodward Formation is the name given to intorbedded, low-grade

calc-gilicatesy; subordinate quartz muscovite schist, and minor amphibolite,

‘and grephitic schist. The Fommation overlies,; apparently confomably, the

Saunders Creek Formation, and is overlain by the Olympio Creek Formation.
It is known only north of the Sophie Downs Granite, where it crops out as
& triangular fault wedge. Marble. which crops out near Mcunt Angelo is
possibly a correlative of this Formation.

The rocks arc metamorphosed to the greonschist facies. Calc-

* silicates consisting of quartz-calcite-chlorite schist, intercalated with

tremolite-rich and epidoto-rich, calc-silicates are the predominant rocks.

'In thin-section, the tremolite-rich rccks arec seen to consist of tremolite,

oither as prismatic crystals or rosettes, calcite, and smaller grains of
chlorite and muscovite. In the more massive rocks, detrital quartz grains
cen still be discerned. The oepidote-rich rocks consist of .decussate aggreg-
ates of chlorite and zoisite, irregular sphene, and scapolite containing
tiny groen poikiloblastic spinele.

Marble is common and in places is coloured black by manganese or
rod by limonite and hematite. Mostly it is brown to white, and in thin
section it is seen to consist of a mosaic of calcite enclosing tiny grains
of graphite, quartz, tremolite, and muscovite. In acme thin-eeotionscoarsé—
grained aggregates are surrounded by fine-grained calcite, possibly an
indication of tectonic braecciation. In the type area copper, lead, and

zinc mineralization is associatod with the calcareous rocks (sec Economic

Geology)e

(51
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About 30 percent of the Formation consists of nediun=-grained
quartz-muscovite and quartz-bictite schist, which grades into dark-green

. _chlorite schist and a massive tremolite-rich rock. This gradation probably

represents a change in the original rock from shale and greywacke to marl
and calcarcous sandstonc, Thin bands of black graphite schist were noted
but are rare.

The succession is given below, but the beds are isoclinally
folded and the thicknesses given, particulurly of the upper part of the
succossion, are probably greater than the true thickness.

Olympio Creek Formation

1600 feet Mostly marble and calce schist. Some
dolomite cnd dolomitic shale to the
weste

800 feet Interbedded quartz-muscovite, and quartz -
biotite schist, and interbedded tremclite-—

Woodward rich rocke.

2000 feet Predominantly quartz muscovite schist,
chlorite schist, and tremolite-rich rocke.
Carbonaceous schist, marble, dolomitic

?shaley, and calc. schist throughout.

Formation 1000 feet Mostly dark amphibolites.
200 feet Mostly biotite schist containing
amphibolitce.

Total thick- 5600 feet
ness

Saunders Creek 400 feet Quartz conglomerate, quartzite, and
Pormation quartz sandstone.
Sophie Downs Granite (probably intrusive).

The Woocdward Formation is overlain by the Olympio Creck Form—
ation, but the nature of the contact is not known. Exposures in oritical
localities are poor, but apparent discordances in the structure of the two
units suggest that the contact may be unconformable. The contacts between

_ the Woodward Formation and the Biscay Formation are faulted, but the units

are in the same stratigraphic position and it seems probable that the Biscay
Formation is the lateral equivalent of the Woodward Formation.

Three base-metel prospects have been found in the Woodward
Formetion 8 & copper lode at Mount Angelo 30 miles south-west of Halls
Creck, and two promising copper-lead-zinc prospects near Duffers Mine
(see Economic Geology)e

-
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18a

Vertical quartz greywacke and fine-—grained
quartz jasper conglomerate of the Olympio Creek
Formation. Load casts at tho base of the cong-
lomerate can be seen on the right. FPhotograph
teken in the bed of the Ord River near the
Frank River junction.

50



I |
i
"
II!

: -
[ l
T

.
l
l '

18¢

Olympio Creek Formation
The Olympio Crosk Foymation was mamed by Ruker (1961) after

Olympio Creek, which im 22 piles sast—north-east of Halls Creeck. It over—
lies, appearently conformably, the Biscay Formation, and is unconformably
overlain by younger Precambrian rocks., _
The Formation is best developed east of the Halls Creek Fault,
whore it crops out as a wide belt which parallels the fault between Ruby
Plains Homestead and the Osmond Range. West of the Halls Creck Fault

- Olympio Creek Formation is found only south of Halls Creck Township, where

it crops out on the flanks of & north-east-~trending anticlinorium. 4
small inlier in the headwaters of the Osmond River consists of almost un-
altered Olympioc Creek sub—greywacke on the east which grades by inecreasing
' contact metamorphism into high grade schists on the west.

The Olympio Formation consists of greywacke, feldspathic grey-—
wacke, and arkose, interbedded with siltstone and shale. Subordinate
pobble conglomerate and rare limestone occur in the bottom part of the

formation. -
The greywacke and arkose gbnerally occur as beds between one
foot and eight feet thick, alternating with thinner beds of siltstone and

shale. The rolative amounts of greywacke and siltstone vary considerably,

. and in the “upper part of the Formation north of the Ord River, shale beds

up to 300 feet thick contain cnly rare greywacke. The coarso-grained groy-
wacke, which grades into pebble conglomerate, crops out as beds up to 20
feet thick, scparated by thin beds of shale. The shaloe and siltstone are
generally laminated or thinly bedded; and the greywacke is massive. Graded
bedding can sometimes be seen in the greywacke aznd load casts are common at
the base of the coarser varieties (Fig. 4). Cross-bedding and ripple marks
were seen but are rare.

The greywacke is dark-green or blue when fresh, fine—grained to

coarse-grained, and grades into feldspathic greywacke and arkose. In thin

“.section it is scen to be composed of subangular to subrounded grains of
 quartz (generally about 30 percent of the rock), feldspar, fine-grained vol-

canic rock fragments, and chert, chaotically distributed in a fine-grained
matrix of sericite, chlorite, and quartz., Very little sorting is evident
except in lightem-coloured quartz-rich varieties, which have better rounded
‘ grains and less matrix, and are classed as sub-greywacke. Many of the rocks
are arkose and sub-arkose, consisting of quartz, plagioclase, minor potash -
feldspar, and rare rock fragments, in a matrix of sericite and chlorite.
They are poorly sorted and those having abundant matrix are classed as
feldspathic greywacke. Tourmaline, zircon, sphene, and iron oxide are

accessory minerals in most of these rocks.

|
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Fine-grained pebble conglomerate is common towards the middle

. of the succession south of the Ord River (Fige 11). It consists of poorly
- gorted rounded to subrounded pebbles of quartz (gencrally abundant), jasp-

er, chert, fine-grained dolerite, feldspar, and shale, in an arkose or

- groywacke matrix. The shale and siltstone are grey, blue-green, or dark-

blue, and are commonly phyllitice The beds of shale in the upper part of

. the Fomation are purple or red.

There are rare pink and white marble beds near the bettom of the

.Formation. They arc up to 300 feect thick, and some can be traced for sev—

eral miles. Impure varieties are green and contain tremolite and epidote.
In the Frank River area, several large masses of dolomite appear to be
interbedded with the Olympio Creck Fommation & they are massive and con=
tain many chert nodules and rclls in the weathering profile.

Almost all the finer-grained beds are impressed with an axial-

plane cleavage, which may not be obvious in fresh exposures, but which

causes the rock to weather into blade-shaped fragments. East of the Frank
River, the shale has a marked lineation perallel to the steeply dipping
fold axes, and ocutcrops consist of tightly packed angular rods of a sheale.
North of Saunders Creek tho rocks of the Olympic Creek Formation
are recrystallized only to a minor degree 8 the matrix is generally re-
constituted to sericite and chlorite, but the larger detrital grains are

unczltered except for slight marginal corrosion. The amount of reconstitution

of the matrix could have boen caused by diagenetic processes alone,

In the Gordon Downs 1:250,000 sheet area the rocks have suffered
low=grade regional metamorphism to & low greenschist facies. The matrix
has a slight foliation, and much of it has recrystallized to muscovite.
The largor grains are considerably corroded, or sutured where they are in
contact, and commonly contain flakes of chlorite near their margins. Two
thin-gsections oxamined are biotite grade in which the matrix is completely
reccnstituted to muscovite and biotites

An inlier of Older Prctercozoic rocks in the head of Osmond Creck

- is composed of rocks referred to the Olympio Creek Formation. The rocks

on the cast of the inlier are slightly recrystallized greywacke, sericite
schist, and marble which have been intruded on the west by granite and
metanorphosed to muscovite-sillimanite schiste

The rocks on the western side dip almost vertically to the south

- and west and it was originelly thought that they were folded into an antio-

line which plunged south at nearly 900. waevar, graded bedding found in

" the loss metamorphosed rocks to the east indicate that the top of the

succession is to the north. The thickness of the seguence described below
was estinated from air photographs i

3L
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Thickness Lithology
Red Rock Beds
3000 feet Green or cream (rarely pink) marble as beds botween six

-feet and twelve feet thick, interbedded with roughly

the samo amcunt of sericite schist. Marble is fine~-grained
and is inveriebly laminateds the laminaec are rarely
replaced by dolomite or chert. The sericite schist is
massive and contains rare thin-bedded or laminated gquartz
groywacke beds up to two feet thicke.

800 feot Fine~grained quartz sericite schist containing rare
graded beds of guartz greywacke up to four feet thicks

2000 feot Thick-bedded, medium to coarse-grained quartz greywacke
consisting of rounded grains of quartz and minor feldspar
in a recrystcllized chloritic or sericitic metrix. Rare
graded bedding was seen. Interbedded phyllite and fine-
grained sericite schist constitutes up to 20 percent of
the sequence and crops out as massive beds up to three
feet thicke :

1800 feet Leninated and thin-bedded greon greywacke composed of
sub-angular quartz and muscovite grains in a fine~grained
chloritic matrixe. Meny lerge dykes of uralitized gabbro.
Osmond Fault.

The rocks are metamcrphosed to the low groonschist facies and are
extensively intruded by gabbro, novertheless thoy can conf1dené¥§/referred

to tho Olympio Creck Formetion which crops out twelve miles to tho south.

The fomation is tightly and much faulted; and no estimate of its
thickness epart from the incomplete section noted sbove can be made. North—
west of Mount Kinahan there appears to be not less than 10,000 feet of sect-

ion oxposed but the Fcrmation is almost certainly much thicker.

Ko [ k Formation

Quartz sandstone exposed in a fault-block immediately east .of
Halls Croek wes nemed Koongie Fommation by Smith (1963)e The Formetion is
bounded on all sides by faults, except to the south, where it appears to
grade laterally into greywacke of the Olympio Creek Formation.

The Koongie Formation consists of fine-grained to medium-grained
. quartz sendstone, feldspathic sandstone, and rare ferruginous sandstono,
' The rocks are commonly silicified and are generally thinlyhbedded, though
cross—bedding does occur. Valleys containing no outcrop separate tho sand~
stone strike-ridges, and they are probably underlain by siltstone and shale.

Poorly exposed basic rocks which crop cut as low rounded hills
have been included in the Koongie Formaetion. They are amygdaloidal, highly
,opidotized basalt or dolerite which mey be lavas and therefore part of the

succession, or they may be intrusive and correlatives of the Fish Hole. Dolérites

1%
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The rocks appear to be folded into a tight syncline containing
the basic rocks in the core., If this structural intorprotation is correct,

-8 the Fomation is =bout 3200 feot thicke

1

l

Moola Bulla Formation

‘Arkose and feldspathic sandstone cropping out as fault-blocks east
of Halls Creck and west of Duffers Mine were named by Smith (ope cit.) the

Moola Bulla Formation. ' .

The rocks are medium to coarse-grained, and genorally contain

- scattored pebbles of quartz and quartzito. They are commonly cross-bedded,

and in many places heavy minerals form layers in the cross-beds. The sand~
stone grades into pebble to boulder conglomerate consisting of components
up to threc feet across of quartz, quartzite, banded greywacke, and minor

slate, in an arkose or sandstone matrix. Grey slate is interbedded with

the arenaceous rocks in some parts of the sequence, but is not common.

The Formation, as measured on the air photographs, appears to bo
at least 12,000 feet thick. It has been included in the Halls Creck Group,
but as all its contacts with other units are faulted or poorly exposed, its
true stratigraphic position is not known. South of Halls Creeck the Form—
ation overlies Olympio Creek rocksy, but the nature of the contact is not
knowne The Formation is similar to the Red Rock Beds, and it may be a
correlativaoe.

IIndifferentiated
Schist and quartzite crop out in the south~ocastern corner of the
map area. The rocks are overlain unconfomably by the Younger Proterczoic
Gardiner Fcrmation, and have been mapped as undifferentiated Halls Crock
Motamorphicss The following assemblages have boen noted 3
quartz~muscovite—chlorite;
quartz-muscovite-hematites and
quartz-diopside~cordierite-microcline,
The first assemblage is from a schistose rock in which lepidoblastio
flakes of muscovite are interfoliated with polygonal.xenoblastic quartz

'+ grains. Patches of sericite and muscovite are accessories and may rcpresent re-—
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trogressed aluminium silicates.
The last two assemblages ere from granular quartzites. In the first
idioblastic hematite is interbanded with xenoblastic quartz and rare ragged

muscovite flakes. In the other, idioblastic diopside is set in a xenoblastic

granular quartz-rich base. Moderate amounts of cordierite and potash feld-

spar are set in svricite~rich cavities and may represent original argillacecus

matrix. Minor clinozoisite, amphibole, and sphene arc the dominant accessories.

X | 3y
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Four miles north-west of the junction of the Ord and Negri

_ Rivers an inlier of tightly folded greywacke, shale, and minor dolomite
. has been called 'Undifferentiated Halls Creck Group'. The rocks are mostly
~ groywacke and quartz groywacke similar to those of the Olympio Creck Form-

ation exposed in the Ord River 50 miles to the south-west. The groywacke
is green to derk-grey, medium to coarse-grained, and consists of rounded
to subangular quartz and feldspar grains in a green chloritic matrix. It
gredes into quartz pebble conglomerates It occurs mostly as regular beds
between twec feet and six feet thick,in which cross=bedding can sometimes
be distinguished in good exposures, interbedded with siltstone and shale
beds between one and two feet thick. The siltstone and shale are black,

or rarely green and red, and are generally laminated. Dolomite crops out

" in the south-western part of the inlier as beds up to 20 fect thicke.

Altered gabbro dykes commonly intrude these rocksy; especially
along a shear zone south of the Ord Rivere. Close to the dykes the greywacke
is recrystallized, either 'to a weathered brown mica-rich rock, or to a hard
fine-grained hornfelse The finer-grained rocks are changed to phyllite. #

To the north on Lissadell and Cambridge Gulf Sheet areas inliers
of undifferentiated Halls Creek Group crop out in the Carr Boyd Ranges and
Golden Gate Country, unconformébiy overlain by the Carr Boyd Succession and
Rovolver Creck Formation. They cannct be directly correlated with the
formations in the south.

S8ix miles north-north-east of Mount Nyulasy interbodded khaki
slates and grey medium-grained foeldspathic greywacke are tightly folded.
Fold axes have very shallow plunges,cnd vertical slaty cleavage strikes
about 2100. The rocks are overlain by the Revolver Creck Formation with
marked anguler unconformity. 'Porphyritic granite' intrudes them with very
minor contact thermal metamorphismi recrystallization occurs only over a
width of three or four inches.

Low—grade metamorphics in the upper Revolver Creek area consist

‘of quartz greywacke, fine-grained feldspathic greywacke, green, grey and red

slates, sericite schist and minor acid (?) tuffs. These rocks dip steeply

with drag folds plunging south. The original axial plane cleavage has beoen

" folded into an open antiform plunging 850 north. They are unconformably

_overlain by the Revolver Creck Formationa

To the east and north of Mount Hensman red slate and mica phyllite
dip between 500 and 80° west and are overlain by green quartzite, in beds
up to six feet thick, interbedded with quartz greywacke, mica schist,; and
minor red slates. &Snall uralitized dolerite dykes intrude them.

Near the 'Ord Damsite Road' vertically dipping quartz greywacke
and minor thin beds of mice phyllite have bedding transposed into lontAcular
wedges paralleling cleavage. They are intruded by 'porphyritic granit@‘,
producing a superimposed contact thermal metamorphisms spotted poikiléh

blastic cordierite-biotite schists are present. The contact aurcole is up

‘to 1000 feet wide.
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Farther north, near Fine Spring, red slate, mica phyllite,
ninor quartz greywacke, and a porsistont chert pebble and cobble conglom=
erate bed, 25 feet thick, dip about 25O north. The conglomerate has a
black ferruginocus grit at the base. These rocks are intruded by 'porphyry',

,or its hornmblende granodiorite phase, 'porphyritic granite', and late

stage dolerite dykese. They are overlain, probably unconformably, by the
Whitewater Volcanics.

Whitewater Volcanics (New Name)

Smith (1963) named acid volcanics in the western part of the
Dixon Range Sheet area the Whitewater Formation after whitewater Well on
the Dixon Range Sheet area. The Formation consists prodominantly of

rhyolite volcanic rocksy; and we prefer the name Whitewater Volcanicse.

" The tyse area is Mount Remarkable near Greenvale Homestead, where the full

section is exposed. The Volcanics crop out in the map area as discontinuous
exposures from Whitewater Well northwards along the western side of tho
Lamboo Complex, to the Carr Boyd Range. They are known to extend to the
west of the map area. They rest with strong angular unconformity on the
Halls Creek Group and are intruded by porphyry, porphyritic granite, and
biotite granite of the Lamboo Complex, They are overlain unconformably

by the 0'Donnell Formation in the west, and the Revolver Creek Formation

in the east.

The Volcanics consist of red, green, and black rhyolite lavas,

rand minor rhyolite agglomerate and welded tuff. Conglomorate and other

sedimentary rocks within the formation are called the Mount Remarkable
Member. Intrusive acid porphyry of the Lamboo Complex is similar in com—
pesition end fabric to the Volcanics and is probably co-magmetic and the
lower part of the Vclcanics probably contains a considerable proportion
of intrusive porphyries which cannot be distinguished from the extrusive

rocks,
The lava flows are porphyritic rhyolite and consist of pheno-

_crysts of white and blue quartz, and pink feldspar, sot in a dark crypto-

crystalline silicecus groundmass speckled with tiny phenccerysts of quartz
and feldspar. Chlorite blebs are present, and probably represent
altered mafic minerals, possibly biotite. Flow layers are prominent

on the weathered surfaces, and the dip of these layers is independent of

" the rogional structure of the rock. In thin section, cuhedral to subhedral,

commonly bipyramidal quartz phenccrysts, and cuhedral, twinned and zoned
plagioclase phenocrysts are set randomly in an almost cryptocrystalline
groundmass of ragged feldspar, quartz, chlorite and devitrified glass. The
plagioclase is in the albite-oligoclase range and is invariably sericitized,
and embayeds it is commonly replaced by granular epidote. Potash feldspar
is generally present as aggregates of feldspar and quartz in the coarser
rocks, which appear to be partly intrusive, chlorite commonly pseudomorphs

amphibole and in one specimen, pyroxenes They are similar in composition Qj L

-"to the lavas.
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Traves (1955) noted wolded tuffswithin the formation but they

appear to be present in minor quantities only. One thin-soction examined

. consists of dark lenticular shards and angular fragmgnts set in a2 fine—

grained silicoous matrix. Fractured quartz, albite,and potash feldspar

erc distributed randomly throughout the rock, and flow layers or compaction
bands are defined by the shards and by recrystallized bands. Trendall
(1962) has described other aphanitic rocks from the region 3 '"Variations
of grainsize within this mosaic define the cutlines and internal structure
of bands, and contorted fraguents vary in size from about 2 mm down to the
smallest. Subhodral feldspars are enclosed within this matrix. The shapes
and stratifiod arrangements of the fragments strongly suggest volcanic
detritus, and there is little doubt that these rocks are thoroughly welded

tuffs.

The lower half of the Whitewater Volcanics is generally coarser
than the upper part, flow banding is rare, and quartz phenoccrysts are'less
commone Rare sedimentary inclusions zre seen and it is thought that this
lower part may be a high level intrusive, and not extrusive. The Volcanics
overlying the Mount Remarkable Member are cbvious flows, and exhibit con-
siderable changes across the strike. At least three fluws can be disting—
uished.

The formation hes not been measured, but it appears to be betwaen
1500 feet and 2000 feot thick.

Mount Remarkcble Hember (New Name)

We have given the name Mount Remarkable Member to volcanic congl-
omerate, agglomerate, arehites, and minor siltstone and chert which are 600
to 800 feet stratiyraphiczlly below the top of the Whitewater Volcanics.
It is nemed after the type area at Mount Remarkable. It crops out along

the eastern side of the Lamboo Complex in the Dixon Range Sheet area, and

*in the O'Donnell Range. The Member rests on the lower Whitewater Volcanics

1

with slight erosional unconfommity and is conformably overlain by the upper
volcanics, |
It crops out as prominent strike ridges, recugnisable on airphotos
by the denser growth of stunted eucalypts.
The scction in the type area is 3
Rhyolite lavas
30 feet Green to white banded chert.
10 feet Green, pcorly-sorted chert breccia or agglomerate, consisting of
chert pebbles and quartz and fcldspar fragments in a siliceous matrix.
400 feet + Grey coarse-grained poorly sorted volcanic greywacke containing
angular to rounded volcanic chert and jasper fragnents, ouhedrel
feldspar, quartz, and unidentified forromagnesian minorals. The
matrix is chloritic and commonly highly sheared. To the weést the
greywacke grades into dark boulder conglomerate consisting of rounded
and angular boulders of rhyolite in a greywacke matrix. %7

erosional unconformity
acid volcanicse
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North of Mount Remarkable in the southern part of the Lissadell

Sheet area the member consists of thin conglomerate bands, but in the

. 0'Donnell Range it is 700 feet to 800 feet thicks To the north-east in
) the Carr Boyd Range it appears to be absent. This rapid lateral variation

of the Member appears to be due tc the relief of the erosion surface on
which the member was laid down as a valley-fill deposit.

Revolver Creck Fommation (New Name)

The Revolver Creek Formation is the name given to a sequence

~ of sandstones, siltstones, and basic volcanics which underlic the Hensmen

Sandstone with angular unconformity. It overlies the Whitewater Volcanics
with erosional unconformity, the Halls Crock Metamorphics with marked ang-

ular unconformity, and the base of the Formetion is intruded by 'Muscovite

Granite' from the Lamboo Complexs. The Formation is taken as being the

youngest Older Proterczoic sedimentary sequence in the raogion and it post—
dates the intense regional folding and low-grade regional metamorphism
of the Halls Cresk Metamorphicse.

It crops out in only three areas within the Carr Boyd Ranges,
namely albng the northern side of Rovolver Creek (Lat. 16° 15' S. Long. 128°
36! E.) from where the name is derived § in the south-west (Lat. 16° 20t s,

Long. 128° 281 E.); and on the south-western tip of the Ranges

" (Late 16° 43' S. long. 128° 20' E.) six niles north-east of Mount Nyulasy.

The latter outcrop is the reference section for the Formation. It is a

moderately resistant unit occurring in the scarps beneath a prominent

- cliff-line of Hensman Sandstone. Within the unit volcanics and siltstones

. form small scarps beneath prominent erosional terraces of sandstone.

The lower part of the Formation consists of massive amygdaloidal
basalt with interbeds of pink arkose. A4bove this block white quartz sand-
stone alternates with interbedded flaggy fine-grained sandstone, purple~
brown micaceous shale, and massive chocolate~brown siltstone. The sandstone
is cross-bedded and conteins abundant shale bedding partings and shale
pelletss The volcanics vary rapidly in thickness along strike; an incroase
from about 1000 feet to 2500 feet in a mile strike distance has been
observed.

The following generalized section occurs in the reference areae.

.Thicknesses are based only on visual estimates in the field.

Hensman Sandstone

Angular Unconformity
400 feet Blocky cream-white, friable fine-grained quartz sandstone.
. Strongly cross-bedded; abundant clay pellets.
200 feet Interbedded flaggy fine-grained sandstone and fissile purple-
brown micaceous shale. Blocky sandstone interbeds near baso.
200 feet  Blocky white friable gquartz sandstone. Strongly cross-beddeds

Abundant clay pellets, ' ’Sg
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150 feet Flaggy fine-grained sandstone and thinly flaggy micaceous
siltstone; Blocky quartz sandstone interbeds near base.

50 feet  Blocky medium—grained quartz sandstone. FPurple shale part-
ings. Shale pelletsi Cross-bedding.

- 250 feet Flaggy fine-grained sandstone and thinly flaggy micaceous

siltstone at base grades up into massive choclate-brown
siltstone.

50 feet Flaggy fine-grained purple micaceous quartz sandstone.

"~ 1000 to

2500 feet lMassive dark green altered amygdaloidal basalt with two con-
sistant interbeds (100 feet thick) of cross-bedded pink arkose
(containing ? glauconite). Basalt contains flows about 100
feet thick, defined by erosion benches and concentration of
quartz amygdules at the top.
50 feet Massive quartz sandstone.
Total
4000 feet Angular Unconformity
Halls Creek .Group *. or Lamboo Complex intrudes basal
sandstone.

The basalts in thin-section are highly altered. The ferro~

- magnesian minerals, probably pyroxene, are altersd to chlorite, and the

feldspar to albite with release of calcite; epidote is absent. Spinel
is common. Amygdules contain dark grecn chlorite and minor albite and
zeolite. Quartz is concentrated at the tops of flows.

Only the basal sandstone and about 200 feet of volcanics is pro-
served as a amall plateau capping in the outcrop around Lat. 16° 20! s.
Long, 128° 25! E.

In the Revolver Creek arsa a thick section of sediments at the

. top of the Formation is preserved. The basal sandstone is missing and the

volcanics are thinner than in the reference area. The Formation overlies
the Whitewater Volcanics and the 'Porphyritic Granite' of the Lamboo

Complex with apparent erosional unconformity. The unit has been strongly
folded prior to deposition of the Hensman Sandstone. Siltstone bedg have

a ‘strong subvertical cleavage and  low-grade metamorphic rocks are devel-

oped in the Carry Boyd - Halls Creck Fault Zone.

37
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Younger Proterozoic
The Younger Proterozoic rocks of the Ord River Region are

3
T

defined as those rocks which unconformably overlie the Lamboo Complex.

They overlie theHalls Creek Group with marked angular unconformity. The

‘base of the Younger Proterozoic sequence is taken at the base of the

Hensman Sandstone or the base of the 0'Donnell Formation.

The Younger Proterozoic rocks consist of interbedded arcnites

B s P =
1
H

and lutites with minor carbonate and volcanic rocks. Some basic intrus—

ives occur also. The rocks are generally undeformed, apart from faulting
and broad folding,; except near major fault lines. This contrasts with

the deformation and metamorphism of the Lower Proterozoic rocks, except

the Whitewater Volcanics and Revolver Creeck Formation at the top.

Three distinct successions are exposed in different arcas within
the Region. They are separated by major faults and little overlap is
present between them. The successions are apparently of different ages
but correlations are doubtful. Unconformities are common throughout.

The Carr Boyd succession is exposed throughout the Carr Boyd
and Pincombe Ranges in the northern part of the Hells Creek Mobile Zone,

* unconformably overlying, in various places, the Revolver Creck Formation,

Lemboo Complox, or Halls Creeck Group. It is an alternating succession of

sandstone and siltstone and consists of six formations 3

+
]

Pincombe Formation

Stonewall Sandstone

Glenhill Formation

Lissadell Formation

Golden Gate Siltstone
Hensman Sandstone

(bottom)
A seventh unit, the Bandicoot Range Beds, is & stratigraphic

=
I i - - - - ' - ! - -
il a1 - .

- equivelent of an unknown part of the succession.
Unconformities occur at the base of all the fomations except the

' Goldon Gate Siltstonec.
The Kimberley Basin succession was deposited in the Kimborley

1

Basin in the west of the map area. Cutcrops of the succession are pract—
ically all confined to the Kimberley Block, i.e. to the arca west of the
Greenvale Fault. In the north outcrops extend cast to the Ivanhoe Fault,
the absolute ceasterly limit of known outcrop. The succession unconformably
overlies the Whitewater Volcanicse.

Sandstones and shales, with minor volcanics and some carbonato

rocks, make up the succession, which consists of the following units ¢

Ll .
a 1

Bastian Group

Kimberley Group

Speewah Group (éo
Liamma Beds

- 0'Donnell Formation

(bottom)

L'-—__________— —

- ’
i 7 1
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Unconformities occur at the base of the 0'Dennell Formation,
Liemma Beds, and Speewah Group, and probably at the base of the Kimberley
Group. {

The eastern succession crops out onlyzto the east of the
Halls Creek Faultland is best exposed in the Osmond and Albert Edward
Ranges. It is a sequence of sandstones, siltstones, and carbonate rocks,
unconformebly overlying the Hells Creek Group. It consists of:

Albert Edward Group

Ord Group

Helicopter Siltstone

Boll Sandstone

Mount John Shale

Wade Creek Sandstone

Bungle Bungle Dolomite

Mount Parker Sandstone

Red Rock Beds

(bottom)

Unconformities are found at the base of the Red Rock
Beds, Mount Parker Sandstone, Wade Creek Sandstone, Boll Sandstone, Ord
Group, and Albert Edward Group.

Very little overlap occurs between the three successions
therefore any correlations between them must be based largely on lithological
similarities. In general ths Carr Boyd succession is the oldest of the three,
with thinner stratigraphic equivalents at the base of the other two successions;
the bulk of the Kimberley Basin succession follows,and the Eastern Succession
is the youngest.

A programme of radiometric dating of rocks from the Region
is in progress at the Australien National University and the preliminary
results obtained to date (V.M. Bofinger and I. McDougal, pers. comn.) support
the proposed correlestions. |

The inferred stratigraphic relationships of the Younger

¥r

Proterozoic rocks of the Ord River Region are shovn in Table 1.
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Carr Boyd Succession

The oldest succession of Younger Proterozoic rocks in the
map area is exposed in the Carr Boyd end Pincombe Ranges. Outcrops are
bounded in the west by the Dunham-Ivanhoe Fault System; in the east, only
minor outcrops are found east of the Halls Creck Fault. The rocks unconform-
ably overlie the Older Proterozoic rocks. East of the Halls Creck Fault
rocks of the succession are unconformaebly overlain by both the Mount Parker
Sandstone and the Ord Group, of the Eastern succession. Within the Halls -
Creek Mobile Zone they are unconformably overlain only by Palaeozoic rocks.
Near the Cave Range, in the north, the succession may be overlain unconformably
by en isolated outcrop of Kimberley Group rocks, but a fault of unknown mag-
nitude between the two sequences makes the relationship uncertain.

The rocks throughout the succession consist of a series
of rhythmically alternating sandstones and siltstones or shales. The usual
cycle has an unconformity at the base overlain by a thick sendstone unit which
grades upwards into siltstone and shale, over which, after another unconformity,
the cycle is repeated. An overall gradation in the lithology of the lutites
occurs through the succession as a whole. The silts of the older formations
are poorly sorted and contain sbundant unstable minerals such as mica and
chlorite. The silts near the top of the succession are highly siliceous,
well sorted, and contain very minor mica and chlorite.

The succession consists of the following formations:

Pincombe Formation

Stonewall Sandstone

Glenhill Formation

Lissadell Formation

Golden Gate Siltstone

Hensman Sandstone

(bottom)

7 Regional unconformities occur at the base of 211 the units

except the Golden Gate Siltstone.

Yo
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Although the rocks of the succession are clcsely related, they

cannot be combined into a Group because unconfourmities are present. The

. infcrmal name 'Carr Boyd succession' is used. Before the present survey

very little geclogical work had been done in the Carr Boyd Ranges. Both
Traves (1955) and Harms (1959) mapped the rccks as 'Undifferentiated Upper
Proterozoic!.

The major faults of the Hulls Creek Mobile Zone were active
throughout sedimentation and their movements are respunsible fer many of
the uvbserved unconformable relationshipse. The unconformities however can
be recognised at consistent stratigraphic levels throughout the area.

Over largo areas cerosion at the unconformities is apparenfly minor, but
locally up to 1000 feet of sediment has been removed: Llsewhere up to

4000 feot of section is transgressed by overlying units, but this could

be partly the result of simple overlap of original depositicnal basins.
The unconformities are best developed near the apparent margins of depos-
itional basinsjy these margins were influenced by faults.

Many of the units are thicker in the east, near the Carr Boyd
Fault, than in the west, near the Durham - Ivanhoe Fault System. Shallow-
water sedimentary features are more common in the west. The Lissadell and
Glenhill Formetions do not crop out east of the Carr Boyd Fault and it is
not known whether they were not deposited here or were ercded after deposi-
tion. The Lissadell Formation shows marked (?) depositional thinning

"adjacent to the Fault and the Glenhill Formation shows an apparent direct-

ion of sedimentation from across the Fzult Zone to the east. The other

units, which cross the Fault, are thicker, if anything, to the east of the

) Pﬁu.lt .

The Red Rock Beds at the base of the Bastern succession are con=-
sidered to be stratigraphically equivalent to the Carr Boyd succession as
are the O'Donnell Formation and Liauma Beds, at the base of the Kimberley
Basin successions The Speewzh Group is inferred to be younger.

No stratigraphic sections wore measured within the Carr Boyd
succession cwing tc lack of suitable exposures. All thicknesses quoted ere
based on estimates from maps znd air photographs or visual estimates in

the field. The maximum thickness of the Carr Boyd succession is about

30,000 feet.

Hensman Sandstone (New Name )

The basal unit of the Younger Proterozoic rocks in the Carr
Boyd succession has been named the Honsman Sendstone from its reference
gection at Mount Hensman (Lat. 16°00! S, Long. 128° 56! B), in the Golden
Gate Country. It crops out in a prominent cliff throughout the southexn
and central Carr Boyd Ranges, from Mount Hensman in the north-east tc near
Durham Hill in the west; it only occurs east of the Durham Fault. It

gits on a variety of Older Proterozoic rocks including the Revolver Creock

5
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Formation, Whitewater Volcanics, Halls Creek Group, and Lamboo Complex,
with angular unconfozmitf, and is conformably overlain by the Gelden Gate

'T Siltstone. Its excellent outcrop end stratigraphical position mzke the

Sendstone a veluable stratigraphical marker.

The unit consists entirely of massive, white, fine to medium=—
greined quartz sandstone. It is generally very clean and well sorted and
contains very minor amouﬁts of feldspar. Some cross-bedding and ripple
marks are present.

The Hensman Sandstone is a stratigraphic equivalent of the lower
arenite member of the O'Donnell Fomation, in the west. The two meet at
the Durham Fault.

No section has been measured, but the thickness of the Sandstone
increases gradually from about 100 feet in the extreme west to about 800
feet in the rcference area.

Golden Gate Siltstone (New Name)
Golden Gate Siltstone is the name given to a succession of black

siltstone and shale, and minor interbedded sandstone, which conformably
overlies the Hensman Sandétone and is unconformably overlain by the Lissad-—
o1l Formation. The name is derived from the Golden Gate Country (about
Lat. 160 05' 8, Long. 1280 50! E) in the north-east cocrner of the Lissadell

+ Sheet area, where the thickestsction is present, Outcrops extend south-

west from here through the central and scuthern Carr Boyd Ranges and the
westerly limit of outcrop is the Durham Fault, near Durham Hill. The
Siltstone is poorly resistant and crops out in valleys between the under-
lying and overlying resistant sandstones. The topography veries from low
rounded hills in areas of poor relief to deeply dissectod areas of dendritic
drainage in the more rugged parts of the Carr Boyd Ranges.

The facies changes from west to east. In the south-west fine-—

- grainod quertz greywacke and micaceous siltstone and shale, with mindr inter-

beds of blocky quartz sandstone, overlie massive sandy hematite and ferru-
ginous shale, indicating an oxidizing environment, of the Pompoys Pillar Iron
Cre Deposit which occurs at the basc. These grade eastwards into interbedded
black siltstone and laminated fine-grained sandstone with mincr interbeds of

blocky blue-grey to white sandstone. The base contains chert-quartz sand-

" stone and siltstone. Farther east black shale and pyritic shale, indicating

' reducing conditions, and minor blue-grey quartz greywacke interbeds overlie

" red-brown mudstone and chert.

- gional facies change. The basal member (A) contains abundant sandstone inter—

This facies change is accompanied by a gradual increase in thick-
ness from 800 feet in the west to about 7000 fect in the Golden Gate Country.
:This increase is depositional rather than erosionzl.

Three distinct 'mambers' can be recognized in the formation al-
though the contactsbetween them are gradationale They 2ll reflect the re-

beds and is transitional from the underlying Hensman Sendstone. The middle

. - member (B) is mainly siltstone and shale; minor sandstone interbeds become

T
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l more commcn towards the base. The upper member (C) has regularly inter—
. bedded shale and fine—grained san@stone with increasing blocky sandstone
- intorbeds towards the tope. -
The regional transition in the Golden Gate Siltstone can be seen
B “4n the following generalized stratigraphic sections. Thicknasses are approxi-

nmate, based on estimates from waps and air-photographs.

1

Section 1
South-ilest Carr Boyd Ranges
Six Miles North-BEast Mount Myulasy
(Lat, 16°40'S. Long. 128°18'E),

Lissadell Formation
Unconfermity
200 feet Flaggy micaceous siltstone at base grades up into
g interbedded purple micaceous siltstone and green

siltstone. Minor quartz-greywacke grit interbeds.
C Mud crackse

t

. 60 feet Massive, coarse-grained, purple, friable quartz
greywacke (Large rounded (2 mm. ) quartz grains in
purple clay matrix).

[
1
.

2 400 feet TFlaggy dark green to purple-brown micaceous silte

B ( stone and green shale. Minor blocky quartz intorbeds

2 increase towards base. Shalo uore prevalent at top.

) Mud cracks, lenticular bedding, ripple merks.
50 '
( 500 feet Transitional sequence. Flaggy grey to purple lithioc-
greywacke siltstone and fine-grained lithic-quartz
groywacko and blocky cross~bedded ferruginous quartz
- A sandstone and sandstone.

35 feet Massive sandy hematite.

50 feet Flaggy micaceous siltstone and ferruginous siltstone
interbedded with flaggy sandy ironstonece.

" Dotal 800 feet

f

Hensman Sandstone
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E 250 feet
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500 feet
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100 feet
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Section 1T
West Carr Boyd Ranges
(Lat. 16°17'S. Long. 128°27'E.)

Lissadell Formation

Unconformity

Flaggy to massive purple and black siltstone
alternates with flaggy to fissile micaceocus silt—
stone, grading up intec shale, Minor white fino

grained sandstone, Grades downwards into

Interbedded flaggy black micaceous siltstone

and laminated black to grey ferruginous quartz
siltstone or very fine-grained sandstone. Occag-
ional blocky blue quartz sandstone interbeds.

Some massive quartz-sericite-siltstone (?tuffaceous).
Wavy and lenticular bedding, micro-cross-bedding,
slunping.

S8ilt and shalc dominant in upper parts laminated

Tine~grained sandstone increases towards base.

Alterncting blocky medium—grained quartz sandstone

and flaggy fine-grained feldspathic sandstone and
purple siltstone. Sandstone increases towards base.
Blocky medium-grained, poorly sorted blue-grey chert
fragnent sandstone end purple siltstone. Clay pellefs

in sandstcne. Ferruginous patches.,

Hensman Sandstons

¢
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1200 feet

1000 feot
B

400 feet
c

™
1500 feet

c
5000 foct

B
500 foet

- TOTAL T0OO feet
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Section III
Revolver Creek Area
(Late 16°15'S. Long. 128°33'E.)

Lisgsadell Formation
Unconformity

Thinly interbedded black shale and grey fine-grained
sandstone. Weathers to red and white banded rocke

Blocky quartz sandstone interbeds towards top.

Monotonous thinly bedded black siltstone and shale,
Some scattered mica. Slaty cleavage. Minor interbeds
bluo-grey fine-grained quartz sandstonc.

Interbedded flaggy black and grey siltstone and fine-
grained micaceous sandstone. Grades upwards into

overlying sequence.

TOTAL 2600 feot

Hensman Sandstone

Section IV
Golden Gate Country
(Late. 16°09'S. Long. 128°49'E)

No top to formation exposed

Flaggy siliceous siltstone end fine-grained quartz

sandstone. Minor pyritic shale. Interbeds of blocky
quartz greywacks towards top.

Regularly,; thinly bedded black and grey shales.
Abundant pyrite. Minor interbeds, 20 feet thick,

of blue-grey quartz groywacke.

Thinly bedded fine-—grained silty quartz sandstone
interbedded with grey shale and mudstone. Grades up
into shales.

Red, brown, and grey mudstone and cherty mudstone.
Well-bedded towards top

Hensman Sandstone

€7



i -
4 s
H

it

T

-l N .
3 ' E

1

i

'l B B B O S .

36.

In the south-west (Section I) mud cracks, flow casts, and

_ripple marks, indicatiée of shallow water, are cormon. Flaggy fine-grained

sandstone interbeds are.lenticular and bedding is 'wavy'e In thin-section

rocks from the basal transition zone range from fine-grained lithic quartz

groywacke to feldspathic greywacke. They are poorly sorted. They have
an open framework of subrounded fine sand grains (0.01 mm. to O.1 mm.)

- got in abundant chlorite matrix. ilock fragments are pelletic and feldspar

is either potassic or sodic. Tourmaline,; zircon, and zpatite are access—

" oricese

In the middle silt 'member' of the western area (Section II)
tha flaggy black micaceous siltstone contains about 60% of poorly sorted
angular quartz grains (about 0.02 mm.) and 10% subrounded felspare. These
form an open framwork in a chloritic metrixe. Scattered laths of white
mica lie in the bedding and quartz grains tend to be bimodal. These silt-
stones are thinly interbedded with laminated ferruginous quartz siltstone
and fine-grained sandstone which gonorally contain grester than 80% sub-
engular quartz grains (up to 0.03 mm.) and up to 50% feldspar. Detrital
muscovite lies in the bedding and up to 10% of iron oxides gives a black
colour to the rock und defines the laminations. Bedding is lenticular on
a small scele end is 'wavy'. Some slumping and micro-crass-bedding is
prescnt e

Some bedsy; sbout five feect thick, of massive dark green quartz-—
sericite siltstcne occur within the 'member's Large irregular blebs of

chloritic clay of mica (perhaps aftor feldspar) and occasionul large quartz

_ grains, sometimes rescmbling shards in shape, are set in a fine-grained

quartz-sericite matrix. Bedding is absent and in ocutcrop the rock :

.reosembles an ashstone or tuffs the evidence in thin-section is inconclusive.

Bast of Revolver Creek sedimentary structures ere rare; some
slumping is found in places. Pyrite occurs as disseminated grﬁins within
black shales, ond constitutes as much as 30% of the rocky it tends to
concontrate into lenticular bodies about twolve inches long and six inches
thick. Interbeds of massive blue quartz greywacke, abcut ten to twenty
feet thick, are consistent laterally and form useful werker beds. To the
west they grade into blue quartz sandstone. A sub-vertical slaty cleavage
is impressed on the shale by the Carr Boyd and Halls Creek Fault movements,
and in the Golden Gate Country the rocks are very tightly folded.

The dominantly black colour of the rocks in the unit changes
in weatherqd outcrop. .

- The Golden Gate Siltstonc is unconformably overlain by the
_Lissadell Formation. Over large parts of the central area no angular or

 erosional relationship can be detected, but in the west the unconformity

1

can be detectoed 3

121
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(a) Large parts of the soction have been sroded locally

- prior to deposition of the Lissadell Formation.

(b) Pre-Lissadell faulting and subsequent erosion is
i present in the Golden Siltstone.

i ) “ (¢) 4n angular unconformity is found in places and the
Tl ) Lissadell Formation sits on stratigraphic levels as
I kK low as the Hensman Sandstone.
) Between the Carr Boyd and Halls Creck Faults any overlying units
. . ~ present have been eroded from the top of the Siltstone. Bast of the Halls
' Creek Fault it is unconformably overlain by both the Mount Parker Sandstone '

and the Ord Group. 7 e TR c

To the west, the lower siltstone 'member' of thoe 0'Donnell Forme-

ation is stratigraphically equivalent to the Golden Gate Siltstone. The
change between the two is gradual and marked thickening of the Golden Gate
Siltstonc does not begin until east of the Ivanhoo Fault. The Golden Gate
I Siltstone rocks which crop out to the north of Dunham Hill arc typical of
~ both the western Golden Gate Siltstone and the O'Donnell Formation and is
| overlain, with angular unconformity, by a sandstone resembling the bosal
I Lissadell Formation., The change from Golden Gate Siltstone to 0'Donnell
¥ '_ Formation is arbitrarily taken as occurring at the Dunham Fault.
lh Lissadell Formation (New Name)

-- The Lissadell Formation lies unconformebly betwecen the Golden

I Gete Siltstone and the Glenhill Formation., The name is derived from

Lissadell Station, which encompasses outcrops of the Formation. Outcrops

' extend throughout the central and southern Carr Boyd Ranges from the Carr
'Boyd Fault,; near Carlton Gorge, in the north-east, to the Dunham Fault, near

I _Dunham Hill, in the west. The sandstone in the lower part of the Forme
a.c'g‘i%%s/out boldly as prominent cuestas which slope down into lower highly

. dissected areas occupied by siltstone of the upper part of the Formation.

The lower part of the Formation consists of blocky to massive fine

-

- %o medium-grained white quartz sandstone. This grades up through alternating
* sandstone and siltstone into the upper part of the Formation which consists
- of intorbedded flaggy green and grey siltstone aund micaceous siltstone,
and flaggy laminated green and white fine-grained sandstone. The green
" colour of fresh rocks changes to purple in weathered cutcrop.
‘ A generalized section of the Formation from the reference area
- (Lat. 16°081 S, Long. 128° 37! E), in the northern Carr Boyd Ranges, is

given below., Thicknesses are estimated from air photographs.

,



38..

Glenhill Formation )
' Unconformity

1000 foet Interbedded flaggy to fissile, green grey and purple
g .giltstone and micaceous siltstone and flaggy fine -

i

grained sandstone and laminated fine-grained sandstono.

Micacoous shale partings. Fine-grained sandstone

becomes dominant towards base.

i 4500 feet . Flaggy purple to green siltstone and fine-grained

sandstone alternates with blocky, white; medium-grained
quartz sandstone. Some cross-bedding. Sandstone in
beds 50 to 100 feet thick. Grades into overlying

f

1

sequence.
2500 feet Uniform blocky to massive, white, medium-grained quartz
sandstone.
TOTAL 5000 feet
Unconformity
Golden Gate Sandstone

1

Next to the northerly extension of the Revolver Creek Fault °

&

in the reference area, and to the Ivanhoe Fault, farther west, a local

£

. angular unconformitﬁpigk/observed at the top of the basal sandstone 'member'.
This is purely the product cf local fault movement and is not considered
gignificant. The horizon is difficult to map regionally and therefore the
Formation has not been further subdivided.

In the roference area the massive sandstone of the lower part
of the Formation is uniform in lithology and lacks sedimentary structures ox—
copt bedding. Within the siltstone 'member' at the top of the Formation
the fine-grained sandstone occurs as regular but lenticular beds one to two

inches thick, and sometimes up to six inches. In thin section they are

woll sorted and contain many well rounded quartz grains (0.03 to 0.05 mm.);

1

thin micaceous and chloritic laminae contain mica flakes up to O.1 mm.

The interbedded siltstone has well sorted and rounded quartz grains (0.01

to 0,03 mm.) in a brown chloritic-clay matrix. Mica up to 0.06 mm. lies

in the bedding. Bedding partings of purple micaceous shale are common and
abundent mud-cracks. #bout 500 feet from the top of the Formation a cone-

sistent bed, eighteen inches thick, of pink fine-grained sandstone containg

) T R ~ .
¥ 3 3 - e = - - e s
- 3 . 2
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large pyrite pseudomorphs.
B To the south of Revolver Creek the lower sandstone has many
l ) interbeds, 200 to 300 feet thick, of flaggy interbedded fine-grained white

. sandstone and purple micaceous siltstone : these increase towards the base.
l' The transition zone into the upper siltstone member is less well défined;
- scattered blocky sandstone inte%@ods, a few feet thicky occur in the lower
l e part where lamineted fine-grained sandstone is dominant. Higher in the
section siltstone and shale are the commonest rocks. One bed, twenty to 8

- thirty feet thick, is a massive black siltstone similar to the possible
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1tuff' in the Golden Gato Siltstonc. The pyritic sandstone bed is still
prosent about 400 feot from the top of the unit. Micro—cross—bbdding is
found in the laminated fine-grained sandstone. The scction here is about
4000 feoet thick.

In tho far south-western cornor of the Carr Boyd Rango a marked
north-south facies-change occurs in the middle transitional tmomber! .
This is tracoacble by interfingering sandstone and siltstonc over a strike
longth of about eight miles and is shown by the following gencralized

gactions 1

Noxth _ South
~ (Late. 16° 30! S, Long. 128° 17' E) (Lat. 16° 38! S, Long 128° 17! E)
) Thicknass Thickness
1500 feet + Interbedded thinly flaggy purple to 2000 fect +

pale green micaccous siltstone and
ono inch beds of green to white fleg-
gy fine-greined sandstone. Lenticular
and wavy bedding, mud cracks. Blocky

iy nodiun-grained quartz sandstone bods

& near base.

900 feot Interbedded leminated Massive, pocrly 1000 feot

e groen to purple fine- bedded, white,

grained sandstone and  well sorted, cloean
flaggy green siltstons fine-grained quartz
with minor blocky sand— sandstonc.
stone. 100 feet beds Grades into over—
of nmassive white sand- lying siltstones.
stonce. Mud cracks
and micaceous shele
partings.
200 feet Bed of flaggy medium—grained .purple-brown 200 feet
sendstone with abundant clay pellets gradoes
up into flaggy fine—grained sundstone and
giltstone. Good marker bed. ‘
800 feot Massive whito mediun-grained quartz sand- 900 feot
stonc with grit beds near the base
. ; TOTAL 4000 feet
Unconfornity
- Golden Gate Siltstone
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The southerly section, with no transition 2zone, is similar to
the section south of Revolver Creek and may indicate a general increase in
sand content of the Formation southwards.

The Lissadell Formation overlies the Golden Gate Siltstone with

- angular and erosional unconformity, the evidence for which is discussed in

the Golden Gate Siltstone. The contact between the Lissadell Formation
and the overlying Glenhill Formation has a consistent angular unconformity
with differences in dip up to 300. The surface appears to have been little
eroded before the Glenhill Formation was laid down except along the Ivan-
hoe Fault, in the south-west, where up to 1000 feet of section has been
removed. Strong pre-Glenhill faulting occurs in the Lissadell Formation
and one strong reverse fault in the Lissadell Formation shows normal fault
displacement of the Glenhill Formatione.

East of Dunham River Homestead the Lissadell Formation is uncon-
formably overlain by the Lower Cambrian Antrim Plateau Volcanics.

In the north-east, between the reference section and Carlton Gorge,
the Lissadell Formation shows marked thinning on to the Carr Boyd Fault
Zone 3 the thickness decroases from about 5000 feet to 500 feet in a dis—
tance of ten miles. The thinning is almost certainly depositional. A4ll
the 'members' of the Formation appear to thin eastwards although they are
difficult to trace laterally because of faulting., A marked angular uncon=
formity occurs at the base of the Glenhill Formation in this arca and no
outcrops of the Lissadell Formation are found east of the Carr Boyd Fault.

Stratigraphic equivalents of the Lissadell Formation are not pre—

cisely knowng it is equivalent to an unknown part of the O'Donnell Form—

 ation - Liamma Beds sequenco.

Glenhill Formation (New Nemo)
The name Glenhill Formation is derived from Glenhill Station
(Lat. 16° 33! S, Long. 128° 21' E) and is appliod to a sequence of sandstone

_and shale which unconformably ovorlies the Lissadell Formation and is in turn

overlain unconformably by the Stonewall Sandstonc. The Formation crops out
in two areas only, arcund the Glenhill Station valleoy in the south-wost Carr
Boyd Rangus and the Carlton Gorge arca in the north Carr Boyd Rangos, oxtoend—

" ing westwards to the Ivanhoc Fault ond southwards to the Ord Dem Site. No

outcrops of tho Formation occur oast of the Carr Boyd Fault. The rofercence
soction for the Formation (Lat. 16° 03" S, Long. 128° 40" E) is two miles wost
of Carlton Gorge. Sandstonc beds crop out as prominent cuestas, and the
shales form areas of poor relief and poor outcrop.

A consistent bed of massive to blocky, white, clean quartz sandstone

occurs at the base of the Glenhill Formatione This is overlain by flaggy

" green to red siltstone and shele (micaceous in part), laminated fine-grained

sandstone (glauconitic in part), and blocky quertz sandstone.
A generalized stratigraphic section, from the reference area, is
given below. Thickness estimates are based on both visual estimates in the

field and estimates from air photographs,
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) Sppnewagl Sandstone

-{.Unconformity

A1500 feet Mauve slightly micaceous lustrous shale, red shale, and
’ flaggy interbeds (1 inch thick) of finc-grained sandstone.
Minor blocky quartz sendstonc.

-_B 300 feet Blocky to massive, white, medium-grained quartz sandstonc.

300 feet Flaggy to fissile, pale green to purple, slightly micaceous
shale and siltstone,
200 foet Interbedded blocky and flaggy, white modium-grained quartz
sandstone. Some grit bed.
700 feet Flaggy to fissile purple-brown shale and siltstone with
scattered flaggy fine-greined sandstone inteorbeds,
C 200 feet Interbedded blocky medium-grained quartz sandstoncs
purple ferruginous sandstoney grit with fragments of
chert and quartz; and flaggy leminatoed purple fine—grained
sandstone and siltstone.
200 feet Flaggy to fissile red siltstone znd shale., Minor mice.
50 foet Blocky whito medium-grained quartz sendstonc.
1000 feet Flaggy to fissile, grey and chocolate-brown siltstone and
shale with 3 to 1 inch interbeds red-brown fine-grained

micaceous sandstone.

D 200 feet '"Ribbon-Stone" - regulerly interbedded red siltstone

and white fine-grained quartz sandstone. Halite pseudomorphs.
liicaceous laminaec. Interbeds of laminated fine-grained sasnd—

stone and blocky medium-grained quartz sandstonac.

E 700 feet Massive whito quartz sandstons. Cross-bedded.

’ ltal 5000 feot Unconformity

* . H v i

Lissadell Formation
A facies chonge occurs between the reference section und Carlton
Gorge, 2 distance of only two miles, with marked increase in sandstonse content
of the Formation to the east. This is partly the result of beds thickeoning
or thinning and partly due to interfingering of sandstones and shales. To

the east of Carlton Gorge sandstones become even more prominont. Tho over—

- @ll thickness of the Foxmetion remains about the same.

The upper siltstone member (4) of the referonce soction thins
castwards from about 1500 feet to 600 feet. The underlying sandstone (B)
thickans markedly from 300 to 3000 fect in the east. This takes place

*. Partly by interfingering of sandstone and shale at the top of the 'member!

but mainly by simple incrcase in dcposition of send in the east. . Numerous

- sandstone beds within the member lens out rapidly westwards like giant

~foreset beds, apparcently deposited from the east.
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The underlying alternating sequence (C) thins from 1600 feet
in the wost to 550 feect in the east. 'The sandstone beds retain their
thickness but the siltstone beds thin or are replaced by interfingering

sandstones. Individual beds cannot be traced with certainty. BEast of

© Carlton Gorge the siltstones almost disappear from the section and the

thickness of sandstone is increased. The large number of sandstone bods
which lens out westwards, and are theon overlapped by younger beds,; gives
the appearance, on air-photographs, of an area of giant foreset bedding,
deposited from the ecaste.

The lower shale (D) shows simple thinning from 1200 feet to 700
feet in the sast and the basal sandstone (B) retains its thickness of
about 700 feet.

Sedimentary structures are not commonj massive sandstones show
somo cross-bedding, ripplce merks;and micacecus shale bedding partings.

The shales and fine-grained sandstones arc deficient in mica, except for
micaceous laminae, and tho laminated fine-grained sandstones show small-—
scale cross-bedding. Halite pseudomorphs in the red and white banded
'ribbon~-stone' indicato shallow water evaporite conditions.

In the Glenhill area the basal sandstone member is only 200 feot
thick. This is immediately overlein by laminated groen and white fine-—
grained glauconitic sandstone which grades up into interbedded laminated
dark groen fine-grained sandstone (chlorite rich in some beds) and thinly
flaggy grecn to purple micaceous siltstone. Blocky sandstone interbeds
occur near the base. Higher in the sequence the rocks grade into a uniform
sequence of regularly bedded, laminated, grey tc black micaccous shale.

The Formation here is only sbout 2000 feet thick and is unconformably ’
overlain by the Cambrian Antrim Plateau Volcanics.

The glauconitic sandstone in this area has well packed subrounded
quartz grains (0.02 to 0.1 mm.) and laminace containing lenticular aggreg-
ates (0.2 to 0.05 mm. in size) of weathered glauconite. Flaggy groen mica~
coous siltstone is poorly sorted and shows a very open framework of irregular
and angular quartz grains (up to 0.03 mm.), and minor silica pellcts, mica,
feldspar, and altered ferroumagnesian mineral, in abundant chloritic-clay
matrix. The flaggy micaceous shale higher in the section is finor grained,
poorly sorted, and similar in composition.

About six miles scuth of the Bandicoot Range, along the western
edge of the Carr Boyd Range, about 1500 feet of blocky and flaggy quartz

stndstone, and minor red shale, unconformably underlie the Stonewall Sand-

-stone. The Pincombe Formetion also sits dircctly on them, unconformably..

Some sandstone beds contain abundant red shele fragments lying in the bed-

ding and red shale bedding partings are common. These cutcrops are tentat-

" ively assigned to tho Glenhill Fcermationy but cannot be directly related to

any part of the known section. They arec probably stratigraphically higher
than the rocks in the reference sectiony but could just as easily be a g310

lateral equivalent.
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Stonewall Sendstone (New Name)

The massive sandstones which unconforuzbly overlie the Gleonhill
Formation, and are in turn unconformably overlazin by the Pinccmbo Form—
ation, are called the Stunewall Sandstone, from Stonewall Crcck which cuts
thom at Lat. 15° 58' S. Long. 128° 47! S. The Sandstone occurs along the
northern part of the Carr Boyd Ranges and Golden Gate Country, and forms
the Cave Range further north. The reference section is in the Carr Boyd
Ranges about Lat. 15° 58' S. Long. 128° 40! E. The Sandstone crops out
boldly as widosproad platcau and shallow-dipping cuesta cappings.

The formation consists of blocky to massive, purple, red and
white, medium to coarse-grained quartz sandstone, clayey sandstone and
foldspathic sandstone. Minor beds of grit and red shale are found in
places. The sandstones are commonly quite friable. Over large arcas
within the sandstone no bedding can be detected. Other arcas have highly
variable bedding trends on air photograephs, giving the impression of giant-
scale foreset boddinge

Along the north-western side of the Carr Boyd Ranges the basal

sandstone of the reference section cverlies, with slight angular unconform-
ity, a succession of sandstones and minor shales which have been tentat-
ively mapped as (?) Glenhill Formation. It is possible that these bods
could be a locally devoloped basal member of the Stonewall Sandstone.

The Stonewall Sandstcne overlies the Glenhill Formation with
angular unconformity while the overlying Pincombe Formation transgresses
the Sandstone to sit on beds as low as the (?) Glenhill Formation. Near
the Cave Range. the Stonewall Sendstone has a regional easterly dip while
rocks of the Kimberloy Group, half a mile to the west, show a regional
north-westerly dip. From this, and cther rcasons (see Ago Relationships
of the Youngor Protcrozoic Successions), it is inferred thet the Kimberley
Group is strongly unconfomaablo on the Stonewall Sandstone. The two out-—
crops however are scparated by a fault of unknown magnitude.

The thicknoss of the Stonewall Sandstone in the Czrr Boyd Ranges
has been estimated from air photographs to vary'between 4000 and 6000 foet.

Pincombe Formation (New Name)

The Pinccmbe Formation is the name given to a scrics of quartz
sandstones and siliceous siltstoncs which crop out typically in the Pincombo
Ranges (Lat. 150 33' S, Long. 128° 53' E), in the north—eastern part of
the map arca. They also crop out in the extreme northern part of tho Carr

Boyd Ranges, whore thuy overlice the Stonewall Sandstone with angular

unconfornity. No top is present to the units it is unconformably overlain
" by either Palaeczoic rocks or Cainczoic scil ccver. Sandstonc beds within

the unit crop cut as promincnt strike ridges bordering valleys of softor

siltstone. The Pincembe Foruation consists of interbedded silicecus sili-

stone and fine-grained sandstone with minor micacecus shale. Interbeds of
massive quartz sandstone occur throughout the section ranging from 10 foet
tc 1500 feeot thick. The Pinccmbe Formation is charactorized by the ovorall

. s
L-44447 clean nature of the sediments and highly lenticular bedding. {?5
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The stratigraphic section in the reference area is complicated
by strong strike faulting and correlations across them are difficult. The
gsoction in the Carr Boyd Ranges is not as complete so the inferred general-
ized section from the reference area is given below 3

Soil Cover

3500 fect + Regularly bedded, thinly flaggy, red to white siliceous
siltstone and fine-grained sandstone with purple micaceous
shale laninaes 'Wavy' beddinge Lenticular interbeds, 5'
to 10' thick, of blocky quartz sandstcne., 200' beds of
massive white quartz sandstone at intervals.

1500 feet Blocky to massive, pale grey to white, medium-grained
quartz sandstone.

* 800 feet Flaggy to fissile, purple and grey siliceous siltstone
with blocky quartz sandstone interbeds.

800 feet Blocky to massive white clean quartz sandstone with

some purple ferruginous laminae. Cross-bedded, ripple-
marked., Scome beds friable,.

2000 feet Interbedded laminated green and white fine-grained sand-
stone and flaggy purple micaceous shales with scattered
20' to 30' beds of blocky quartz sandstone increasing to-
wards top of sequence.

Total 8500 feet Unconformity

Stonewall Sandstone

The section in the Carr Boyd Ranges cannot be directly correlated
with the reference section and is briefly given below. The difference is
probably duc to the absence of the lower sandstone member (¥) in the south
while the rest of the Formation shows a general southerly thinning.

Soil Cover
2000 feet + Thinly flaggy grey to red fine-grained sandstone and mica-

ceous sandstone and red shale.

3000 feet Massive to blocky, medium to coarse—grained, quartz sandf
stone minor with interbeds fine-grained sandstone. Some;
conglomerate.

2000 foet Interbedded fine-grained sandstcne and purple siltstone or

fine-grained sandstone. Micaccous shale-bedding partingé.
Total 4000 feet + Unconformity
Stonewall Sandstone
The red siliceous siltstone and fine-grained sandstones of the
upper 'member' are uniform in lithology and have regular but 'wavy' bedding

due to cscillation ripples. Micacecus laminee have fine mica lying in the

 bedding producing a bedding surfoce lustres Blocky sandstone interbeds are

cross-bedded and highly lenticular.

b
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In the Carr Boyd Ranges the main sandstone 'member' has highly
senticular foreset bedding on all scales, Ripple narks and cross-bedding
are commons The finer—grained beds have large oscillation ripples, and
bedding surfaces are often micacocus.

The lower '‘member'y, of flaggy fine-grained sandstone and purple
shale, has very lenticular bedding on all scales. Oscillation ripples are
coumon, producing wavy bedding. Massive sandstone interbeds increase to-
wards the top and the siltstones weather into small caves.

In the Pincombe Ranges tho unccnformity between the Pincombe
Formation and Stonewall Sandstcne cannot be detected, but in the Carr Boyd
Renges the Pincombe Formetion completely transgrosses the Stonewall Sand-
stone. It is unconformably overlain by Palaeczoic rockse.

The Formation crops out both to the east and west of the Carr
Boyd Fault; the thickest section is preserved cast c¢f the Fault, where it
is about 7500 feet thick. The reference section in the Pincombe Rango is
about 8500 feet thicke
Bandicoot Range Beds (New Naue)

The Bandicoct Range (Late 15° 48' S, Long. 128° 39' E), lying
about six miles west of the township of Kununurre and two miles east of the

Ivanhoe Fault, is a fault-bounded block containing rocks which cannot be
correlated with any specific formation of the Carr Boyd Succession. However
the lithological characters allow correlation with the Succession as a whole.
Six miles south of the Range, and outside the fault block, small ocutcrops

of ferruginous sandstone and siltstone, of unknown stratigraphic position,
unconformably underlie pcssible (?) Glenhill Formation rccksy these have
been assigned tc the Bandicoot Range Beds also. The Beds crop out boldly

as strike ridges controlled by resistent sandstones.

The striking feature of the Beds is the prescnce of six beds each
about ton to fifteen feet thick, of massive highly ferruginous sandstone.
These, however, are only a minor fraction of the overall sequence of medium-
grained quartz sandstone, clayey sandstone; and conglomerate, which contains
quartzite pebbles up to one and a half inches in diameter. Minor interbedded
thinly flaggy red siltstone, ferruginous shele, and fine-grained sandstone
are micaceous in part.

The sandstones are cross-bedded, ripple-marked, and generally fri-
able., They frequently have abundant white mica on bedding surfaces and are
ccmmonly purple due to ferruginous cement. The fine-grained rocks have lont-
icular bedding and arc sometimes slumped. Liuch of the iron material is
redistributed as secondary joint filling and staining and some beds consist
of botryoidal iron uxides.

The 'ironstone' beds generelly have associated ferruginous silt-
stones and shales with shallow water structure, very similar to rocks

overlying the Pompeys Pillar Iron Ore Deposit in the lower Golden Gate
Siltstone.



46g

The Bedé cannot be directly correlated with any known units
in the Carr Boyd succession, The iron suggests oorrelafion with the
Golden Gate Siltstone, but the abundsnce of sand does not su,jort thise.
It is considered moxeo lilksly that the presence of iron is eimply contrulled
by proximity to the Ivanhoe IFFault. In other units of the Carr Boyd
succession the fault has apparently controlled the development of shallow
wator cvonditions in the west.,

The Bandicoot Range Beds are estimated from air photographs to
be 3400 feet thicke

Kimberley Basin Succession

The Kimberley Basin is a large structural basin covering the
whole of the Kimberley Plateau area. It contains Younger Proterozoio
sedimentary rocks and is bounded in the east and west by belts of Older
Proterozoic metamorphic and igenous rocks, extending north-north-east
(Halls Creck Mobile Zone) and north-west respectively from the township
of Halls Creeks In the north énd west outcrops of rocks from the Basin
are bounded by the Timor Sca and the Indian Ocean. The rocks of the Basin
are only slightly disturbed, except along the margins, and probably refleat
the attitude of the original depositional basine The limits of this
depositional basin are not known. Within the area covered by this report
rocks of the Kimberley Basin crop out only in the west; their eastern
margin is the Greenvaloe - Dunham - Ivanhoe Fault System.

The Kimberley Basin succession unconformably overlies the Older
Proterozoioc rocks and is unconformably overlain by Palaeozoic rocks. The
age rolationships of the succession to the Carr Boyd succession and East-
ern succession is obscure and is discussed in tho introduction to this
Younger Proterozoic section. In goncral, most of the succession is younger
than the Carr Boyd succession and older than most of Bastern succession
(see Figure 10).

The sucoession consists mostly of quartz sandstone with minor
siltstone, shale, feldspathio sandstone, volcanics, and carbonate rocks.
The sediments in the lower part of the succession are generally 'dirtier!
than those higher in the sectiong they have been deposited in a moreo
unstable tectonic enviromment. The upper part of the succession is domin-
ated by thick sequencos of quartz sandstona.

The succession has boen divided into the following units 3

Cookburn Sandstone

Bastion Group ) Wyndham Shale

Mondena Formation
Pentecost Sandstone
Elgee Siltstone

S¥
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“lm\nraay Warton Sandstone
Group i Omaxraon. Voleanics
R 4 King Feannrla Bandatons
Luman Siltsto
Specwah e tone
Loomingnin Arkosa
Valentine Siltstonc

Liamma Beds

Group

0'Donnell Fomation
bottom

An erosional unconformity occurs at the base of the O'Donnell
Formation and major angular unconformities occur at the base of the Liamma
Beds and Speewah Groups A probable unconformity occurs at the base of the
Kimberley Group but furthor work is required to establish it. In the West
Kimberleys tho Kimberley Group is unconformebly overlain by the Walsh Till-
ite and Mount Housn Beds (Guppy et al.,1958).

Rocks of the succession, especially the Speewah Group, =re
extonsively intruded by sills of Hart Dolerite. In the map area they extend
as high as tho Carson Volcanics, but Harms (1959) describes them intruding
much youngor units.

Full definition and description of, and selection of type sect-
ionsfor, the units in the Kimborley Basin succession must await the ogomplotion
of mapping of the whole Basin. Tho purpcse of this Report is to present
the revised stratigraphic nomenclature for the ares and to describe briefly
the main features of the Kimberlcy Basin succession observed to date, The
stratigraphy will be more fully described in a later publication cmbracing
the wholec of the Basin.,

Within the map area the Kimberloy Basin succossion has been
measured as 19,000 feet thick.

Dorivetion .of Stratigraphic Names

The rocke of the Kimberley Basin were first subdivided by Guppy

et als(1958). Harms (1959) subdivided their units further and cxtended them

- throughout the Kimberleoy Plateau. During the current survey considerable

. ‘I-" )
" 1"

modifiocation was necessary to the previous nomenclature as & result of more
detailed work. The dovelopment of our names is illustrated in the Table 1.
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Cockburn Sandstone

Hiendena Formation

Pentecost Sandstone

Elgee Siltstone

Warton Sandstone

Carson Volcanics

King Leopold Sandstone

-~ = unconformity - -

Luman Siltstone

Loomingnin Arkose

Valentine Siltstone

- = angular unconformity - -
Liamma Beds

- = angular unconformity - =

0'Donnell Formation
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Herms correlated the rocks now mapped as Bastion Group with the

Mount House Beds of Guppy et al.; in this regard he followsd the ideas of
»

" Traves (1955). The current suyvey failed to find any evidence of en un-
conformity at the base of the Bastion Group and, in fact, the Mendena
" Formation is transitional between the Pentecost Sandstone and Wyndham

metric dating to be about 1000 m.y. younger than the Pentecost Sandstone
- (V.M. Bofinger & I. Mc Dougall, pers. comm.). A time~broak of this order

formity adjacent to a tectonically active belt such as the Halls Creek
Mobile Zone, so the Bastion Group is considered to be much older than the
Mount House Beds.

Harms (1959) subdivided the Warton Beds of Guppy et al. (1958)
as shown in the table. His lilgee Shale is modified to lgee Siltstone on
lithological grounds. The name Mornington Volecanica is invalid under the

Coda of Stratigraphic Nomenclature because of prior usages the name Carson

Volcanics is proposed in its place.
Guppy ot al. (1958) defined the base of the Upper Proterozoic

sequence as being the King Leopold Beds. In their type area, in the

~ Lennard River Sheet arca, they sit on the Lamboo Complex rocks unconform—

e ably and the lower part is extensively intruded by Hart Dolerite. Harms

wﬁu(1959) modified their name to King Leopold Sandstone. He rotained the
original definition and included all the rocks lying stratigraphically
between the Mornington Volcanics and Lamboo Complex in his King Leopold

; Sendstone. In the East Kimberleys he noted the presence of shales and

. minor acid volcanics in the lower parts of the succession and mentioned
that they may be older than the basse of the King Leopold Beds in the type
arca. '

_ During the current survey in the East Kimberleys strong angular

_ unconformities were Hund at tho base of the Liamma Beds and the Speowsh
. Group. The rock types in the Speewah Group are distinctly different to

those of our King Leopold Sandstone and an unconformity is thought to occur

at the base of the Sandstone.
Reconnaissance indicates that the King Leopold Beds in the type

I‘ " area is the same formation as our King Leopold Sandstone. Tho bese of the

type area is still in doubt, however, owing to extensive dolerite intrusion,

and must await further mapping.
~-0'Donnell Formation (New Neme)

-

The O'Donnell Formetion is named from the O'Donnell Range
(Lat. 16° 24' 5, Longs 128° 12' E). Outcrops extend south-west from hore
as discontinuous blocks along the western side of the Greenvale Fault to
the Mount Remarkable area ¢ outcrops extend westwards from there into the

Lansdowne Sheet area. The Formation overlies the Whitewater Volcanics with
erosional unconformity and is overlain by the Liamma Beds with angular uncon=

Shale. No tillite has been found., The Walsh Tillite and Mount House Beds
are almost certainly equivalent to the Ord Group, which is shown by radio-

between the Bastion and Kimberley Groups would certainly produce an uncon-

bf

- formity. Resistant strike ridges of sandstone border valleys of softer siltstone.
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The Formation contains prominent members of blocky, fine to
coarse-grained sandstone with minor siltstone, shale, and oonglomerﬁte
interbeds. These alternate with members containing thinly interbedded
(2 to 8 inches) shale, siltstone, fine-greined sandstono, cnd quartz
greywackos Three sandstone and two siltstonc members can bo recognised
in the O'Donnell Range. The base of the sasction has & ferruginous vol-
panir sruywacke gnd conglomerate Gerived from the underlying Whitewater
Volcanics s most of this material is transported, but bedding is poor
and some of it may represent a fossil soil. Along the Bedford Stock
Route, in the north, the Formation is intruded by a thick sill, up to
5000 fcet thick, of altered dolerite.

The following goneralized composite section (Lat. 16° 31" 48" s,
Long. 128° 2' 18" S, and Lat. 16° 29! 58" S, Long. 128° 4' E) was moas-
ured near Bedford Stock Route and O'Donnell Range.

Liemma Beds
Angular Unconformity
290 feet White to purple, blocky, medium-grained quartz
sandstone,; feldspathic sandstone, and friable silty
sandstonc. Cross-bedded, ripplc-marked.
210 feet Groy, brown and purple shale, siltstone and sandy ;//
siltstone (in part micaccous). Minor reworked ash.
155 feet Flaggy, feldspathic, clayey quartz sandstonc. Minor
siltstone and thinly bedded silty sandstone.

Up to 5000 feet Dolerite sill

260 feet Modium to coarse-grained, in part granular, blocky
quartz sandstone, arkose and feldspathic sandstonc.
Cross~bedded, ripple marks, scour and fill structures,

170 feet Pale green, and brown, regularly bedded (1 to 2 inchos)

siltstone and fine-grained sandstonce.

50 feet Dolerite sill

90 feet Greon and brown, thinly bedded, fine-grained sandstone
and siltstones Micaceous leminao., Khaki shale near
basas.

275 feet Blocky to flaggy, mediumegrained quartz sandstone and
feldspathic quartz sandstone,

L
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400 feet Black =nd groy ghalés thinly-interbedded with grey
g fine-grained aiiiy quartez sandstone, quartz greywacke
end minor (%) greywacke. Xicaceous in part. Some
B siltstone.
30 feet Resistant coarse-grained quartz sandstone and granular
g sandstonao.
35 feet Poor outcrop of red shales.

400 feot Black, purple, and brown, coarse to fine-grained,
poorly sorted quartz greywacke, quartz sandstone, silty
sandstone, minor siltstone, Pyrite bearing beds
commons Bedding 1 inch to 18 inches thicks Red chert
fragments near base.

110 feet Chert fragment conglomeratej ferruginous veclcanic
greywacke, pebble congemerate. Derived from underlying
Whitewater Volcanics.

Total 2400 feet
Brosional Unconformity
Whitewater Volcenics
The alternating sandstone-siltstone sequence is diagnostic of
the formation. The unit is distinguished from the overlying Liamma Beds
by slightly 'dirtier' arenitces, thicker bedding, and a dominantly red to

« kheki colour in the siltstones. Sedimentary structures are lackinge.

A

\

In the Wilson River area a locally doveloped hematite-sandstone,

20 feot thick, and lithologically similar to the Pompeys Pillar Iron Ore
Deposit, ccours in the basal arenite 'member! (A), tho only part of the
Formation preservod. Farthor south, in the Mouht Remarkable aree, tho
thickness of the O0'Donnell Formation has been estimated on air photographs
to be 4500 foeot.

Adjacent to the Greenvale Fault tho siltstone beds in the Form=
ation are strongly shoeared, producing low-grade metamorphics, strong cloavage
folds, and transposed bedding.

The basal arenite 'member' (A) in the measured section is a
stratigraphic equivalent of the Hensman Sandstone in the Carr Boyd successiong
the overlying siltstone 'member' (B) is equivalent to the Golden Gate Silt-
stone, as exposed near Dunham Hille. The change in nomenclature is taken
arbitrarily at the Dunham Faulty e change in the nature of the sediments

- does occur here. Precise correlations cannot be made with the 'members!

higher in the Formatione.
Liamma Bods (New Name)

The name is derived from Liamma Spring (Lat. 16° 22' 43" S,
Longe. 128° 71 38" E), twelve miles south-west of Dunham River Homestead.
The Beds crop out in the Liamme Spring in O'Donnell Range area and extend
gouth-west from here as discontinuous fault blocks along the western side of
the Greenvale Fault. In the liount Remarkable area the rockgare nct faulted

and crop out over a wider area due to flatter dips. They extend westwards é?ib
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into the Lansdowne Sheet area. ‘he Beds overlie the 0'Donnell Formation
with marked angular unconformity and are in turn overlein with angular
unconformity by the Speewah Grcoup; in places the Speewah Group sits
directly on the O'Donnell Formatione. They crop out well as discontinuous,
fault bounded, sandstone strike ridges and valleys of siltstone. Sections
observed to date are incomplete because of the unconformity at the top and
because of structural complicationse.

The Liamma Beds are characterized by an alternating succession
of blocky quartz sandstone and thinly interbedded (less than 6 inches)
green, and minor grey or black, siltstone, shale, and fine-grained quartz
greywacke. The sandstones have cross~bedding, ripple marks, and clay
pellets indicative of stable shallow-water conditions of sedimentation.
Detrital toumaline is commone The siltstones on the other hand have
slumping laminated bedding and graded bedding. In thin-section they have
e vory open framework of angular poorly sorted quartz grains in a chlorite-
gericite~chort matrix. These features are all indicative of unstable
deeper water conditions. The fine-grained rocks weather to blade-shaped
fragments in outcrop owing to bedding and cleavage partings.

The following incomplete generalized section was measured near
the Bedford Stock Route (Let. 16° 22! 43" S, Long. 128° 7' 38" E).

Valentine Siltstone
Angular Unconformity

190 feet Blocky, fine to medium-grained, white clean quartz sandstonej
minor coarse to very coarse-grained sandstone and poorly sorted
clayey quartz sandstone. Tourmaline commone

30 foet Fine-grained, cross-bedded, flaggy, clayey quartz sandstione.

285 feot Massive green and grey chlorite siltstone, quartz siltstone,
and fine-grained quartz greywacke grade down into 1nterbed&ed
siltstone and thinly bedded duartz greywacke in lower 150 feot.
Basal 50 feet has Very regularly bedded black, grey, and green
siltstones and 1 to 6 inches interbeds of fine-grained quartz
greywacke. Mica and chlorite on bedding surfaces. Slumping
and auto=injection structures coomons.

250 feet Thin bedded to blocky, white to brown, quartz sandstone, mice~
ceous sandstone, and some feldspathic sandstone. Ripple marks
and some clay pellets, Occasional 6~-inch interbeds of silt~
stone.

65 feet Poorly outcropping, yellow to greon greywacke, probably
derived from volcanicse
Total T80 feet
Angular Unconformity

O'Donnell Formation

L
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Elsewhere in the map area a second thick siltstone member is
preserved at the top of the section.

In the Wilson River area, adjacent to the Green vale Fault, the
Beds are tightly folded into simple concentric folds. Small scale folds
show both a bedding-slip cleavage and an axial plane cleavage. .

The Liamma Beds are distinguished from the underlying 0'Donnell
Formation by the thinly interbedded (always less than six inches thick)
quartz greywacke and siltstone, the well developed sedimentary structures,
and green to grey chloritic siltstones are dominant rather than shalos.
The quartz greywacke interbeds show thin laminar bedding.
Speewah Group (New Name)

The Spcewah Group, a sequence of foldspathic sandstone, chloritic
and micaceous siltstone, and minor acid volcanics, overlies the Liamma
Beds with angular unconformity and is overlain by the Kimberley Group with
a probable erosional unconformity. Preliminary reconnaissance indicates
an angular unconformity in the Lansdowno Sheet arca, to the west; this
arca will be mapped during 1964. Outcrops extend from the Ivanhoe Fault,
near Valentine Creek in the north-east, southwards along the Bedford Stock
Routo, to the north-west corner of Dixon Range Sheet arca. No outcrops
occur east of the Ivanhoe Fault and most outcrops are west of the Grecnvale
Fault. The name is derived from the Specewah Valley (about Lat, 16° 25! Sy
Long. 1270 5 E), in the western part of the Lissadell Sheet area, which
is surrounded by typical exposures of the Group.

The Group consists of three formations, the Valentine Siltstone,
Looningnin Arkose and Luman Siltstone.

Rocks of the Group are extonsively intruded by sills of Hart
Dolerite. These frequently enclose large blocks,-up to two miles in length,
of sedimentary rocks rafted along joint or fault planes. At timos the

stratigraphy is ocomplicated by rcpetition of sequences on either side of

. ®ills.

The thickness of the Group has been measured as 2000 feet in the

- Speewah Bedford Stock Route areas. It appears to thicken in the south-wests

No known stratigraphic equivalents of the Group occur anywhere
else in the Ord River Region.
Valentine Siltstone (New Name)

The basal unit of the Specewah Group has been named the Valontine
Siltstone from Valentine Creek, in the northy; which cuts the Siltstone at
Late. 150 45" S, Long. 128° 35' BE. It extends south-westwards from here along
the Bedford Stock Route to the north-wost corner of the Dixon Range Sheet
area, and elso into the Speewah Valley. It crops out poorly, goenerally in

" a scarp beneath the overlying Looningnin Arkosc. The combined outcrop of

the Siltstone and a sill of Hart Doleritc controls a narrow but consistent
velley along the base of the Saw and Durack Ranges which the Bedford Stock

Routo now followse
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The Siltstone overlies the Liamma Beds with angular unconformity
and is overlain conformably by the Looningnin Arkose. A dolerite sill,
up to 6000 feet thick in the Speewah Valley, is always present along, or
just above, the unconformable contact between the Siltstone and the Liamma

_ Beds, This doleorite has frequently incorporated considerable amounts of

the Siltstone and a granophyre is developed at the contacts The only com-
plete soctions of the Siltstone occur in the rare places where the grano-
phyre is absent.

The formation consists of thinly bedded groen chlorite siltstone
and siliceous siltstone and minor interbeds of fine to medium-grained
quartz sandstone, feldspathic sandstone, and quartz greywacke., Two thin
bands, rarcly oxcecding forty feot total thicknoss, of rhyolitic ashstone
and rhyolitic tuff arec prosent.

The following generalized section (Late 16° 281 34" S,

Longe 128° 31 q2v E) was measured adjacent to the Bedford Stook Routey in
the Liamms Spring arcs.
Looningnin Arkose

35 feet Dark green to black silicoous siltstone. White mica and
chlorite lies in bedding.

3 feet Massive black rhyolitic tuff.

70 feet Interbedded fine-grained green micaceous and chloritic
quartz sandstone, green siliceous chloritic siltstone
and purple micaceous shale.

25 feot Massive rhyolitic ashe In part (?) reworked.

70 feet Very thinly bedded green fine-grained chloritic silty
sandstone and green chloritic siltstone. Micro-cross—
beddinge.

60 feet Green chloritic siltstone and purple-~brown micaceous
siltstone with 3 inch interbeds of very thinly bedded
fine-grained silty sandstone.

75 feet Interbedded pink fine-grained quartz sandstone, feld-
spathic sandstone, feldspathic quartz gfeywacke and
feldspathic siltstone.

Total 340 feet
Angulsr Unconformity
Liamma Beds
The volcanic bands are somotimes disoontinuous. In most of the

Speewah area only one volcanic is presenty and in places a massive ashgtone

. occurs at thoe top of the unit s this grades laterally into a thin rhyolitic
. tuff overlain by a few foet of siltstone. In the southwest no volcanics

could be found in soms sectionse
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In thin section the ash contucins phenocrysts of quartz and feld-
spar, up to 2 mm. in size, in a siliceous groundmass or & groundmass of

gsericite, chlorite, and fine quartz and feldspar. The rhyolitic tuffs

_ show occasional shattered and devitrified emall (0.1 to 0.8 mm.) quartz

£

L
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phenocrysts in a crypto-crystalline felsic or gquartz-—sericite matrix.
Some fine aonid rock fragments are present.

The siltstone have an open framework of small angular quartz
grains in a sericite-chlorite matrix. They may contain reworked tuff mat—
drial, but the evidence in thin section is inconclusive.

In the Wilson River area the section contains considerable
quantities of medium~grained feldspathic sandstone, alternating with green
siltstones, in beds 75 to 100 feet thick.

Looningnin Arkose (New Name)

Looningnin Creeky in the iLansdowne Sheet area, cuts the Arkose
at about Lat. 17° 40' S. Long. 126° 50' E. The Arkose lies conformably
between the underlying Valentine Siltstone and the overlying Luman Silt-
stonec. It crops out throughout the Valentine Creek — Bedford Stock’ Route -
Specewah arcas, in the western part of the map arca, and is the main marker
unit of the Speewah Group because of its excellent outcrop ¢ well-dofined
cuestas and hog-backs lie slightly below the level of the Kimberley Platcau.
It has a very distinctive thinly banded pattorn on air photographs, con-
trolled by thin persistent siltstone beds and varying degroes of cerosion
of the arenite beds.

The formation is characterized by pink and pale purple-brown
blocky modium-grzinod feldspathic sandstons, arkose, and clayey (after (?)
feldspar) sandstone. Shale partings and pel;ets, large cross~beds; and
ripple murks are common. Scme slumping is prosent in places. DMinor gquartz
sandstone occurs throughout and, in particular; & prominent white, jointed,
gsilicified sandstone caps the upper dip-slope of the Arkose throughout
the arca. The formation contains minor, but persistent beds of purple
micaceous siltstone and yellow-brown siltstone. Some fine-grained glauo—
onitic arkoso and green micaceous foldspathic siltstone is present.

The following generalized composite scction Lat. 16° 281 34" Sy
Long. 128° 3! 12" (base) end Lat. 16° 32' 24" S, Long. 127° 59' E was meas-
ured adjacent to the Bedford Stock Houte in the Liamma Springs area.

Luman Siltstone
15 feet Clean, brown to white, resistant, blocky, cross-bodded
silicified guartz sandstone.

280 feet Thinly bedded to massive, fine to medium-grained, pale
purple~brown or pink feldspathic and clayey quartz
saendstone. Cross-bedding, red shale partings, and red
shale pellets common. Muscovite on bedding surfaces.

67
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20 feet Thinly bedded purple siltstone and minor fine-grdined

"
I

quartz sandstone.

135 feet Thin to medium bedded, fine tc medium-grained, slightly
friable clayey quartz sandstone.

50 feet Slightly friable, medium to thinly bedded, medium-grained
quartz sandstone.

145 feet Massive, medium to coarse-grained; pals purple-brown to

pink feldspathic sandstone.

135 feet Purple and grey micaceous siltstone and shale and
siltstone poor in mica., Minor thinly bedded fine-grained
friable silty (feldspathic) sandstone.

200 feet Interbedded blocky to massive, fine to medium-grained

L}

pink feldspathic sandstone and arkose. UMinor silty
quartz sandstone and micaceous feldspathic sandstone.
Lenses of black and grey shale. Shele partings and pellets
common. Lowest 10 feet has increasing siltstone gradat—
ionel into underlying unit.

Total 980 feet

» o

Valentine Siltstone
3 Throughout most of the arca the prominent siltstonc member (4)

+thickness of the Arkose is estimated on air photographs to be 2000 feot.
The upper siltstone (B) is more prominent there and consists of a bed of
flaggy groenish-grey micaceous feldspathic siltstone, 100 feet thick, con-

IS e t—— -
!

. taining, in thin seotion, about ten percent plagioclase, five percent
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_arkose 'member' has abundant grecn siltstone interbeds s +the contact with
the overlying siltstone (A) and the underlying Valentine Siltstone is
gradational, '
- In thin sections, arenites from the formation contain mostly
" potassic feldspar, although scda feldspar is dominant in a few. Feldepar
-generally constitutes ten to fifteen porcent, and sometimes more than
! I " twenty percent, of the rocks, which are commonly bimodal with respect to
; - sand grainsizae, The rocks are in general more clayey towards the top of
- the unit and small grains of glauconite and sericite occur in places.
l' _ Although highly feldspathic, the detrital material of the rocks has been

- subjected to considerable transport and reworking.

-JZSpeewah area large portions of the unit are missing, apparently digested
l - by the dolerite. Blocks cof sediment are completely enclcsed by dolerite.

- o divides the unit into three distinct members. In the Wilson River area the

muscovite, and some tourmaline, in e sericite and quartz matrix. Tho basal

- One mile north-cast of Liemma Spring (Lat. 16° 22' S, Long. 128° 8' E)

I . v The formation is intruded by Hart Dolerite end in parts of the

. I an erosional break is visible at the top of the lower siltstone 'membex’
(A)s about 100 feet of siltstone has been eroded. This has not been ob-

L}

served anywhere else in the region and is probably due to local movement
on the nearby Greenvale Fault.

bY
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* Luman Siltstone (New Name)

I el The name is derived from the Luman Land Division of the Easi
ol Kimberleys and is applied to a sequence of siltstone and minor sandstone
° _which conformably overlies the Looningnin Arkose and is overlein by the
- King Leopold Sandstone with probable erosional uncenformity. The Siltstone
2 - crops out poorly in the scarp and valley beneath the resistant King Leop-
l . :old Sandstone from Valentine Creck in the north, extending southwards
? ‘along the base of the Saw Ranges tc the base of the Durack Ranges in the
I “ Speewah and Bedford Stock Route areas.
5 The Siltstone is usually divisible into three distinct 'members'e
I - A lower 'member' of thinly flaggy purple and green chloritic-micaceous
- shale, siltstone, and fine-grained sandstone is overlain by friable feld-
. spathic and clayey sandstones The upper 'member' contains green and brown
siltstone and grey shale.
The following genoralized section (Late 16° 32' 24" 8,
I _ Long. 12'?0 51! 00" E) was measured noar the Bedford Stock Rcute, in the
Liamma Spring aroca.
King Leopold Sandstone

- Unconformity

l "4 285 foet Poor outecrop of green and brown siltstones yellow, brown,
- , and grey shale and siliceous shale. Minor fine-grained
= sendstone. Scattered mica throughcute '

o
1l i

30 feet Thinly interbedded fine to medium~grained quartz sandstone
and brown shale overlain by 13 feet of blocky fine-grained

quartz sandstonce.

i

- 515 feet Dolerite sill

175 feet Interbedded, flaggy, friable, fine-grained feldspathic

sandstone, clayey sandstone and micaceous clayey sandstone,

i

and claystone. Minor glauconitic quartz sandstone,
170 feet Thinly flaggy to fissile, purple and green, chloritic
micacoous shale and siltstone and flaggy fine=grained

i

sandstone interbeds. Abundant ripple marksy

mud cracks and flow casts. Some slumpinge.
Total 660 feet

= Looningnin Arkose

t

]
1
- "
T

_,

v In the Valentine Creok area the middle sandstone member is absent s

,';: it becomes prominent southwards. In thin section a siltstone from the basal

»  'merber' has a compact framework of rcunded quartz grains (0.01 to 0.03 mm)

- and about five percent each of chlorite and muscovite lying in the bedding.
Extonsive sills of Hart Dolerite intrude the siltstone and dolerite

commonly occurs along the contact with the overlying King Leopold Sandstonee

Elsewhere the contact is obscured by poor cuterop, the Siltstone being

covered with sandstone scree. As a result a contact relationship between the

N - .
L

67
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B Luman" Siltstone and King Leopold Sandstone was not satisfactorily determined
. Tin the map area. Over most of the area they appear to be conformable.
. Possible unconformities in some areas are inconclusive owing to poor
l‘ " ‘outerop and structural complications.

- =' At the base of the Durack Ranges in the Wilson River area (about

Lat. 16°52'S, Long. 127°37'E) the upper siltstone member is only about
‘|. -7 40 feet thick, in comparison to 285 feet in the measured section farther
north. This is apparently due to erosion as the other 'members' retain
Il © their thickness. A few miles to the south-west photo-interpretation (to
- bo'l checked in the field) shows the King Leopold Sandstone sitting directly
I - on Looningnin Arkose while preliminary reconnaissance in the Lansdowne
" Sheot arca (to be mapped during 1964) indicates an angular unconformity.
I It is tontatively considerocd that the King Leopold Sandstone overlics the

Luman Siltstone with a probable crosional unconformity.

Kimberley Group (Mew Name)
l - Most of the rocks which crop out in the north --westorn part of
the Ord River Region belong to the Kimberley Group. They are bounded on
I . tho cast by the Greenvale - Dunham — Ivanhoe Fault System and extcnd to the
. wost of the map arca to form the bed-rock of most of the Kimberley Platcau,
" _from where the name is derived. Many of thc units show apprcciable

I} thinning castwards, adjacent to the bounding faults. The Group consists

' intorbeds. It has been divided into five formations (1) King
| Leopold Sandstonc (2) Carson Volcanics (3) Warton Sandstone (4) Elgeo
I -Siltstonc (5) Pentccost Sandstonc.

The group is conformably overlain by the Bastion Group and over-

.
. . -of sandstone, subordinate siltstonc and minor volcanic and carbonato

-1ics the Spcewah Group with probeble unconformity (sce Luman Siltstone).
Tho sandstones crop out boldly as rugged platecaux and strike ridges, and

“The closo rclationship between rock types ond topography makes the Group

amcnable to accurate mapping by airphoto interprotation.

l valleys are formed on outcrop of siltstone and volcanic units (Fig. 5).

Stratigraphic equivalents of the Group are not preciscly known

I - olscwharc in the Region.  The probable rclationship is shown in Figure 10,
= o Within the map arca thc Group is 9000 feet thick.

l - King Leopold Sandstome (01d name redefined)

The name King Loopold Bods was first used by Guppy et al. (1958)
. Yo doscribe the beds lying stratigraphically between the Lamboo Complex

I
|| _ < and Mornington Volcanics, in the King Loopold Ranges of the West Kimborleys.
i l Harms (1959) modified the neme to King Lecopold Sandstonc and extonded its

7. . usago throughout the Kimborleys. Tho namc is now restricted to the
i l sandstone overlying tho Spcewah Group, with probable unconformity, ond

&0

-
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conformably underlying the Carson Volconicsy this definition includes
fhe rocks of the King Leopold Rangcs.

The highly rosistant Sandstone forms the main ridges of the
Durack and Scw Ranges within the map area and also the ranges bordcring
tho Valentine Crock Valley further north.  Smaller outcrops occur around
the Dunham Valloy. A small isolated outerop, about two miles west of the
Cave Range, in the north-east, apparently unconformably overlies rocks of
the Carr Boyd Succession. . B

The formation consists mainly of blocky to massive quartz sondstone
containing scattered feldsper (generally less than five percent).
Scatterod small quartz pebbles cre present throughout the rocks, which
goner2lly have a silica coment and scattored -claymatrix. Cross-bedding
is ubiquitous and ripplec marks ond slumping are common.

The middle part of the section has irregular thick lonses of grit
and pobblc or cobble conglomerato. Outerops are mogsive and large cross-
bedding is very common. Pcbbles consist of quartz, sandstone, cnd
acid igneous rocks., The sandstone pebbles appoar to be almost identical
to the enclosing matrix. Outcrops arc highly jointed on air photographs.

In general the upper cnd and lower parts of the unit contain
cleaner and better-sortcd rocks than the middlc.

No secction has been measured in the unit. It has beon consistently
ostimated from air photographs to be 3000 feet thick in the Saw Rangos ond
Dunham Valley area. Farthor north, ncar Valentine Creck, it has been
estimated to be greater than 4000 foet thicky faulting in thc Durack
Ranges makes it difficult to obtain o rcliable cstimate.

Corson Volcanics (New name)

Guppy et al. (1958) ond Harms (1959) named the basic volennics
which crop out oxtensively around Mornmington Homestead, in thc West
Kimberleys, the Mornington Volcanics. This nome is invalid owing to prior
usago; we have ronamod them the Carson Volcanics from cxtensive outcrops
around the Carson Rivor (Lat. 14030'3, Long. 126045'E) in tho north
Kimberloy Platcau (Harms, 1959).

The Voleanics crop out poorly in tho scarp below the conformably
overlying Warton Sandstonc. The base lovel of the valloy below is
commonly controlled by the conformably underlying King Leopold Sandstones
stroams flow along the contact betwcon tho Sandstone and Volecanics, The
distribution of thc Volcanics is similar to that of the King Lecopold
Sandstonc.

Tho formetion consists of massive sauscuritized and chloritized

"baealt, interbedded feldspathic gaondstonc and chloritic siltstone, and

minor groen chert. The sandstoncs aro commonly cross-bedded and contain

‘clay pollets. The formation shows marked lateral changes in thickness

and lithology.
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Two scctions of thc Volecanics hove becn measured in the map arcea.
They arc given in goncralized form belows:
Durack Ranges - Lat. 16017‘25"8, Long.127°52'8"E

) Warton Scndstone
.( 170 feet Pcor outcrop of flaggy, white, feldspathic-micaceous
] sendstonc and claycy sandstone, Fairly fricble.
120 fecet Massive pink, mcdium-grained, fcldspathic sandstonoe.
Cross-bodded.
: 250 feooct Massive altcred bosalt.  Amygdaloidal near the top of
i flows.
100 feet Massive purple-brown, medium-grained feldspathic sandstonc.
Lorge cross-beds.
110 feet Massive altered basalt.
Total 750 feot = = = = = - —— - - T - e - - -
’ King Leopold S:ndstone
gn Section II
. 2Miles east of Saw Rangos - Lat. 16°7'4"S. Long. 128°20'42"E
) Warton Sandstonc
85 fect  Poor outcrop of flaggy grocn-grey micaccous  feldspathic
sandstone,
155 feet Poor outcrop of flaggy grocen chloritic quartz siltstone
o and finc-grained sandstone.
2 feet Greon (?)tuffaccous chort
J4 210 feet Massive altered basalt. Amygdaloidal.
130 foet Blocky purple-brown fcldspathic scndstone. Cross-—
bedding, ripplc marks ond clay pellets common.
. 185 feet Massivo, altered, amygdnloidal basalt.
al B65 feOt = = = = = = e r e e e e e - m e - e - - -
2 King Lecopold Sandstonc
In thin-secticn of the basalt, the feldspar is gancrally altercd
- to epidote and olbite and is scot in o chloritizoed ond scricitizoed groundmass.
. ‘. Minor pyroxenc occurs in some spccimens. The massive foldspathic sandstones
_4 of "member' B have silica ccment ond sccondary cnlargement of quartz grains,

1

The feldspar is mostly andesine, with some potassic feldspor, and minor
pyroxenc is prosent. All the scdimentary rocks of the formation contain
basic rock fragments.

The green chert above the sccond basalt of Scetion IT hos fine

dotrital mica, fecldspary pyroxcne, cnd olivine in an amorphous silica CTL],f
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matrix. The chloritic siltstone contains poorly sorted quartz grains
and is highly chloritic. Minor mica occurs, large flat rock fregments
lic in the bodding, and some beds contzin anhedral grains of carbonate.

In the southern Durack Ronges at least five distinet basalt flows
arc proscnt, separated by beds of sandstonc. A dolerite sill, 25 fect
thick, intrudes tho basalt.

Forther north along the Rangoes the proportion of basalt in the
formation docroascs (only two bands arc prosent) and the sequcnee becomes
gimilor to thc mcasurcd scctions the sondstone membors thicken.  The
upper basalt (C) is discontinuous and lenscs, up to a few hundred yards
long, of massive red feldspathic sandstone, replace it. Thesc lonses cach
consist of a single set of large forosct bods, up to 250 feet thick.
Forescet dips oare about 300 north.

In the Pentocost River area the upper basclt disappears ond the
unit thins. The following section was obscrved (Lat. 16°03'S, Long. 127°
55'E).

Warton Sandstonc

2000 feot Soft blocky yellow-brown sandstone.
T0 foet Bosalt.
King Lcopold Sondstone

Five miles cast of here basalt is cbsent from the section
altogother.  Around the uppor King Rivor Valley only the lower basalt is
present os small digfontinuous flows; it is abscnt in the Saw Rangos.

In the Valentine Crcck arca, to the north-cast, three basalts occur,
soparated by sandstones; a soft scndstono membor occurs ot the top of tho
unit.

Worton Sandstonc
Guppy ot al., (1958) uscd the tcrm Warton Beds to describo the

rocks overlying the 'Mornington! (i.c. Corson) Volcanics, perhaps
unconformably, ond unconformably overlain by the Walsh Tillite, Horms
(1959) subdivided the bods into three formotions ond used Warton Sendstono
for the basal unit, which forms the Warton Renge (Lat. 17024’3. Long. 1260
27'E) in the West Kimberleys. Ho did not support the idea of on
weconformity (Guppy ¢t al., 1958) at the besc of the unit.

In the map arca tho Warton Scndstone is conformably overlain by
the Elgoc Siltstone ond conformably overlics the Carson Volcanics., It
crops out as prominent cuestas cnd hog- acks in the Durack and Sow Ronges,
in rongos around the Dunhem Vellcy end Valentine Creck farther north. It
also forms tho basc-lovel of large violleys west of the Pentocost Ronges
ané to the north of the Forrcest River. A smcll outcrep is found two

miles west of the Cave Range.

~M5
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Tho Sandstone is very uniform ond consists of blocky to massive
quertz sandstone, containing scattcered feldspar and black iron oxides
and grades upwards into feldspathic sandstone. The feldspar is moinly
potassic. Ripple marks and cross-beds arc commeny clay pellete and
slumping arc present. The Sandstone contains minor intorbeds of grit cnd
purple shale.

Along the Durack Ranges a distinctive white silicified sandstone
caps the dip-slope of the formation. The following gencrclizod scetion
was measurcd in the Ranges at Lat. 16017'48"5, Long. 127048'12"E.

- e ee wR e e wm me wme PR s ome w — o s e e s e e M s e S e mm S e mme

20 fecot Blocky whitc silicified quortz sandstone. Some feldspar
15 feoet Flaggy purpleo-brown feorruginous saondstone.

90 feot Flagzy to blocky feldspathic sandstone.

2 feot Grit.
200 feet Massive medium-grainced quertz sandstone.  Scattered

feldspar and black iron oxides.

10 fcet TMlagsy red-brown fceldspathic sandstonc.
180 feet Massive quartz sandstono., Some feldspar.

10 feet Purple shale and quartz sandstone.

170 feet Massive claycy quartz sandstonc.

Tofal 700 £00t = = = = = = = = —— - oL LR S R 4 e
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Carson Volcanics
To the east of the Saw Range (Lat. 16°7'S, Long. 128°21'E) a
monsurcd soction of the Sandstone was 430 foet thick, Adjacent to the
Dunhem Fault, twelve miles ncrth of Dunham River Homestead, it is
cetimated to be only 200 feet thick.
Elgec Siltstono

Vhen Harms (1959) subdivided the Warton Beds (Guppy et al.,)
ho named the middle formation the Flgee Shalcs  We have modificd this to
Kgee Siltstone. The nome is derived from the Elgec Cliffs in tho
western part of the map ares, where the Siltstone crops out for a distanco
of cighty miles.

The Siltstone crops out very poorly in the scarp bencath the
conformably overlying Ponteéost Sondstone (Figure 3). The top bod of the
conformably underlying Worton Sandstone forms the valley floor belows
Scattored outcrops occur in the Elgec Cliffs, to the west of the Pontccost
Ranges, to the north of the Forrecst River and along the Northern Highwoy
about twolve miles south-east of Wyndham.  Elsewhere in the arca outerops
arc covered by screc.

The formation consists of a distinctive massive cherry-rcd to

purple siltstone with minor purple~brown laminated fine-grained sandstono

" interbeds. Minor grey and green shalc and micaceous shale, micaceous

fino-grained sandstone, dolomite, ond blocky quartz sandstone is prosent

within the formation.

o
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.. | The following generalized scction was measured in the Elgec Cliffs
I “at Lot. 16961678, Long. 127°52'8"E.

@ 5 - Pentecost Sandston

- s o e am e M e o em R R em o s e W smem e mm M B ome e e B e e e e e e e e we em we e aee

I -- 85 feet Interbedded flaggy to blocky, fino-grained purple-brown

ST : sandstone, flagsy purple-brovm micaceous silty fine-grained

l - : sandstone, and purple siltstone. Abundant mud-cracks, cross-
- bedding.

l - -500 feet Poor outcrop purple to rod siltstone with minor interbeds of
- | laminated purplo-brown fine-grained sandstone.
= 5 foet Blocky ycllow-brown medium-grained feldspathic sandstonc.
l* 20 feet Flaggy purplc siltstone.
Tobnl 610 fout wie o o w s mimwm b o b W e = = 8 e e e o s e
! Warton Sandstone
, The uppor part of the Siltstone grades into the Pentecost Sandstone.
l ] | Along the Karunjic Road the basal thirty foet consists of
massive quartz sandstone alternating with green and ' purplesiltstone.
I . In the southern Elgec Cliffs the basal fifty feet of scction consists of
grey and grecn shale and micaceous shale with four beds, two to three
m - -foct thick, of flaggy groy and green dolomite and minor algal dolomite.
l =y Bipple marks and slumping arc commone. The dolomite does not extend to the

“north.
) .I Occasional lenses of blocky, white, cross-bedded quartz sandstone,
twenty fcet thick and 500 feet long, crop out within the main siltstone
- member in the Elgee Cliffs.
‘Pontocost Sondstone
I ; The upper wit of Harms' (1959) subdivision of the Warton Beds

" (Guppy et al., 1958) is tho Pentccost Sandstone. The name is derived from

the Pentecost Ranges (Lat. 15°46'S, Long. 127°45'E) in the western part of
| = the Cambridge Gulf Shect arca. The Scndstone is the upper unit of the
+ Kimborley Group. It conformably overlios the Elgec Siltstone and is
'. "~ conformably overlain by the Mendena Formation. The Sandstone is the most
- oxtonsive formation of the Kimberloy Group in the Ord Rivor Regiong outcrops
l " eoxtond from Buttons Gap, in the Valontine Creck area, to the westorn margin
“ of the map area. The Sandstone; in the cast, is well cxposed as a scrics
'_ of parallel cucstas, Further west, where it forms the bed-rock for most
of the Kimberlcy Plateau, it forms structurzl torraces and very shallowly
"L _dipping cucstas, controlled by soft beds within the Sandstone (Fige 2).
i The formotion consists mainly of blocky to massive, fine to
__medium-grained, pink and pale brown quartz sandstone and flaggy fine=-grained
. whitc quartz sandstone. The sond grains ore well sorted and rounded and
’ the rocks contain scattered feldspar anc o white clay matrix. Purple
- and yellow ferruginous spots about % to % inch in diamcter are very common.
Ripple merks, cross-bedling,ond clay pellets are very common throughout — (g‘

- and armourcd fcrruginous mud-balls wore found in the upper Salmond River

arced. Minor interbeds of purple siltstone and micaccous siltstone, groon
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& "ahalo, ¢louconitic sandstone, and ferruginous feldspathic sandstono aro
_present throughout the arca.
The following moneralized scction (Lat. 15°5910mS, Long. 128°5120"E)

T was moasured immediatoly south of the Cockburn Rangc.

1

.
:

Mcndena Formation

—--—n--—--—qﬂ---—-q——u------—---—-—-——.-n--——-———-

"

i ! i B
.

50 foot Massive, white, jointed, silicificd quartz sandstone.

]

100 feet No outerop in measured scction. Known from other arcas

to consist of flaggy purple micaccous siltstone and fine-
grained sandstone.
1300 foot PBlocky modium-grained pale purplo-brown quartz sandstono
200 feot No outcrop in measured scctione In adjoining arces consists
of interbedded fissile groy-croon to purple siltstonc ond
laminoted purple-brown to white fine-grained sondstonc.
Small scole cross-bedding.  Lonticular bedding.
1000 foot Blocky to messive, mcdiun grained, well sorted pinkish=borwm
quartz sandstoncs  Cloy matrix, iron spots. Fcldspor common
i :1' in somc beds. Clay pellots mnd cross-bedling.
l - 15 foot Poorly scrtod, finc o mediumegroincd, grey or green slichtly
o "2 micaceous((?)zlauconitic) sondstone.
l . " 150 feet Thinly laminated, fino-grained ferruginous-glauconitio-
ol ' micacoous sandstonc.:
50 feet Poor outcrop of shale. _
' © 700 fect Fino to medium-grainod quortz sendstone.  Woll sorted - minor
Dt feldspor. Cross-beddcd.
Iﬁfifoe’t - e e o o e o o e = = == - === -—--
Elgee Siltstone
I The Sandstone contains throe well defined siltstonc 'members!
) ) which con be traced laterally throughout most of the map arca,  They
l‘ _vary laterally in thickness and lithology.
. The lowest 'member' (4) is characterized by abundant glauconite
N in most outorops. East of the Saw Range it is up to 400 fect thicky to
l . the west, ncar the Durack River, it thins to about 130 feet. In the
southarn Elgoo Cliffs arca it is reprosented by only thirty feet of quartz
l' - aandetone and minor flagzy siltstonc intorbeds.
= Mo middlo 'member'(B) is absent east of the Saw Rangos, In the
l- v . Durack River -rca it contains glouconitic ferruginous sandstone and purple
_ .* siltstone. .
i l . The uppermost 'member' (C) thins to the north-west of the
¥ - moasurced section to about 50 feet ncar the Durack River and it is absent
I in tho Volentine Crock arez. [Eost of the Saw Range 200 feet of flaggy,
purplo~brown, friable forruginous-foldspothic sandstone underlics the top

sandstonc of the formation, while in thc upper Salmond River arca 100 fect
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" of altcrnating yollow-brown clayoy sandstone and purple ferruginous

foldspathic sondstono is capped by twenty feet of massive white sandstone.

= The thick sandstonc mombers of the formation are consistont

latcrally, and cast of the Saw Ronges the Sandstone is cstimated to be
only 2000 feot thick.

Bastion Group (New Namc)
The Younger Proterozoic rocks which conformably overlie the
Kimberley Group have been nomed the Bastion Group from the Bostion Range
at Wyndham. The Group is unconformably overlain by the Antrim Plateau
Voloanics of Cambrian age. Traves (1955) and Harms (1959) corwelated
the rocks of the Group with tho Mount House Bode of the West Kimberloys, but
tho Group is now considerod to be much older.
The Bastion Group crops out as scattered outliers on the more
extensivo Kimberley Group, throughout the north-western port of the map

arei. The roference arca for the Group is the Cockburn Renge, The

~ rocks aro characterizod by dominantly groen shales and minor carbonatos,
" overlain by quertz sendstonc.  The Group is divided into threc formations,
"v"(1) Mondona Formation (2) Wyndham Shalc and (3) Cockburn Sandstones

In the roferonco aroa it has boon measured as 4600 feet thick.

" Mondena Formation (Now Name)

Tho oldost formation of the Bastion Group is named the Mendena

Formation from Mondena Crcck ncar the Forrest River Mission. The

.Formetion conformably overlies the Pentocost Sandstone ond is conformably

overlain by the Wyndham Shale. It crops out poorly as low sandstone

. strike ridges with poorly outcropping siltstone betwcen them in scatterod

outlicrs on Kimberley Group rocks throughout the north-westorn port of the
map arca.

The Formation consists mainly of flaggy green and purple (micaccous)
shale and siltstonc. Thore are subordinatc interbeds of fleggy groy and
groen laminated fine-grained micaccous sandstone throughout and minor

fleggy groon and pink dolomitic sandstonc, grey, green, ond pink dolomite

-and oolitic dolomitc, flaggy quartz sandstone. Consistent beds, about

thirty to fifty feet thick, of blocky medium-grainecd quartz sandstqno forn
useful marker beds. Ripple morks, cross-bedding, and clay pelleis are

common. Tho upper sendstone dofines tho top of the unit: no sandstone

_occurs in the overlying Wyncham Shalc.

Tho following gencralized rcforence section was mecasurced on tho

_ Pontecost River (Lat. 15045'55“3, Long. 127051'28“53

Windham Shalc

— e A mw s mm A mm wm mm ws e e Em o Em = = =

17

35 foet Blocky, whito, medium-grained gquartz sandstonc.
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l__ ‘ 60 foot Brown and minor green shale cnd thin intarbeds of fine-groined
l e sandstono.

50 feet Blocky medium to coarse-grained slightly feldspathio quartz
i sendstones  Cross-bedded, ripple-marked.
'l "~ 100 feot Poor outcrop of green~brown shile and silistone and micoceous
® shale and siltstone, Minor interbeds of groy dolomite or
shaly dolomite. Some thin-bedded sandstone.

. 55 feet Browm and green fissilc micaccous sandstone ond minor interbods

i
l - of finc-grained sanistone containing abundant clay pellets.
5 foct Green, slightly dolomitic, thin-bedded siltstone and fine-
l - groined sandstone. Ripple marks and gouge marks.
65 foet Soil cover. Probobly shale.

To'l 31O fOOb = = = = = e m e e m e m e ... - —-—-——————em - - -

Pentecost Sondstone

Dolomitic rocks usuclly occur in beds about one foot thick
scattored throughout the shalc mcembers of the Formation.  The fine-grained
l . Flaggy sandstones are generally laminatod ond show smell-scale cross-bedding
thoy become morc common towards the base. The Formation is transitioncl
a -"wbotween the Pentecost Sandstone and Wyndham Shale.
l-‘-. East of the roference arca, in the Valentine Creck and Saw Ronges
\' “.nreas, the Formation contains three well-defined sandstonce marker beds,
" whereas there are only two in the referonce scction. It is estimated to be
about 500 foot thick in the cast.
_ l: Wyndhon Shalo (New Neme)
The shale which lies conformably between the overlying Cockburn

“' Sandstone and underlying Mendena Formation has been called the Wyndham Shalo
from good outcrops at the towmship of Wyndham. It crops out very poorly
‘in the scarp and valley below the Cockburn Sandstone, and occurs in the
I © Cockburn - Tier Rangos area, in the Bastion Longe at Wyndham, and in the
_ scarps and vallcy surrounding House Roof Hill and False House Roof Hill.
I. ) The formation consists of uniform, fissile, green or grey shale
- and siltstone with regular, lenticular intcrbeds two inches to one foot
I : thick of laminated grey fine-grained sandstone., Micaceous laminae are
'present and mud cracks, load casts and 'wavy' bedding are common.  Ellip-
l ‘, tical concretions of black carbonatc material (?siderite), up tc two feet
. in diometcr, are scattered throughout the shale.
i The lower part of the Shele contains flaggy interbeds of black to
Ifr’_ éroy (?)sideritic sandstone and flogzy erystalline corbonate (?siderite) .

- Cone in cone structure has been obscrved. These rocks graduclly disappenr

_l— ﬁp the section. The top of tho scction consists only of shale without
fino~-groincd laminated sondstono interbeds.
I The only scction of the Shale whick could be measured completely
] crops out very poorly in tho western side of the Cockburn Renge. It is - sz

- 2300 feet thick.
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5 Cockburn Sondstonc (Now Name)

The youngest formation of the Bastion Group is named the Cockburn

> Sandstonc from its roforence scetion in the Cockburn Renge (Lot. 15050'18"8,

Long. 128°0'5"Z).  The top of the Sondstone has been eroded ond it is now

unconformably overlain by the Antrim Platcou Volcanics. It conformably

overlies the Wyndhem Shalc. Thoe Sondstone crops out boldly as platcau
and mesa cappings on the Cockburn, Ticr, ond Bastion Renges, and on House
- Roof and Falsc House Loof Hills.

The formation consists of finc to mcdium-grained clean guartz
sandstonc. Outerops arc massive, but bodding within them is thin ond

regulor. Ripplec marks and cross-hodling ore commen and clay pellots arc

i ¥ =

rresent in some beds. The Sondstone contains minor interbeds of purple-
brown to0 groy micaccous fine-grnined sendstone, thinly bedded greon micaceous
siltstone and shele, and silty or cloyoy sondstoncs
The following geoncralizod reforcnce scetion was measurod in tho
Cockburn LRango.
Erodcd top to unit

- 450 feot Fine to medium-grained quertz sondstone. Moderate sorting ond
< rounding of grains. Thite cloy matrix. Pink limonitic

=* staining. Cross-bedded end ripple morked in part.

380 feet No outerop. Probably sandstonc.

120 feot Intcrbedded buff, lominated, slightly micacoous siltstonc and

thin-beddod, buff, finc-grained gquartz sandstone contoinding
5 3 G q

some¢ feldspar.  Mud pellets.

85 feet Intorbedded green—grey micacccus siltstone, finc-grained quartz

L '
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sandstone, and grcon shalc.
265 feot Minc to medium-grained white silicificd quartz sandstonce

Cross-bods, ripple marks, and pellets.  Shale partings noar

top.

90 fect No outerop.” Probably sandétome.” "u.. ©

.

250 feot Fino. to nediun grained quartz sandstone.  Cross-beddod,
- ripple marks, some clay pellets.

- Total 1650 foet

-
1
i
'
1
1
]
I
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Wyndham Shale
Elsewhere in the area only thin crosional remnants of the Scndstone

1
.!
B
o

prescrved. In the Tier Range and House Roof Hill arcas the remnonts of

lower part of the scetion whick ore prosorved contain abundant silty

ot
=
o

claycy scndstones and abundent shale interbeds.

kS
g
9

Eastorn Succcssion

Fast of the Hells Creck Foult, Youngoer Proterozoic rocks are

exposcd as o narrow discontinucus belt betwoon the Older Protcrozoic

-

bascment ond tho upturned cdge of the overlying Combrian rocks. The most

comploto successions arc cxpescd in the Osmond Range, a complexly faulted ’]?
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anticline north of the Hardmon Bosing ond in the Albort Edward Ronze in the
south-cest of tho map area. Minor expcsurcs coxtend northwards along the
Fault to Mount Brocking in the north-cost. The rocks are unmctamorphoscod,
predominantly well-sortod shallow=water sediments which rost with a

merkod sngular unconformity on the Holls Creck Group.

The oldeost unit is the Red Rock Beds.  This is overlain,; uncon-
formably, by the six formations listed below which have been called
informally the Osmond Iisnge succession.

Hclicoptwr Siltstonc
Boll SBondstone
Mount Joln Shnlo
" Wade Creck Sondstonc
Bungle Bungle Dolomite
dhorn Sondstone Member
Mount Porker Saadstono.
bottom

Throc angular unconformitics occur within this sequenco, cach of
which represcnts the erosion of morc thon 4000 fegt of scdiments, but as the
only known cxposurcs of the Osmond Range succossion are near the Halls
Crock Mobilc Zonc (sce Structure), the unconformitics could be merely of
loecal importaoncc.

Two groups orc recosmiscd in the unconformably overlying scdimentss
the Ord Group (finc-grained morinc scdimonts with tillitoes at tho baso) ,
and tho Albert Edwerd Group (sandstonc, shole, and dolomite).

The only rocks thet con Dbo corrclated ncross the Lamboc Complex
arc the Ord Group on the cast, and the YWalsh Tillite snd the Mount House
Bads (Guppy ot al., 1958) on the west. The scdiments underlying these
croups ore ¢ifforent on either side of the Lomboo Belt: they may ho of
gifferent vges, or they may have boon dopositod contemporancously in different
cnvironmcnts.

Red Licck Bods (New Name)

The oldest unit in the lnstern succession has been called the ked
Rock Beds from Red Nock Creck, in tho Osmond Renge arca.  The Becs consist
of srcnaccous scdiments which crop out moinly as fault wedges in the westorn
part of the Osmond Langc. Minor outcrops cxtend along the Halls Creck
Feult to Mount Pitt in the north. They overlic, with strong uncenformity,
Halls Crcck Metomorphics nnd Lamboo 'Gronite',; and are separcted from the
overlying Mount Parker Sandstonc by a strong unconformity.

Near the Halls Crock Feult the Bods are steeply-dipping whito
quertzitc, Jjaspor conglomcrate, and minor red shale. At the head of
Osmond Crock they show extreme lateral voriation, cnd beds of quortz bouldor
conzlomerate scveral hundred foeot thick grade laterally intc quartz sand-

stono end shale within distances of less thon onc mile.  Near Bun~le Bungle

¢/
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Mount Parker Sandstone (forcset bedding) rosting
unconformably on regularly bedded conglomerate
and sendstone of the Red Llock Beds. Photo
teken north of the headwaters ' of Osmond Creck.
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.‘ 3 the Beds arc folded into a tight antielinec, and here T000 feet of prodomin-
I'_ '_:'mtly thin-bodded quartzitc overlics 4000 fcet of red and purple siltstonc.

Ripple marks, cross-bedding, and foresct-bedding arc common, and

- dindicatc that the formation was depositod in shallow water. The Beds arc

~- probably correlatives of the Carr-Boyd succession, which is well developed in
) - the Lissadell Shoct arca to the north.
' No section has beon measured in the Bedsy they ore estimated to be
- up to 11,000 feot thick.
I . Mount Parker Sandstone (New Name)

A prominent sandstone unit which overlies the Red Rock Beds has

_ beon called the Mount Parker Sandstone from the type area, Mount Parker,
I in the Osmond Range. The Sandstcne unconformably overlics both the Led
Rock Beds (Figuroc 11) and the Goldon Gatc Siltstone; it is conformably
I overlain by the Bungle Bungle Dolomitc.
The Mount Parker Sandstone makes up a large part of the Osmond Range,
and it also occurs as discontinuous cxposures to the south along the Albert
" Bdward Ranges and to the north along the Halls Creck Fault. It forms
I . prominent cscarpments; and over large areas it is seamed by numcrous deep,
vertical-sided gullies which have croded clong lines of wenkness formed by

l -+ joints and faults.

The whole of the Sandstonc is pink, salmon, or whitc in colour,

-

“_ finc to medium~grained, and only moderately indurated. It consists of woll-
I' rounded and well-sorted quartz grains, ond commonly has only smcll amounts
‘ of siliccous interstitial material. Ncar the bottom of the formation, the
;I ‘se.nclstono contains scattored well-rounded quartz and quartzite pebbloes, and

it grades into pebble conglomerate. FPerruginous quartz sandstone consisting

-4

of coarso sub-anguler grains of quartz and a small amount of ferruginous
“matrix constitutes a small proportion of the formation.
I Bedding of the lower half of the Formation consists almost centircly
. of cross-bodding in which the beds arc botween threc inches and one foot
. thick. Current ripple marks with o wavelength of between 3 inches and
l - 6 inchecs arc common. Towards the top of the unit the sandstonc is
. rogularly bodded, the beds ranging in thickness from half an inch up to three
" feoct., Rarc casts of mud-pcllets worce scon in this part of the Formation.
) The Mount Parker Sanistonc zppcars to have been laid cdown in
shallow wator as forcsct beds on a gontly dipping shelf of Red Rock Beds.
" Becouse most of the bedding seen was foreset the thickness of the formation
.. could not be measurcd, but from the fow truc dips mcasured, it wos estimated

, " from the air photographs to be between 500 fcet and 1000 feet,

3 L
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Figure 12 : Part of anticline in Bungle Bungle Dolomite,
photograph looking westwards towards the hend
of Osmond Crock, Mount Parker Sandstone forms
the plateau on the loft, northerly dipping
dolomite con be seen on the left swinging to a . m
castorly dip noar tho comera. On the right
background Mount Porker Sandstonc is repeatod
by a large foult. (G6211).
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Bungle Bunglc Dolomite (New Name)
Bungle Bungle Dolomite is the nome given to a scquence of

predominantly carbonatc rocks which unconformably overlies the Mount
) Iker Bindstone, and is overlain unconformably by the Wade Croeck Sandstone.
:: e name is taken from Bungle Bungle Outstation, which is at the head of
“\had Rock Crock: the type section is a composite one mecsured in the

l:lxt;nd Rango betweon Rod Rock Creck cnd tho hoad of Osmond Creck (Fig.12).

ST e Formation also crops out south of Moonlight Vallcy between the

Crcok Fault and the Ord Rivery; ond southwards along the Albert
| pﬂ;‘a'm"cl Range, wherc it was mapped by Smith (1963) as the Brim Crock
‘Plomitc Membor of the Mount Kinahan Formation,

The formation is mainly delomite; dolomitic shale; and minoxr
ocstonc. Near the middle of the Dolomite there is a bed of sandstono
i, -Foet thick, which we have called the Jhorn Sandstone Member, after
ern Crock, a tributary of the Osmond Creck.

+~*~(Onc complete and threc incomplete sections of the Bungle Bungle

MD lomito werc measured in the Osmond Rangc, m y
- }-

gonoralized composite section is given helow.

‘ \I Thickness
q-1',1 in feet Lithology
.; 240 Forruginous limcstone boulder conglomerate
225 Cross-bedded quartz sandstone, minor thin-
bedded dolomitig¢ shale.
700 Medium~bedded pink and cream dolomite.
‘ \-«n -~ 85 Thin-bedded grey dolomite ond limestonc.
530 Upper part: laminated and thin-bedded,
R silicificd, medium-grained sandstonc.
Lowor part: laminated grey dolomite and
silicified shcloe.
385 Laminated and thin-bedded pink dolomitc.
150 Massive calcarcous sandstone containing
l lenscs of dolomite.
| 300 Thin=bodded cnd laminated grocn shale,
\ , interbedded rod ond grey siliceous siltstone.
‘[ © 100 Thick-bedded groy limestone intarbedded groy
= l Nl shale.
90 Grey limestone breccia.
100 Ahern Sondstone Member: Thin-bedded to medium-

bedded fine-groined quartz shandstone containing
minor interbedded shalc. Ripplemarks and load
casts common.

\' ] -G e R S am W e o M S e W S am e = s
200 Thin-bedled derk shale and minor quartz sandstone.

240 Thin=bedded groy limestone and minor groey
calcarcous shalc.

190 Thin=bedded pink ond cream dolomite and ’
subordinate intorbedded shale. g“f



Piguro 13: Horizontal scction of o stromatolite colony in
Bunzle Bunisle Dolomitc. Photo token in the Head-
watere of Osmond Crock. (C6058).

Figurc 14 : Vortical scetion of the colony showm in Figure
13, (G6207).

%
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?Stromatolito colony (vertical scction)

in Bunsle Bungleo Dolomite 6 miles southe
wost of J41 Loecality, Large individuals
covered by chort roplacing anothor dolomitic
colony of smaller indivicuals. (G.6062)
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Thickness
in feet. Lithology.
420 Thick-bedded ond massive ercam, pink and
browvn dolomitc,
450 Thin-bcdded khoki and green shale and
interbedded pink dolomite.
4585 foot Total thickness.
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Mount Parker Sandstone

= Thore is slicht lateral veriation within the wunit, and sandstone

I _ intorbeds arc less common to the cast.

The northernmost exposurc of thce Dolomite, eight milcs west of the
junction of the Negri and Ord Rivers, ¢rades northwards into thin-bedded
siliccous siltstone and chert. This does not appear to be a primary
scdimentary feature and it has probobly resulted from secondory silicification
caused by deep weathering, possibly accentuated by silicification along the

fault zone which bounds the castern side of the exposure.

. Regular bedding is o feature of the Dolomite, and shollow-water
- featurcs such as ripplo-marks and cross-bedding arce rare, indicating that the
- beds were leid down in moderately decp water.  Howover, stromatolite
z:oolonios are common, cspecially in thc upper part of the succession, and
.._theso arc thought to grow largely in the intertidal zone (Black, 1933;
- Ginsburg, 19613 Logan, 1961).
Two types of stromatolite colony were seen, The most common,
- gshown in Figurcs 13 and 14, has beon found immediately below the lhern
Sandstone Membaer, and throughout the upper part of the Dolomite.  Thoy
- are generally roughly circular in cross-scction, but their shepe is commonly
modified by tho crowding of the colony a8 shown in Figuro 13. The individuals
range in size from cbout two inches to about three foct across, cnd they
_consist of flatly comed laminae 1/10 inch to 4 inch thick which arc convex
- upwards.
B The seoond type of colony, found only in one locality cight miles
wost of the junction of the Negri and Ord Rivers, as shown in Figuro He
) It appears to consist of two variotics of stromatolite, a later smaller
varicty onerusting the earlier, largor vericty. The larger colony consists
of individuale of circular cross-scction betwoen six and inches ond ono
foot across, which are composed of laminac about 1/10 inch thick which arc
'_dhighly domod upwards. In thc lower parts of the individuals the flonks of
;tho domos arc Steep cnd smoothly curved ond the apices are gently curved,
" but in the upper parts tho apices arc shorp and almost pointed, The
‘colony is mostly dolomite, and only rarcly have the laminae been replaced
- by chorts The encrusting colony is composcd of individuals of circular

cross-soction about onc inch across, consisting of laminae up to < inch thick

27
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santly domed upwoards. In contrast to the lower colony, the upper ono is
almost complotely altered to chert.

Mado Crock Sondstone (New Name)

We hevo given the namo Wodo Creck Sandstone to quartz stndstone
which unconformably overlics the Bungle Bungle Dolomite; and is conformably
overlain by tho Mount John Shale. The type locality is Wade Creck, which

drains the western side of Mount John. The sandstone crops out extansively

_in the Osmond Ronge betwoen Osmond Creck ond Moonlight Valley.

The formation consists of 360 fcet of whitc, modium—groined,
massive and medium=bedded quartz sondstone, overlain by 140 feet of green-
brownm thin-bedded quartz sandstono.The lower sandstonc is very purc, and

is composcd of weoll-rounded well-sorted quartz grains, and contains littlo

~ or no matrix. Ripple morks and cross-bedding are common.

It was from this sandstonc that Wade (1924) collected tho
supposed jellyfish named by Sprigs (1949) Protoniobia wadca., Wado thought

the sendstono was Lower Cambricn, and Sprigz correlated the beds with the-
baszl Cambrian of Bliacara, South Australic, but they arc of course, much
older. Wo could not find Wade's locality, but in Wade Creck there is a

platform on which are exposed hundreds of smell chert plates consisting of

’ o number of concentric rings, very similar to Wade's 'jellyfish's. lMany

3
s

of these aro single plates, betwoen 3 inch and two inches zeross, but @

large proportion consists of two to three individuals of various sizos
fused together. In some cuscs, smell nodules arc fused to the mergin of a

larger ono, g£iving the appearance of budling appendages describod by Sprigs.

" Under thosc circumstances there is some doubt that Wade's !'jellyfish! is of

orgenic origin, o doubt proviously exprossed by Harrington & Moore (Moore,

1956).

The only complcte scction of the Wade Creeck Sandstone is wost of
Mount John, wherce the formation is 500 feet thick.
Mount John Shalc (Now Name)

Mount John Skale is known only in the Osmond Ronge, within 12

‘miles of the type locality, Mount John. It conformably overlics the

Waie Crock Sondstone and is overlein unconformably by the Boll Sandstone.
The formation consists of basal shale up to 450 feet thick,
overlain by sandstone about 200 fcet thick. The following soction was

moeasured at Mount Johns

cu BN Thickness
' 5 - in feet Lithology
) 30 Thin-bedded highly forruginous sandstonoe
- + containing minor interbeds of siltstone.
l Cement of sondstone is limonite and specular
. haoematite.
) 170 Thin-bedded, medium-grained, quartz sondstone
I containing scveral beds up to 20 feet thick

of highly ferruginous sandstone.

270 Laminoted and thin-bedded black and grey shale
containing thin interbeds of cherty siltstone.
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Thickness
in feot Lithology
Thin beds of fine-grained micaccous
£ quortz sandstone at base.
* Total 470 feet = = = = = = = = = B - ——— -
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Wade Crecok,Sandstone
North of Mount John 650 fect or more of the formation is
presorved and consists of 450 feot of laminated and thin-bedded khoki-

- green or dark olive-green shale, interbedled with white and grean

micacoous quartz siltstone, which is overlain by an estimated 200 feet of

thin-bedded medium=grained quartz sandstone.

Boll Sandstone (New Name)

Quartz sandstone which unconformably overlies the Mount John Shole
has boon called Boll Sandstone; the typo locality is Blackfella Creak,
six milos south of Teoxas Downs Homestead. The formation takes its name
from Boll Creck, and tributary of Osmond Creck 8 miles west of Mount
Buchonan. The Sandstone crops out south of Moonlight Valley between the
Halls Creock Fault and the Ord River, as o prominent dipslope which is cut
by many vortical-sided ravines caused by erosion along steeply dipping
joints. Sandstone and siltstone found west of Mount John probably belong
to the Boll Sandstonc and the Helicopter Siltstone.

The Boll Sandstone is composed of well-sorted, well-rounded quartz
grains and very little matrix. It is massive or thick-bedded, mostly
medium-grained, and has rare lenses of quartz pebble conglomerate. The
beds of sandstonc almost invariably lons out within a few hundred fect
and ripple marks and sub-aqueous slump structurcs are common.

The thickness of the formation as mcasured on the airphotos,
is about 600 fest. The upper part of tho Sandstone consisis of lensing
thin-bedded quartz sandstone and laminatod quartz siltstone, and it
grades imperceptibly into the overlying Helicopter Siltstone. The
boundary betwoon the two has beon arbitrarily put where the siltstone is

predominante.

Helicopter Siltstonc (Now Name)

Helicopter Siltstone is the name given t0 thin=bedded siltstone
and shale, which conformably overlie the Boll Sandstone. Its known
outerop is a narrow belt in the vicinity of the type locality, Helicopter
Springs, ten miles south-west of Texas Downs Homestead. The formation is

wnconformably overlain by the Fargoo Tillite.

It consists mainly of greon and grey micaceous quartz siltstone
and somo shale, which is laminated or thin-bedded and has a distinctive
platy outorop. Beds of pink or grey fine-grained quartz sandstone,

generally between two inches and six inches thick, are rare in the bottom
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-. half of the formation, but constitute about 30 percent of the upper part.
l' The Siltstone is capped by a lensing, massive quartz sandstone which has
- ﬁ maximum thickness of about 30 fcet.
460 feet of the formation was mcasured near Fargoo Creck, but
the section is not complete and we estimated the total thickness to be
about 520 feet.

Ord Group (New Name)
Sediments consisting of tillite, shale, siltstone, and fine-grained

1

sandstone, havo beon given the name Ord Group. The name is derived from

the Ord River, which drains almost the whole of the region mapped, and the
type arca is the Moonlight Valley of the Osmond Range (Fig. 15). The
Group also crops cut in the Frank River,; and as small remnants southwards
along the Albert Bdward Range, and northwards along the Halls Crcek Fault.
The two basal formations are of glacial origin, and these, theo
Fargoo Tillite and the more cxtensive Moonlight Valley Tillite, unconformably
overlie rocks as o0ld as Halls Creck Group. The Ranford Formation and its
two Mcmbers, the Jarrad Sendstone and the Johmny Cake Shale, complete the

Group as exposed in the Ord River region. The Albert Edward Group and the

i’
=)
1

Cambrisan Antrim Plateau Basalt unconformebly overlie the Group.

!

" Fargoo Tillite (New Name)

We have called the tillite at the base of the Ord River Group
the Fargoo Tillite. It crops out along Fargoo Creek, and along the south

[

side of Moonlight Valleys the only other cxposure known is five miles

L =
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wost of Dixon Range where a very small remmant has been preserved from

erosion. The Formation in the type locality unconformably overlies the

Helicopter Siltstonc and the Blackfclla Sandstone, and is overlain with
slight angular unconformity by the Moonlight Valley Tillite.

Outcrops of the tillitc are rare and the formation generally forms
low rounded ridges covered by resistant components which have weathered out

of the Tillite. Where a considerablc arca of tillite is exposed, it has a

distinctiﬁe dendritic drainage pattern which can generally be recognized

.
[ n.‘c

on the air photographs.

The Formation consists of basal tillite overlain by up to 200 feet
of quartz sandstone. The following section was measured 4% miles south-

« South-cast of Texas Downs Homesteads

; Moonlight Valley Tillite

~ - = = = = = probable angulor unconformity - - = - = -

200 feet Massive beds six feet thick of medium—grained cream to groecnish-
grey quartz sandstone which contains thin partings of green
giltstone.

25 feet About two thirds of massive grey stiff clay, containing beds of
quartz sandstonc up to 2 feet thick, with load casts at tho base,

Rolled and slumped dolomitic sandstone lenses.



.-

e

Ficure 16t Fargoo Tillitc cxposed in far side of a stecp
gully 4 miles south of Texas Downs Homesteod.
The Hommer near the middle gives the scale.

(G6073). "

~
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Figurec 17 ¢+ Closoup of tillite showm in Figure 16 above.
Completely unsorted nature of the deposit can
be soen. (G6060)
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15 feet Thin-bedded grey shale containing rare, rounded pebbles
of quartz and quartzite.

50 feet Grey clay containing scattored, rounded, pebbles, and
rolled and slumped dolomitic beds, and concretionary masscs
of dolomite (Fig. 16 ).

10 foet Lenses of quartzitc pebble conglomerate, consisting of
well-rounded quartzite pebbles in a dolomitic sandstone
matrix.

150 feet Tillite, consisting of a stiff grey to green clay containing
completely unsorted fragments from sandsize up to boulders

several foet across (Fig. 17 ).
- = = = = = =~ Angular Unconformity = = = = = = =
Helicopter Siltstone.

The tillite rangos in thickness from 150 feet to about 450 feet.
The contact with the underlying siltstone was seen only in the type
scetion,; whare it is sharp and conformable with the bedding of the siltstone
over a distance of about ten feet. However, on a larger scale, the
siltstone beds arc scen to be at an anglc of about 30 to the tillite, and
are progressively truncated by the tillite. Farther cast, the siltstone
is missing ond the tillite rosts on the Beoll Sandstone. In this locality

" there is o lens of thin-bedded dolomitc and cross-bedded medium-grained

dolomitic sandstone ovor a mile long at the base of the tillite. The

. sandstone grades intc pebbleo and cobble conglomerate, which consists of

well-roundod frasments of groy limestone, chalcedony, quartz, agate,and
a veriety of matcrial derived from the Lemboo Complex, set in a matrix
of dolomitic gquartz sandstone.

The tillitc consists of about 90% stiff grey siltstonc ond clay
in which are scattercd complctely unsorted fragments from sand size to
boulders cighteen foet in diameter. The clay matrix is calcardous in
some pluces and in this case the pebbles and boulders have a calcarcous
coating up to 1/16 inch thick. The deposit is inveriably massive, ond the
only sign of possible bodding is rare concentrations of boulders in zones
parallel to the bedlding of the overlying sediments. Most of the larger
components are well-rounded and many are roughly ovoid in shape: tho
flattoned ovoid shape scen in Figures 16 & 17 is choractoristic of the
larger Loulders. Polished and striated boulders are not common except
in restricted localities, and though references to the faceted pebbled are
common in litoraturc on Australion tillites; no genuine facetod pebbles
worc seen. Fragments which have bhad a broken face striated by later
abrasion could bemstaken for faceted pebbles, but cven these are Trarc.

Quartzite, yellow dlomite, ond grey limestone are the most common
rock types found in the tillite, but almost every rock-type from the

a1
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‘Lamboo Complex, the Halls Creck Group, and the Osmond Range succession is
ropresented.  Angular fragments of chert, chalcedony, and agate are
" sc¢ldom seen in good exposures of the Tillite, but they constitute a large
proportion of the surface rubble. Judging by the great number of chips
ond half-formed spear heads composed of this matcerial, Aborigines used the
" tillite as a source of chert for spear heoads for many yoars.
) Boulders are rare towards the top of the tillite and are succecded
by lenses, up to 30 feet long and 6 fect thick, of dolomite, dolomitic
sandstone, and pebble conglomeratc. Most of these lenses hac slumped
before consolidation and in tho extromo case they consist of rolled masses
of dolomite ond dolomitic sandstone as shown in Figure 18.  Sendstone
overlying the tillite varies laterally in lithology and thickness. In
tho type scetion the sandstone is cream to greonish-grey and consists of
well-rounded end well-sorted quartz send and a small amount of argillaccous
matrix. It occurs as regulor six-foot thick beds separéted by thin
partings of grecnish-grey siltstones To the east the sandstonc is clecaner
and isllaminatod and thin~bedded, while to the west it is ferruginous and
has a morc argillaccous matrix. Tho sandstonc varies greatly in thickness
and in places it is absont. This irregularity could be an original
sedimentary fcature, but is more probably the result of warping and crosion
before deposition 5f the Moonlisht Valley Tillite.

The large proportion of rocks from the Lemboo Complex and the
Osmond Range Group found in the tillito shows that the provenance was to the
west and south,

Five miles west of Dixon Range, boulder conglomerate which crops
out below the Moonlight Valley Tillite is probably a correlative of the
Fargoo Tillite. The following scquoncce was measureds

Noonlizbt Valley Tillito_

- e o o — - -

Thickness
in fcot Lithology
100 fect Purple argillaccous quartz sandstone beds up to
2 feet thick containing thin shale and siltstone
interbeds.
20 foet Dark brown lominated and cross-bedded fine-graincd
dolomitic sondstonc.
30-40fcct Boulder conglomeratc consisting of well-rounded

boulders of quertz, quartzitc, dolomite and chort,
rarcly polished ond striated, in o matrix of
dclomitic sandstonc. Lenscs of dolomitic

conglomcrate.

42
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Mpurc 18:

Figurc 19:

Part of a large mass of rolled and slumped
dolomite in uppor pert of Fargoo Tillite
4 milos south of Texns Downe Homostezd (G6067)

Well-rounded ond striated boulder of guartzite
which has weathered from the Moonlight Valley
Tillite 3 miles north-wost of J41 locality. (G6054)

Flattonod cllipsoidal shape is charactoristic of
the larger bouldors in the Tillite.
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Figure 203

Sunlight reflocting off a highly polishoed
cobtble from the Moonlight Valley Tillite
in the J41 locality (G6206)
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Figure 21t

Fipure 22t

Grooved ond striated bedrock of micaceous
quartz sandstonc onc mile northwest of

J41 Trig. Moonlisght Valley Tillite con be
seon rosting on the pavement in top right
hand corner of the photograph (G6217)

Closeup of Figure 21 (G6205)
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Fipure 23:

]
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Polished and striated quartzite bedrock holf

a mile south-west of J41 Trig. The ice moved
from the bottom left hand corner of the photo-
graph towards the top right hand corner.

Some of tho abrupt stops in the glaciated
surfacc have boen coused by blocks breaking out
reoently but moany are undoubtedly the result of
glacial plucking. (G6218)
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Thickness
in feet Lithology
10 feet Medium~-grained, well-sorted quartz sandstone,

almost friatle.

Olympio Creck Formation

Moonlight Valley Tillite : (New Name)
Moonlight Vaelley Tillite is the name given to the upper tillite

of the Ord River Groups in the type locality it rcsts unconformably on

Farzoo Tillite, but farther afield it rests on rocks as old as Halls

Creck Group. It is conformably overlain by the Jarrad Sandstone. The

type locality is Moonlight Vallcy south of Texas Downs Homestead, wherc the
formation is well oxposed.

The Moonlight Valley Tillite is best developed on the northern
and castern flanks of the Osmond Renge and in the Frank Liver. Small
romants arc preserved along the Albort Edward Range at least as far south
as Palm Springs, and northwards clong the Halls Creck Fault to Argyle
Downs Homestead. It is poorly cxposcd but it is a useful marker bed
because it can be traced by the distinctive boulders weathering from it.

The Moonlight Valley Tillite is almost indistinguishablc from
the Fargoo Tillite, but it can be rccognizcel in the field by its
stratigraphical position and by a thin dolomite band which almost in-
variably caps it. In contrast to the Fargoo Tillite, few older
Procambrion rocks are found in the Moonlight Valley Tillite; most of the
components larger than pebble size are quartzite and, less commonlyy,
dolomitcs They are all well rounded and commonly striated and polished
(Figs. 19,20), but in general they arc not as big as those in the lower
tillitoes the largost scen was oight feet in diameter.

The formation is thinnor than the Fargoo Tillite, but it is
much more cxtensive. It was deposited on a surface which had a relicef of
at loast 100 foet, and the tillite reaches its maximum thickness of about
450 fect where it was deposited in hollowvs, It thins or cuts out over
riscs in the bascment, but the capping dolomite goenerally continues unbroken.
Southwards along the Albert Edward Renge these basement ridges wore
apparcntly more oxtensive, and the Tillité occurs as thin discontinuous
lenscs.

Large patches of dclomite cong;lomerate up to one milc across ond
20 fect thick arc common at the basc of the Moonlight Valley Tillite in
the I'rank River. Similar conglomcrate was also scen ncar the mouth of
Wado Crcck and in the J41 locality. Pho conglomerate consists of well-

rounded pcbblos and cobbles of dolomite and subzongular pebbles of quartz
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_are generally angular or sub-ansular. An unusucl rock, in which the

I set in o calcarcous sandstone matrix. The quartz grains of the matrix

cobbles of dolomite are nearly sphericel and roughly the same size was
- noted in the J41 and Wade Creck localitics.
I e The capping dolomite, thoush only 6 feet to 12 feet thick, is a
- 7 distinctive and very persistent indicator of the Tillite. It is pink oxr
| 'ra.rcly yeollow, and is invariably laminated or thin-bedded. The laminae
-, in places arc less than 1/10th of an inch thick and are very rogular, and
l . they are possibly varves.,
' Glaciated pavement is exposed in the J41 locality. Areas of up
‘ to 250 square fecet are cxposed over o distance of about one milc, where they
l have boen recently exhumed from under the tillite. The pavement is
| quartzite and indurated micaceous sondstone which has been polished,
l ' grooved, striated, and plucked (Figs. 21,22,23), Some poorly preserved
- rounded forms up to six feot long and 2 foot high could be small roches
moutonnéos. Those features show that the ice came from the north-cast,
' and as no older Precambrion rocks are known closer than the Ketherine-Darwin
I ‘ rogion, this probably explains the lack of metamorphic and ignecous rocks in
{ " the Moonlight Valley Tillite.

- The Fargoo and Moonlight Velley Tillites were formed as a reosult

-Discussions

1 of widespread glaciation in late Upper Protcrozoic time. The character-
\ istic foatures of the tillites such as the completcly unsorted naturc of the
l . deposits, the range in the sizc of the components from clay to boulders 15
fecet across, the variety of rock types present, the polished and striated
 Dboulders, and the polished, grooved ond striated quartzite bedrock, in our
. | opinion can only be explained by glacial processes.
The large degrce of rounding exhibited by most of the components
l ﬂ. of the Tillitcs and the apparent lack of faceted pebbles calls for comment.
i Von Engeln (1930) held that the ond product of glacial abrasion of cobbles
"' wes a faccted flatiron shape, and Guppy ot al. (1958) state that facetod
boulders arc common in the Walsh Tillite, which crops out in the West
l - Kimberloy regicn. However, recent work by Holmes (1960), who cxomined
- over 3000 pcbbles and cobbles token from Pleistocene till in New York
I  Stato, has shown that facoting is rarc, ond that the end product of glacial
I i ! abrasion of pebbles and cobbles is an oveid shapc. Our obscrvations
' support his findings and it scoms that many of the componants of the Fargoo
l . . and Moonlight Valley Tillites were transported for considerable distancos,
| and rounded in the proccess.
l ' No trace of bodding other thon the concentrations of boulders
mentioncd proviously, nor other feotures indicating subaqueous deposition,

'

. werc seon in oithor of the tillites,; and they were probably laid down
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under extonsive ice caps as truc till, Howover, the Fargoo Tillite
grades upwards into massive, structurcless clay which contains lconses

of conglomeratc and dolcmitce. This suggests that, despife their lack
of bedding and sorting, the tillites could have boen deposited under
quiet marinc cnvironment into which the constituents

werc dumped by floating ice.

Ronford Formation (Now Name)

!-!
1

l- -
+

’

The scdiments conformably overlying the Moonlisht Valloy Tillite
have beon called the Ranford Formation. The type locality is the
Moonlight Vallcy, but the name is derived from Mount Ranford, which is in
the catchment area of the Frank River. The type scetion was measurod
botweon Killarncy Yard and Teoxas Downs Homestead, wherc it was found

possible to map two members, the Jarrad Sondstone and the Johnny Cake

Shale Mcembers. The formation is best developed along the Moonlight

P

H

Killorney Yard:

N

¢

Thickness
l 1050 fcot
l 600 feet
I

- 210 foet

Valley, in the Frank Liver, and ncer Lissadell and Argyle Downs Homesteads.
It was meppcd along the Albert Edward Range as the Duerdin Shale by

Smith (1963), and its irregular thickness in this area is caused by an
unconformity at the basc of the overlying fAlbert Edward Group.

The following scetion was measurcd by fAbncy level near

Antrim Platcau Volconics

- - = Unconformity — =« = = = = = ~

Lominated and thin-bedded micaceous quartz
siltstonc, containing thin interbeds of resistant
very fine-grained quartz sandstone which commonly
have load castes at their base. Colour, dull
kheki-grecn yellow and brown. Rare 2 foot—thick
beds of white shalc.

Johnny Cake Shale Member: Green and reddish-purple

banded shalc, thin-bedded or laminated. In places
gypsiferous and rarcely dolomitic. Rare thin beds
of fine-graincd micaccous quartz sandstone and
siltstone, all having load casts at their bose.

Jarrad Sandstone Mamber: Red-brown ferruginous

quartz sandstone, medium-grained, consisting of
well-rounded quartz grains in a ferruginous silty

matrix. Medium~hedded.

- = ~ conformable contacCt = = = = = = = = =

Moonlight Valley Tillite

(v
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) Tho type locality for the Jarrad Sandstone Member is prominent

cucsta between Fargoo Crecek and the Moonlight Bore: the name is derived

- _from Mount Jarrad near Texas Downs Homcstead.,  The Member was mapped only

[

© _in the Moonlight Valley and at Mount Brooking, towards north of the map

PR B - -

arca.

e The only known arca of outcrop of the Johnny Cake Shale Member
is the Moonlight Valley, though it could be present in other localities,

such ag the Irank Rivar, but not Le recogniszed because of poor exposurcs.

‘-

South of the Frank River, only incomplete remnants of the Jerrad

Formation cre preserved beneath the Forster Sandstone. The sediments in

1

this arca are coarser-grained and consist of fine-grained micaccecous quartz

sandstone beds up to 2 feet thick, clmost invariably with load-—casts at their

base, interbodded with micaccous quartz siltstone and shale.

- .
1
R 'S

At Mount Brooking, 70 milcs south-~east of Wyncham, fossil

jellyfisk have becn found in the Renford Formation (Dunnet, in PLCPe ) e

o4

The fossils arc well prescrved and vory chundant in the finc-grained rocks

capping Mount Brooking and the surrounding hills., Some of the forms cre

similar tc the Eliacara founa of South justralia (Sprigcz, 1949), but some

now forms are also present (A.i. Bpik, DPOrs. comm. ).

The sequence in this arca diffcrs slightly from the type scction
“of the Ord Group and is given belows

‘i -l S BN N B = BB .
. )

L}

Thickness
- in fcot Lithology Formation
ﬂ 150 Lominatod ond thin-bedded siltstone ; Ranford
) L and fine-groinced micaccous quarta Formation
N sondstonc. 1Jellyfish' in upper
’ part, 'Zebro~Stone' in lower part.
1030 Red=brown forrusincus fine-grained
quartz grcywacke.
; 200 White to mauve claystone, siltstone, Johnny
i shale, somc micaccous siltstone, and Ccke Shale
- ' fine-grained kaolinitic sandstone. Mcmber
—,j 350 Massive, red-brown ferruginous Jarrad
I: ‘ quartz greywocke which has a large Sandstono
N .ﬂ amount of silt metrix containing Mcember
I . 1 plentiful mud pellets.
"2 2-10 Loninated pink dolomite g Moonlight
L Valle
I "L 150 Tillite ) y
| Tillito

(0
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In this arca the famous !'Zobro-Stone! or 'NMibbon-Stone! of

I “-Argylc Downs is found about 100 feet below the 'jellyfisht. It consists

{
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'

[

of a ‘shite siltstonc or cloystonc with abundant red or purple lominae,

"rods or cllipsoidal struciures within i+, Lpart from their colour they

are indistinguishoble from the onclosing vhite siltstone and the coloration
. is probably duc to some type of loaching (Hobson, 1930).  The ‘Zobra-Stonc!
® hes boen deseribed by Larcombe (1926), Blatchford (1927), and Hobson (1930).

V. M., Bofinger hos mode preliminary rubidiun-strontium oge

“dotermination of the Johnny Cake Shole Member from a scmple taken from near
the Moonlight Borc. He gives the age tentatively as 680 million years
or late Upper Protcrozoic, which cgrees with the field relationships.
Correlativess Horms (1959) who first found the tillite in the Ord River
Region, corrclated it with the Walsh Tillite,. He also corrclated the
overlying Ranford Formation in the Moonlight Valley with the Mount House
Beds of Guppy et al. (1958). We Go not know whether the Walsh Tillite is
a corrclative of the Fargoo or Moonlight Velley Tillites, and as descriptions

of the Mount House Beds by Harms and Guppy et al, are sketchy, we have

given the Ord River scdiments separate formation names, but we cxpecet

o that deteiled mapping which is projected for 1964 in the Mount House arca

: will allow corrclation of the formations.

Albert Edward Group

.

The Albert Edward Group was named by Smith (1963), to include =ll
tho rocks of the Albert Edward Range which unconformably overlic Lower
.Protcrou01c Halls Creck Group. Ve have defincd the Group to include those

;Upper Protcrozoic scdiments in the Albcrt Idward Range which unconformably

- ovarlic the Ord Group, and are unconformcbly overlain by the Antrim

'Platecau Voleonics. The Group crops out along the castorn side of tho
Llbert Edwerd llange, and extends northwerds as far as Bungle Bungle

Outcamp. The only other oxposurc known is a thin remnont of the basal

- sandstone between Turkey Creck and the Dow River, but it scoms likely that

the Vietoria River Group of Traves (1955) contains some sediments of tho

.‘ “lbort Edward Group.

The Group comprises six formations namcd by Smith (op.cit):

. Mount Forster Sandstonc, Elvire Formation, Boonzll Dolomite, Timporley

éhnlo, Nyuless Sandstonc, ond Flat Rock Formaticn.

" Forster Sandstone

t

Porster Sondstonc was named aftcor Mount Forstef, twelve miles

i south—wcst of the Hardman Range, and the type locality is tho gorge of

-Brlm Crcek. The formation crops out along the Albert Rlward Range and

oxtends as far north as Bunsle Bungle Outcomps & small cxposure of

sandstonc overlying the Ord Group south of the Camel Yard crossing of -the

- Bow River is also referrcd to the Forster Sandstone.

The Senistone overlies, probably unconformenly, the Ord River Group

(0L~
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-and_is-confarmably-overlain-by the Elvirc Formation.

. The Forster. Sandstone is predeminantls—fine-grained.io..conrsc—

5

- - )
H
i
il

-

...of ‘well~roundcd well-soxtod guartz -griins ond a small amount -of finc

siliccous matrix. Throughout. tho--sandstone. tharo-ure lonsces of  fino-

T

,.
a4

Sredned _quartz.conclomemnte,-cnd. south of the Panton River thero is a

basal marker bHed which consists of black and brown rounded. frosments of

l
'

“quzrtz botweon. cocrsce sand and pebble size, in quartz sandstone motri-

' - .

Neor the top of the formation there arc.thin . beds- of-silistone.ond shale.

 The formetion wes.measured ot Drin Crock, wherc it is 320 feet

thick.

Elvire Formation

The type-scetion.of the Flvire Formation is at Brim Crock, a
~ributery -of-the Elvire River. Thd Fermeticn. Lies. conformehly hotween..
the Forstor Sandstone.andthe Boanzll Teolomite, ond it crops out along I
_*t_z}a.a.islber‘t’ftam;o as far nerth os tho Dixon Rancge.

PR

1

H
i

t

Tt consists of -chocalate -shale and crcen. siltstone bedss vwhich.ore. -

gencrally-less thon two inches thick. There are rarc heds of mpdium-srained. .

o

~quartz .sandstone. throughout the wnit.  The bowndary -with the-overlying.

.

Boonall Dolomite-is-gradational. and-the-FElvire. Formation fencrally has

" Tinterbedded, dolomite ncar the top.
The formation.is 200 feoot thick at. Drim Crock. '

1

' .
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_Boonall Dolomitc
Doonall Dolomitc .takes ite name from Doanall. Yord, 26.milest northe- -

t

'

cast of Flerz Vallcy Homestoads the type scetion is ot Brim Crock. The

Do;l__gmiteﬂ-lies-"c'onf,armably Between the Tlvire FPormoticon and the Timperley

e .V.Sh:',lo and crops out-along the Albert Edward longe . betwoen Decudesort- ..o
The Dolamite_is-finc-sroined and lisht groy or yellowy 1t is

1

coarsely flagry ond rarcly containg olgel .structures. In ploces, such as

north of Donudcsert Dore, it contoins dolomitic breceisy-and. north of the.

. ...Panton.River it -consists. mainly of dolomitic sandstonc.

1

The Doonall Dolomite is 100 feoct thick in the typc scetion.

1

: .
+ :
s o

Timperley Shalo . .
Tho Timperley-Shalc constitutos. over half the .thickness of the

_ddsert-BEward Group, and it tokes its nome from Mount Timporley, ton milos

south of Flora Volley Homestcod. The type scction is immediatcly south-

S TR EF TR
- 1
t

cast of Mowunt Timpcrley. The Fformotion crops out poorly, hut it cuon be

troced. o8 scatbtored. cxposurcs. alony the. ilbert Edward Range as far north as

[
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»

- ---Dixon Rangc.
- It consists of massive grey and grceen shale which weathers browm,
““end minor siltstone, finc-grained sandstonc, and dolomite. The sandstone

-

and dolomitc ocecur ncar the top ond bottom of the unit, and are rarc in the

G n
3

hmiddle, The Timperley Shale is 4150 feet thick.

Nyuless Sandstone
Nyulcss Sandstone takes its neme from the type locality, Nyuless

Crock, ton miles cast-north-cast of Flora Valley Homestoad. It forms a

H

rosistant strike rodce east of Flora Velley -Homestend botween the Ten Milo
Yord and thc Blue Yard.

It is about 125 foet thick anl consists of coarscly flogsy thin-
bedded white to gsrey medium-grained quartz sandstone, and flaggy friatle

green feldspathic sandstone.

I'lat Lock Formation

The Flat Rock Formation is namod aftcr Flat Rock Yard, 12 milcs

south-south-cast Flora Vellcy Homestead. The unit crops out extensively

v

south~cost of Flora Valley.

-
’ t
- 4

The Formation consists of forruginous dolomitic sandstonc ond

forruginous sondstonc, interbedded with readily weathering shalc and

forruginous shale. The sendstoncs arc resistant and the formotion is

characterized by a surface rubble of loosc flat sandstone plates.

The Formation is unconformel:ly overlain by the dntrim Platccu

L

Basalt, and nowhere is a completc scction found. The greatest thickness

measured is 1000 fect.

i

Gardincer Baeds
Gardincr Deds were named by Sescy & Wells (1960).  The type

locality is the Gardiner Range south of the map areas, where the beds arc

5000 fect thick and consist of basal bHoulder and pebble conglomerato

Xx- - - -

overlain by quartz sandstone and shole. Cross-bedding and ripple marks

arc common, and luminated pink and creom dolomite is present in a few

i
i

localities.
In the mep area the Gerdiner Deds crop out around Gordon Downs

Homestead, and in the Headwaters of Sturt Crock. They unconformably overlic

1

L

Ticknlara Motamorphics, and consist of finc to coarse-crained, thin-bedded
and cross-Lodded quartz sandstone, and minor ferruginous sondstone end pebble
conglomorato. The Bods arc probably laoteral cquivalents of the younger
Protcrozoic rocks of the Albert Edward Rengse, but cxposed scetions oxre

gonerally too small and the mapping of the bods has not been done in

sufficicnt detail to alleow corrclation.

{

oY



<

TABLE 3

£
SUMMARY OF PALAEOZCIC STRATIGRAPHY, ORD RIVER REGION L
/
AGE . NAME o OF UNIT LITHOLOGY FOSSILS
Matheson and Teichert Traves(1955) This Report
(1945)
?DEVONIAN ELDER ELDER BUCHANAN White and pink cavernous
SANDSTONE SANDSTONE sandstone, basal quartz
SERIES —-Unconformity———=—-i conglomerate in places
T ELDER _ Ferruginous micaceous sand- ! Fossil "jellyfish"
Hudson FORMATION stone and subordinate red Biconuletes hardmani
Shale o — siltstones Rare flaggy
limestones,
Corby Lime- Interbedded grey shale, Girvanella sp., B. hardmani,
stone PANTON siltstone, and subordinate Redlichia sp., Xystridura
LOWER Negri Negri River Negrﬂ limestone sp. Wimanella sp.,
N . Shale FORMATION Billingsella cf. humboldti
egri Shady Camp
Lmst.
MIDDLE Panton
. Shale
Series .
Linnekar Linnekar Limestone and marl. Redlichia forresti, B.
CAMBRIAN Limestone |Group| Limestone hardmani, Girvanella sp.
Group
Nelson Nelson Shale and siltstone, partly
Shale Shale gypsiferous and calcareous
‘ rare thin limestone beds
Headleys Headleys fine-grained grey limestone
Limestone Limestone
Possible unconformitly
PROBABLE Basaltic ANTRIM PLATEAU ANTRIM PLATEAU tholeiitic basalt, minor
LOWER Rocks VOLCANICS BASALT basalt agglomerate, andesite,
| CAMBRTAN and some dolerite.
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PALAROZOIC
CAMBRIAN

Intrim Platcau Volcanics

Hardman (1885) first named the large arca of basaltic volcanics
west of the Ord River the Great fntrim Plateau, after the Antrim Platcau of

Ircland, and therofore by inforonce named the basalt.  David (1932) first

- used the name jintrim Platcau Baselts, but this was changed by Traves (1955)

-t

+

v : ' 3
. 5
11
'
'
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to Jntrim Plateau Volcanics, beecausce the unit includes tuff and agslomerate.

Tho Volcanics crop out over much of the eastern half of the
aroa and unconformebly overlic Upper Protorozoic Albert Edward Group and
arc overlain, possibly unconformablj;_by Cambrian Headleys Limestonc.

Tho formation consists of bnsalﬁ lave flows and rareo,. thin, beds f'
of basalt agglomerate. The following scction of the Volcanics was measurcd
near Bunsle Bungle Outcamps '

Headleys Limestono .

Thicknoss
in feet
200 finc-groined grccnish basalt
200 anysdaleoidel basalt
400 purple vesiculor basalt brececia
280 purplish, green non-vesicular basalt
265 amygdeloidel hasalt
------ soil DYOFIile = o = = e e m e - - - - -
150 olivine bhasalt
320 purplishpgroy basalt
170 greon basalt
110 very vesicular basalt
210 groy basalt
110 medium=-rrained purplish-greon pyroxane basalt
250 purplc scoriaccous basalt
30 purple basclt with chilled margins
- - - - - =75011 Profilc = = = = = = - - - - -
75 purple vesicular basalt
310 purplish-green basalt .
200 purplish-grey vesicular basclt containing many
green zeolites
Total 3280 Dottom not seen

The Antrim Plateau Volconics consists mainly of parallel basalt

lave flows, mostly less than 100 feet thicky mony of which con be traced in

escarpments for scveral milcs. Vesicular basalt makes up about 30 percent

of the unit, and the vesicles arc mostly lined or filled with asate,
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chalcedony, calecitey; or grecn fibrous zecolite. Geodes up to two fect
in diamotor containing linings of amethyst quartz one to three inches across
were found in the basalt neoer Bungle Bungle Outcomp, but they are roro.
Edwards & Clarke (1940) described 21 specimens of basalt of the
Mntrim Plateau Volecanics from widely scattored locolities in the Ord Liiver
Rogion, Thoy conclude that the basalts form o homogeneous petrographio
province, and that they are intermcdiate between undersaturated olivine
basclt magmas and typical oversaturated tholeiitic mogmas., Howover, they
state that the affinities of the basalts arce with the tholeiitic magme type.
Thin scctions of six specimens of Antrim Plateau Volcanics collectod
during the presont survey were oxamined by D; Gellatly. Threc of these
ore classed as tholeiitic hasalt,; onc of vhich contains rare sorpeontine
pscudomorphs of olivine. The clinopyroxcne appcears to be mostly pigconitic,
but no optic axial ancles were measured to confirm this. The othor three
are classed as quartz andesitc on the composition of the plagioclase, which
is in the andesine rangc. However the rocks are similar in other respects
to the tholeiitic basalts, and the feldspor may have been deutcrically
altcered. In one thin scction, the feldsper varics in composition, and tho
unaltered grains are apparently more calcic than the alterced oncs.

Agglomeratce is o minor constitucnt of the succession in the map

arca. Only one band of agglomerate was scen in the baszalt, in o creck

~ 11 milcs north-north-west of Turner Homestcad. It is about 30 fcet thick

and consists of sub-rounded frocments of veosicular (almost scoriaccous)
basalt up to cight inches across in o highly indurated basaltic matrix.
Tho andoesitc breceia noar the top of the meosured section at Dunsle Bungle
Outocemp is probably a volcanic breccin, though it could possibly be o
woathering featurec.

Quartz groins of probable acolion origin make up the bulk of a
sandstonce found at the base of thce Volcanics about 300 yards north of the
Horsc Creck Well in the Moonlight Valley.,  The rock is friable, and
consists of rounded sphcrical or ovoid grains of quartz ond chert which
gencerally have o thin ferrusinous coating. The grains are remerkably
well sorted, and are all about 0.08 mn in diamcter: most appeor to be
frosted and thoy have probably been rounded by wind action. However, tho
rock is regularly bedded, and contoins thin beds of finer material, ond it
was probably deposited in a lacustrine cnvironment.

The thickness ,of the Voleanics was measurcd in three placess:

north-north-west of Turncr Homeostecad it is 3200 feet, ncar Dungle Dunsle

_Outcamp it is ot least 3280 foot, and ncor Mount Pitt it is approximatcely

2800 fect. Soil profiles in the mcasurcd scction near Bungle Bungle
Outcamp indicate that there may have been three Cistinet periods of basalt
outpouring, and that the formation was probably extruded over o consicderable

periol of time. On the westorn side of the Hardmon Basin, the basclt
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immediately beneath Headleys Limestone is in places highly ferruginous to

a depth of 20 feet. Thus, thouch the contact between the two units appears
to be conformable (Horms 19593 Traves 1955), this ferruginous layer may be
the rosult of a long period of weathering before Headleys Limestone was
deposited.

The besalt was extruded either at the end of the Proterozoic Era,
or enrly in Caombrian times, because the baszlt lies unconformably botween
tho Albert Blward Group, which is considerably younger than 600 million
yoars (the age of shale in the underlying Ord Group), and the basal Negri
Group, which is lower Middle Cembrion.

In three separate areas Cambrion scdiments have been downfolded
into the /ntrim Plateau Volcanics: these structural basins werce called
by Matheson & Teichert (1948) the Hardman, Rosewocd, and irgyle Dasins,

The sedimeonts are mostly shale and marl which are cesily croded, and they
charactoristically form open rolling country which generally has a vancer of
fertile black soil. The resistant limestonc and sandstonc beds form
promincnt mesas and cucstas.

The sediments wore first nomed by Mohony (1922), who divided
them into two Scrics, the Negri Scrics and the Mount Elder Series, names
which wore later used by Mathcson & Teichort.  Traves (1955) subdivided
the Negri Serics into cight formations, and chonged the name to Negri
Group to conform to the Australion Codo of Stratigraphic Nomenclature.

He included in the Negri Group the lowcrmost part of the Elder Scrics
of Matlheson & Teichort, and named the rest of the Elder Serics the
Elder Sandstonc (Table 3).

¥e have included the lower part of the Elder Sandstone in tho
Negri Group becausc we found that tho uppor part, now called the Duchanan
Sendstone, rests unconformably on the lower part, and is probably of

Deovonian ac.

Nepri Group

The Nopri Group takes its name from the Negri River, o tributary
of the Ord River. The type locality is the Mount Panton - White Mountain
arca in the north-eastcrn part of the Hardmon Dasin. The Group occurs
in tho Hardman, Roscwood, and irgyle Dasins, but in the latter two, only
tho resistant limestone units crop cut, ond the shole units are knowm
only from rere, smcll, exposurcs in crcck beds. Of Traves! cight form-
ations which arc the Corby and Shady Comp Limestoncs arc thin ond
discontinucus ond cannot be recogniscd away from the type crcay and tho
Nerri Liver and Panton Shales arc alikey and in the abscnce of tho two
limcstonc heds cannot be distinzuished. liocnce we have combincd the four
formations into onc unit, which wec have crlled the Panton Formaticn.

Traves placed the transitional Leds at the base of the Elder
Scrics in the Nerri Group, and called thom the Hudson Shalc. He renamed
tho overlyins unit the Elder Sondstono (Toble 3 ). 15?)
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There is on unconformity within his Elder Sandstone, therefore we have
called the upper part of the unit, which is probably Devonian, Duchanon
Sendstone.  We hove combined the lowor part with the Judson Shale of
Troves, and have called the new unit tlhe Elder Formation, thus following,

to a lorge extont, the originzl definition of Matheson & Teichert.

Headleys Limestone

Hoadleys Limcstone was named by Traves (1955) after Headleys
Knob, 11 milecs south-cast of Ord River Homcstoad. The Formation consists
of fine-craincd ¢roy limestone ond is defined as the limestone which overlics
tho intrim Platcau Volcanics, and is overlain conformably by the Nolson
Shale.

The limestone is rosistant to weathering, ond where it is gontly
Cipping, it forms cucstas which in placcs on the south side of the Hardmen
Basin hove an almost impenctrable korst topography. On the westorn and
northern sides of the Hardman and Roscwood Dasins the Limcstone is ncorly
vertical, and forms parallel-sided 'walls!' up to 50 feet high.

The four scctions mecsured on the western side of the Horiman
Besin werce similar and consist of 30 feet of massive, fine-grained grey
limestonce containing chort nodules, overlain by 120 feet of lominated and
thin-bodded fine-grained srey limestonc. Llgal domes between two ond four
inches across are common in the upper ports of the Limestone, but arc rarc in
the lower part. Deds of two-tonc limestonc were seon in the lower parts
these aro composed of finc-grained rrey limestonc containing blebs, lenscs,
and thin beds of yellow dolomitic limestonc.

The Limestone varics littlc in thickness and lithology throughout
tho Ord River Region. It is betwean 120 foot and 180 fecet thick and
invariably is morc massive and contoins chert nolules ncar the basc.

Contacts with the undcrlying fntrim Plateau Voleconics ware
scon only on the wostern and northern morgins of the Hardman Besin, In
most places the basalt has boen ferrusinized and silicificd for 20 fect
below the contact with the Limestone, and this is tokon as cvidonec of a
period of weathering and possibly crosion uefore the deposition of the
Headleys Limostone. NWo fossils have been found in Hoadlcys Limestonc,
but its stratisrophical position sugyiests o Lower Cambrian or corly Middle

Combrion agc.

Nolson Shale

The Nelson Shale, ncmed by Traves after Nelson Creck, 26 miles
west-north-west of Ord River Homostead, is the shalc unit which lies
conformebly Letween Headlcys Limestone ond Limnckor Limestone.  The
formation weathors readily, and forms rolling blacksoil plains. It occurs

throushout the Hardman Basin, but exposures arc confined to rarc isolated
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outcrops in croek beds; and no scctioms arc completely exposed. Yo have
assumecd that the shole also occurs in the Rosewood znd Argyle Basins, but
we found no outcrops. Matheson & Teichert measured 525 feet of calcareous
shale south of the junction of the Ord and Negri Rivers, but cxposures in

this area are not sood.  Probably the most complete section is given by

PR
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the Okes-Durack Borec, drilled near White Mountain about 1923 (Hobson 1935),

the log of which is quoted belows:

s

Loz of Okcs-Durack Dore
Thickness Litholony Formation

T Reddish brown mudstone

27 Blue flaggy limestone, with ‘nodular
fossils (Girvanelln) Linnekor

24 Dluc calcarcous shale with thin scams
of gypsum ond thin bands of hard crys-
talline limestonc end some pyrites.
Fossils Lotwcon 45 and 55 feet,

Limestonc

8 Dlue to grey limcstonc with nodular
fosgils.

49 Grey, “rown, and blue shale, with
aypsum end hard strecks.

140 Brown mudstonc with patches of blue
crystels of rypsum (looks like

T flagny sondstone in ploces).

5 12  Grey shale with patches of blue.

204 Drown to reddish sandy mudstone
with bands of grit, veins of Nelson
crystalline gypsum and small
crystals of pyritcs.

24 Blue-grcy shale.

' 139 Trown sandy mudstone, calcarcous in Shale
places.

2 Grey limestone, woter rose to with-
in 9 fcet of the surfacc.

21 Drown mudstonc.

6 Thin limcstone cop covering hard
banded chort

i 125 Grey limestone, crystclline, hard and
massive. CGas noticcalkle in sludge.

‘ _ Detroliferous odour. Slightly foetid

: from presence of sulphury brecciated Limestono

Hoadleys

- chert in lower few fect.

408 Light blue to grey basalt trim Ploteau
: Volconics.

No fossils have becn found in the shale, but as it conformably

underlics Limnckor Limestonc, it is rogarded as lower Middle Cambrimm.

)\



Picure 24 ¢ Probable algal growths ecxposed ncar
the Elvirc - Ord River junction in
Combrian Linnckar Dimestoncs (G6072)
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Linncker Limestone

Traves dofincd the Linnekor Limosionce as the limestone which
lics conformably betweon the Nolgon Ehule and the Panten Sholee The
Limestonc is slishtly more resistont to crosicn than the shales, ond forms
low cucstas around the southern cnd coastoprn narts of the Hardmon Dasin. On
tho westorn and northern mergins of the Dosin it dips more stooply, and is
ronoradily covered by soil or clluviuwm, but wo found sufficicnt outeron to
prove that the formation continucs nround thoe Dasin. It also crops out
cround the llosowood and lrg. le Zasins, clthoush; poorly.

Limnckar Limestonc consists of 10 to 20 feet of medium-todded grey
limestone overlain Dy 5C to 60 foct of thin-bedded grey or hrown fine-
crained limostone containing thin nerl intorbeds. Ripple marks orc common
noar thce top of the formation. Six scetions of the formation hove heon
meosured in the Hordman BDasin and thosc vory 1ittlce in litholoryy or thickness.
The maximum thickness measured was 120 feot in an cxcellent exposure uwest of
the Dixon llongo, but in other localitics the formntion is Letwoon 50 and 70
foot thick (Traves). Exposures of the Limcetonc in the Nosowocd and Argyle
Basins ore pocr, but the formation nppuufs te be almost identical with tha
of tho Hordmon Basin.

he formation is richly fossilifcrcus in ploces (Pl. 1), poarticulorly

neor its tope. sbundent Ledlichia ond Dicorulitcs are found whore tho road

joining Ord River and Turrer Homestoods crosses Linnckar Crock, The
formation is also richly Ffossilifoerous in the Nicholson Riiver, ncor the mouth
of the Negri ldver, and in the HElvire Lidver threc miles upstreom from its
junction with the Ord River, where alrel rowths arc well exposced (Fig. 24).
In the other leocalitics shown on Plate 1 only frasmentary fossils hove been

found. The fossil asscemblage compriscs wcedlichia forresti, Iiconulites

e

"
hardmeni, and Girveaclla, which Opik (in Traves 1955) placos in tho lower

Hiddle Cambrian.

Ponton Formotion

The Panton Formation of this roport is defined as tho shole and
subordinate interbed’cd limestonc which overlic the Limnckar Limestono and
underlios sandstone of the Eldor Fermntion. In the typo locality, the
Mount Punton - Vhite Mountein arco, the ton of the Formation is marked by &

4

ess3ive, rogistant linmestone bed whicl ig ti:e uppormost linmcstone of the

=}

Nepri Group. In the westarn port of the Hardnon Dosin, the limestone is
absent, on? the boundary is sxrbitrorily pleced whore regularly bedded sand-
stone mokes its nppearanca.

Novhere is o complete scetion cxooscd, tut we have constructed o
composite scetion from o scquonce meagured by Motheson & Teichart (1945) at

Nl

Tount Panton ~nd o scetion cxardned in the Thite Mountain arca.

9



Figurc 25 s Fossil "jellyfish" from the Elder
Formation. (XS)

Figure 26 ¢ Fossil "jellyfish" from the Elder
Fermation. (X4).
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Thicknoss Lithology
in feet
500 approx. Red and brown shalc containing two~feet Eldcr
thick beds of ferruginous fine-grained P £ 4
quartz sandstonec ormation
10 Flagry Limcstone with D. hardmanis copper (Limestono
staincd in ploces. )
250 approx. Red and browm shalc and siltstonec.
10 Hard massive limestonc with Girvanella (Limcstone B)
end B. herdmani '
16 Grey shale Panton
12 Flagny limcstone rich in the trilobites
Redlichia and Xystridura.
6 Flagoy limestonc with abundant Xystridura
19 Grey shale with Redlichia and Xystridura
5 Flagey limcstonc
24 Groy shale Formation
1 Limestone with D. hardmani, and
Wimenclla sp.
20 Grey shale with Redlichia sp.
10 Massive limestonc with Girvanella and
B._hardmani (Limestone 4)
135 Red ond grey shale
50 No outcrop

Linncker Limestone

Traves corrclated his Corby Limcstone of the Mount Panton arca
with limostone D of the above scetion, but it appears on the air photograph
to bo continuous in outcrop with limestonc C.

South-wost of Ord River Homestcad limcstone beds in the Formation
are mesked by alluvium of the Ord River. They appear to cut out to the
south-wests they werc not secn in scctions of the Fanton Formetion
exominod south and west of Dixon Rango. South of Dixon Rangc a bed of
alzal limcstonc 1 foct thick underlying the Elder Sandstonc is probably
the lateral cquivalent of Limostone C.  Limcstones 4 and B can bo traced
around the castorn mergin of the Hordman Dosin to necar the junction of the
Negri and Ord divers. They could t¢ present on the northern morgin of tho
Dasin, but thc Panton Formation thorc is covered by alluvium.

Little is known of the Ponton Formation in thoe Roscwood and
Areyle Basins because it is covered by thick soil, and only rarc, small,
outcrops of shole and siltstone werc scon.

The fessil asscnbloge sliowc that tho Formetion is Middle Car®irian,.

T
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Elder I'ormation

Tho Elder Formation is defined as the predominantly forruginous
sandstonc and subordinate siltstonc overlying tho Panton Formation. It
is overlain unconformably by the Buchancn Sandstone. The type scetion
is Hudson Creck on the south-western side of White Mountain.

The Formation is predominantly thin-bedded to medium-bedded brown

micacecous sandstone which is commonly cross-bedded and ripplce-marked,

particulerly towards the top of the Pormation. The sandstone is mostly

ferrucinous, and commonly conteins beds Letwoen two inches and cight inches
thick, of hish iron contont, estimatced as approaching iron ore grade.
Siltstonc and shale which are gencorally grey or rod,; laminated and micaccous,
constitute about 20 percent of the Formation. The Formation is at lcast
500 feet thick.

The only fossils known in the TFormation are probable jellyfish
collected four milcs north-north-west of the Ord-Elvire junction. Two
types, arc found onc of which, (Fig. 25, 26) is almost identical with
one of the 'jollyfish' collecetod from the Upper Proturozoic Ranford Formation
ncar Mount Brooking (Dunnet, in prep.). The specimen illustroted in Figure
25 is smaller than averagce, and most of the individucls collected arc betwoeon
onc und two and a half inches across.

The Elder Formetion conformably overlics the Ianton Formation,

and is thcroforc probatly Middle Combrian also.

DEVONTAN

Buchanan Sandstone

Buchanan Sandstone. is the name given to massive whitce sandstone
which overlies the Elder Sandstone, the namc being derived from Duchanan
Creck, a tributary of Osmond Crock. The formation crops out in the north-
westorn part of the Hardman Basin betweon Dixon Range and Buchanan Creeck,
between the Ord and Negri Rivers, and along the Hardman Lange. A small
outlicr of quartz sandstone 22 miles cast-north-east of Flora Valley
Homestoad is also referred to the Duchanan Sandstone.

The Sandstone forms rugged flat-topped mountain ranges which
arc Lbounded by steep cliffs (Fig. 27) closcly-spaced joints in some places
form deep chasms, or, morc commonly, are silicified and stand out as
prominent ribs. Scrub-covered plains of rcsidual sand have been formed Dby
grosion of the Sandstone.

Totwoen Dixon Range and Buchanan Crieck the Duchanan Sandstone
rosts unconformebly on the Negri Group in Red Rock Creck it overlaps
stecply dipping and croded Headleys Limestonc on to Antrim Platcou
Volcanics, and on the western mergin of the Dasin, basal conzlomerate
rests on an irrosular surface eroded on Elder Sandstonec.

In the north-castern part of the Hardman Basin, tho unconformity

Letwoen the Elder Formation and tho Duchanan Sandstone camnot be rocognized,

\
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and we have arbitrarily put the boundary where massive cavernous-weathering
sandstone becomes predominant.

The basal conglomerate is 40 to 60 feot thick, and consists of
cross-bedded quartz sandstone which contoins scattered pebbles of quartz
and quartzite. The sandstone is generally well-sorted, and is commonly
red or pink on weathered surfaces but white when broken. It is massive

or cross-bodded and weathers cavernously. Outcrops generally have a hard

_silicified surface, bencath which the rock is frialble. Silicification

along vertical or stecply dipping joints is common and can easily be
mistaken for steeply-dipping thinly-hedied quartzite. in incomplete
soction 650 feot thick was mecasurcd ncar Dungle Dungle, but elscvwhere
the formation appears to be less than 600 feet thick.

No fossils have been found in the Duchanan Sandstonc, but it is
probably a correclative of the Ragged Rance Conglomerate and the Cockatoo

Sandstonoc, both of which are of Devonian agc.

Ragmed Ranre Conglomerate
800 feet of red-brown and yellow cross-—bedded quartz scndstone

and conglomerate with pebbles, cobbles, and boulders of quartzite crop
out in tho Ragred Range (Fig.7). Tho top is eroded. Massive conglomerate
is the dominant rock in the southern part of the Ranges it passes
latorally into sandstone in the north. The conglomerate extonds enstwards
into the valley bordéring the southern Cerr Doyd Ranges, where it crops out
poorly as rises of quartzite boulders weathered out of the cons;lomerate.

Traves (1955) considercd the Conglomeratc to be of Cambrian age
on the basis of Diconulites limestone immcdiately below it. During 1963
pelecypods and gastropods were found ncar the base and 600 feect above the
base. Theose indicate a probable Upper Dovonian ace (Vocvers, pers. comm. )
but the faunz has yet to be properly detcermined. The Conglomerate is
probebly equivelent to part of the Cockatoo Sandstone (Traves, 1955) .

An unconformity has been founi between the Conzlomerate and the
thin basal sequence of sandstonc and limostone. Bpik (pers. comm.) hes
detormined a Meotaoxidid triloﬁite and Diconulites from these basal beds

and regords their age as probably late Lowcr Cambrian.

UNDIFFERENTIATED
Tho north-castern part of the map area contains a thick scquence

of Palacozoic rocks which were dcpositod in the Donaparte Tasin. Small
outlicrs extond into the arcas of Precambrian rocks. The scliments arec
richly fossilifcrous and have been doseribed by Traves (1955) .

These rocks do not come under the scope of this Report as they
arc the subject of a separate investigation which is in progress (Veevers,
Toberts, Kaulbock, & Jones, 1964). Rocks of Combrian, Ordovicicn,

Dovonian, Carboniferous, and Permian age have been found to date. The

o
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Cliffs of Duchanon Sandstone 8 miles
south of Zun/;lc Dun~le Outcamp.

Thoto
looking north-castwards. (G6076)
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.. results of tho present detajiled investigations will-be published at a latar
. date by Veevers ot al.

l' AINOZOIC

7 TERTIARY

l * "Lawford Deds

- The Lawford Beds crop out around Mount Timperley in the centre

1

- of tho Gordon Downs Sheot area, in isolated outcrops in the Calico Creck
arca, and west of Douri Dam. The best outcrop is at Mount Timperlcey, where
therc is about thirty fcet of white, massive, chalcedonic limestone. At
the base is a poorly exposed leached, rubbly, white calcareous siltstone.

No fossils have been found. Similar chalcecdonic limestones occur on tho
Billiluna Shect area. The name uscd thero by Wells (1959) has been
extended to the Gordon Downs Sheet area sinée it is probable that, though

the limestone is probably freshwater, it formed a continuous deposit.

This Pormation consiste ot =aert and subordinate shale, marl,

- siltstone, and minor quartz sondstone, which caps White Mountain in the

* north-oastern part of the Dixon Range Shect area. The sediments have been
slightly tilted and buckled, and probably owe their elevated position to
post~Tertiary foulting along the foulted monocline which dislocates the
Palacozoic sediments. The Formation is over 350 feet thick in places, and
appears to have been laid down in o lacusirine environment on an unoven
surface on Palacozoic rocks.

The chert is fossiliforous and Chapman (1937) has described the

l White Mountoin Formation

followins: assenblages Planorbis hardmoni, Planorbis cf. essingtonensis,

Tullinus sp., and algac, foraminifera, sponges, ostracods, and inscct
romains. The Formaticn is probably of Tortiary aze, but it could be as
old as Cretaccous.

I Undifferentiated

- Remnants of a lateritized surface, of probable Tertiary age,

I' crop out in the south-ecastern part of the map area. Thin terresticl
deposits of gravel, quartz sandstone, and siltstone overlie the laterite,

I“ end around the headwaters of the Fox River and Duerdin Creck the laterite

is underlain by (?)Tertiary siltstonc and shale.

l UNDIFFERENTIATED
- Large arcas of the resion, espociclly in the east, are covoroed by
Id ) unconsolidated soils and alluvium. Most of these deposits arc of
o Quatornary aze, but alluvial and residual black soils may be as old as
“ Tertiary.
) Widespread residual black soils have developed on Cambrion rocks

along the Ord Valley and smaller deposits occur on basic rocks within the

s
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Lemboo Complex and on the Hart Dolerite.

Tho large sandstone ronces of tho area are commonly flanked
by sand and gravel doposits, and thin send deposits occur on the tops
of sandstone platcaux, Sond covers nuch of the Cambridge Gulf Lowlands
in the north.

Residual soils have developed on a variety of rock-types. The
most striking examplo is the widespread arkosic soils developed on the
rocks of granitic composition in- the Lamboc Complex.

Most of thc stroams in the arec are flanked by deposits of
alluvium; these are quite extensive around some of the major strcams.

Tho soils of tho oxtensive black-soil plains surrounding the lower reaches
of the Ord and Dunham Rivers neor Kununurra have been shown to be of
undoubted detrital origin (Carroll, 1947)- Younger, less extonsive
deposits, of slightly morc sandy alluvium, overlic them.

Iveporites and coastal silt arc Leing deposited on the widespread

tidal flats bordering the estuarics of the Pentecost and Ord Rivors,

L/MBOO COMPLEX

INTRODUCTION

The name Lomboo Complex was used by Motheson & Cuppy (1949)
and defined y Guppy et al. (1958), to include granitc, granitic gnoiss,
and undigestcd romants of metascdiments. The name derives from Lamboo
Homestoad, 30 miles south-west of Holls Crcck, and though the rocks in
the type arca are lateritized,; and crop out poorly, the name is so well
established in literature that wo have retained it. Traves (1955) uscd
the name to include all the granitic rocks cropping out in the East
Kimborley Region, but excluded the motascdiments. We prefer the original
dofinitiony; ond have included in the Lamboo Complex all the associated high-
grale metamorphiocs, orthosneiss ond poragneiss, and the basic and ccidie
plutonic rocks.

The Lamboo Complex forms o helt, nearly 200 miles long and about
30 miles wide, botween Mount Dockorell off the map arca to the west,
and Pompey's FPillar to the northe TFarthor north the Complex is covercd by
younger scdiments with the cxception of inlicrs of granite which crop out
ncar the Halls Creck Fault. Granite intrusions east of tho Halls Crock
Fault in the Osmond Range and neai Seunders Creck Lave 2lso bean mepped os
part of the Lomboo Complex,

The metamorphic rocks of the Lomboo Complex are called Tickalara
Motomorphics, an the following rock-types have been recosnizeds schist,
pararmeiss, orthogneiss, calc-silicates, amphibolite, and basic granulite.
"Gnoissic granite" is the name siven to strongly folizted granite which has
probably boon formed by melting of the Tickalafa Metamorphics. Tho grade of
motamorphism of tho Tickalara Metamorphics increascs from moderate green-

schist facics in the south to granulite facics in the north.
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Ptycmatic folding in micmatite fmeiss

six milcs west of Mabel Downs Homestead.
Intracntely follod whitce bands are quartsz,
derkor bands garnct hiotite gneiss.

Mismatite snciss in Tickalara Mctamorphics.
Photosraph taken scveon miles west of Mabel
Dovms Homestead. Lizht-coloured bands are
composed of quartz cnd feldspar, and the
derker bands arc mostly biotite, sillimonite
and muscovitc.
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Wa rogard the. Tickalara VMotamorphics as the mare hlghly motamorphoscd
cquivalent of the Halls Croek Motamorphicss

Intrusive rocks constituto about two thirds of the outcropping
Lamboo Complex and comprise tho follawing rook typess; listod in prohahl~ awwss
of decreasing age: wltrabasic. vocks, basic rocks, quar tz-foldspos POLPLYLYy
and mogmatic granitoS.  Theame wnits aro shewn on Plate 1.  As reolationships
betweon the wnits arc not always elear in.the field, the exicr fiven is
only tontative, end awcits age detorminationm for cenfirmation.  In somo
arcas thore is an intimatc mixturo of graaitio, bosic, and metamorphic rocks
which cannot be subdivided on the scele of mapping drne to date.  Theso
areas aro.shown. on thoe Ticie 1 as Ymixed oooe's

The rocks of the Lamboo Complex vary rreatly in asc. The oldcst
arc the Tickalara Mctﬁmorphlcs, which aro probably more highly motamorphoscd
equivalents of the Halls Crcck letamorphics, and the youngest arc the magmatic
granitcs, which are unconformebly overlain by basal Younger Protorozoic rocks.

Dyke rocks renging in composition from basic to acid intrude the

Complex, but their cge is not known.

Tickalara Metamorphics

The motamorphic rocks of tho Lamboo Complex are called the
Tickalara Metamorphics, aftor Tickalara Dore in the Dixon Ramyie Sheet aroa.
No type arca can be assigned to the unit Lecause the constituent rocks
diffor groatly throushout the Complox. The Metamorphics constitute about
onc third of the Complcx, and they crop out the length of the Complex in
its castorn half. Somc irresulor roof pendants of metasediments in
cranite in the western half of the Complex are also rcferred to the
Tickalars Metamorphicsa ‘

The formaticn includes @ groot voricty of metamorphice rocks ransing
in crade from low amphibolitc facics in the south to granulite in the north.
For convenicnce the rocks have beon doscribol below under the following
headingss mica schist, poragnoiss, orthosnciss, caleo-silicates, omphibolite,
and basic granulite; but the bounderics betwcen the rock types ore
cradational ond generally impossible to map.

Mica Schist: Medium-grade, regionally metamorphosed mica schist is found

interbonded with calc-silicates and amphiltolite, on the eastorn flank of the
Dlack Rock Jnticline, and as a narrow belt northwards along the Halls Creck
Fault. Thc most common rocks cre quartz-muscovite schist and quertz-
biotito schist, Loth of which commonly contain cbundant porphyroblastic
gornct. Chloritoid schist and kyanitc schist are present, gencrally close
to thc Halls Crcck Fault. |

Knotted schists occur in the core of the Dlack Rlock .nticline,
as o narrow band west of the palincenctic granite betweon the Ord River ond
Turkey Creck, ond around the McIntosh and Ponton Sheets. Thesc schists

have o severe crenulation cleavege impressed on them, and contain staurolite

Y
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Pirurc 30: Strin-eors of basic granulite in fine-
grained gneiss.  Note sharp contact
with coarsc-rrained ;moiss at hasc.
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and sillimanite in addition to the assembloges found in the lower-grade
schists, Interbeds and pods of epidote~rich quartzite are prescent in

these rocks.

Paragnoeiss crops out as a twonty-milo-wide belt, from the Armanda Kiver
north-north-castwards to Dow River on the Lissadell area. Foliated
quartz-foldspar-biotite gnoiss is the dominant rock type in the lowor-grade

rocks, and is intercalated with amphibolite and calec-silicates, The

eneiss consists of dark layers caused by concentrations of ferromagnesian

minerals, generally biotite or hornblende, cnd commonly garncet.  These
bhands arc.not continuous and most of thom arc schlicren strung out parallel
to the foliation. The lizht-colourcd loyers are granitic in composition
and toxture, and they arce very similar to the late intrusive coarso-grained
granite. Thus it is probatlc that many of the mincral asscmbloges in
thesc paracmeisses have evolved during extensive gronite injection into the
metascdiments.

Between Turkoy Creck and Violdt Valley the paragneiss is granulitic,
and there has been lit-par-lit injcetion of granitic fluids to procduce
nignmatite (Figs. 28 & 29). Theose rocks contain garnet, sillimanito,
cordierite, and, in rarc cascs, graphite. The graphite is not dorived

from calcareous rocks, and is possibly of metasomatic origin.

Orthorneiss extends as a belt from the south-westorn corner of the map arce
t0 nocar MacKenzies Spring. The rock is loucocratic, generally strongly
foliatcd, and consists of a moscic of quertz, andosine, and minor amounts
of Piotite and hornblende. It commonly contains abundant basic xcnoliths
and lit-par-lit bands of porphyritic granite. It srades into paracneiss,
porphyritic granite, and gneissic granite, and in some cascs it is

difficult to put a bounlary hotwoen thesc rocks.

Cale-Silicate Rocks crop out in o north-north-cast-trending belt on the

castorn half of the Lamboo Complex, betwceen Halls Creck and Mount Pitt in
the Lissadell Sheot arca. In the south, necar fArmanda Creek, they occur

as relict sedimentory honds or sheared roof pendants within the cronitic
and Lasic rocks of the Complex, whilc to the north they arc intorfoliated
with amphibolitec, knotted schist and gnciss, Marble is common, but tho
predominant rock is composed of diopsice, garnet, cpidote, oni wollastonite

or hornblende,

Amphitolites occur throughout the Dixon Range arca in association with

metasodimonts of the Tickalara Metamorphics. Somc are metamorphosed
calearcous sodiments cnd basic lava flows, possibly Lelonsing to the
Biscay Formotion, but others are metamorphosed intrusives. In tho Dlack
Rock inticline and in the vicinity of the gneissic gronite, foliated

amphibolite is intcrecalated with gneiss and calc-silicatos. The most
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- common asscmbleges are ¢ hornblendo-plegioclase~quartz-cpidote-sphene,
cnd hornblende-clino pyroxene-plagioclase-quartz. The grade of the

amphibolite increases northwards and the rocks grade intoc basic sranulites.

Dasic Granulite forms dark lcnses and hands in high-grade paragnciss, which

. ronse in length from inches to miles (Fige 30).  In hand specimen thoy

arc dark greon to black, have a granuler texture, and commonly havc a

quartz, and hornblende, but they may contain, in addition, orthopyroxcne,

- R By B .
! 3
'
? . 1
.

garnct, biotite, and cummingtonite.

3

'Gnoissic Granite!

Tho term 'gneissic granite! ombraces a wide variety of acid rocks
which may have formed by melting of parcgneiss of the Tickalara Metamorphics.
Somc of the rocks included arc:

(1) Foliated, coarse-grained,; porphyritic, hornblende-rich cranito.'

(2) Foliatod, medium~grained, biotite-rich granite.

(3) Saccharoidal, medium-craincd, smeissic sranite containing

biotite~-rich schlicren.,

(4) Migmatite rocks : granitc injected into motascdiments

. (5) Well-foliated; garnct and sillimonite-rich, medium to
finc—grained gneiss containing amphibolite bhands.

The main body of ‘'gneissic granite! is lonticular and is ton miles

.
- '
s
i

wide and fifty milcs long. It extonds from the Ord River to the Jow
River, parallel to the Halls Crecck Foult. A stock (about eicht miles by

four miles) occurs on the southern side of the Ord River, and is separatoed

from the main mass by o bLelt of metoscdiments,. Both acid bodies have

overall concordent contacts with the metescdiments and it is difficult to
tell the cxact troansition from paragnceiss to the gneissic granite. Slicht

discordancy has been noted in two places: o wide morble band is truncated

1

by the main body of granitc on the cnstern margin, ond marble xcnoliths

aro present in the granite. To the south amphibolites are intruded and

'

+~ incorporatcd in the smoller mass of sronite.

lnother variety of the 'gneissic ¢ranite' is . represonted by the

)

i

orthopyroxene-rich granites ('charnockite!) present in the northern part

of the Lamboo Complex. These arc best developed in the Lissadell aroca,

but the sranite hody north of Mabel Downs Homestead is of this type.

They arc brown to dark blue, are rorely foliated and have a vitroous lustre.

They are composcd of andesing, microcline, orthopyroxency minor biotite,

and amphibole, and accessory apatitc ond zircon.

MET:MORPHIC ZONES

The Hall's Creck Group cnd the Tickolore Metamorphies have been

. :

»

subdivided into five metamorphic zones (I'ig.31). These zones arc based

on the fact that amphiboles undersoes systematic changes in colour,

composition and density during progrossive metamorphism from hish grecn-

_rudimontary foliation. They generally consist of plagioclase, clinopyroxene,

\N\
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ZONE A 'ZONE B

ZONE C

ZONES DBE

L
,
.

CALCARZOUS ROCKS

Dolomite
Tremolite
Hornblende
Cummingtonite
Chlorite
Calcite
Diopside
Epidote
Garnet
Scapolite
Wollastonite
Plagioclase
Quartz

rare th

roughout

very rare

throughout

. .
N 1 ]

'

-x- - -

L
BASIC ROCKS

1

Actinolite- Tremolite
Hornblende
Cummingtonite
Sphene
Chlorite
Epidote
Plagioclase
Calcite
Orthopyroxene
Clinopyroxene
Biotite

Quartz

olourless to

Dark green

Role_green

Green-brown

Light brown

conte

3nt _increase

L

PELITIC & PSAMMITIC ROCKS

Quartz
Chiorite
Muscovite
Chloritoid
Biotite
Garnet
Staurolite
Kyanite
Andalusite
Sillimanite
Cordierite
Plagioclase
Microcline
Hornblende

o o - ¢ o ¢ -

Table 4. Changes in mineral assembiages of the Tickalara Metamorphics with
increasing grade of metamorphism. A full line indicates that a mineral
is common and abundant, a broken line that it is common but not
abundant, and o dash dot indicates that it is rare.(after Miyashiro 1958)

.
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schist to hornblende-granulite focios (el & Iagel, 1962). In the
absence. of chemical data, the metamorphic zones of the Lamboo Complex cre
tased on the changes in axial colour of the caleciforous amphibole presant
in basic rocks. This varization has proved to bo consistent with
mincralosgical changes in other rock types: the changes in mincral
assambloges with increasing grade of metomorphism, in calcareous, basic,
pelitic and psammitic rocks, are showm in Tatlce 2. Zonces hascd on
similar chanzes have been established in other parts of the world (sce
Miyashiro (1958); Shido (1958)3 Ingel & Ingel (1962)s Layton (1963)3

Binns (1963). The zones distinguished in this report are listod below s

ZONE As The dominant amphibole is cctinolite-tremolite, forming discreto

laths or replacing (primary) hornblende., The Z-axial colour varies from

colourless to very pale green. This zonc embraces most of the chlorito-

rich shales and groywackes (chloritc 1 and 2 zones of Turner, 1938) in the
Halls Creck Group. Therc is on incipicnt development of biotite in

the pelites and dolomite is proscent in calcarcous rocks.

ZONE Ds Common hormblende appears in cnhedral acicular laths or roscttes.
Z-axial colour ranges from bhlue-green to dork-rroen. Therc arc arcas
wheore actinolite typical of Zonc A cooxists with horn®lendc in Zone D.
Epidote and sphone arc common associates. dmphibolites of this zone

areo associatod with biotite, garncet, kyanitc and chloritoid schists,
Calcite is the common carbonate mineral in the calcarcous rocks.

ZONE C: Nematoblastic horntlende is associated with o clinopyroxcnc.
The Z-axicl colour is green brown -nd the disappearance of the bluish-
grecn tinge morks the transition. Epidote and sphenc cease to he present
in the amphilbolites. The associatcd calcareous rocks cre rich in
diopside and epidote. in indicator of grode in pelitic and psammitic
rocks is thoe development of staurolitc at the exponse of chloritoid and
andalusite, and fibrolitic sillimenitc in place of kyanite. Xnotted

schists and stoncel gneiss predominate.

ZONE Ds Granulor saccaroidial horntlende and/or cumminstenite occurs by

itsolf or in associaticn with on orthopyroxenc. Clinopyroxenc is a
commen constituent.  The Z-axiol colour of the hormblende is browm

or lisght brown. Zonc D is very aifficult to trace to the south becausc
of a lack of hasic rocks and the development of orthogneiss, intorcalated
with coarsc-grained granites. The calcorcous rocks in this zonc hove
assemblagces containing wollastonite, diopside, and garnct or anorthitoe,
and cumnmingtonite associated with a clinopyroxcne. The pelitic and
psammitic rocks have asscmblages containing sillimanite replacing andalusite,
microecline, and subordinate cordieritec,

ZONE I The mineralogy of the hasic meotamorphics is gencrally the same
as in Zonc D. Closc teo the palinsonctic granite there is a maximum

developmont of cordicrite, hiotite and microcline. Zone B hos beoen

—~
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distinguishod on structural grounds, and represcnts a zone of permeation

and injection by granitic fluids, indicated by migmatite ;meisses.

High shearing stress and relatively low temperaturcs have
been the dominaont factors in production of the low-grade metamorphic rocks
of X Zo zones A and D. The Olympic Creck and Discay Formations are
- highly shearcd and tightly folded, ond the metamorphic zones parallel the

regional structure. Turncr (1938) has described progressive steps in

I-l ] -
- I- b - N
'
'
.

H
»

low-gradce regional metamorphism which apply in these zones.

'(1) Mecchanical granulation,; shearing out, and recrystallisotion

or original clastic grains

'(2) Simultancous growth of minute crystals of new minorals
with their long axes in subparallcl position and subsequent increase in

size of the reconstituted mincral grains'.

The higher-grade zones C to B transgress oll major rezional

1

structure, and it appears that tho very high-grade thermnl assembloges mey

have boen formed or modified after a regionsl dynamo-thermal metomorphism.

The ropional metamorphism culminzted in the formation of

1

palinsenetic granites,

' _ - -
il '

A The pelitic assemblazoes formed in zones D and E are similar to
those described by Read (1952) from Duchan, iberdecnshire, and Miyashiro
(1958) end Shido (1958) from the Abukuma Platcau. We follow Miyashiros

(1961) hypothesis:s 'occurrcnce of andalusite and cordieritc depends

'-'l

on the operating tomperature and pressure and not upon the geological
distinction betwoen contact ond regional typest. Thus, althouzh mony
workers fccol that the formation of ondalusite and cordierite is indicative
of theormal metemorphism,; we think that all the ossemblages investigated
can be placed in the facies cf rcgional metamorphism. The two kinds of
metamorphism arc so closcly cormceted in this area that it is 2lmost

impossible to distinguish thom. Mollovins Fyfe ct al., (1958) we hoves

- ZONE & -- Quartz-olbite-muscovite~chlorite

subfacies
l Groon ?‘fglﬂ ZONE B == Quortz-albite-epidote~biotite to
. tacle Quartz-albite-cpidote~almandine
l- ( subfacics
. Almondine~amphibolite ZONE C == Stourolite-quartz-subfacics
l focies
- Almandine-amnphibolite é ZONE D Sillimanite-clmondine
l ) G l.ttof . ZONE B subfacies transitional
- ranulite 1acies to hornblende-granulite
subfacies

.
i

The minimum temperaturcs from minerzlogical data are indicated

W



- o
{

3

+

! - -
. 1, A
. '

r B
N '
3

- - f
3 2
I v
1

1

1

1

H

2

H

100.

to be between 600°C and 700°C in the hornblende-franulite subfacics, The
nmeximum thickness of overburden to produce psommitic assemblages described
in this subfacics is 30,000 fcet (see Zwart, 1961).

Intrusive Nocks

The oldest known intrusive rocks of the Lamboo Complex sre basic
and ultrebasic Dodies which were intruded into the Tickalara Mctamorphics
beforc and during regional metamorphism, Porphyry intrusions belicved to
be co-mogmatic with the Whitcowator Volecanics were intruded at a later datoy
and these were, in turn, intruded by the magmatic cranites which comprise
porphyritic granite, coorsc-grained grenite, biotite granite, ond

hornblende gronite.

Ultrabasic Ilocks

The Ponton Sheet is a sill-like intrusion, six miles longz by
about one mile wide, composed cf basic and subordinate ultrabasic rocks.
It is a broadly laycrcd differentiated intrusion which grades from eltered
ultrabasic rocks and tremolite-chlorite schist at the basc to alternating
bands of gabbro and lcuco-gabbro towards the top of the sheot. The
ultrabasic rocks were originally rich in olivine, but now thoy consist of
relict, mostly scrpentinized, olivinc sct in a tremolite-chlorite matrix.
Chromite and macnetite are generally accessory,; bhut in places thoy occur
as scgrepated bands up to three inches thick.

The ultrabasics also occur as small lenticular bolies olong the
nargin of, and as large xeonoliths within, the McIntesh Shect, which is a
largo sill-like basic body described below. Thosce ultrabasic bodies are

mostly altcrced olivine hypersthenite.,

Dasic Rocks

The Dasic Rocks constitute acbout onc third of the Lamboo Complex,
and are the most cxtensive rocks of the Complex. The largest intrusions
are shecet-like bodicsy; roughly circular or c¢lliptical, which commonly have
bean folded into broad synclincs. Notoble among the more symmetrical
bodics arc the McIntosh and Toby Shects, the large body near Springvale
Homestead, and the clliptical stock on the Armonda River. Many small
romnants of bodies such as these, and other less resular bodies, constitute
the grector proportion of the basic intrusivess they occur in a Dbelt
troending north-north-cast from Springvalc Homestead to ten miles south of
Greenvale Homcstead. ) _

The rock types found includo gabbro, troctolite, norite,
metagabbro, and amphibolite, most of which have becn altered by rezional
metamorphism, shearing, or later craonite intrusions. The altcoration

commonly tekes the form of saussuritization of the feldspar and altoration of

\s
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pyroxence to hornblende or actinolite. The Panton Sheet, described above,
is a differentiated intrusion, gsroding from ultrabasic rocks at the baso
to loucogabbro at the top, and it is possible that the more extensive
bosic rocks represent in part, such loter differentintces. The xenoliths
noted in the MeIntosh Sheet may be rupturcd ultrabasic basal layers

incorporated in the more tasic top layers.

'Porphyry*

Muartz-Teldspar porphyry crops out around Grecnvale Homosteod,
in tho north-west of the Dixon Range Sheet aren, and cxtends northwards,
alon: the eastern side of the Dunham Foult, to the O'Domnell Irook in the
Lissadell Shect arca, Near Mcihce Creck & sheet-like tody of porphyry
crops out along the south-western side of the Carr Doyd Langes, from the
Ivonhoe Fault in the south to ncor Dunheom Hill to the northe.  Iiccks
occurring in the Golden Gate Country arce cquated to the 'porphyry'! and

small exposurcs are found ncar lMount Pitt.

The most common rock is derk srey, very fine-grained, ond contains

phenocrysts of oligoclasc, quartz, and potash feldspar. The sroundmcss
consists of quartz and potash feldspar (commonly as cranophyric intcr-
growths), (?)oliroclasc, biotitc, chloritc, and secondary chloritoe

aftcr (?)amphibolc. Apatite, zircon,; sphone are accessorics. auartz
phenoerysts are commonly rccorded and may Lo glomeroporphyritic.
Oligoclasc is generally more abundant thon potash feldspar. Small
inclusions, up to six inches long, of sedimontary and fine-groined igncous
rocks arc common.

The cxposurc ncar McFhee Creck appears to be a sheet-like body
dipping shallowly to the east. It prados over o thickness of about
500 foet from medium-srained hornlende~bictite at  the base, through
fine-grained biotite to massive fine-grained black porphyry at the top.
The composition of thc rocks does not changae.

In the Golden Gate Country even-sroained hornblondeo-biotite
granodiorite grades to fine-graincd biotite microgranodiorite over a
distance of several hundred yards.

The 'porphyry! here intrudes the Vhitewater Volcanics ond is
itsclf intruded by a coarsc even—graincd phasc of 'prophyritic sranite’.
"Dorphyritic granite! also intrudes the ‘porphyry' in the 0'Donncll
Drook and McFhoe Creck areas.

The 'porphyry' is intrusive and is almost identical with tho
intrusive phasc of the Whitewater Volcanics. It is considercd to Lo
comagsmatic with the Volcanics and represents a late, high-levcl intrusivo

phase of them.

Marmatic granites:

The mermatic granites include all the later intrusive oranites of

the Lomboo Complex.
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Coarse~rrained and porphyritic granite are by far the most

cxtensive and they crop out as o large batholith, and as many smell
irrcgular intrusions throuchout the wostern half of the Complex.  Thoy
intrude Tickalara Mctamorphics, ultrabasic and basic rocks,; porphyrys ond
Whitewator Volcanics. The granites arc coarse-grainced, ond their texturc
ranges from cven-grained to porphyritic. The coarsc-grained srenite
consgists of anhedral microcline surrounded by granular quartz ond large
fractured quartz rrains. Diotitc forms small clustcrs and common accessor-
ics arc muscovite and magnetite. The porphyritic granite consists of
lorze phenocrysts (up tc 3 c.m. across) of microcline and subsidiary
quartz, in a quartzitic groundmass which commonly contains some andesine
and altites  Zircon, apotite, tourmaline, and bhiotite, arc accessory

minerals.

Tiotite franite crops out north-ccst of Mabel Downs Homestead.

It is massive and noen-foliated, cnd appoors to intrude the 'porphyritic
granite', but no contacts were found, and it could be a finer-sroined
biotite-rich phase of the 'porphyritic granite'. No thin sections of tho

rock hove becn cxamined and it could be o granodiorite.

Hornhlende cranite (?rranodiorite) “osses intrude the Olympio

Creock Formation cast of the Halls Creck Fault and arc overlain unconform-
abhly by the Red Lock Deds, Towards the Halls Creck Fault thoy arc
hirhly eopidotized, the feldspars have been turned salmon-red Ly the
introduction of iron.

White muscovite rranite crops out as dykes up to 300 feet wide

in much of thc north-castcrn part of the Lamboo Complex. In most ploces
the dykes are too small to be mapped at photo scnle, but in the arons shown
28 muscovite gronite on the geolosical mep (Plate 1), dykes constituto

over half the outerop. The rock is finc-rraincd and consists of muscovite,
kaolinized foldspar, and quartzs forromegnesian mincrals are abscnt.
Associatod small pegmatitc Aykes contain gquartz, potassic fcldspar, and
subordinatc muscovite; magnctite, tourmcline, ilmenite, and epicotc.

Ncar Mount Nyuleasy, a pale groen, cpilotized varicty of muscovite cronite
intrudes the basc of the Revolver Cr.ck Formation, but has littlc offcct

on the beds.

The hybrid diorite intrudes mctasediments four milcs north-cast

of Mount Nyulasy. It consists of a bowildering Voriety of rock-typces
renging from gabbro to hornllende granodiorite, all of which may crop
out within a radius of 100 fecct. It moy be a highly contaminated magma,
or it may be a mixture of basic ond acid mogmas.
Late Dykes

Late-stoge dykes ranging in composition from dolerite to aplite
and pegmetite intrude the Lamboc Complex and post-date the porphyritic

granito. Dolorite dykes arc found throuchout the Complexs they are up to

1y
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16 miles long and 200 feet wide, and necrly all trend betwoen north-west
and north-north-west. They consist of plagioclase, augitc, and

aocossory biotite, hornblende, oanl iron oxides. Dioritc dykes crop out

near Springvale Homestead, and north of Jrmanda Stcck, and cut conrse~
grained granite and basic rocks. They consist of hornblende phenocrysts
sot in a fine groundmass of amphibole, clincpyroxcne, feldspar, and quartz.

Aplite dykes intrudc the Tickalara Metamorphics north of Mabel Dowms

Homestead. Troy are up to two miles long and ten feet across, and consist
of saccarcilel grains of feldepar, plagioclasc, quartz, and minor garnct

and biotite. Deematite dykes are distributed throughout most of the

Lamboe Complex. he largoest scon is 600 feet long and six to ton fect
wido. The dykes are composed of grophic intorgrowths of gquortz and
potassic feldspar, and subordinote muscovite, megnetite, tourmealine;

ilmenitey, and epidote.

INTLUSTIVIE ROCKS

Tasic igncous recks intrude Youngcr Proterczoic sedimentory rocks

oand rocks of the Lamboo Complex throuchout the arca. Two main groups

occur, The Fish Hole Dolerite and dolerites in the O'Donncll Range

area are older than the Mount Porker S:ndstone and Liamma Deds roespectively

and arc probally rclated tc cach other. The more extensive Hort Dolerite

was intruded late in the Youngor Irotecrozoic, Wut it may have covered o

very long time span as multiple intrusion has occurred in places,
Quartz-felispar porphyry of unknowm age, possibly Polocozoic

occurs along tho Ivanhoe Tault.

Fish Hole Doleritc

imysdaloidal dolerite and basalt associated with the Red Rock
Dods aro called the Fish Hole Doleritc after Fish Hole in the Osmond Liangc.
The rocks aro highly cpidotized and gencrally contoin abundant amygdales
£illcd with zeolites and a greon chloritic material. Anomalously high
copper and nickel contents are choracteristic of streame draining those
rocks and several small showings of copper mincrals have been found in the
Dasics.

Somc of the Dasic Rocks occur o8 sills intruding Red Rock 3eds,
but in the Frank River arca, they could be mostly lave flows.  The

formation is at least 4000 fect thick in places.

Doleritc Intrusives in the O'Donncll) Ransc

Doleoritc Aykes and sills crop out in the O'Donncll hange
intruding the Whitowator Volecanics and O'Donnell Formation. Similoxr dykes
occur in the Goldeon Gate Country ond in the Lamboo Complex around Yompey'ts
Pillar.

The O'Donncll Formaticn is the younsiest unit knowm to e intruded
by the dolerite. The Liamma Deds appcor to overlic it unconformabtly.

In the velley cround Moonlisht Velley Yard a sill, estimeted about 5000 fcet
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intrudes tho uppor part of tho Formotion.

This 2olerito diffors freom the Hart Dolerite, and is probably
oldor, It is wralitized, commonly slicarcd, and is not as rich in
nmognetite.  Trocos of coppor have bHeen found in joints. In thin scction
gheaths of omphibole reoplace pyroxcnc, and feldspor is saussuritized.
anysflales of dark groen chlorite material occur in the dyke-rocks.

The 2clorite is lithologically similor to the Fish Hole Dolerite

and occurs in a similar stratigrophic position.

e

Hart Dolcrite

Tho vory oxtensive Jdolerite sills (Fisure 5) which intrude the
Younzcr Proterozoic rocks throughout the XKimherley Platosu ond Kinberley
Foothills arcas have been ccllod the Hort Dolerite from Mount Hort in tho
West Kimberleys. Guppy ot al. (1958) rofcrred to thom as the Hort Dasclt
on account of their stratigraphic distribution. Harms (1959) ostatlishoed
their intrusivo naturc and renomed them thie Hart Dolerito.

Tho Dolecrite extonusively intrudes rocks of the Kimborlcey Dasin
succession in the westeorn part of the Ord Qiver RNegiony it docs not occur
cast of the Greonvelc - Dunham - Ivanhoc fault system. In the mop ares it

intrudos rocks of the succession up teo the Corson Volconics:s it is most

‘cxtonsive within the Speewal Group, and o sill up to 5000 fueot thick has

boon noted in the Speewah Vallgy. Lorse Bleocks of sodimentary rocks
over & milc squarc and at least scveral hundred foet thick have been 'rafted!
aleng foult and joint plancs ond ore completoly onclosed in dolorite.
Minor foedor dykes and sills intrude Kimberloy Group rocks. Thoe dolerito
creps ocut as rounded, boulder-stroim hills, with thick grass cover, and has
o characteristic 'flat', dark-srey pattorn on air photosraphs.: In mony
places iron stainin: on wecathered surfaccs gives very block outcrops (Fig.5).
The rocks range from dcleritc and quartz dolerite to conrsc-
grained gabbre and diorite; Idwards (1942) shows that they are saturated
with rospect to quartz. Dolerites occurring in the thinner sills arce
genorally finer-groincd and have o sub-ophitic fobric. They contain
an’.esine or labradorite and pigeoniitc or diopsiic augite. Mogmetite is o

ubiquitous accessory.  Minor (altored) olivine and hyporstheno is prescnt

_in sone specimens.

in cxtensive dolerite sill intrudes the base of the Speewch Group.
In the Specwnh area it oppears to Le a composite shoet. It is coarser -
crained than other and thinner sills; and consists of o coarse gobbro or
quartz gabbro. Hyporsthene is ccrmon in some specimens but less than helf
the total pyroxenc in others. Mesnetite may meke up to 15% of the rockss
the foldspar is calcic cndosine or labradorite. Diotite; quartz, epidote
all olivine cccur os accessorics.

& granophyre up to 800 fuet thick forms the uppor contact of this

shcot throushout tho Sheet cresm. It is reddoncd by iron-stained foldspar,

&06(
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rich in quartz and poor in mafic mincrals. Yotash feldspar and quartza
commonly form o myrmckitic inter-growth. The granophyre contains numerous
.sadimentary inclusionss and in thé ficld it is often 2ifficult to

. rceognise the contact between it and altocred sodiment. In somc ploces
sandstone is epidotized up to 200 feet from the contact. The contoct

- offcets of the smaller sills arc not pronounced. Chilled morsins upn to

2 foet wide are found in the dolerite anc the adjacent sandstones are
-enriched in iron; and siltstonc is rcerystallized to fine white mica and
chloritc for several feet from the contect.

The age of the Hart Dolerite is unknown. In the map arca it
intrudes rocks as youns as the Carson Volconics but in the West Kimborloys
Harms (1959) reports dclerite intruding rccks as youns as the Walsh Tillite.
In the North Kimberleys (Herms, pers. comm.) dolcrite is very common within
the Corson Volcanics.,

Tetrologically the Hert Doleritc, Carson Volcanics, and Jjntrim
Platoau Volcaniecs all belong to a gimilor petrosenetic suite. Edwards (1940),
workinz on spocimens from these units prior to any systematic mapring, was
unable to distinguish them. Petrology then is of no value in detormining

~their age.

Horms (1959) suzposts that they might be an intrusive phase of the
Intrin Matecau Volcanics, and if thoy intrude Walsh Tillite this is probable.

In the Ord River Resion they are unconformably overlein by the intrim
Platcau Volconics, however, and they show the structurc of the rocks they
intrudeo so well that it is unlikely that they arc much youngor than the
country rocks; ccrtainly not as young as Lower Cambrian. Theixr
assocization with tho Carson Voleanics sugzmosts a likely age relationship
herc.

The large Spcewzh Sheet is a composite body, so clearly the Dolerite
covers an appreciable time span. The Hort Dolerite in the East Kimberloys
therefore is probably similor in age to the Kimberley Group. Younzor
dolorites occur in the West Kimbeorloys but cannot be distinguished in the
field,

'Porplivey! alons the Ivanhoc Fault

Small bolics of fino-grained quartz-feldspar porphyry occur within
the Ivanhoc Foult Zone along the wostorn side of the Carr Toyd langes. The
acse is unknown. Devonian rocks adjacent to the Fault are shearcd, but the
porphyry shows no shearing at all. It is thercfore almost certainly

younzer thon Devonian.
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STRUCTURE

INTRODUCTION N

The geology of the Ord Liiver Region is dominated by the Halls
Creek Mobile Zonc, a narrow helt of intonsely deformed metamorphic and
igncous bascment rocks partly covered by strongly faulted sedimentary
rocks, which cxtends from south of Holls Crcck to Darwin in the Northern
Territory. It is bounded cast and wost by faults of groat macmitudo,
and is broken by o complex scrics of anastomcsing faults; many of which
appear to hove throws comparablce with the bounding faults.

The Mobile Zonc is flankeld by stable areas called the Sturt
Block on the cast and the Kimberlcy Dlock on the west. The Younger
Proterczoic rocks covering these blocks arce little “Aofcrmed, except ﬁomr
the Lounding faults, where they arce strongly faulted, and in places tightly
folded,

Older Protcrozoic rocks cre hifghly folded and strongly faulteds
folding end faulting are probably closcly rclated, and both are of
regional significance. Within the Mobilec Zone, most of the ecarlicr folds
have been ouvliterated Ly high-grade regionnl metamorphism and oxtonsive
invasion by ismcous rocks, hut at lcast two phases of folding con he
rocosnizced within the Zonc.

Dy comparison, the structurc of the Younger Proterozoic rocks is
dominaf%%/%aulti 73  the rocks arc broadly warped cxcept ncar major faults,
wherc thoy arc commonly intensely defornod. The major faults arc of
great antiquity, and have long complex histories of movement. Some of
them have been active since Devonian times, but most of their movement
appoars to have taken place during the Older Protcrozoic deformations

and all lator activity has been on o steadily decreasing scale.

FOLDING

Olcer FProterozoic rocks noor the Halls Crock Mobile Zone arc

very tichtly folded, but very littlc is known of the rocks under the
Younger Irotcrozoic rocks of the Sturt ond Kimberley Tlocks.  Small
inliers of the older rocks cxposcd up tc 30 miles from the Mobile Zone are
intenscly folded and it seoms probable that vory lerge areas of Oldor
Proterozoic rocks within those T:locks rcacted to stress by intense folling
before the deposition of the Younger irotcrozoic rocks. The structure of
the © ldor Proterozoic rocks of the Halls Crcocck Mobile Zone has beon largely
obliteratced by rogional metamorphism cnd intrusion. Two periods of
folding arc known. The first produccd isoclinal folds and impresscd o
strong axial planc cloavase over most of the aren, and during the sccond,
a strain-slip cleavage developed which cut across and deformed the

corlior folds.

South of Tickalara Dore thce Tickalara Mctamorphics arc foldoel into

ticght northeorly-plunsing synclines and onticlines. The major fold axces

o]
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A

and axial plenes trend northencrth-cast, ond all minor fold axcs are
paralleled by steeply plunging lineations defined by oricnted metomorphic
minecrals. The anticlines have overturncd casterly limbs, and the synclines
arc shearcd out by anastomosing foults of the Halls Creck Fault. To the
‘west, the regional structure is disturbed by intrusive sranitces ond numerous

shear zoncs.

North 6f thc Dore, ncar the morgins of the 'sncissic rranite!y
and in the mirmatite gneiss near Mobel Dovms Homestead, all logical
étructural patterns disappoar. The structure is very complex over small
arcas. The foldins ranges from DAyematic 4o isoclinal, ond the dominant
processcs of doformation have becon transposition of folded layers and
plastic flow. Flowage phenomena ore especially spcetacular in the marble
bands, which have flowoed like soft solids, whereas intcrealated rmeiss
and cmphibolite layers arc shottered and dispersced.

Tlie Halls Creck Group crops out south of Halls Creck within the

Mobilc Zonc, and to the cast of tho Zone Lotween the Frank River ond Ruby
Plains Homestcad.  They have been tichtly folded into a north-north-castorly-
trending onticlinorium which is domed upwards about an cost-west axis ncar
Saunders Crccks south of Saunders Creck the anticlinorium plunres to the
south-south-west at about 30° to 50°, whilc to the north the plunsc is

to the north at about 20° to 250. The basal unit of the Hells Crock Group,
the Ding Donz Dowms Formation, is oxposcd in the cores of two domes locatoed
at the culmination of the cnticlinorium. The Halls Creck rocks scnorally
dip between 60° and vertical, and the easterly limbs of the major folds

arc commonly overturncd by as much as 20°. The degree of the folding is
dircetly related to the competency of the rocks, and in places rclatively
incompetent greywacke and shale scquences have been very tightly folded and
overturned against buttresses of o massive greoywacke ond pebble conglomerato.
The Ord River merks a chanse in the plunie of the anticlinorium from 250

north, to a gontle southerly plunsc. #ight miles north of the Ord River

- the plunge is again north at about 250.

Halls Creck Group in the inlier at the head of Osmond Creck cppoars
ro o folded inte 2 broad synclinc which plunges north ncorly vertically while
folds in the inlicr of Halls Crcek Group ncar the junction of the Ord and
Nogri Rivers plunse very stecply south.

Folding of the competont Koonie and Moola Dulla Formations is leoss

complex than that of the older units of the Halls Creck Group. The Koonic

- Formotion appears to be folded into = tisht syncline, and in the main oreo
LNt B 9

of outcrop the Moola Dulle Formotion has o uniform dip to the west-north-wost

- at ohout 700.

B

i

Troterczcic rocks unconformobly overlie Halls Creck Group, and

awey from the Mobile Zone they are only sently folded or sub-horizontal,
Folding is morc intense ncar the Mobile Zonc, but as it is mainly o
scconcary cffcet of faulting, it is discussed below.

The Hardman, Lioscwood, ond .xyyyle Tasins are markedly csymmctrical \()G?




Fisurc 33:

Halls Creck Fault. Vicw lcokins northwards
aleng the Halls Creck Foult; phetograph token
from five miles cast of Turkey Creck. Zroad
rounded hills mn loft arc Tickalay, Motamorphi es.
The trace of the Fault is at the foot of the
sandstonc hills on the right.  (G60ES)

Splays of the Holls Crock Foult, The large
block of Younscr Protcrozoic sandstone and shale
is bounded right and loft by splay faults of the
Halls Creck Fault. The two faults join in the
middle of the photograph cnd follow the crcst of
the ridge in the foresround. Photograph teken
from three miles west of Moonlisht Zore looking
south. (G6059)
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structurcl basins which occupy most of the eastern helf of the Ord River
Nlerion. The rocks of thce basins Love sontle regionzl dips to the north-
west, and tho basins have been formoed by upward dregs clong foults which

forn tho western and north-wostorn morsins of the bosins,

FLULTING

Halls Crcck lobilc Zonce

The Heolls Creck Foult on the ocst, and the Greenvalc Fault on tho
westy; form the mergins of the Halls Crock Mobilo Zone. Thoy are linkecd
by o series of large anastomosing faults (Fic.33), tho most important of
which, the Carr-Doydl, Rcvolver Crecks Svringvalce, Dunham, and Ivonhoe
Faults; have throws comparable with the houndary faults.

The faults have lon: complex historics of intermittont movemont:
the known “isplocemonts and the intonsity of shearing of younror rocks
arc fsenerally loss than older rocks, The total displacement on these
foults is not known. Proved displaccments cre of the order of 5000 to
10,000 feet, but thoush it is suspected that the foults have much lorsger

anticlockwisc lhorizontel displaccomcnts, there is no procf.

. The Halls Crcck Fault (Fig. 32) forme the castern morgin of the Mobile

Delt. It gonerally has a shear zonc up to onc quarter of a mile wide

~which dips steeply cither cast or west, Lut in ploaces the totol dis-

placomont is distributed over scveral foults in o zonc up to four miles
wide (Fiz.33).

The displaccment on the Foult hos o lerse verticnl commonent,
devmthrow to the c¢.8t, ond near the Osmond Range it brings the Ord Group
esinst the Lamboeo Complex, a vertical throw of at least 6000 fect. In
tho Carr-Doyld iionce to the ncrth it brings Jntrim Plotcau Volecanies ancinst

the Lomboo Complox, @ minimum throw of 9000 feet.  Those vertical throws

4c not tokeo into cccount crosion couscd by uplift on the fault tefore

deposition of the younsrer rocks, and as over 30,000 feet of Younser
Proteorozoic scdiments arc missing in placoes, . thoe vertical displacement could
be of this order. Horizontal displocomants are large but aro difficult to

cstimate. In the south, the Holls Crock TFoult appears to have displaced

the Discoy Formation horizontally ot lcost sixteon miles, west Llock south.

The Carr Doyl Foult is a north-trending foult up to holf a mile wicde; which

diverzes frou the Hells Creck Foult ncar Corlton Gorge in the Cerr Doyd

- Ransos. The vertical displacoment is not known becouse the formations

involved probably chanse in thickness across the Foult, tut it is of the
orlcr of scveral thcouscnd focet, west hlock down. The fault wedge Letweon
the Corr Joys and the Halls Creck Faults hos been tilted to the south,

and its northern ond has been upthrowm scveral thousand fect on an costerly-

striking splay of the Corr Ioyc Toult. The intensity of folding and

\>T
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shearing of tho rocks of the wedge incrcasc markedly southwards towards

the apex.

The Revolver Fault is a westerly splay of the Corr Boyd Fault and has

similer splay faults diverging from it. North of Revolver Creck the
Fault illustrates the pulsatory movement history of the major faults in
the area. The Older Proterozoic Rocks have been strongly faulted while
the overlying Hensman Sandstone shows only slight displacement; movement
dies out within the Lissadell Formation.

Tolded cleavage in Halls Creck Group rocks adjacent to the Foult
indicates a strong horizontal componcnt of movement.

South of Levolver Creck a fault wedge hetween the Carr Doyd and
Revolver Creck Faults has subsided at least 6000 feet since deposition of
the Glenhill Formation. The block is bounded in the north by a curved
cross-foult which shows similar vertical displacoment. Compression within
the block has developed a strong cleava-e and the rocks in the block are
folded into anticlines and synclines lying at low ansles to the bounding
faults. They plunge about 20° south in the south and 25o north in the

north.

The Greenvale Fault forms the westorn morgin of the Halls Creek lohile

Zone and no outcrops of Lamboc Complex rocks are found to the west of it.
The Fault is a composite system consisting of intersccting faults striking
at about 030o to 040o and 0100. These combince to produce a 'dog-les! tfend
to the Fault.

The 030o lexs dip about 700 to 750 east. Dragz folds adjacent
to the Fault incdicate high angle roverse fault mcvement; verticol dis-
placements of the order of 5000 feet sugpested.

Zones of shearing and tight folding, up to two miles wide, are
found adjacent to the Greanvale Fault. The most intense shearing is found
in rocks older than the Speewah Group: considerable movement occurred
on the fault befcore the Group was laid down.

Numerous splay faults, subporallcl to, and frequently forming
extensions of, the O1QO lezs of the Fault, diverge westwards from it at
anzles up tc 450. These splays show little vertical displacement, but
horizontal movements of up to 20,000 feet, west block south, are indicated.
It scems probably that the Grecnvale Fault has a large horizontal component

of movement, These faults are cxpressed as narrow zones of brecciation.

The Sprincsvale Fault is a curved zonc of shearing formings zones of poor

outcrop up to half 2 mile wide in the southern part of the map arca. It
crops out entircly within rocks of thce Lomboo Complex and its meovemont is
not known. It appears tc displace o coarsc-groined sranite batholith for
twonty miles horizontally, wost block south, but this displaccment could
be illusorys the intrusion of the granite could be later than, and

controlled by, the fault.

N9
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The Springvale Fault-is difficult to trace in the north hut
appears to trend inte the Dunham Foult.

in cestorly splay of the fault, near the Orl kiver in the south,
can be traced in a north~casterly direction for many miles as 2o belt of

shecaring trending intc the Carr Toy? FaultY

The Dunham Fault in the north, is on casterly splay of the Greenvalc Fault;

the Springvale Fault, to the south, opporontly trends into it. It has

a shear zone up to onc mile wide, commonly containing reef quartz.
Throuzhout most of its length it bounds o prominent scarp to the west and
adjacent to the O'Donnell Lange and crops out as a 'knifg—odge' of reef
quartz 700 fect high.

The fz2ult dips vory stecply to the cast. Adjacent to the
O0'Donnell Ranse vertical displacement has occurred on a high-ansle reversc
fault dipping 750 cast. Here a zone of phyllitic rocks, half o mile widc,
with drag folds paralleling the fault movement, forms the footwall.
Vertical displacement of the order of 8000 feet, west block dovm, is
indicated, but horizontal movemcnt, of the order of 20,000 feect, west side
north, could also give the obscrved stratigraphic displacement. The
actual movement is probably somcwhere between the twos the vertical and.
horizontal components are unknowmn.

Post~Devonian mcevement has occurrced on the Fault.

The Ivanhoc Fault hifurcates from the Dunham Fault and strikes about 0600,

" where it transgresses the Lamboo Complex. In the south-west corner of the

Carr Doyd Range it changes suddenly to about 0150, its general strike
direction north of herc. The fault has o shear zone up to threc quarters
of a mile wide and the movcment is often taken up by two or more ana-
stomosing faults.

In the north, around the Ord River, post-Devonian vertical
displaccment of about 3000 feet is present and the fault has had a marked
effect on Ialacozoic scedimentation. It has 2lso effected Precambrian
sedimentation.

The movement pattern of the foult is Aifficult to detormincg the
the Precambrian movemcnts are obscurcd by Palacozoic sedimentation. ln
overall vertical displaccment of west block dowm is apparenty and horizontal
Aisplaccment of west block south is alsc present. Adjacent to the
Rageed Ranse apperent vertical displacoment of the order of 7000 feet is
indicated; this is 'probably cxccssive duc to the prebably horizontal
displaccment of several thousand fcet. In the south-west Carr Zoyd Range,
wherc the Pault strikes 0600, 10,000 fcet of horizontal displacement is
inticated. The horizontal displocoment forther north cannct be estimated.

Near Glenhill Homestead Devenian rocks, to the easty; arc overturned
against the Fault, which dips 750 cast, inficating a high-anslc reverse

fault movement. Here about 3000 fcet Jdisplaccment is indicated as against
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7000 feeot six miles norths most of this movement is probably pre-
. Doevonian, althoush strong post-Devonicn movement has occurrcd.  Four
miles to the south Dovonian rocks tronsgress the fault undisturbed.

In the south-west corncr of the Corr Doyd Range the Lissadell
Formation and underlying rocks show the full 10,000 feet lateral dis-
placement while the overlying Glenhill Formation is displaced much less.
Hore the fault plene dips steeply. In the north the fault is soecn to
vary bhetween 80° west and 80° cest in dip.

To the north, around the Ord River, the Ivenhoc Fault is the
major structurc prescnt and the Dunham ond Grecenvale Faults, which have
decroased in intonsity; trend into it. Farther north the cxtonsion of the
Ivanhoc Fault, obscurcd by soil covor, cnastomoses with the apparent
extcnsion of the Carr Zoyd Fault.

Minor faulting is presont throuchout the Holls Croek Mobile
Zonc, but these minor faults are rclated to, and reflect the movcement
pattern of, the major faults just described.

East and west of the Halls Crock Mobile Zone are tectonically
stal le areas callced respectively the Sturt Tlock ond the Kimborley
Dlock. Since Older Protcrozoic times these areas hove reacted to stress
mainly by block faultins, and over large arcas away from the Mobilec Zone,
Younger Iroterozoic rocks are horizontal or gently warped. Near the

Mobile Zonc these rocks are strongsly foulted and commonly tightly folded.

Sturt Zlock

Dasal Younger Proterozoic rocks (Red ILicck Deds) on the eastern
edge of the Sturt Dlock arc intenscly faulted within four miles of the
Mol:ilec Zone. They are broken into smell wedges by steeply-dipping
anastomosing foults of the Halls Crock Fault and by divergont faults which
trond roughly north-cast. The compctent rocks within these wedges ore
ronerally nearly vertical and the loss competont are tighly folded and
commonly ovcrturned. The fault plancs arc invaricbly steop and though
their vortical displaccment is known to be of the order of several thcusond
foct, their horizontal displaccoment is not knoun. It could however be
much lar/cr.

Much of the frulting alons the marginal zone post-dates the
dcposition of the Red Rock Teds, but faulting was also active during theixr
deposition. Cliff scections in the hecad of Osmond Creck rive ample
cvidonce of this:s  a prominent bed of quartzite and quartz pobble
conzlomorate is downthrown by at loast 500 fecty but the overlying boulder
conc:lomerate is dislocated only 270 feet by the same fault, and the
overlying Mount Parker Sondstone is not affectoed. The Red Lock Deds
in this locality show great latercl variation which was prbbably caused

ty the contcemporancous faulting.
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Thore was much less tectonic activity clong the edge of the Sturt
Dlock after the deposition of the Mount Parker Sandstone. The Osmond
Ran/e succossion and the overlying Younier Trotcrozoic sediments ore
affected by faults on which the displocoments are small and almost entiroly
verticale The Osmond Fault is an oxceptions it dislocates tho northern
flank of the Osmond Anticline a vertical distance of hetween 8000 feet and
11,000 foet; downthrow to the south. The fault plane is vertical and
Younger Protorozoic rocks are dragmed vertical or overturned closc to the
fault, Horizontal movcmernt appears to hove becn of minor importance on
this fault.

Large-scale foulting continucd much lator along the Holls Creck
Fault, and Ord Group rocks are downthrown at least 2000 feet. Cambrion
rocks arc alsc profoundly affceected by movement on the Halls Crook ond
Osmond Faults (scc foldinz above).

Awey from the Halls Creck Mobile Zone the pattern of faultin
in the Sturt BDlock is inferrcd from foults which dislocate the Cambrian
sedincntory coveor. These faults in the mop arca trond roushly north-wost
and it is belicved that they refleet older faults in the Proterozoic bhaso-
mente IEvidenes for thie is given by the feulted monocline in the White
Mountain area, which is on line with o lorge ancient shear zone which

affcets Holls Creck Metamorphics cicht milos to the nerth-west.

Kimberloy Dlock

The Kimberley Blecck contains slishtly deformed Youngeor Protcrozoic
rocks and occurs to the west of tho Holls Crock Mobile Zone. The rocks in
the wostern part of tho Clock ocrc flat-lying and dips incrense ecstwards os
the odges of the Dlock arc drarged up ezainst the Halls Crock Mobile Zone,
Most of the deformation is preesont within o zonc twenty miles wide odjacent
to the Motilc Zone.

The structure of this castorn zonce is controlled by splay faults
of the Greonvalc Fault systemy; most of which strike about 010° to 0150.
They ¢encrally dip between 80° ccst ond 80° west ond vertical displaccmonts
gre minor while horizontal displocemonts up to 20,000 feet, west block
south, are cormon, 4 high-angle roverse fault dipping 750 west has been
found ncar Liamma Spring.

Urag within the Tault wedges is only slight =lthough wedges of
steoply dipping rocks arc developed along; the castern margin of tho Dlocks
this is largely dus to the Greunvelce Foult itself rather than its smaller
splays. Shearins in the rocks adjocent to the faults is minor, "thoe robks
having yielcded simply by fracture 2long narrow zones, which now consist of
breccinted and quoartz-filled zoncs up to twenty feet thick.

Tho oldecst rocks in the 2lock, the O'Donncll Formation en? Liamma

Deods, are shearcd wherc thoy are cxposed ndjacent to the Greeonvale Toult,

\'kl—(
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Tho overlying Specwah Group and younsor rocks do not have any stron;; shear-
ZONos.

In tho north around Cambridse Gulf north-westerly-striking faults,
with rclatively minor displaccments, are common. Forther south this set of
faults is cxpressed as minor splays of the larger O15° fault systcm.

Folding within the Kimberloy Block consists of broad ioming, with
dips up to abhout 30° and no regular symmetry.  The folding becomeos tichter
as the Grecnvelo Fault is approached, and is related to the faulting, In
the Carr 2oyl Ranges the vertical displacemont is not known, because the
formations involved probatly change in thickness across the foult, but it is
of the order of scveral thousand fecet, west hlock down. The fault wodze
betweon tho Carr Toyd and the Halls Crock Faults has boeen tilted to tho
scuth, and its northern end has been upthrown several thousand fect on an
eastorly-striking splay of the Carr Zoyd Fault. The intensity of folding
and shearing of the rocks of the wedrc increascs markedly southwards

towards tho apoxe.

ECONOMIC GIDLOGY

Gold was discovercd in the Ord River Lesion in 1884 by Hordmon

- (1885), and a considerable amount of alluvial gold was won in the following

five yoars. Though many smell auriferous lodes were found during this
period, none was of sufficiont sizc or grode to support the industry after
the alluvicl gravels were worked out.

Meny small deposits of various minerals are known, and those arc
documentod by Harms (1959). Some exploration and development work has Loen
donc by companics and privatce individuals, tut it has heen spasmodic and on
a smell scale.

Most of the region, particularly the Older Proterozoic rocks, is a
promising motalliferous province, ond undoubtedly warrants large-scale

axploration.

JSBESTOS

A small deposit of chrysotile occurs in serpentinized limcstone
overlying the Moonlicght Valleoy Tillite north of the junction of tho Ord
and Nesri Livers. The chrysotilc occurs as numerous lenticular secams of
small extoent, and has o fitre-longth of up to one inch. The limostonoc is
cverlain by Jntrim DPlatoau Volernics, and the deposit is believed to havo
beon formed by hoat and volatiles from the voleanics acting on the limestone

during extrusion.

CEROMIUM (ND PLATINUM

Chromite contoining platinum has been found in ultrabasic rocks

of the Panton Sheet as disseminated groins, as primory segregeted bands,

and as secondary veins., One primary bend up to 30 feet thick, consisting

of altcrnating boends of chromite (up to one inch thick) and altored ultrabasic

4
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rocks, can be traced for over one mile. In addition, secondary chromite-
rich veins up to 300 feet long and two feet wide have been found in mosmnesite.

Grab soamples from these doposits gave the following assays:

% Cr. % To. SN, Pt. (dwt per ton)
rimary Tand

11.5 20,1

12:.5 0:15 0.4
Secondary veins

19.47 22,3

22.3 0.12

21.7 0.2 2.0

19.5 0.09 1.5

The asscy rosults for platinum are sufficiently high to werront

nore detailed prospecting of the Panton Sheet.

COPPER
Small showings of copper mincrals have been found throuchout the
area in rocks of many ages, but the only prospects of cconomic interest

discovered to date occur in the Toodward Formation.

Dlnu Dony; Dovms Formations

imycdales of quartz and calcite containing native copper occur two
miles south-south-west of Dulmen Wmterhole in highly epicdotized bosalt of
the Ding Dong Downs Formation. The mineralization is near the contact with
the Saunders Creck Formation and consists of scattered crystals of pyrite,
and altered magnetite crystels which are surrounded by & halo of malachite
staining. The known mineralized area is small, about 200 feet by 10 feet,
ond one sample of the basalt without amyrsdeles assayed only 0.07 porcent
COpper. The deposit is of no commercial significance, but thin, porsistent
voins of quartz and native copper (up to one inch wide), are knowm in the
basalt in the same locality (J. Curruthers,pers; comm. ), and we think that

the Ding Dong Downs Formation warronts further prospecting.

Woodward Formation

Limonitic gossans in the Yoodword Formation north of the Sophie
iE

Downs Granite contzaining sccondory copper, lead, and zinc minercls were

- discovered during the rogional mepping in 1962, ond were further investigated

in 1963. Two of the gossans are of sufficient size to woarrant testing by
diemon? drilling. The mineralization was reported on by Gemuts (1963).

The two deposits, callcd Little Mount Isa and Ilmars Prcspects,
“aro on the western limb of a broad north~plunging anticline; the corc of which
is occupied by the intrusive Sophie Downs Granite. The Prospects occur neoxr
the top of the Formation in dolomite and dolomitic shale which hée boen

isoclinelly folded along axes plunging chout 25 to the north. Toth limbs of

\4>
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the folds dip steeply to the west. The area is complexly faulted, ond the

!

prospects appear to be localized along shear zones troending ot a slicht

anizle to the rerionzl strike of the Leds,

.}

Littlo Mount Ise Prospect. The Little Mount Isa Prospect is 2 possan

avout 1300 feet long and up to 75 feot wide, striking north ond dipping

0 . . .
60~ to the west. It forms a razor-backed ridge cut at about mid-point
Wy o small weosterly-flowings strcom.

The gossen is composcd of shcoored, thin-bedded, dolomitic shale

heavily impregnated with limonite, and coated and preserved by a shell of

4

silica, monconose, and hacmatite. This shell in places gives the gossan

the oppearance of an irom-stained quartz lode. The lode conteins horses

1
{

up to 20 feot wide of non-gossanous mica schist, which scperatc ;ossans in

the hanging-wall and footwall of the lodc.

Whon broken open the gossan is hislkly lcached, honeycombed, and
boxworked, the main secondary minoral teing limonite. Malachite and
manganceso oxides are present in minor quontities over most of the rossan,
Lut two small caves at the foot of the ridne where the small creck cuts the
lode arc liberally coeted with moloachite and mangaenese oxidey; as is a small

cavc on the southern ond of the lode,

s

Ilmers Prospect. Ilmars Prospcet lics about one mile to the north-cast

1

of Little Mount Isa Prospect and cbout 200 yards from the road to Scundors

i

Creck Uranium Irospect. The cossan crops out near the crest and on tho

'

western face of a sharp ridge rising 50 foet above the immediate surroundings.

)

It occurs in two bands of thin-bedded dolomitic shalc scparated over most of

the longth of tho depesit by a lans of dolomite. The host rock is highly

[

leachod; and in many places heavily improsnated with limonites, cupritoe,
malachite, minor azurite, and rore smithsonite and cerussite.

The gossan strikes north and dips 65? west. It is 850 feot long,
and averages about 60 feot wide, but over most of its length it is split by
a horse, avout 15 feet, wide of altcred ond unmineralized tremolite-bearing

cale-silicate rock. In this arca the footwall ;jossan is 25 feet wido and

-t

contains abundant sceondery copper minerals in bands and small lenscos. A
somple assayed by the Zureau of Mincrol Resources showed copper 19.1 porcent,

load 0.34 percenty and zine 1.0 percent. The hansing wall lens is up to

34 feet wide, and consists mainly of limonite-impresnated dolomitic rocks

containing patches of cuprite and malachite.

The nineralization appears to follow a shcar zone which tronds

]

!

about 5o north-west of the regional strikce of the host rocks. The prospoect
appears to Le confined to the carbonatc rocks which are folded into an

. isoclinal syncline pluncing north at cbout 180, ond as the keel of the
syncline would be at no great depth telow the prospect ridge, the copper
mincralization could be shallow. Jiny lotoral extension of the lode would be
‘ to the north in the Jirection of the plunge of the folds. Promise of

such an oxtension is givoen by two shcar zones, imprognated with limonite and

v
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stained with malachite, onc 700 feet and the other 100 feoet and both o fow
fcet widey, which crop out abtout 1000 feet and 3000 feet north-north-cast
of Ilmars Prospect.

Doth prospects warrant testing by diamond drilling. Linonite

and mangoneso staining is common throuchout the Woodward Formation, and
althoush no sccondory copper minersls were seen in these, detailed geochemical
stream-scodiment sempling of the erec is worranted.

Several large iron and manconcsc-rich possanous bodies wore

found in carbonatc rocks on the northern cnd and wostern flonk of the

Dlack Reock .nticline. Despite an cxtonsive search, no traccs of base

. ’
B B N S B B TS Em B e
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i :
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i

metals were found in these bodies, Tbut as promising copper-zinc-lond prospects

have been found in similar rocks in the Gordon Downs arez to thc south, the

carbonate rocks warrant detailed prospecting.

Discoy and Olympio Creck Formations

Chalcopyrite ond other base notal sulphides are minor constituonts
of auriferous quartz reefs in the Biscay and Olympio Creek Formation, but the

occurronces have no commcrcial significance.

i

Lamboo Comnlex

3

- Numerous small occurrcences of secondary copper minerals are known

in rocks of the Lamboo Complex (Harms 1959), but none are regarded as of

1

v
s

economic intorcste. The mineralization is confined to small shear zZones

and rarely cxceeds a length of 50 feot or a width of 2 foot: the largest

<

L
-y
t

secn was 100 feot long and 30 feet wide.

Whitewotor Volconics

.

' - - -

Small amounts of copper mineralization were noted in two localities

in the Vhitewater Volcanics:
(1) Carbonate stains coat the surface of o watorfall in o creck

five miles south of the Dunhom liver Junpup.

-

(2) 4 thin isolated vein of quartz, arsenopyrite, and minor
chalcopyrite crops out six miles northe-caut of Moonlizht Valley Yord
in the Lissadell Shcet area. The vein could only be traced for several

inches in acid volecanics adjacent to o bosic dyke.

l-
1
'
.

Fyrite was also noted within the Volcanics of this arec. In

neither of the localities is the mincralizaotion of commercial significance.

-

T

Fish Hole Dolerite

Showings of malachite and azuritc were found in the Fish Hole

]
t

Dolerite during 1963 (Flate 1), but nono wos greater than 50 foet long

t

or two feet wide. The fow samples takon from streams draining these rocks
- have high copper and nickel contents, cond further prospecting of the

i formation may e warranted. The Dolerite is possibly a corrclative of the

Dingz Dong Downs Formetion, which contains coprper mineralization in the

‘ southern part of the mep arca.

W , ¢S
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0lder Dolerites intruding the 0'Donnell FPormation

Molachite and azurite cont joints in a uralitized dolerite sill

intruding the 0'Tonnell Formation in Moonlight Valley (Lissadoll Shoeet area).

arson Volcanics

Troces of socondary copper minerals were noted in amygdeles of

the Carson Volcanics in the Valentine Crock arca.

Flreo Siltstone

Small flakes of 2zurite coot Ledding planes of the Elzec Siltstone

rwost of the Chamborloin Liiver, in the south-cazstarn port of the Lissadell

Sheet area.

Mendona Formation

Horms rceports copper mincrals at Plants Homostead as 'minor
veinlots of copper carbonate, oxides and chalcocite in a siltstone a fow
chains south of thc homestead. Individual veins do not exccod four feet
in length and threc inches in width; their origin is not apparont'. Only

flakeos of corbonate on joint surfaces were scen during the 1963 survay.

Hexrt Dolorite

Traces of copper carbonatc are rocorded from two localities
within the Speewah Laccoliths

(1) Martins Silver-lead Prospect has czurite and malachite as
scattercd patches within quartz (Horms, op. cit.)

(2) 4zuritc was noted in a shear zone associated with epidote
and quartz about five miles north of the Speewah Homestoad.

Traces of copper arc common throughout the Hart Doleritc in the

arca but the likelihood of finding cconomic deposite is remote.

intrim Platcau Volcanics

Small occurrences of copper mincrals have been reported from
widosproad localities in the .ntrim Platcou Volcanics. Most consist of
carbonates, chalcocito and cuprites native copper is also found, cither
as vesicle fillings or as sparsc disseminations. Tho bhasalt immediately
underlying; Headleys Limcstone in the Roscwood Wall area contains no visiblo
coppor minerzals, but channcl samplos six fcot long across it assoyed about
0.6 percent copper (Harms, 1959). Other samples from tke samc horizon
farther aficld showed no significont coppor contont, but the possibility of
finding cconomic low-grede copper bodies in the Jdntrim Platcau Volcanios

carmot be discounted.

Hendleys Limestone

Minor copper stains are found in the Heocleys Limestonc in
widesproad localities in the map arca. The largest are found in the
Roscwood Wall, noar 014 Lisscadell Homestead, and south of Dungle Dunsle
Outcamp, tut thoy are of small oxtent and of low value,

The mineralizotion in the Lescwood Wall consists of disscminatod

and nodular chalcocite and associated sccondary carbonates which are

\ o
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gencrally concentrated near the base of the Limestone. It occurs as
discontinuous patches over a distance of three miles, and assays from two
shallow trenches gave the following resultss .

Costean 1,0.18 percent copper over 11 feet

Costean 2,5.82 percent over six feet

The values are consistently low except for 30 inches of 11.5 percent
copper in costecn 2 which have unduly weighted the results,

Matheson & Teichert suggest that the copper has been leached from
the volcanics by surface waters and fixed by the limestone. A tcrnatively,
the copper may ¢ of secdimentory origin, having been deposited from water

richer in copper tecause of volcanic action.

Smzll patches of secondery copper minerals occur in the uppermost
limestone of the Negri Group ncer Mount Elder, and minor copper carbonatces
occur in joints in undifferentiated Cambrian limestone underlying the
Ragged Range Conglomerate on the westorn scorp of the Ragged Ranges.  The

occurrences arc of academic interest only.

GOLD

Gold was discovered in the Kimberley Region in 1884 by Hardmen (1885)
. during the coursc of a reconnaisscnce geological survey of the arcc. | He
reported promising alluvial prospects over a large area of metamorphic rocks,
and in the ensuring rush,'large quantities of gold were quickly won. However,
the auriferous gravels, though mostly rich, were thin and of small extent,
and. the field was rapidly worked out. Dy 1890, when Woodward (1891) visited
the field, there were very few alluvial miners still working.

Most of the alluvial gold was readily traced to its source, and
by the time of Woodward's visit, all the reefs known today had been
discovered, partly developed, and abanconed. The small size of the reefs,
remoteness of the area, lack of water and fuel, and in some cases, the
mineralogy of the ores, all contributed to the failure of the mines (Woodward,
ops Cits)a Since Woodward's time spasmocic attempts have been made to re-
open the larger mines, but most appear to have been unprofitable.

ilmost all of the mines are located in two auriferous belts, the
Halls Creck-Ituby Creck arca, and thc Granis Creck area. These arcas wore
mapped in 1937 and 1938 by Finucanc, and his reports (1938 and 1939) provide
a valuable reference.

(i) The Halls Crcck — Ruby Creck area.

The gold in this area is found in small generally concordant,; guartz
roefs, either in basic rocks of the Discay Formation, or in greywadke and
slatc of the Olympio Creek Formation. Most of the rcefs appear to have
heen worked only in the oxidized zonc, and the gold occurs frec, gbnerally
in a very finely divided state, thouch specimen stone containing coarse
gold was not rarc. The reefs are rarcly longer than 700 feet or' wider than
five feet, ond as their average grade is low (between onc and three penny-

weights gold per ton), work has beon confined to selective mining of rich
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shoots.,
The most important mines of the arca were: Ruby Queen (recorced
production 8220 ounces fine gold), St. Lawrcnce (1533 ounces), Mount

Bradley (1563 ounces), and Golden Crown (1281 ounces),

(ii) Grants Crock Arean

There is no record of the ;old production from the Grants Creek
aroa which is located five miles south-ceast of Alice Downs Homostcad,
but it is belicved that only = small cmount of gold wes won, mostly from
alluvial digeings. The ficld was almost worked out at the time of
Woodward's visit in 1890, when only thrce men were working in the area.
Scveral recfs had been found, and some development had been done, including
the erection of a five-head battory, but the ore had proved unsuitable
for amalgamation; and lode mining had been abandoned by 1890. Minucane
reported on the area in 1939, but it was deserted at the time and little
work appeared to have becen done in the intcrvening yecors.

There are nine mines in the ficld, which covers an arca about three
miles by one mile. The reefs arc mostly small, and are generally low grado.
The largest arc the Perseverance Lccf, about 700 fcet long and up to 20

 feet wide, and the Caledonian Reef, about 1000 feet by eight feot.  The

~ richest is the Star of Kimberley, which averages 7.65 dwt of gold per ton

over a lensth of 470 feet and an averase width of 40 inches (Finucone, op.

. cit.). - The rcofs are quartz containing; pyrite, chalcopyrite, selceng and

somc calcite, and it appears that most of the ~old is associated with the
galono. The lodes arc 2ll within tuffacecous groywacke or basic izneous
rocks of the Discay Formation, and most trend north-cast, parallel to the
regicnal strike of the reqion. —

The only other lcde mines worthy of note are Duffers Minc, o
small reef in basal Olympio Creek scdiments which was worked until rccently,
and the Reform Mine in the hoad of the Moxry River, which in 1894 produced
210 fine ounces of gold,

Alluviel sold is also known to have been mined north-cost of Mount
Cozhlan, in the black Elvire River. During the present survey, o fow
pits on small quartz reefs were obscorved in the Olympio Creck Fermation

miles south of the Ord Liver.

IRON

Deposits Near Pompeys Pillar - ilestorn and Eastern

Deds of low grade siliceous hemotite crop out over o total strike
lenzth of about ten miles ncear the base of the Golden Gate Siltstone along
the crcst of a high cucstal rance, situcted ot the south-west extromity of
the Carr Doyd Rances and lying about six miles north of Mount Nyulosy.

They have boen studied, and scattoered somples takon for assay, by Horms (1959)
and MacLeod (1963).
Only two deposits approach ore grades the 'Wostern Deposit!

lying about scoven miles north of Mount Nyulasy; and the 'BEastern Deposit!
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lying cboutsix miles north-east of Mount Nyulasy. The two deposits are
separated by the Ivenhoe Fault, which in this locality strikes between zlbout
240o and 2600, and which has displaced the 'BEastern Deposit! about 10000
foet east of the 'Western Deposit'.  The 'Eastorn Deposit'! is the larger

of the two, but the overall grade is lower and access more difficult.

The deposits crop out on the dip~slope of the range and consist of
beds of massive hematite with scatterced sand grains and hematitic sandstone.
Ferruginous shale and quartz sandstone arc intimatcly interbed?ed with the
iron-rich rocks and intercalate with them along strike. The massive
hematite is cross-bedded,; indicating a clastic origin, while associated
sandstones show abundont shallow-water sedimentary features., Individual
hematite beds arc up to fiftecen feot thick, Suporficial pisolitic and
botryoicdal gocthite occurs on the weathered dip slopes.

Tho '"Western Deposit'! renges between fifteen to thirty-five feot
in thickness and is abtout 9000 feet long. The width varies up to chout
400 feet (MacLeod, 1963). The Coposit is cccessible by means of four-wheel
drive vehicle and was testod by drilling during 1962 and again more
oxhoustively in 1963-64. Results arc not available for publication. 4

brief study of surface outcrops (MacLood, 1963) indicates zbout six million

" tons of 60% F0203 ore may be avnilable by means of very selcctive mining.

Silica is the mein impurity.

The 'Ecstern Deposit! crops out over a strike length of about four
miles and is thirty-five fcet thick., It caps a dip=-slope, dipping 15o to
20° cast, for a width of seveoral hunirod fcet. Numerous small cross-foults,
with throws of a few feet, cut the orchody, Individual beds range up to
60% Fe203 (Harms, 19593 MecLeod, 1963), but numerous intercalotions of sand
and shale make it unlikely that ore in excoss of 50% Fe203 could bLe mined
by conventional techniques. Up to twenty million tons of iron~rich material
is indicated, but only a small fraction of tkis can be considored as possible
ore (MacLeod, 1963). The deposit was not accessidle by vehicle during
1963.

The overall low grade and limitcd extent of the Deposits meke it
wnlikely that they could be mined economically under current market
conditions to provide a direct shipping ore. However, as much of the
hematite~rich zone is coarsely granuler, the deposits could conceivebly

provide a substontial tomnage of henoficiable oxe.

Dandicoot Ranse Deds

The Dendiccot Nlange Deposits lic two miles west of the Ord River
Diversion Dom and one mile east of the Ivanhoe Fault Line in the Cambridge
Gulf Shecet arca. The Kununurra - '38 Milc! road passes along the northorn
odge of the Range. The deposits occur within the Dandicoot Range Deods of
the Carr Boyd Succession.

Five widely spaced bedsy up te twenty feet thick, of hematitic
sandstonc, and minor seandy hematite ond botryoidal-heomatite, crop out along
the crost of the Lonse, which has up to 750 feet relicf. They dip 20° south

k—\ L
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and can be traced for up to two miles clong strike.

The deposits have not beon tosted or assayed. Visuzl cxamination
indicates that the material probably contains less then about 45% Fe203.
Silica is the mein impurity. The attitude of the beds would moke mining
difficult ond the deposits camnot be considered as economic propositions

at the present time,

0'Donnell Formation

Scattered bods of hematitic sandstone up to twenty feet thick, which
have becn traced for up to one milc a2lon: strike and small occurrcnces of
massive hematite resulting from metasomatism adjacent to dolerite intrusions,
occur within the O'Donnell Formation in the O'Donnell Ronge - Wilson River

oxea. None of these deposits are of cconomic significance,

LELD

Small deposits of lead arc known in Hells Creck Group,; gronito
of the Lamboo Complex, and Younser Protcrozoic rocks of the Kimberley
Dasin Succession, but none appears to offer cconomic prospects.

A small patch of sparse, Cisseminated galona in marble of the

Olympio Crock Formetion crops out in the head of Osmond Creck two miles

oast of the Halls Creck Fault., The deposit is too small to worront
testing, and goochemical prospecting in the vicinity was undertcken by
Zroken Hill Pty Ltd; but no further lead mincrclization was located.
Galena is a mincr constituent of the auriferous quartz reefs in the

Grat Grants Patch goldficld, but thoy are of no significaonce as bhasc-metal
prospectse.

4 prospect known as Doxeors Lead-barytes Show occurs in a coarso-
grained granite south-west of frgyle Downs Homestead. It is adjacent to
the Halls Crecek Foult, and can be traced for about 20 feet (Harms, op.cit.).

Two deposits arc found in the Hort Dolerite of the Spcewch arez.
(1) Mortins Silver-lead Prospect (Zlachford, 1927) is situated on the

north~castcrn side of the domed intrusion, on its contact with the Specwah

Group. The mineralization is a flat narrow vein on top of the granophyre
of the Hort Dolerite exposcd where almost 2ll of the overlying Speewch

Group has boon croded.
(2) Galena and fluorite occur in a shear zone about five miles north-north-
west of the old Speewah Homestead. The zono can be traced for clmost ten
miles, hut the galona and fluoritc occur in  lonticular weins of quartz
over a strike lensth of about 400 feet within the zone.

Traces of gelenea wore noted in the Valentine Siltstone above

a dolerito sill near a small fault two miles north of the Dunhan Livor.
Galeona hos also been reported from ncer Mount Lookout, and a hand specimen

showod minor galena associated with quartz.
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-- NICKEL
Nickeliferous chrysotile hes been found in a small shear zone in

. ultrabasic rocks of the Panton Sheet, but the deposit has no commcreial

l . sirmificancc.
-

l . FETROLEUM

The possibility of the occurrcnce of petrocleum in the Znst

discoverced a specimon of asphaltite ncar the junction of the Ord and Negri
-~ Rivcers. The Okes-Durack Kimberley Oil Company was formed and a Lore was

sunk on an anticline north of Ord Iiiver Homestead; in sediments of the

l"‘ - Kimberley region was first secriously considered in 1920 when Mr. Ckes
e

Negri Group. The bore began in Linnekor Limestone, passed throush Nelson

Shale and Headleys Limestone, and penctrated over 400 fect into Antrim

Platcou Volconics. No indications of the presence of oil were found, and
l Wade (1924) stated that it was impossible that oil was present in commercial

quantities in the Ord River arca.

o URANIWM
Uranium has been found in two locclitices in the Ord River Legion,

I . (1) at Scunders Creck and (2) noor Dunhem River Homostead.

=, - (1) Saunders Crock Prospect
l Seunders Creek rrospect is situctced about 20 miles north-cast of
_ Halls Creck on the western limb of 2 tight onticline in Halls Creck
- Group. . It wos discovered in 1954 cnd was reported on Ly Yalpole &
Prichard (1958), ond Ruker (1961). One diamond drill was put down in 1959,
I ) but only uncconomic mineralization was found (Mercer, 1961).
The radioactivity is due mostly to thorogummite, and is confined
l to basal quartz pebtle conglomerate, quartz sandstone, ond quartz greywacke
of the Saundors Creck Formation. The drill hole, T34 feet long, intersccted
" the redionctive bods botween 520 foet and 618 fect, or 400 feet to 450 feot
l below the surface, in wnoxidized matcrial. Assay results were discppointing,
and the best values were C.16 percent eU308 from 543 feet to 513 fcot 4 inches,
l and 0.04 percont eU308 from 538 fcct to 539 feoet 4 inches. The most radio-
active minerel from the core was identificd by its X-roy diffractién pottern
' os thorogummite which had thorium/uranium ratios of between 331 ond 2:1,
Indicated uranium values were thus well below ecconomic and prospcet wos

(2) Dunham River Homestead

Uranium wes discovered south of Dunhom River Homestend by United

Uranium N.L. in 1954. It is situnted close to the Dunham Foult near the

> Dunham Jumpup.

3
"

- abandoned.
/ The northarn mineral leoscs (M.C. 39, 423 de la Hunty, 1955) cover

- a basic dyke intruding sheared granite. Sutunite lining joints in the

—
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dyke has Dbeen prospected by shallow costcans and a single shaft ¢ the
shaft is now inaccessible. The radioactivity of the dyke was tested for
4000 foet; but only the prospeet nrea save hich readings.

The sccond prospect straddles the Great Northern Hichwey. North
of the Highway several costeans cut the contact between sheared gronite
and quartz sandstone of the basal O'Donnell Formation., Torbernito occurs
as & band up to four inches wide, in shcared gsranite close to the sandstone.
During 1963 the Department of Moin Roads constructed o new rozd which
passes immediately south of the prospcct,; bHut no further minerization
is visible in the road cutting.

Other claims along the Dunhom Fault to the south held by United
Uranium were reported on by de la Hunty (ope cit.). These were not
located during the 1963 survey, btut arc apparently of less sicmificance

than the northorn ones.

WATER

Although the Ord River Region hos an annual rainfell of from
twenty to thirty inches, most of this rain falls during the wet scason
from Novomber to Merch. The rest of the year is hot and dry, rosulting
in cvaporation of 100 to 110 inches per ycar. Surface waters, unloss
fed by sroundwaters; are not permanent. Jceouse most of the springs occur
in the more rugged parts of the area whore cattle grazing is impracticable,
the local cattle industry rolios heavily on subsurface water supplics,
The hydrogeology of the rogion hos Leen described by Passmore (1964).

Groundwater occurrcnces depond on the local rock-type ond structure
and on the thickneoss and permeability of alluvium or weathered bedrock.
The thickest deposits of alluvium arc found arocund the ostuaries of tho
major rivers, where they are invaded by sea water and are therefore
unsuiteble as aquifers. Thin deposits occur along meny rivers and crocks
farther inland and, provided storage is adequate, these deposits con yield
large quantities of water from sondy alluvium where the rivers travorse
sandstone or granite.

Possmore (1964) summarizes the groundwater occurronces in the
various rock types of the area as follows:

1. Of the Proterozoic rocks, tho shale, slate, sreywacke ond low
grode metamorphic rocks are poor aquifers as they have low permeability,
and irmecous and high grode metamorphic rocks yield water only wherc permeoble
weatheored matorial ovorlices the solid rocks or vherce jointing or faulting
allows storaze and tronsmission of wator. Jointod siliccous sondstone cives
risc to mony springs; and is a poienticl aquifer although it is hord to
drill, ond so far only small supplics hove been obtained. The wetor from
Protorozoic rocks is of good quality cnd is suitable for domestic purposcs

and stock.
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'In the Palaeozoic basins the basalt, limostone and sendstone arc
all good aquifers. The basalt and sandstone yield sood quality water
but the limestone, which is interbedded with shale, yields water which
contoins up to 1130 Depeme total Cissolved solids and is therefore in
places suitable only for stock.

'From the comparisons of the detoiled analyses of eight samples
from some of the aquifers it can be seen that the concentrations of the
principal mineral constituents of the cround waters are controlled by the
minerals present in the aquifers. The shale and limestone of the Negri

Group yield calcium and sulphate to the groundwater, and the crystalline

. rocks yield magnesium and sodium. Silicecous sandstone is resistant to

spsution and its water contains little dissolved matter.

'In & fow areas where the woter has a fairly high initial salinity,

concentration of surface waters by evaporation causes salinitics which ore

too high for domecstic or stock use!.
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