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TEE GEOLOGY OF THE_LANSDOWNE 1:250,000 SHEET SE 52/5 WESTERN AUSTRALT A

SUMMARY .
The geology of the Lansdorme 1:250,000 Sheet in the East Kimberley
Division, Western Augtralia is described, based on reconnaissance mapping. The
topography over most of the area is rugged and exposures-in general are good.
The King Leopold and Durack renges dowinate the area physiographically.

Precambrian rocks cover the area entirely;-except for rocks of
Palaeozoic age which crop out in the south-western corner; and scattered areas
of Cainozoic soilg. The Precambrian formations are provisionally-separated
into Archaean, and Middle and Upper Proterozoic-divisions. Most of the rocks
in the area are assigned to the Middle Proterozoic.

The oldest rocks present in the area belong to the-Halls Creek Group
of ? Archaean age. It consists of shales and greywackes which have been
tightly folded and metamorphosed to low Greenschist Facies: -This Group is
unconformably overlain by the Whitewater Volcanics which constitute the 'baaal
formation of the Middle Proterozoic succession. Granites of the Lamboo Com-
plex, of uncertain age, intrude the Halls Creek Group and Whitewater Volcanics.

The Whitewater Volcanics are overlain with slight angular uncon-
formity by the Middle Proterozoic Kimberley Basin Succession comprising the
Speewah, Kimberley and Bastion Groups. These form part of a continuous sequence
and consist respectively of feldspathic arenites and lutites; arenites and
basic volcanics with minor lutites and carbonates; and lutites. This suc-
cession is extensively intruded by dolerite and minor addociated granophyre.

Upper Proterozoic rocks, lying unconformably on the Kimberley Group,
are assigned to the Mount House Group which includes tillite, dolomite, lutite
and arenite.

The Palaeozoic rocks, consisting of Devonian reef limestones and
Devonian to Permian conglomerates, lie unconformebly on Lamboo Complex granites.

Strong folding along north-east- and west-north-west-plunging axes
has affected the area at two distinct periods. The first folds are tight, and
mostly similaer, and are found only in the Halls Creek Group. The second folds
have deformed the Middle Proterozoic rocks but not the Upper Proterozoie. The
second folds are mainly open, concentric folds which decrease in intensity
northwards. Faulting has taken place predominantly elong trends parallel to
the fold axes and is closely related to the folding. The fault movements are
associated mainly with the second period of folding.- - .- - =

No mineral deposits of economic importence have been found in the
area but traces of copper and lead have been found in quartz veins in the White-
water Volcanics. Small veins of fluorite occur locally near faults. Surface
water persists throughout the year in scattered rock holes and springs, and is
supplemented for stock watering by wells and shallow bores.

This part of the Kimberley may be of future importance because of the
proposed Fitzroy Irrigation Scheme with storage dams in the Lansdowne Sheet area.
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INTRODUCTION

Present Investigation

These notes and the geological map are based on a joint-survey
carried out in 1964 by the Bureau of Mineral Resources and-the Geological
Survey of Western Australie, as part of a programme commenced in 1962 to
map the Precambrian rocks of the Kimberley Division at 1:250,000 scale.

The adjoining sheets to the east, Gordon Downs, Dixon Range, and Lissadell
were mapped in 1962 and 1963, and the Mount Ramsay Sheet to the south in
1964. The mapping of the Lansdowne Sheet area was carried out by K.S.Plumb,
D.C. Gellatly, G.M. Derrick, J.F, Ivanac, (B.M.R.) and A.D. Allan (G.S.W.A.).

Location and Access

The Lansdowne 12250,000 Sheet area lies in the Kimberley Land
Division in the north-eastem corner of Western Australia. It is bounded
by longitudes 126%E, and 127°%0'E and by latitudes 17°S.and 18°s.

Lansdowne Homestead, situated near the geographical centre of the
Sheet. area, is approximately 300 and 340 miles by road from Derby and
Wynd.l;’mm respectively. These towns are commected by way of Halls Creek by
a regularly maintained grevel road from which spasmodically maintained
gstation tracks give access to the Lansdowne Sheet area from Fitzroy Crossing,
and from near Halls Creek. Access to the north.western part of the Lans-
downe Sheet area from Derby is by way of Mount House. Within the area graded
station tracks conmnect the homesteads, from which sparse subgidiary tracks
radiate to bores and stockyards. All roads in the region are impassable at
times during the wet season.

The homesteads in the area are served by fortnightly air services
from Derby and Wyndham, and these in turn have frequent connections with
Perth and Darwin. Light aircraft are available for charter in Derby and
Wyndham,

Population and Industry e iy

The only centres of permanent habitation are the homesteads of
Glenroy, Tableland, Mornington, Bedford Downs and Lansdowne. Elgee Cliffs,
a small property 20 miles south-west of Bedford Downs is nbw abandoned. The
population is estimated to be approximately 250, the majority being abo=-
. riginals employed as stockmen by the station owners. Cattle raising is the
only industry of any importance, an extension to this being the Air-Beef

meat-works at present based on Glenroy.

In view of the proposed irrigation scheme in the Fitzroy Basin
with ' storage dame in the Lansdowne Sheet area at Diamond Gorge, Pyra Gorge,
and on the Leopold River, the area may assume greater importance in the
foreseeable future.
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Climate and Vegetation

The Lansdowne sheet area lies in a region with a semi-arid to
arid monsoonal climate (Fitzpatrick and Arnold, 1964). Two-distinct seasons
exist, the "wet" and the "dry", separated by short trensitional periods.
The wet season extends from December to March, generally heralded during
October and November by inecreased tempera'éures, higher humidity and more
frequent thunderstorms. The latter, together with the more important
cyclonic and monsoonal disturbances contribute the bulk of the annual rain-
fall. During the dry season, the Kimberleys come undef, the . influence of
a large anticyclone system, resulting in hot cloudless days, and during
June, July and August in cool to cold nights. The prevailing winds are
easterly during the dry season, and both easterly and westerly during the
wet season, though westerly winds predominate in areas closer to the coast.
In the latter half of the dry season "willy-willys" and dust storms occur
frequentlye.

The Lansdowne sheet lies almost entirely bétweeﬁ the 20" and 25"
isohjets. The mean annual rainfall ranges from 18" to 20" at Lansdowne in
the central south, to near 25" at Glenroy in the nor‘EH-west,"l almost all
of the rain falling between December and March.

. Maximum temperatures during the day are uniformly high throughout
most of the year, ranging between 90°F and 100°F for all months except
Jine,, Julytand August, when the mean maximum temperature is near 80°F.

Mea.n mimmum temperature for the same perlods are 75°F and. 50°F respect-
ively, thougl homesteads such as Tableland, located on the Kimberley
platea.u, often record frosts during July, the coldeat month. November is
t‘ne;ﬁottest month with a mean maximum temperature of, 100°F Evaporation
rates are high,, approximtely 100" to 110" per year, the highest retes

occurring during September, October and Hovember. The majority of water-

holes are, as & result, only semi-permanent.

i 107 The vegetation distribution depends on & complex interaction of
regj.ona.l ¢limatic variation, evaporation-rainfall balance and na.ture of
thengoili'and hénce of the bed-rock producing the soil. Perry and Lazarides
(1962) and Speck and Lazarides (1964), after detailed investigation of
i{hess factors, concluded that depth of soil (and hence type of bed-rock)
tay control vegetation types moreso than the chemical properties of the
goile _ Roverts, Halligan and Germuts (in prep.) present an example from the
Mount Ramsay Sheet area of this particular conclusion. Chemical control
of vegetation, however, is well illustrated throughout the Lansdowne Sheet
by the extensive areas of basalt and dolerite which support a-aingl'e spini-
fex type, Triodia wiseana, which apparently fa.vours a calcareous environ-
ment.. (Speck end Lazarides, 1964).
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The négrthem plateaux of the Sheet area form-open woodlands with

scattered eucalypts, scrub and grasses, while to the south, scrub-end
spinifex are more common, and the eucalypts mom stunted. - Along most water-
courses moderately dense stands of eucalypts occur, while many of the
spring-fed gorges within the King Leopold and Durack Ranges-contain abundant
fern growth and pandanus palms. A common eucalypt type throughout the area
is E. brevifoiia, or shappy gum.

Bagaltic country, in general, -cg.rries fine grasses, and supports
box and coolibsh {E. misrotheca) and bloodwoods (E. pyrephora and E.terminalis).
In areas of sandstone bedrock, woolly butt (B. miniata), messmate (E.tetra=

donta) and the cypress pine (Callitris verrusoga) are common tree types.
(Teakle, 19443 Jutson, 1950). The baobab or bsttle tree is commonly well
developed in limestone areas of the plateau region, and in open sandy water-

courses in granite and sandstone.

Survigx Methods

Geologiwal investigations were carried out by means of Land-
Rover and foot traverses, the more inaccessible areas being covered by
helicopter rssonnaigsance, during which 25 fiying hours were logged. Air
photographs flown in 1949 at a svale of 1:50,000 and air photo mosaics
covering the area were made available by the Royal Australian Air Force.
Geological data were plotted initially on 1:50,000 scale Ro;lral Australian
Survey Corps topographic base mape prepared from air photographs. These
maps were then photographically reduced to a scale of 1:250,000 gnd redrawn,
using ai'Roy&l Australian Survey Corps topographic base map on this scale,
compiled in 1961 from the 1949 air photographs.

+ Previous Work

“aoo e Very little previous geological work has been carried out on the
Lansdowne Sheet area, unlike adjoining areas to the south and east. This
can be attributed to the inaccessability of the area relative to the Derby- -
Halls Creek - Wynd.h]'am road, the rugged escarpment of the King Leopold Ranges,
and the, abgence of any worthwhile mineral deposits. Reconnaissence of &
fioh-geological nature however was carried out by Hamn (1901), who explored
much of the country to the west and north-west of Lansdowne and named many
of the topographical features of the area. Some features on the Lansdowne
Sheet area named by him inciude Mount Clifton, the Traine River and Lake
Gladgtone. Hann was preceded by Robert Buttons, who gave his name to
Buttons Creek near Mount Warton, but who failed to publish any accounts of
his exploration.

Jack (1906) wrote on the prospects of obtaining artesian water in
the Kimberiey distriat. Though this work did mot indlude areas on the lans-
downe Sheet, the includsed gevlogical map recorded property boundaries near

L3 -



4o

the present site of Bedford Downs homestead,-but reports-of this land
survey have not been located. Easton (1922), & surveyor, wrote in very
general terms of the geology of the Kimberley Plateau, where he found
"bhasalt" and "sandstoﬁe", noting that the "gms.ses are-better on basaltic
rather than on the sandstone soils". Meitland (1928) wrote briefly-on the
volcanic rocks of the region, and Jutson (1950) carried out's physio-
graphical study of the Kimberleys. Edwards (1943) enlarged on the comments
of Maitland (Ibid) and presented the first detailed petmlo;gioal gtudy of
the basic volecanic rocks of the area. Guppy, Lindner, Rattigan and Casey
(1958), working in the West Kimberley to the south of Lansdowne were
primarily concemed with mapping the sediments of the Canning Basin, but
also mapped areas of Kimberley Basin sediments and subdivided them for the
first time. Harms (1959) extemnded their work by mapping the major Pre=
cambrian rock wnits throughout the Kimberley region.. His work has provided
the framework for all subsequent work in the Precambrian of the Kimberleys.

The Devonian reef complex which crops out 1n the é;rtreme south=
west comner of the Lansdowne Sheet has been studied in detail by Playford
and Lowry of the Geological Survey of Western Australia, who have kindly
prov:.ded their notes and map for incorporation into this report and accom-

pa.nying Sheet.

1 s

PHYST OGRAPHY

4 '. i —Observations in the Lansdowne Sheet. area are in agreement with
those "of Dimnet and Plumb in the Lissadell Sheet area’ '(1964), who found
that_ physiogmphy and rock types are closely related. The ‘physiograephic
diwaim of. the Lansdowne Sheet are & natural eontinuation of those
delineated in the East Kimberley by Dow, Gemuts, Plumb and Durmet (1964),
and vaes (1955), though certain of the divisions have been renamed.

Wright (1964) recognises two broad divisions - & North Kimberley
Division. and.a Pitzroyland Division. Within the La.nsc'lome Sheet area they
consist!'of the Kj.mbe:cley Plateau Province and the Kimberley Foreland Pro=-
viz_me of' the" one hand, and the Fitzroy Upland Province and Fitzroy Plains
Province on the other. The divisions recognised in the Lansdowne are ares

This report wﬁ@t'riggg
-+(a)" Kimberley Plateau Kimberley Plateau Province

(b) Mte Oumming Platean
1'”(t::) Cﬁiﬁﬂerﬁ.’m’ Foothills }
(d) Bow River Hills
(e) Onslow Hills Fitzroy Uplands Province
(£) Halls Creek Ridges o
(g) Fitzroy Ranges Fitzroy Plains Province

Kimberley Foreland Province

Tk
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Bureau of Mineral Resources Geology and Geophysics, August 1965

PHYSIOGRAPHIC SKETCH MAP-LANSDOWNE 1:250000 SHEET AREA

Fig. 1
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(a) The Kimberley Plateau occupies more than half of the Sheet area,

and is the most outstanding physiographic unit in the North Kimberley
Division of Jutson (1950) and Wright (1964). The southern margin is a

line of rugged cliffs with heights of up to 300 feet and elevations ranging
from 1400 ft. to 2800 ft. above sea level, the average elevation of the
plateau being between 1500 ft. and 2000 ft. The Kimberley Plateau is an
uplifted peneplain which can be subdivided into the Eastern Platesu and

the Western Plains (Wright, 1964). The former represents the High Kimberley
Surface of Wright, and consists of struoctural benches, gently dipping
cuestas, and plateaux bounded by scarps up to 300 ft. high, with bedrock
predominantly of resistant sandstone. W

These plateau areas are developed on Mount Clifton, Baulk Face
Range and the Durack River headwaters, generally where shales and silt-
stones underlie resistant sandstones. The isolated nature of the plateaux
distribution reflects the gentle warping of the Kimberley Plateau which
took place during the Tertiary. Erosional remnants of the Eastern Plateau
province ocour in the south and south-east of the Sheet area. Wright also
recognises a Low Kimberley Surface forming dissected plains (100 ft. to
1500 ft.) in the main headwater valleys of the eastern plateau, but this
surface has generally been obscured by a further cycle of erosion which

developed his Fitzroy Surface. In the Kimberley Plateau region this sur-

face is represented by the subsequent vallegys of the Chamberlain and
Upper Fitzroy Rivers, and by the Western Plains which have an average
elevation of 900 ft. and relief of approximately 100 ft. The Western
Plains, lying west of the Hann River, have formed over the softer and
wesker siltstones and shales of the Mount House Group, illustrating the
close adjustment of erosional surface to lithology.

The major streams are superimposed, with consequent, subsequent
and obsequent drainage patterns. The Fitzroy River below its juncfion with
the Hann River has formed deeply incised meanders in the resistant sandstone
bedrock of the King Leopold Ranges, resulting in the Sir John Gorge. Minor
streams show a dendritic drainsge pattern in areas of flat-lying rocks, or
a parallel and rectangular pattern in areas of dipping rocks, controlled
by jointing and bedding. Away from the river valleys there is thin and

scattered soil cover and sparse vegetation.

(b) The Mount Cummings Plateau ocours only along the southern bound-

ary of the Lansdowne Sheet area, but is more extensively developed in the
Mount Ramsay Sheet area to the south (Roberts, et al., 1965). It forms

part of the Kimberley Foreland Province of Wright's (1964) North Kimberley
Division. It is essentially an outlier of the Kimberley Plateau and con-
gists of mesas and gently dipping cuestas with an average elevation of about
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Figure (2). Physiography of the Halls Creek Group. K.A.P.

Typical physiography of the southern part of the Lansdowne Sheet
area. Whitewater Volcanics and Hart Dolerite are present in the
foreground, and are faulted against the Halls Creek Group in the
middle distance, which shows typical "hummocky" topography; ver-
tical Speewah Group in the distance. Locality 8 miles east-north-
east of Pyra Gorge looking east.

Figure (3). Physiography of the Kimberley Plateau. K.A.P.

View of the Western Plains of the Kimberley Plateau showing Mount
Clifton, an erosional remnant of the High Kimberley Surface.
Mount Clifton consists of a capping of Estaughs Formation rocks

overlying the more easily eroded Throssell Shale; near Glenroy
homestead.
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1200 feet. In the Lansdowne Sheet areas the drainage is deeply incised,
dendritic and essentially obsequent.

(c) Kimberley Foothills. These coincide with the-Kimberley Foreland
Province Division (Jutson, 1950 and Wright 1964) which extends from the
King Leopold Ranges southwards and westwards into the Fitzroy Basin. .The
foothills range in elevation from 100 ft. to 1500 ft. above sea level, with
an aveiage elevation of 1300 ft. and form a complex system of hogbacks and

cuestas interspersed with extensive tracts of undulating hills and broad
valleys. These latter features are characteristically developed on out-
crops of dolerite and show in places a strong development of black soil,
which generally yields fair pastures. The foothills, according to Wright
(1964) constitute a part of the Low Kimberley erosional surface, but mesas
with relief of up to 500 ft. are erosional remmants of a previoualy more
extensive Kimberley Plateau (or High'Kimberlqy) surface.

Subsequent drainage is commoxfp controlled by bedding and joinfing

?" *

in thehbedrddsg but because of the variable nature of rock type and topo=-
graphic forms,no single drainage type predominates.

b |

. (d4 @) Bow River Hills, Onslow Hills., These two divisons, which are
characteristically developed on granitic terrain, are similar in physio-

graphic type, and differ only in areal distribution and in elevation.

<. i ' .They are natural subdivisions of the Fitzroy Uplands Province
and.cbinqide respectively with the Eastern Uplands apd North-Eastern
Motntain Ranges of Wright (1964). They are areas of relatively low relief
forming on crystalline basement rocks cropping out ip-the sopth-eastern,
southern and south-western parts of the Lensdowne Sheet area. Both divisione
are characterised by low rounded bouldery hills and isolated tors, between
which: are-narrow pediments and pockets of alluvium and safidy soil, support=-
ing a poor and éparse vegetation. Drainage is markedly dendritic, but in
the- Onslow Hills is strongly joint-oontrolled in parts. The Bow River Hills
have an average elevation of approximately 1400 ft., the Onslow Hills being
1ower, with an average elevation of 800 ft. Wright (1964) notes that both
divisions represent the Low Kimberley erosion surfaoe, and it seemSprobable
that the lower elevation of the Onslow Hills is due to transgression of the
Fitzroy er031on surface from the southy where it forms:.broad plains as a
reault of complete dissection of the LOW'Kimberley surface.

(f) Halls Creek Ridges. These are a further subdivision of Fitzroy=-
land, and form part of the Eestern Uplands of Wright (1964) Thia physio=
graphic unit is developed exclusively on rocks of the Halls Creek Group,
whioh are isoclinally folded metasediments of low Greenschist Facies in the

Lansdowne Sheet area.
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The tightly folded nature of the rocks has produced a series of
discontinuous ridges and sub-parallel subsequent valleys, in which the minor
drainage is developed. Gully development on the sides of the gubsequent
valleys is common. As a result of headwater erosion in these gullies, the
ridges are breached and downcutting at these points has produced a major
drainage pattern at right angles to the structural grain of the sediments.
These major streams locally show strong meander development &nd appear to.
be superimposed. Average elevation of the Halls Creek Ridges is 1000 ft.,
and relief of the low rounded hills is between 100 ft. and 300 ft.. Soil
cover is poor because of the steeply .d.ipping nature of the bedrock, end
supports only thick spinifex and rare stunted eucalypts.

(g) Fitzroy Ranges. This division is best developed on the Mount
Ramsay Sheet area, and extends into the far south-western corner of the
Lansdowne Sheet. It consists of broad sandy plains from which walls of
massive Devonian reef limestone rise sharply to form relief of approxi-
mately 100 ft.

STRATI GRAPHY

A summary of the stratigraphy of the Sheet ares is given in
Table 1. The nomenclature used will be fully defined in Dow and Gemuts
(in prep.) and Plnng"é(in-prep.). The current usege is based essentiglly on
that of Guppy et al (1958) and Harms (1959), but differs from these works
in that certain of the units have been further subdivided on the basis of
the present more detailed work.

The classification of the Precambrian formstions into Archaean,
Middle Proterozoic and Upper Proterozoic is based on preliminary radiometric
dating carried out by the Bureau of Minersl Resdgrceé in conjunction with
the Australien National University (Bofinger, pers. comm.). This ageu.
determination work is still in progress, and absolute ages cannot be gifén
at present. The upper limits of the Archaean, Lower Proterozoic and Middle
Praterpzoic in North Australia are provisionally taken at 2,500, 1,800, and
1,400 million years respectively.

Most of the rocks exposed in the Lansdowne Sheet area are of Pre-
ca;nbria.n age, but minor outorops of Palaeozoio rocks are found in the south-
western corner. All the Precambrian rocks present are 'a.ssign,ed to the
Middle Proterozoic with the exception of the Halls Creek Group and Tickalara
Metamorphics which are tentatively regarded as being of Archaean age, and
the Mount House Group which is of Upper Proterozoic age.
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ARCHAEAN

HALLS CREEK GROUP.

Greywackes and phyllites of the Halls Creek Group are the oldest
rocks found in the Lansdowne Sheet area, and are tentatively assigned.an
Archaean age on the bagis of preliminary radiometric dating (Bofinger, pers.
comm.). Their base is not exposed and they are unconformebly overlain by
rocks of Middle Proterozoic age. The Halls Creek. Group rocks of this area
are referred to the Olympio Formation, which is the topmost of the five
formations of the Halls Creek Group found in the Gordon Downs and Dixon
~ Range Sheet areas to the east.

The name Halls Creek Group was first used by Matheson and Guppy
(1949) for rocks which had previously been included in the "Mosquito Creek
Series" (Matheson and Teichert, 1946). The term "Olympio Creek Formation"
was used by Smith (1963) and Dow et.at. (1964), who put forward a subdivision
of the Halls Creek.Group, including in it the McLintock Greenstones of
Matheson and. Guppy, (op. oit.). The name has now been changed to Olympio
Formation, and -is included in the revised stretigraphical succession of the
Halls Creek Group. (Dow and Gemuts, 1964). E & oK

The formation ¢rops out in the southern part oi‘"'th:e Lansdowne
Sheet area in the cores of several major anticlines, scattered -over a 70-
mile=long belt, and has a total area of cuterop of about 280 square miles.
The rocks are strongly folded and no estimate of thickness san be made.

The Halls Cresk Group rocks form irregular huminodcy topography
consisting of low rounded hills with densely spaced subsequent minor streams
and meandering consequent mwjor streams deeply incised into bedrock.

In most plasss in the arsa the Olympio Formation is overlain by
the Whitewater Volcaniss. In general the strike of the two formations is
parallel at the contact but an unconformity is inferred from localised
differences in dip and from the much greater degree of deformation exhibited
~ by the underlying rocks. At a locality tem miles south-east of Torrens
Yard however, & strong engular unconformity is present between the two fore
mations. In certain places in the south-eastern part of the Sheet area the
Olympio Formation is overlain with strong angular unconformity by the O'Donnell
Formation and by the King Leopold Sandstone. The Olympio Formation is
intruded by granites of the Lamboo Complex and by dykes of porphyry similar
to those of the Whitewater Volcanies.

Rock types are principally grey, purple~grey, green-grey, and red-
brown greywackes and shales. Subordinate rock types:-i.nclude dark-grey and
finely banded purple limestone occuring as rare 1 to 3 feet thick beds near
the top of the sequence, and banded siliceous siltstones and fine-grained
sandstones. The ghales and greywackes are mostly in'l:e;rbedded, with'gremdces
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predominating near the top of the sequence, and shales becoming dominant:
lower dowm. Slight, mu.inlyldynamio metamorphism has resulted-in the pro-
duction of slates and phyllites from the more argillaceous rocks. Inter-
gection of cleavage and bedding has locally given rise to-blade-shaped
cleavage fragments. The greywackes are relatively unaffected, and maintain
their original bedding with 6-inch to 18=-inch thick beds even where the
shales are strongly cleaved. The more massive greywackes are jointed with
thin quartz veinlets infilling ac Jjoints.

Petrographically the Olympio Formmation sediments are predomi-
nantly siltstones composed mainly of quartz with interstitial patches of
sericite and pale yellow-brown chlorite which in some specimens forms
anastamosing films indicating an incipient cleavage or schistosity. Late
muscovite flakes are present in certain samples and have poikiloblastie
inelusions of quartz.

A lithic quartzose sub-greywacke examined consists mainly of
poorly-sorted quartz grains, fragments of shale, and acid and basic vol-

canics, set in a very fine-grained quartz sericite-chlorite matrix.

The porphyritic dyke rocks cutting the Halls Creek Group have
phenocrysts of quartz, feldspar, highly altered biotite, and pyroxene in
a very fine-grained quartdo-feldspathic matrix.

An example of a thermally metamorphosed Halls Creek Group rock
from the contact with Bow River Granite consists of large poikilo'bla.st:‘_'a
of cummingtonite and glomeroporphyroblastic aggregates of phlogopitie
biotite, and ? andalusite, chondrodi te and quartz, wi'th minor accessory
magnetite. T

1 =

ARCHAEAN TO PROTEROZOIC

LAMBOO COMPLEX.

The neme Lemboo Complex, derived from the Lamboo Homestead, 30 _
miles south-west of Halls Creek, was used informally by Matheson and Guppy-
(1949), end defined by Guppy et al (1958), to include granite, granite
gneiss and undigested remnants of metasediment.

In the Lansdowne Sheet area the Lamboo Complex orops out prineci=
pally in the south-eastern and south-western corners, but small outcrops
ere also found near Pyra Gorge and near Mad Gap Yard. It consists almost
entirely of intrusive granitic rocks and their associated dykes end veins.
Metamorphic rocks are of minor importance, and ﬁre confined 'to narrow zones
of "hornfels in intruded sedimentary and igneous rocks though emall areas of
t'r_teltt(a..m:)rphics - Tickalara Metamorphics - crop out as foof pendants in granites
in the south~east corner of the Sheet. Low rounded hills, and.residual tors
with sandy pediments are characteristic topographic forms of the complex.
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Granites of the Lamboo Complex cut rovks of the Halls Creek Group
and Whitewater voleanicg, and are overiain nnsonfrormably by rocks of the
Speewah Group. Their age is Lower to Middle Proterozoic in part, but younger
intrusives may be represented. Age relationzhips -between the intrusives
have been determined from field observations in wmost ¢ases; though some

relationships are unsertain and await age determination for econfirmation.

Seven granitic types are recognised, ell ¢f them apparently of
megmatic origin except for the Long Hole Granite whiéh may also include
metasomatic rocks. The nomenclature of the granites in the east follows
the usage of Dow and Gemuts (in prep.). That for the western granites, which
'ig used for the first time in this report, has been proposed because it is
uridesirable to c¢ontinue the East Kimberley grenite subdivisions indefinitely
westwards, and because the western granites of the Lansdowne area are more
varied in type and certain of the varieties present do not correspond litho-
logically to those of the East Kimberley. The five types recognised in the .
west, in order of desreasing age are Long Hole, Chaneys, and Lerida Granites,
Bickleys Porphyry and Mulkerins Granite. Of these, Long Hole and Chaneys
Granites may possibly be equivalent to the Bow River end Violet Valley
Granites of the eastern part of the Sheet area. Bickleys Porphyry is simi-
lar to the Castlereagh Hill Porphyry of the Lissadell Sheet area but it is
almost 100 miles from the nearest outcrop of Castlereagh Hill Porphyry.

Characteristiz petrographic features of the. Long Hole, Chaneys,
and Bow River Granites which are all biotite granites, are the presence of
perthitic feldspar, zoned plagiotlase, myrmekite, intergranular albite,

albite rims on microperthite, and the presencs of minor accessory pink zircon.

Tickalara Metamorphics.

The Tickslara Metamorphiss, named by Dow et al. (1964) from the
Tickalara Bore in the Dixon Range Sheet area are found in the Lansdowne Sheet
area only as two smail outsrops in the south-east where they form roof pen-
dants in the coarse-grained biotite granite (Bow River Grenite). The most
common rock types are foliated and compositionally banded sordierite-
sillimanite~ and sillimanite-gtaurolite-bearing paragneisses. Contacts
between xenoliths and granitic heost rocks are sharp with no obvious contact
effects, Metamorphic minerals such as sillimanite, cordierite, and garnet
predate a prominent secondary foliation, a feature which suggests that the
metamorphism of these gneisses is earlier than, and not a result of the
granite emplacement.

Bow River Granite (new name)

The name Bow River Granite is derived from Bow River, in the southern
areas of Lissadell Sheet, which flows through typical outsrops of the granite.
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It is the most widespread mass in the south-east corner of the Lansdowne
Sheet area, and intrudes the Tickalara Metamorphics, Halls Creek Group.and
Whitewater Volcanics. It includes coarse-grained grey biotite granite,
minor granodiorite, and pink porphyritic biotite granite, and is intruded
by quartz reefs and dolerite and aplite dykes.

Lenticular xenoliths up to 9" in diameter of fine-grained biotite
granite are common, while xenoliths of still recognisable sedimentary rock
predominate near the contact with the Halls Creek Group. Towards the
contact the granite, nomally massive, becomes foliated locally and finerw
grained. The irregular nature of the contact and the restricted foliation
in the Bow River Granite sﬁggests absence of major movement at the time of

its intrusion.

In thin section the Bow River Granite shows a hypidiomorphice-
granular texture, and consists of zoned plagioclase (AnEOelo) which is
gsericitised, epidotised; and has myrmekitic rims. Perthitic potash feld-
spar, chloritised biotite, and minor accessory zircon and apatite are also
present. The narrow contact zone of the Bow River Granite shows a xeno-
morphic-granular texture and contains large anhedral flakés of muscovite
and scattered grains of tourmaline in addition to the mineral essemblage
listed above. The development of muscovite may reflect contemination of
the granite by pelites of the Halls Creek Group.

Violet Valley Granite (new name)

i This granite is nemed after the Violet Valley Bore, latitude
17°14'S, Longitude 128°00'E, in the Dixon Range Sheet area, around which
typical rock types crop out. It is a medium-grained biotite-hormblende
granite or granodiorite of small areal 'extent £ ound only in the south-
eastem corner of the Sheet area, and has a distinctive dark grey air photo=
graph pattern. It intrudes the Halls Creek Group, and is apparently later
than the Bow River Granite. Dow et al (1964) tentatively consider the
Violet'Valley mass to be & finer-grained biotite-rich phase of the Bow
River Granite.

Long Hole Granite (new name)

The name Long Hole Granite is derived from Long Hole Bore, latitude
17°58'S, longitude 126°04'E, about 6 miles west of the main outcrop of this
rock type. The Long Hole Granite croj:s out in the south-western corner of
the Sheet area where it is overlain unconformably by conglomerates of
Devonian to Permian age.

In hand-specimen it is a coarse=grained grey biotite=bearing rock
which locally contains equidimensional phenocrysts and possible augen of
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pink and white potash feldspar up to 4 centimetres across and quartz grains
up to 1 centimetra. The-qﬁartz is characteristically slightly turbid and
pale Ibluewgrey in colour, and this together with the presence of pink
potash feldspar, where present, distinguishes this mass in hand-specimen
from others in the complex.

In thin section, the rock shows a hypidiomorphic-granular tex-
ture. Plagioclase orystals are zoned with cores. of Anze 4o 8nd outer
margins of AnB-lz’ Calcic cores are generally highly altered to a fine-
grained aggregate of sericite and epidote, much of which shows anomalous
blue birefringence characteristic of clinozoisite and zoisite. Potash
feldspar is miqrobline microperthite. _Int'ergﬁm.ular sodic plagioclase in
optical and structural continuity with exsolved plagioclase in the perthite,
and small areas of myrmekite (described in detail below)-are developed
locally.

Biotite characteristicelly.contains oriented inélusions of rutile
(?) arranged in a triangular pattern, as well as hyacynth-pink zircons which
produce marked pleochroic haloes in the enclosing biotite. Kink folding
in the biotite flakes deforms the rutile inclusions. Swmall amounts of
granophyric material are present, and apatite is a common accessory.

Myrmekite and (?) albitic rims occur sporadically associated with
altered plagioclase, set in potash feldspar as host.- The myrmekitic inter-
growths appear immediately outside the altered plagioclase core, and grade
outwards: into the albitic rims with the disappearance of the stems of inter-
grown qus.rtz: The albitic rims are continuous around the plagioclase
margins, but myrmekite generally occurs only in the direction of the &
erystallographic axis of the plagioclase. These features are similar to
those commented on by Phillips (1964). Where plagioclase grains are in cone
tact with quartz or other plagioclase grains the muwmned godic rims of
plagioclase and/or zones of myrmekite, described sbove, are generally absent.
This.suggests that the rims are not & produet of normal igneous zoning, and
that the perthitic potash feldspar, with which the myrmekite is invariably
associated has played & part in the development of the myrmekite.

Chaneys Granite (new name)

This granite crops out near Chaneys Yard, latitude 18°08's,
longitude 126°14'E, on the Mount Rameay Sheet area, from which the name has
heen derived.

It is & coarse to medium-grained, evez_i;-gmined grey biotite
granite which crops out in the south-western part of the Lansdowne Sheet
area. It is commonly foliated and appears gneissic in localised zones of
shearing. '
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In thin section plagioclase (AnES) is common, and ‘is -associated.
with large grains of perthitic potash feldspar. The plaglioclase is zmed,
and has highly altered crystal cores, and marginal developments of myrmekite.
Biotite is generally slightly deformed and chloritised; pink zircon is &

common accessory.

lerida Granite (new name)

The name Lerida Granite, is derived from Lerida Gorge, latitude
17°54's, longitude 126°15'E. It crops out in the south-west corner of the
Sheet area where it is overlain by sedimentary rocks of the Speewah Group,
and near Mad Gap Yard, where it is in contact with Whitewater Volcanics.
Small fault-blocks of Lerida Granite are found a few miles west of Pyra
Gorge. Relationships between the Lerida Granite end the Long Hole and
Chaneys Granite are unknown. It is older than Bickleys Porphyry and Mul-
kerins Granite.

It is a f%z*phyritic, relatively dark coloured grey-green biotite
granite, containing pale olive-green phenocrysts of plagioclase. -It shows
a hypidiomorphic-granular texture in thin-section, and is characterized
by the development of granophyric intergrowths. Cores of unaltered plagio-
clase are An.jo in composition, and more sodic rims are invariably present.
In general the plagioclase is more inténsely sericitised than in other
granite magses, and biotite flakes are almost completely chloritised. Tour-
maline, zirecon and epidote are common accessories. The L'er.ida Granite
occupies part of & broad shear zone and is consequently commonly foliated
a.ndhi@:l;y gneigsice In the foliated rock strained augai of quartz, highly-
altered grains of feldspar, flakes of chlorite replacing biotite, and large
grains- of pale green actinolite are characteristic.

=

Uihe: inyarighie porphyeiile nabere 6f ihe Texile: Eiluite; the
relativély small phenocryst size, the pale olive green colour of the
‘plagioclase. phenocrysts, the white colour of the potash feldspar and the
relatively high biotite content d:.atinguish it from the ‘other granites of
the La.mboo Complex. ‘ '

Bickleys Porphyrye (new name)

The - name is derived from Bickleys Creek, lat:.'bude 17 44 S, longi-
tude 126000 E, which crosses one of the main outerops of this rock type.
It consists of porphyry and porphyritic microgranite, and crops out as small
discrete bodieg within the Lerida Granite, south of Tomna Yard and near
Bic:kleys Yard.

Bidcleys Porphyry crdps out mainly &s upatanding rounded hills with
only sparse s0il development both on and batween the hills. Large residual
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boulders which completely cover the hill slbpes are locally devoid of
vegetation, and produce characteristic small dark patches on air photo-
graphs.
""" In hand-specimen the rocks, which locally resemble the Whitewater

Volcanics, are paie grey to pale pink porphyries conteining phenocrysis

of quartz up to 1 am. aoross, pale olive-green plagioclase and white to
pink potash feldspar up to 2 cm. long, and flakes of biotite 2 to 3 mm.

across, in an extremely fine~grained matrix.

No contastz with the enclosing Lerida Granite have been found,
but xenoliths of %this granite in the porphyry suggest an intrusive relatione
ship. About 5 miles zouth of Torrens Yard highly sheared Whitewater
Volecanics have been traced along strike almost to the margin of ths Bickleys
Porphyry which is completely undeformed and is thus later than the Volcanics.

However, broad shear zones up to half-a-mile wide have been found
elsewhere within the porphyry, which becomes gneissie¢ in character. Large
phenocrysts of quariz and feldspar become strongly aligned and locally form
gugen. Along narrow shear zones up to 3 feet wide deformation is more
intense and the porphyry becomes phyllonitic in character.

In thin section phenocrysts of quartz show pfominent strain
shadows and marginal resorption embayments. Feldspar phenocrysts consist
predominantly of equidimensional unzoned plagioclase of &n35 composition,
and, like those of other granitic rocks in the south-western part of the
Sheet area, are highly altered to fine-grained aggregates of sericite and
epidote. Subordinate amounts of microperthitic potash feldspar phenoorysts
with marginal zones rich in small included graeins of quartz are &lso present.
Biotite, present as thick flakes 2 to 3 millimelres in diameter, is partly
chloritised and shows kink folding in slightly deformed specimens. Rare
phenocrysts of orthopyroxene are partly altered to chlorite and a pale green
amphibole.

Bickleys Porphyry is distinguished from the Whitewater Volcaniocs
by the slightly larger size of phenoerysts, and its holocrystalline watrix.
It is distinguished from the Lerida Granite by its finer-grained matrix
and less mafiec character. Pink potash feldspar phenocrysts, where present,
are also diagnostic of Bickleys Porphyry. Distinctive petrographic features
are the presense of orthopyroxene, the marginal quartz inclusions in the
microperthite and the less aitered nature of the bictite.

Mulkerins Granite

The name of this granite mass is derived from Mulkerins Gap,
(Lat. 17°54'S, Long.125°17°E) about four miles north of the northern boundary
of the mass. The Mulkerins Granite is a leucowvyatic édarseégrained none

porphyritic biotite granite. It is an intrusive masg, eliptical in outerocp



16'

form, which crops out to the south and south-west of Saddlers Yard in the
south-western corner of the Lansdowne Sheet area and extends into the
north-western part of the Mount Ramsay Sheet area. The rock is very friable
and consequently crops out only a&s very low undulating hills and low iso-
lated tors, separated by broad sandy pediments. These low outcrops are
traversed by upstanding ridges consisting of erosion-resistant quartz

veins.

The Mulkerins Granite intrudes the Lerida Granite and White-
water Volcanics and has sharp contacts with them. Contacts with the other
granites have not been observed in the field, but the Mulkerins Granite
transgresses shear zones which have deformed the other granltes and there-
fore post-dates them.

The grenite is white to very pale grey in colour, and consists
of pale grey quartz, white potash feldspar, very pale yellow-green plagioclase
and minor amounts of biotite. It is massive, unfoliated, and generally
contains few xenoliths.. A large roof pendant of Leride Granite, more than
% of a mile in diameter, is present near the north-eastern margin. Where
it is in contact with Lerida Granite, Mulkerins Granite has a contact zone
from 3 feet to 6 feet in width, which is slightly coarser-grained end con-
tains pegmatitic quartz-feldspar intergrowths and elongate blalled crystals
of biotite. The outermost 2 inches of this contact zone are partly grano-
phyrice. B B

In thin section the granite shows a typical hwpidiomorphio-granular
texture. Plagioclase'is zoned, and highly altered to sericite and epidote.
Albitic rims and myrmekite are common and intergranular albite occurs
between grains of perthitic potash feldspar. Fresh, undeformed biotite, .
and small euhedral crystels of epidote are minor accessories.

The quartz veins which cut the granite are up to 2 miles in length
with an-average thickness of about 10 feet. They are mostly barren, but
traces of copper have been noted locally.

Dykes and Veins.

Minor intrusions which are. found in the Lanadowne Sheet area

‘B 3 . : gmatluLG
include dolerite, dacite, granophyre, aplitic and?

veins. With the exception of the quartz veins, most, but qot all, are

dykes and quartz

only found cuttlng rocks of the Lamboo complax. Their age is uncertain.
Some are almost certainly related to the Lamboo Complex granites while
others may be related to the Carson Volcanics and the Hhrt Dolerite.

" (&) Dolerite

. Dolerrte dykes up to 4 miles in length and 20 feet wide intmde
the bzotlte granites of the south-eastern and south-western parts of the Sheet
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area. They are dark grey in colour, fine-grained and commonly show small-
scale igneous banding in which magnetite-rich bands are prominent. In

the south-east most of the dolerite dykes tremd north-west and apparently
£fill joints of & conjugate fracture system in the Bow River Granite.

In thin section the dolerites show a sub-ophitic texture and
congist of plagioclase (An60) laths up to 1 mn. in length, augite, minor
accessory magnetite and rare pyrite.

The origin of tfxese dolerite dykes ia»upéertq.in. ‘They may
have been feeder dykes for the Carson Volcanics, or the Hart Dolerite.

(b) . Dacite

Dykes of dacitic composition are found intruding the Lerida
Granite four miles east of Saddlers Yard, and intruding the Whitewater
Volcanics 3 miles south of Six Mile Yard. They are grey-green in colour,
vesicular and fine~grained. The dyke from the Six Mile Yard area is e
composite body which includes a narrow selvedge of vesioular purp le=grey
calcite~bearing basalt along its northern margin.

In thin section the dacite from near Saddlers Yard consists of
twinned microlites of plagioclase which ghow a felted texture, and are
associated with anhedral to subhedral greins of quartz, blebs of iron
ore and small flakes of muscovite and chlorite. Amygdules, which show.a
preferred orientation, consist of coarse-grained aggregates of calcite,
quartz, and rare plagioclase and muscovite. |

(¢) Granophyre

A dyke of granophyre intrudes Lerida Granite near Saddlers Yard.
Tt is partly sheared and is associated with small veins of amethystine
quartz. It is a fine-grained dark-grey porphyritic rock with tebular
phenocrysts of pale green-grey plagioclase up to 5 mm. in length.

In thin section the plagioclase phmoéryats. which show slight
zoning, have & composition of around Anl and are highly sericitised.
The matrix consists of completelySericitlsedraigspar graphically inter-
grown with quartz. Minor éccessoxy minerals present are pale brown
biotite, occurring in abu-ndant minute clusters aui‘rounding a grain of
iron ore, rare apatite and zircon, and moderately common zoned tourmaline
with grey-blue cores anc; pale umber-biown margins.

(d) Aplite and Pegmatite

Dykes and veins of aplite, pegmatite, and tourmaline granite
are present in the south-western part of the Lansdowne Sheet area, mainly
cutting Mulkerins Greanite. A few aplite dykes also cut Chaneys Granite.
These dyles, which are predominantly aplitic, contain tourmeline-rich segre-
gations up to 3% inches in diameter, and have a typical saccharoidal texture
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with granular quartz, plagioclase, and microperthite comstituting the
bulk of the rock. Biotite and tourmaline are accessory minerals. The
tourmaline, which locally forms a coarse symplectite-with quartz and
feldspar, is mainly orange-brown in colour but has localised blue-grey
areas, and is strongly pleochroic from brown (or ‘qlus-grqy) to very

pale=brown.

An aplite dyke found cutting the Bow River Granite in the south-
eastern part of the Sheet area is exceptional in that it contains minor
anmounts of pleochroic pale rose pink andalusite which is partly altered
to (?)gibbsite.

(e) Quartz Veins

Quartz veins are found cutting most formations in the Lansdowne
Sheet area; they are most common within parts of the Bow River Grenite,
Halls Creek Group, Mulkerins Granite, Whitewater Volcanics, and locelly
in the Hart Dolerite, and are also found extensively as fault fissure
fillings in other formtions.

The veins cutting the Mulkerins Granite-are up to 2 miles in
length with an average thickness of about 10 feet. They are mostly
barren, but treces of copper have been noted locally. "Quartz veins are
particularly abundant in the pink porphyritic phase of the Bow River
Granite near Tumagee Yard, where they are of similar dimensions and
completely barren.

Quartz veins are also abundant in areas of the Whitewater Vol-
canics especially east of Goads Yard and west and south-west of Six Mile
Yard. In these areas minute traces of chalcopyrite and galena have been
noted and also some minor limonitic boxworks east of Goads Yard. They
rarely exceed half-a-mile in length and 5 feet in thickness and are
geerally much smaller. | ' .

The quartz veins cutting the Hart Dolerite mostly extend for
only 10 to 20 yards and have an average thickness of about 1 foot. Chalco-
pyrite and gelena are widespread in these, but only in trace amounts.

Those quartz veins found as fault infillings are of greater
linear extent and generally thicker than the other quartz veins.in the
area. 'For example in the Greemvale Fault north of Tumagee Yard, a
prominent quartz reef, up to 75 feet thick, extends for about 6 miles.
This reef is breccmted in parts and the breccia zones are cut by later
' undeformed veins. &

An mtereating example of a fault-fissure quartz reef has been
noted cutting the Warton Sand.stone 7 miles eouth-ea.st of Reed Spring Yard.
Here a complete gre.da.tion can ‘be traced from tmal‘l:ered quartz sandstone
into quartz sandstone with randomly oriented quartz veinlets, and finally

t
.
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through an increase in the number and thickness of these veinlets and
gradual silicification of the sandstone, into a reef of massive quartz.

Most of the quartz reefs found in fault-fissures occur within
areas of acid rodts and may have been formed at least pertly through in
situ transformation of the host rock. These reefs are barren except for
small amounts of malachite noted in the marginel brecciated phase of the
above-described large vein in the Greenvale Fault, 3 to 4 miles north-
west of Tumagee Yard.,

MIDDLE PROTERQZOIC

Whitewater volcanics.

The Whitewater Volcanics, named by Smith (1963), form'a thick
series of acid to intemadiate porphyries which crop out in the southern
part of the Lansdowne Sheet sf!t_'efa, as & discontinuous arcuate belt. This
extends from neaer Diamond Gorge in the west, to the eastem mergin of
the Sheet area south of Bedford Downs Homestead. They are exposed mainly
in anticlinal inliers surrounded by Speewah Group sediments. Tﬁey overlie

the Halls Creek Group unconformably &nd are themselves unconformably
overlain by the 0'Donnell Formation. Tl'ieor are intruded by graniteas of
the Lamboo Complex, and by dykes of fine-grained intermediate to basie
igneous material which are probably feeder dykes of the Carson Volcanics.

The most abundant rock types, which range in composition from
rhyodacitic to andesitic, are red-brown and grey-green qﬁartz-;-feldsyr&r
porphyries which are apparently mainly ash-flow tuffs. Pyroxene=-
bearing feldspar porphyries, epidosite breccia (probably formed through
gecondary alteration of intermediate to basic agglomerate), Lepilli tuffs
and voloanic conglomerates are &lsc represented. Interbedded sediments
of sparse occurrence include shales, siltstones, ferruginous sendstones
and greywacke grits. Intrusive acid rocks have been found in the
sequence, but are not readily recognisable in the field. . These are
probably rare.’

The porphyries are wainly massive and structureless, but-
localised bedding or flow stractures outlined by lenticles of fine-grained
non-xenocrystic acid material % to 4"inch thick and 3 to 4 inches in
diameter have been noted which serve to outline.the structure where they
are present. These tend to be aligned parsllel, or sub=parallel to the
contact of the overlying O'Donnell Formation. In places the porphyries
are highly sheared, especially in the western part of the ares, and may
resemble sheared granites in hand-specimen.
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The relationship with the underiying Halls Creek Group rocks -
is one of unconformity. In the majority of places where the contact
has been examined, there is a parallelism of strike trends of the
Whitewater and Halls Creek rocks, but an unconformity may be inferi'ad
from the intense isoclirel folding in the Halls Creek Group rocks end
the simple open folding of the Whitewater Volecsnios. A'strong dis-
cordance has been noted éouth-south—wast of Gap Yard which confirms the
presence of an unconformity.

The relationship with the overlying O'Donnell Formation is
also an unconformity, partioularly well displayed 8 miles west of Pyra
Gorge, where & strong discordance is found. Elsewhere, however, the
strike of the two formations is concordant or only slightly discordant,
with transgressions of the O'Donnell Formation on to the Halls Creek
Group being found in several places. '

In certain plaoes, e.g. near Dingo Well, and extmding as fe.r
west as longitude 126° 40 , & series of greywadke grits overlies the
Whitewater Volcanics and overlsps on to the Halls Creek Group. These
gﬁ.ts are composed of material derived from, and lithologieally similar
to the Whitewater Volcanics. They are overlain apparently conformably
by rocks of the O'Dormell Formetion and are thus included with this
Formation on structural grounds, rather than with the Whitewater Vol-
caniecs on grounds of lithological similarity.

The maximum thickness of the Whitewater Volcanics is uncertain,
principally because of lack of structural information. Where it has .
been possible to obtain dip values from bedding, i_‘rom flo‘w-atmcturea.
and from interbedded sediments, e.g. west of Carola Yard, a thickness of
6,000 to 7,000 feet has been caleulated. A less relisble estimate of
9,000 feet, i)ased on the dip of the overlying O'Donnell Formation, has
been obtained south-west of Tunganary Gorge. Because of the unconformable
relationship with the O'Donnell this thickness is probably also less
than the true maximum.

The basal beds of the Whitq'u&"'&%; Volcanics are very variable
lithologically and almost certainly diachronous. They include normal
tuffaceous acid porphyry which is the predominant rock type, intermediate
pyroxene-bearing feldspar porphyry, tuffaceous sandstone, volcanice
derived pebble conglomerate and cryptogenetic greywadke boulder beds.

These basal boulder beds, which overlie the Halls Creek Group
rocks with strong angular uncopformity. l'n_vaf'ﬁeen fourd in only one
locality in the Lansdowne Sheet area, 6 miles sop‘i:h-’souﬂx-west of Gap Yard,
but similar deposits have been noted & few miles to the southeeast in
the Mount Ramsey Sheet a.réa., and also 4 miles south of Melon Patch Creek
in the Lansdowne Sheet area. The occurence near Gap Yard consists of
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rounded to elliptical cobbles and boulders of quartzite and feldspathic
greywaoke up to 12 inches in length, in a very i‘ine-gmined highly
sheared guartzose sub-greywacke ma.trix. The presence of such large
polymict boulders in a fine-grained matrix suggests that this deposit
could be a tillite. At present insufficient evidence is available to
comment further on this possibility.:.

Volcanic canglomerates, ihich overlie these basal boulder beds,
form the lowest Whitewater beds locally elsewhere, e.g. near Pyra Gorge
and west of Carola Yard. They consist of 1 to 2 inch fime-grained aoid
volcanic pebbles in a siliceous matrix. These conglomerates pass
laterally into tuffaceous greywackes rich in rounded rhyolitic fragments.
In other localities, especially in the eastern part of the area, the
basal rocks consist of pyroxene-bearing feldspar porphyries end of
quartz-feldspar porphyries.

In the Tumagee = Tunganary area a generalised gradation upwards
in the sequence has been noted from basal feldaspar-pyroxene porphyry,
with an included volcanic conglomerete horizon which is ":"01_1 displayed
half-a-mile north of Tumagee Yard, into quartz-bearing feldspar porphyry
and through to quartz-feldspar porphyry which makes up most of the
sequence. This géneraliae_d succession is interrupted by localised beds
of siltastone, and tuff which locally contains scattered iapilli, occurring
a‘boﬁt half way up the exposed sequence; and by a reappearance of feld-
spar pyroxene porphyry near the top. Elsewhere the succession is remerke
ably uniform and shows little variation except for the presence of
feldspar pyroxene porphyry near the base and also near the top. Lapilli
tuffs and agglomerates occur locally near the top of the sequence in
widely separated localities, such as 12 miles north-east of 0ld Bedford
Homestead and 8 miles west-soﬁ:th-west of Pyra Gorge, where they are

- asgsociated with rlvoli.tes, rl'q;:b"l'titio tuffs and siltstones.

Petrographic éxamina.tian shows that the majority of specimens
from the Whitewgter Volcanios are tuffaceous quartz-feldspar porphyry with
pyroxene-bearing feldspar porphyry less abundant. Typical glass sherds
occur in one specimen, but the only feature suggestive of a tuffaceous
origin in most of the others is the presence of small elongate splinters
and angular fragments of quartz and feldspar. In genersl, most of the
quartz-feldspar porphyries are tuffaceous and are probably ash-flow tuffe
whereas the feldepar-pyroxene porphyries are ]a.d:ins in tuffaceous tex-
tures and may represent lava flows. -

The phenoerysts in the quartz-feldspar porphyries are quarts,
plagioclase, and potash feldspar, with rather rare altered pyroxene and
biotite. In the feldspar porphyries, only plagioclase, altered pyroxene,
and rare altered blotite ococur as phenocrysts.
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Quartz forms subhedral grains commonly up to 5 mm. across, and
shows conspicuous resorption embayments. Plagioclase, which predomina tes
greatly over potash feldspar, occurs as euhedral short prismatic grains
up to 3 mm., which are mos tly highly sericitised and locally replaced by
carbonate. The composition of the plagioclase, where it is relatively
unaltered, is around An25-30' Potash Feldspar which occurs as subhedral
grains up to 2 mm, is a slightly turbid variety of microperthite,
probably orthoclase-microperthite, containing minute irregular shaped
flecks of exsolved plagioclase. Alteration to sericite is absent but

partial replacement by carbonate occurs in some specimens. roxene
pseudomorphs have prismatic habit and are up to 2 mm. in length. Original
pyroxene is completely replaced by chlorites, especially a variety with
low anomalous birefringence, and by minor amounts of associated secondary
sphene, epidote, and carbonate. Biotite flakes up to 2 mm. across are
completely replaced by interlayered chlorite and muscovite with small
amounts of associated (?) sphene.

Figure (4). Whitewater Voleanics. D. C.G

Probable compaction-bedding or flow-banding in acid porphyritic
ash-flow tuff of Whitewater Volcanics. The ? bedding is outlined
by small lenses of non-porphyritiec volecanic material.



Apatite occurring as small equidimensional greins, mainly
associated with altered _p';%::foxene, and small scattered zircons are minor

accessories.

The matrix is mainly a structureless crypto-orystalline mosaic,-
probably a devitrified glass, consisting of quartz, feldspar and chlorite,
and commonly contains small splinters of quartz and feldspar. Traces of
flow streaks around phenocrysts occur in sevez'ql specimens, and cuspate
glass shards in one specimen.

Because of the high percentage of matrix of indefinite mineral-
ogys the petrological classification of. the Whitewater rocks is uncertain.
Based on relative percentage of the various xenocrysts and phenocrysts
they appear to range from rhyodacite to andesite.’ The ma jority are
probably dacites. . - =Y

*
Watery River Po;'ph,m

| The Watery River Porphyry, is a discrete mass 'of apparently
intrusive dark-grey W‘hitevia.ter-typa rock which crops out athwart the
boundary of the Lensdowne and Mount Ramsay Sheet areas about longi tude
126°37'E, latitude 16°00'S. Tt intrudes the Whitewater Volcanics and is
overlain unconformably by the 0'Donnell Fommetion. The Porphyry has a
sharp contact with the Whitewater Volcanics and is darker-coloured and
finer-grained at the contact. The name is derived from the Watery River
(sLittle Gold River) which orosses the outcrop of tﬂia porphyry. The
intrusion is apparently & ﬂa‘l: lying sill which has an elliptical outarop
and an extent of a_l‘pout 25.I§que.re_ ng.lea. Becauge of the lac.lr. of struot-
ural features, the tiu'.okn:a‘sa cannot be estimated ecourately, but it is
probably at least 200 to 300 feet thick. It crops out as low rounded
hills‘disseéted by a -joint;—oontx'olled, rectilinesr:drainage pattern.

The Watery River Porphyry is a relatively homogeneous.mass of
fine—gmined dark grey rock with sporadic phenocrysts of quartz, and
locally conta.mF aturdant’ ‘angular xenoliths of cognate mteriel L 40 12
inches across.

In thin section the rock consists mainly of enhedral phenocrysts
up to 2 mm. long of slighﬁly pleochroic very pale pink to colourless
orthopyroxene, and equant gmiﬁa of completely sericitised plagioclase up
to 1 mm. scross, which together make up about 40% of 'the rock, in &
very fine-grained feldspathic matrix. Sporadic fresh 0.5 mm. phenocrysts
of magnetite with coronas of small biotite fffa)kes} buhedral embayed
quartz and small flakes of red-brown bictite are the other phenporysts -
present. Minor accessory minerals include apatite and rale pink zircon,
together with secondary chlorite and fibrous amphibole derived by alter~
ation of pyroxene. | '

*This wmit wes orizinally nemed the Watery River Porphyry but has subse~

quently been chenged to Little Gold River Parphyry to agree with usage in
name of the river itself.
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Petrographically the intrusive rock is similar to ‘the more
basie members of the Whitewater Volcenics, except that pyroxehe is very
much more abundant and is fresh whereas in the extrusives pyroxene is
completely chloritised. | |

KIMBERLEY BASIN SUCCESSION

The Kimberley Basin is a large structural basin covering the
whole of the Kimberley Plateau.: With it are inocluded the areas of
Speewah and Kimberley Group sediments exposed in the foothills of the
Plateau. Rocks of the Kimberley Basin succession are stmhgly folded
along the margins of the Plateau, but elsewhere are relatively undisturbed.
They consist mainly of arenites with subordinate lutites, basio volcanics,
and carbonates, and have a total thickness in this area of about 12,000
feet. § e

)

The Kimberley Basin stratigraphy put forward by Dow et a&l.,
(1964) has been amended as a result of work in the Lansdowne ares end a
subsequent re-examination of parts ef ‘the Lissadell area. The principal
differences are in the lower part of the sequence.

. -It has been found that the reported unconformity between the,
Liamma Beds end the 0'Donnell Formation is in fact.e. rc¥krse fault and
that the Liamma Beds are the faulted equivalents of part of the O0'Domnell
Formation of Dow et al., (op. cit.). ‘The 0'Donnell succession deseribed ‘
by them included beds now defined as the Tunganary Fd'mat'ion, the
Valentine Siltstone and the basal member of their Lockir;:!.ngnin Arkose, and
is now redefined. The term O'Donnell is retained, but is now restricted
to the lower 975 feet of the sequence listed by Dow ot al., (op.cit.).
The beds lying between the O'Dommell (as redefmed) and the Valentine
Siltstone have been removed from the original O'Domell Fomation and
renamed the Tunganary Formation. The Valentine -B,'lltatone has been
‘redefined and is now restricted to the upper 263 feet of the original type
section. The lower 75 feet of the type section are now.included in the
Tunganary Formation. The relationship of the Valentine Siltstmne to the
underlying -beds is now recognised to be one of ooni‘c:).mi.-{;y.

""Because of:considerable va.ri-atioﬁs in spelling the name of
Looningnin and the fact that these deviate considerably from the pro-
nunciation (Lonegan) this name has bgen changed in favour of Lansdowne.

The Lansdowne Arkose now includes the lower 335 feet .of"the Luman Siltstone
a8 originally defined. This change has been made because of lateral
faeies changes and the difficulty of recognising the original Luman-
Lansdowne (Looningun) boundary .
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The unite of the Ximberley Grour remaln as defined by Dow
et al., (op. cit.) Who suggested the gresence of an unconformity in the
Lansdowne area betwsen the ¥ing Leopold Sandsbone and the Luman Siltato:‘lez
The recent work hag shown that over wost of the Lansdowne area the King
Leopold Sandstone lies 'cwm_i‘omably on the Luman Siltstone although in one
locality, in the southfegs_tem part of the Sheet area, it lies wneon--
. formably on the Tunganary Formation and also on the Halls Creek Group.

The Mount House Beds of Guppy et 8l., (1958) ‘and Harms, (1959)
have now been subdivided into three formations apd are included in a
newly defired Mount House Group which algo includes the Walgh Tillite.

SPEEWAH GROTP

The Speeweh Groop is & succession of quartzose and feldspathic
arenites interbedded with chloritic lutites and minor acid volcanies.
The Group crops out in a dbrosd arc concave to the north in the northe
eastern, south-eastern and southern pérts of the Sheet area snd contains
approximately %200 feet of sediments. The rceks are 6pa’£1y folded and are
extensively intruded by dolerite. The Speewah Group lies unconformably
on rocks of the Lauwboo Couplex, Halls Creek Group, and the Whitewater
Voleanios with which it exhibits a slight angular discordence, and is
conformably overlain by rocks of the Kimberley Group, except in the area
west of Tumagee Ysrd where the rela.m onship with the overlying Kimberley
Group is wmoonf ormabl e.

The Speewsh Group tonsise of the following Formebions

5o Lvm_én Siltstone L
4e Laﬁsﬁewne Arkcose
Fe "\Taienti-ne Siltstone
2. ‘l‘miganaw Formation
1. O'Donnell Fomation

O'Donnell Formation (014 name redefined)

The 0'Donnell Fomation is the bagal um.t of the Speewah Group.
The name is derived from the O'Dormell Renge (Lat.16°24'S Long.128%12'E)
in the Lissadell Sheet area. The referemnce section is in the Lissadell
Sheet area Lat.16°32'S, Long.126°02'E. The O'Donnell Fomation as
redefined excludes the basal 110 fi‘eet of the original reference section
(Dow et al, 1964) end includes the succeeding 865 feet. The overlying
beds originaelly assigned to the O'Donnell now belong to the Tungesnary
Formationy the Valentine Siltstone and the Lensdowne Axkose.

The O'Donnell Formation lies unconformably ofi the Whitewater
Voleanics, the Halls Graek Groupy and granites of the Lawboo Complex in
the south-western part of the Lansdowne Sheet area. It is conformebly
overlain by the Tunganary Formstion, axecept in one locality in the south-
east where it is wconformably overlein by the King Leopcld Sandstone.
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The outcrop of the Formation is confined mainly to & narrow
130-mile-long strip extending from the western boundary of the map Sheet
area to near the porth-eastem cormer. For the most part the outcrop
of the 0'Donnell Formation follows the southern margin of the broad
arcuate belt of Speewah Group rocks. It consists essentially of two
members, & lower quartz sandstone member, and an upper siltatone member.
A thin discontinuous greywacke grit succession locally forms the basal
part of the sequence especially in the eastem part of the area. A thin
giltstone which occurs near the top of the quartz sandstone member occurs
exclusively in the eastern part of the area (see Fig.5). The formation
is locally intruded by the Hart Dolerite which forms a thin sill within
the upper siltstone. In one locality near the eastem boundary of the
Lansdowne Sheet area a thin sill of porphyritic rhyolite intrudes the

upper siltstone member.

The thickness ranges from over 700 feet in the eastern and
western parts of the Sheet area to around 300 feet in the central part.
The lower part of the Formation crops out as prominent strike ridges and
cuestas, while the upper siltstone formms valleys with subsequent drain-
ages In the axial regions of folds, where dips are shallow, this siltstone
forms low rounded hillocks.

The arenites of the Formation consist of medium-grained, coarse
grained, and granule quartz sandstones which are mainly white, pale brown
or pale purple-grey in colour, and minor purple ferruginous and grey=-
green glauconitic quartz sandstone. They are mostly thick-bedded, mé.ssive
to blocky, and are locally ripple-marked and cross-bedded. The siltstones
are grey-green, khaki, grey-brown, and dark grey in colour, thin-bedded
and fissile, and are commonly micaceous. They show load-casts, wave,
current, and interference ripple marks and locally graded bedding. In
the west of the area they are phyllitic due to low grade regional meta-
morphism.

The following measured sections illustrate some of the 1lithoe
lf_agical and thickness variation found in the 0'Donnell Formation:

S 0'Donnell Formation - Section 1

Generalised section measured 4% miles east-southeeast of Dingo well
(Lat. 17°941'30" S, Long.127°11' E). Measured by A.D. Allan.

Feet Tunganary Formation
313 Siltstone; green-grey thin-bedded fissile siltstone, alter-

nating with thin beds of micaceous green-grey very fine-grained
quartz sandstone and subgreywacke. Upper 60 feet has numerous
sandstone interbeds.
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 Feet 0 ‘Donnell Formation (contd.)

21 Sandstone; white to red-brown thick-bedded medium to coarse=-
grained silica-cemented quartz sandstone, and quartz granule
sandstone.

33 Siltstome; olive-green silicified siltstone, fine-greined

sandstone and shale; c¢ontains thin glauconitic layers.

95 Sendstone; redsbrown medium to coarse-grained moderately well
gorted quartz sandstone; ripple~marked and oross-bedded; basal
20 feet contain thin conglomerates with well rounded & inoh to
% inch quartz pebbles.

e Tuaonformi y e
462 Total Whitewater Voleenics

O'Donrell Formstion - Section 2

Generalised gection meauursd 1 wile southewset of Torrens Yard 17041'3,
1260i1'E, Measursd oy D.C. Gellatly.

Feet Tunganary Formation
333 Siltstone and shale; thinebedded grey-green to khaki thine

bedded, flaggy, micaceous siltstone snd shale with load-casts
and ripple-msrks. Rare thin interbeds of fine-grained quartz
sandstone present, becoming increagsingly amundant towards the
top of the section.

27 Quartz sandstore; pale grey mediumegrained, thick=-bedded
slightly glauconitic silica~cemented quartz sandstone-.

178 Quartz sandstone; pale brown to white coarse-grained, poorly=
sorted, thick~-bedded quartz sandstone. '

224 Quartz sandstone; white, buff and pale grey, coarse- to fine- '
grained, thin- to thick-bedded silica-cemented juvartz sandstone.

— Unconformity - s

162 Total Lamboo Complex (Leridas Grenite)

0'Domnell Formation - Section 3

Generalised section mea.sured 4 miles east-south-east of Mad Gap Yard
(Lat.17948'30" S, Loug.127°11'E) (Distances paced). Measured by D.C.Gellatly.
Feet King Leopold Sandstone
. Unconformity
Tunganary Formation (108 ft.)

. PR

273 Skalsg gre;~oreen and dark grey very thin bedded fissile mic-
acecus giltstone, shale, and mudstone.

80 Quarhz sandstones .white to pale grey coarse-grained, thick-
bedded hard silica=-cemented ouartz sandstone.

83 Siltetons greyegre=n thinly laminated to flaggy glavoonitic
giltstons , with thin interbeds of fipne-grained grey-green quartz
sandgtone and ghale.

11 Quartz eandstones white, comnrse-grained, thick-bedded silioca- |
cemsnted quertz gendsione.
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Feet 0'Donnell Formation (contd.)

77 Quartz sandstones purple=grey, coarse-grained, thin-» to th-l.cku
bedded silica-cemented quarts sa.ndstoneo

X Angular Unconformity
524 Total Halls Creek Group

" 0'Donnell Formation - Section 4

Generalised section estimated from air photographs about 2% miles north

of 01d Bedford Yard (Lat.17°33'S, Long.127922'E), by G.M,Derrick.
Feet :Tunganary Formation
300 Siltstones khaki, micaceous, thin-bedded siltstone with loade

castsy blocky interbeds of fine-grained quartz sandstone near
top of sequence.

50 Quartz sandstone; white to purpley coarse-grained, poorly-
sorted quartz sandstone and guartz granule sandstone.

T Siltstone; khaki, micaceous; thin-bedded siltstone with ripple
marks and load casts.

270 Quartz sandstones Ferruginous coarse-grained quartz sandstone
and purple glauconitic sub=greywacke; rock fragments commonsg
conglomerate.

30 Arkosic greywacke grits and conglomerate.
. Unconf ormilty —ci
725 Total Whitewater Volcanics.

The thicdkness variations of these and two other secticns are
readily apparent from Fig.2. Although the Formation thins towards the
central part of the Lansdowne Sheet area both from the north-east and
southewest, almost all of the thickness variation can be accounted for by
changes in the lower (arenite) part of the formation which varies from a
maximum of 465 feet down to 38 feet. The lower siltstone is confined to
the eastern part of the area; but an additional thin siltstone is present
near the base of the succession at the Fitzroy River in the exirems West.
The upper siltstone member becomes progressively more arenaceous west=
wards between Torrens Yard and the Fitzroy River where it is represented
by poorly-sorted coarse-grained grey silty quartz sandstone. It has not
been possible to estimate the thickness there because of complex folding

in the Formation.

The varistion in the lower part of the succession probably
indicates that the base of the OLDopnell Formation is diachronous a:nd\[‘
that submergence in the central part of the Lansdowne Sheet area was
later than'elsewhers. ‘

In certain aress, partimlarly in the eastern part of the
Lansdowne Sheet area, in Dixon Range, and extending westwards. to near
Coolan Creek Yard, a variable greywadte, siltstone, sandstone, and
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conglomerate sequence is present underlying the normal clean-washed -

basal O'Domnell sandstore. It overlaps from the Whitewater Voloanies on -
to the Olympio Formation near Dingo Well and is thus unconformable on-the
Whitewater Volcanics. Its rela,tionahip with the overlying beds of the -
O'Dormell Formation is uncertain. There is no apparent discordence between
the two units but the arkosic grit is laterally discontinuous end this
fact, together with the sudden change in lithology, suggests that there
mey be a paraconformity or possibly a slight unconformity between them.

The dominant lithologies of these basal beds are greywacke
grit, ocourring at the base of the sedimentary succession, purple ferru-
ginous sandstone, flaggy purple-brown granule quartz sandstone, pebble
and cobble conglomerate, and purple ferruginous silts. These sediments
reach their maximum development in the Dixon Range Sheet area, and only
the greywacke grit is represented in the Lansdowne area. These beds are
only about 120 feet thick., Of this the greywacke grit varies from about
10 to 30 feet. It varies from purple and grey-green to red-brown in
colour and oonaielsts of angular grains of quartz and feldspar up to 3 mm.
across in a fine-grained, silty matrix. Tt cldsely resembles the White- -
water Volcanics themselves and has clearly been derived locally from them,

Petrographically the sandstones are mostly well-sorted coarse=to
medium-grained quartz sandstones with grain-size mainly in the range 1 mm.
£o 0.1 mm. Minor grenule sandstones are poorly sorted. They contain
rounded to sub-rounded quartz grains with opticelly continubue over-
growths of silica~-cement which 1s the only matrix materiel in most
specimens, Hematite is present in the matrix of a ferruginous arenite
which is & sub-greywadke in composition. Rock fragments, préaent in very
small amounts in most of the sandstone, include rhyolite, quartzite,
quartz mylonite, siltstone, ironstone, and ferfﬁginous mudstone. Graine
of glauconite and rare altered feldspar are presenrt in some specimens.-
Minor accessory minerals include zircon, sphene, epidote, rutile, muscovite,
amphibole, and green-brown tourmaline.

An example of a siltstone consists of 0.6 mm. sub-angular quartz
grains and heavily kaolinised feldspar in & copious mtrix of yellow-.
brown clay material. Minor accessories are muscovite and rare zircon,
apatite and sphene. Where the siltstones are slightly metamorphosed, &n
axial plane cleavage is well developed in the more micaceous bands, the
cleavage being outlined by recrystallised chlorite and muscovite which
‘show preferred planar orientation.

Tunganary Formation (new name)

The Tunganary Formation is predominantly a feldspathic arenite
sequence wiithin the Speewah Group. The name is derived from Tungenary Gorge,
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Lat. 17°40"'S, Long. 127°20'E, where a typical section of the formation
crops out. The reference section is in the Lansdowne Sheet area at
Lat. 17°41'30" S, Long. 127°11'15% E. Tt is overlain conformably by
the Valentine Siltstone, and conformebly underlain by the O'Donnell
Formation. The formation crops out in a broad arcuate zone extending
across the southern part of the map Sheet. Thicknesses of between
700 and 750 feet have been measured near Torrens Yard and I)i-"a;iga Well.
A thickness estimate from air photographs suggests that the Formation
thickens near the eastern boundary of the Sheet area.

Topographically the Tunganary Formation generally forms cuestas
of variable slope. The dip slopes are undulating, and terraced due to
thin siltstone units interbedded with the sandstone. Consequent drainage
predomina tes, but subsequent drainage is also developed due to the

presence of the more easily eroded siltstone members.

Generalised measured sections are as follows:

Tunganary Formtion = Saction Ti

Measured near Torrens Yard, Lat. 17015'30“ S, Long. 126019'3 " B, Measured
by D.C. Gellatly.

Feet Valentine Siltstone
216 Pink to buff arkose, purple to pale grey blocky to flaggy

feldspathic sandstone. Arkose dominant at top. Interbedded
flaggy purple and grey micaceous shale. :

160 Coarse- to hedilm»grained feldspathic sandstoney buif, grey
and purple, thin-bedded and frieble. :

5 (A) Pale grey coarse-grained blocky to massive feldspathic sende
stone, grading into silica-cemented quartz sandstone.

130 Pink to buff feldspathic sandstone, blocky and thin-bedded,
with interbeds of pale grey-green quartz sandstone.

75 Feldspathic sandstone, silica-cemented, pale purple»grey to
pale pink, massive, blocky, locally flaggy.
5 White to pale grey silice-cemented quartz sandstone, mediume
grained.
112 Alternating pale purple grey and pale pink feldspathic
sandstone, thinobedded and medium-grained.
42 Feldspathic sandstone, deep purple to buff and browng blocky,

clay pellets common.

Total . O'Donnell Formtion

Tunganary Formation - Section T2 (Refelrenoe’Seoti on)

Measured 6 miles east-south-east of Dingo Well, Lat.17°41'30" S
Long. 127°11'15" E, Measured by A.D. Allan.

Feef Velentine Siltstone

165 Arkosic sandstone, pink and friable, upper horizons silicified.



P 32,

Feet Tunganary Formation - Section T2 (Contd. )

270 Frieble feldspathic sandstone, irregularly bedded with arkosie.
interbeds; wedium~- to coarse-grained, ripple marks common.

e

40 (L) Conglomerate (4" pebbles) with interbedded coarse-grained
quartz sendstone, purple to white, ecross-bedded.

5 Feldspathic sandstone, red-brown to g‘r&v, friable, cross-
beddad.

50 Siltstone, dark grey and fine-grained, blocky and siliceous,
with some sandatone interbeds.

50 Wellegorted feldspathic sandstone, red-brown on weathered

surfase, grey to pink when fresh., Frieble, irregularly bedded,
cross-bedded. ; : ;

3 tuartz sandstone, white, silicified, wmedium- to coarsewgrained,
sross-bedded and ripple-marked. Marker bed locally.
130 Peldspathic sandstons, brown tc dark grey, medium- to coarse-

grained. Thin interbeds of coarte-grained quartz sandsttme
and quartzose sub-greywacke in basal 20°,

e, - RGeS

15 Total 0'Donnell Formation

 Tunganary Formation - Sestion 3

Generalised section, estimated f:mm aerial photographs, 6 miles south

of Cattle Creek Well, Lat.127°27'E, Long. 1792713, ' by G.M.Derrick.

Feet Valentine Siltstone

140 Pink to purple arkosic sandstone, medium-grained, ferrug:.nouau
Purple flaggy siltstones.

240 Arkose, feldspathic sandstone, green-grey to light brown,

medium- to coarse-grained. Beds 1! = 1%' thick, with thin
interbeds of friable silty sandstone. .

190 Medium= to coarse-grained quartz sandstone and granule quarts
gsandestone massively bedded, cross-bedded and strongly jointed.
(A) Overlain by coarse-grained ferruginous granule sandstone,
purple in colour, friable. Grades downwards into fine- to
medi um-grained quartz sandstones, pink, ma.asive, ﬁlick-bedded

and blocky.

40 Silicified siltstoney khaki-~green to white, poorly sorted; with
lenses of granule sandstone. Characterised by abundant tree
growth.

50 Granule quartz sendstone, coarse-grained feldspathic sandstone,

- arkose, flaggy to massive. Cross-bedded, clay pellets common.
220 Feldspathic sandstone, fine- to medium-grained, thin-bedded and

flaggy, etrongly eross-bedded, ripple marks common. Grades
dowmmwards into grey-green quartz sandstones with interbedded
giltastone. Thin stringers of coarse-grained feldspathic quartz
sandstone common.

s Saeis BRI 5 e

880 Total 0'Domelil Formation
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Three broad divisions of the Tunganary Formation can be
recognised in the eastern part of the Sheet area. Both.the upper and
lower members are similar in lithology and outcrop form, though silt-
stones are mo're common in the'upper part of the sequence. The arenites
of both upper and lower members are predominantly feldspathic, buff,
purple and white in colour, locally cross-bedded and ripple-marked, with
r1pp1e waveleng'bhs varying from 3" to 18%.

These two members are separated stratigraphically by a messive
scarp-forming quartz sandstone (A). This latter unit is.-best developed
in the eastern part of the sheet area near Bedford Downs, Cattle Creek
Well and Hotor Car Yard (see section 3), where it is expressed as a
rugged dip slope. When traced west;zgrds this member thins from 190 feet
in the east to 40 feet on the northern margin of the Carola Syncline. In '
the western and central parts of the area it is represented by a 5-feet=
thick prominent marker bed of white to pale grey quartz sa:uistone.

Other facies changes apparently take place 1&tera.113 in the
succession. For example, near Bluff Yard the Tunganary beds, wh:.oh
occur as inliers in the Hart Dolerite end lave a total exposed thickness
of 425', are predominantly fine-grained pink arkoses which grade upwards
into a mixed sequence of bui‘fr to white medium to coarse=grained feldspa'bhig
sandstones., The beds at the base of this sequence are much more felds-
pa_thié and finer-grained than the Tunganary beds elsewhere.

Dolerite sills intrude the Tunganary Formation extemsively.-
Contact metamorphism of the sandstone is restricted to some recrystal-
lisation of grains and matrix at the contacts with the dolerite.

Petrographically the arenites vary from well-sorted to. poorly
sorted and have grain-size varying from 5 mm. to 0.06 mm., but most are:
less than 0.7 mm. Quartz, which is the predominant detrital mineral,
varies from sub-angular to rounded, and grains commonly have optioally
continuous overgrowths of silica cement. Feldspar which is present in
varying amounts up to 35% is principally turbid.potash feldspar. Chlorite,
hematite and c¢lay minerals occur interstitially, and in a few speéi.mens
are suffmiently abundant for the rocks to be classified as subgreywacke-
(Appendix T). Minor accessory minerals include green tourmaline, zircon,
sphene, epidote, rutile, anatase, glauconite and muscovite. Fragments
of chert and other rotk types are found but are comparatively rare.

A high degree of rounding of lafge quartz grains and slight
pitting of grein boundaries noted in one specimen suggest possible - -
aeolian abrasion in the source area, but the thin-bedded nature of the
rocks and the type of cross-bedding displayed preclude aeolian depo=
gition of the arenites.
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The giltstones and mudstones are rich in chlorite, sericite,
and clay minersls. The siltstones contain abundent sub-angilar quartz
grains 0,05 mm. to 0,002 mm. in size, end some show a bimodal frequency
distribution of detrital grains. Minor accessory minerals include
biotite, glauconite, muscovite, goethite, zircon, and authigenic pyriteL
The siltstones and mudstones are commonly interbedddgd’ and in thin
section show graded-bedding, micro-cross-bedding, and small scale slump

structures.

Valentine Siltstone (old name redefined)
|

This formation was named from the Valentine Creek (Lat.15°45'S,
Long.128°35'E) in the Lissadell Sheet area gnow et al. 1964). . The .
reference section in the Lissadell Sheet area is at Lat016°28'30“ Sy
Long. 128%°3'E. The original definition of the Velentine Siltstone -
included a basal sandstone member T70' in thickness, but in the rede-
finition of the constituent formations of the Speewah Group this member
has beén incorporated in the Tunganary Formation.

The Valentine Siltstone orops out discontinuously in & broad
‘arc which extends from near Bedford Downs homestead in the north-east
of the Lansdowne Sheet ares to Diamond Gorge in the central south-west.
It is poorly exposed, and except for e small bench developed at a
tuffaceous horizon it is valley-forming. The formation is overlein con=
formably by the Lansdowne Fomation, and underlain conformably by the:
Tunganary Formation. It is extensively intruded by the Hart Dolerite.

Siltstone, shale and mudstone are the dominant lithologies
with blocky interbeds of fine-grained feldspathic sandstone common. In
its lithology the Valentine Siltstone does not differ greatly from silte-
stone members in the Lansdowne and Tunganary Formations, except that it
ig generally less micaceoué and locally containg digtinective tuffaceous
beds. These beds consist bf rhyolite, rhyclitic tuff and tuffaceous
siltstone, all; of which are apparently lateral equivalents. These have:
not been recognised in all localities, and may be developed anly sporad.
ically within the Sheet area.

Sections of the Valentine Siltstone are as follows:

Valentine Siltstone - Section VI

Measured section 2 miles south-east of Coolan Creek Yard, Lat.17°48'39
Long. 126°35'E, Measured by G.M. Derrick.

Peet» Lansdowne Formation
24 Arkosic sgiltstone, buff to orange, green=pink on fresh surface,

micaceous. Well-bedded, flaggy, beds 1 in. to 2 in., capped
by more massive arkose, medium-grained, buff to pink.
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36

26

38

140 Total

350

Velentine Siltstone - Section VI (Contd.)

Vesicular rhyolite, rhyolitic tuff, tuffaceous siltstone,
magsive, well-bedded in parts.

Green to black mudstone, regularly interbedded with finely
banded arkosic siltstone, blue=green, purple and grey,
siliceousg slumping present, current ripples characteristic:

~Alternating bands of pink and green arkosic slltstona 3 in.

to 6 in. thick.

Mudstone, black, grey and purple, finelywlammted, locally
conchoidal in fracture.

Mudstone, thin-bedded, grey to black, with flaggy 1 in. to
2 in. interbeds of arkosic siltstone, micaceous, buff=
coloured and well-bedded.

Tunganary Formation

Valentine Siltstone = Section V2

Composite sections with distances paced, 1 mile south=south-west of
2

Lily Yard, Lat.1l7

Feet.

25

20
42

12

50

149 Total

7'S, Long. 127929'E. Measured by G.M. Derrick.

Lansdowne Formation

Fine= to medium-grained arkose, with interbedded buff, flaggy
and micaceous siltstone.

Rhyolite, rhyolitic tuff, rhyolitic agglomerate.

Micaceous shales and siltstone9 dark brown to buff, strongly
laminated.

Rhyolitic tuff, coarae-gra1n9d9 well-bedded, with tuffaceous
siltstone, micaceous, and closely jointed.

Kheki and purple slumped, micaceous, flaggy, alltstone, with

Tunganary Formation

Valentine Siltstone ~ Section V3

Composite section 1% miles west-south-west of 0l1d Bedford Yard, Lat.
17936'S, Long. 127020'E. Measured by K.A, Plumb,

Feet

30

100

135 Total

Lansdowne Formation

Black claystones, imperfeotly laminated, interbedded with
siltstone, flaggy, dark green in colour, micaceous and fgldsaw_

pathis, with load-casts and slump structures. Leminated

siltstone contains blocky siltstone (6 in. to 8 in.) 1nterbed3,
khaki to buff, and highly siliceous.

Rhyolitic tuff, fine-greined, green-grey in colour, medium-
grained; glassy, quartz fragments common.

dolerite sili
Siltstone, wall laminated and feldspathic. buff to khaki in colour
some conchoidal fracturing in interbedded claystonesg which are
poorly bedded. Siltstone more blocky and siliceous towards base.

Tunganary Formation
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The Valentine Siltstone is consistently much thinner on the
Lansdowne Sheet area than on the.Lissadell Sheet area, where the average
thickness is 235 feet, the differences being due to & lesser development
of the siltstone-shale members on the Lansdowne sheet area. In the Lans-
downe Sheet area the Valentine Siltstone is consistently about 140 feet
thick except lozally in the south, where it thins markedly, e.g. to about
35 feet west of Carola Yard.

West of Torrens Yard the Valentine Siltstone becomes phyllitic,
due to mild regional metamorphismy end can only be distinguished from
the other siitstones in the sequence by its stratigraphical position.

In thin section ‘the tuffs contain engular grains of quartz and
feldspar, 0.5 mm. to 0.1 mm. in size, and rhyolitic rock fragments up to
1 cm. long. The fine grained matrix of these tuffs is chloritic,
quartzo-feldspathic and vitreous, and reaction with xenocrysts of quartz
and feldspar has produced iesorption textures. Epidote, muscovite,
sericite, sphene and magnetite are minor accessory minerals. The silt-
gtones contain small engular grains of quartz 0.03 mm. in size, together
with flakes of muscovite and chloritised biotite set in a cryptocrystalline
quartzo=-feldspathic matrix. Segregation of the finely divided chlorite.
and sericite has resulted in small-scale épherulitic structures being

developed. Apatite and iron ore are rare accessories.

Lansdowne Arkose (New name)

The Lansdowne Arkose overlies the Valentine Siltstone and under-
lies the Luman Siltstone. The name is derived from Lansdowne Station
(L&tol?oBB'S? Long. 126045'E) much of which is underlain by rocks of ihe
Formation. The Lansdowne Arkose is the new name proposed for the Loo-
ningnin Arkose (Dow, et al., 1964) the latter name having been deemed
unsuitable (vide supra), but the redefined formation includes beds
previously assigned to the Luman Siltstone. The reference section is &
composite one measured about 2 miles south-east of Lansdowne Homestead -
(lower part), 17°37:45"S, 126°45'24"E., and 2 miles north of Elba Hole
Yard (upper part) 17034‘51"S, 127053'00" E. Relations with the overlying
and underlying formations are apparently conformable, but considerable
thickness variations in the basal beds of the Lansdowne Arkose; which are
locally conglomeraticy, may possibly indicate a localised paraconformity
between the Valentine Siltstone and the Lansdowne Arkose.

The Lansdowne Arkose crops out mainly in a continuous arcuate
belt, concave to the north, which extends from the nqrth-eaateml corner of
the Lansdowne Sheet area to the westemn margin at Diamond Gorge, and in a
subsidiary belt trending east-north-eastwards from Pyra Gorge in the
southern part of the—: map Sheet area. It is extensively intruded by the
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Hart Dolerite which has rafted large blocks, several miles long, away
from their original stratigraphical position. Within the Lansdowne Sheet
area the thickness of the formation varies from over 2000 feet in the
south at Pyra Gorge, to 1625 feet in the central part and 1330 feet in

the south-west. The formation can be subdivided into six mappable members

as follows:

Member No. Lithology Thickness*
6 Arkose and quartz sandstone (350 feet)
5 Feldspathic sandstone (480 feet)
4 Siltstone ( 25 feet)
3 Feldspathic sandstone (360 feet)
2 Siltstone (170 feet)
1 Arkose and feldspathic
sandstone (240 feet)

*Thicknesses refer to composite measured section east of
Lansdowne Hbmestead.

The Lansdowne Arkose forms a series of low parallel escarpments
and strike ridges with intervening valleys underlain by the more easily
eroded siltstones. Member 5 mostly forms distinctive low c¢liffs, and the
topmost unit forms rounded, gentle hill slopes with a smooth air photo-
graph pattern. Locally, e.g. in the southern part of the area, the
Lansdowne Arkose strike ridges increase in height and form prominent bluffs.

The arenites in the succession consist mainly of pale pink to
buff, deep pink, and purple feldspathic sandstone and arkose, white to |
pale grey quartz sandstone, pale purple-grey quartz granule sandstone and,
“tucally, pebble to boulder conglomerate. They vary from extremely frisble
to hard silica-cemented types. The distribution of silicified zones ig
highly irregular and this suggests that it is a secondary surface effect.
The argillites are predominantly grey, purple-grey and grey-~green
micaceous shale and siltstone with subordinate grey to grey-brown mudstong.

Cross-=bedding is ubiquitous throughout the sequence, and slump
structures, ripple marks and current striations are found locally. Con~
centrations of clay pellets are present in certain bedé9 and 1 in. to
2 ine. ball structures, probably due to the gffects of weathering, have baen
notede '

Considerable variations are found in the thidness of the foreset
units. In the lower arenites foresets are mostly 4 in. to 16 in. thick,
while in member 5 (above) they are characteristically 2 feet to 4 feet
thick, Slump structures are principélly gingle overturned c¢ross-=beds
within individual beds. Ripple ﬁarks, some of them asymmetrical, have
wavelengths of up to 18 inches and amplitgdes up to 3 ine..
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The surrent diresiise indiczated by the cross-bedding is from
the north-east, and the dip of the depositional slope, indicated by the

slump structures, agrees with this as the probable source direction.

Tn thin section, arenites from the Lansdowne Arkose show con-
siderable wniformity throughout the sequence. They consist of rounded
to sub-angular quartz grains ranging from 0.5 to 3 mm. in diameter,
turbid iron-stained feldspars, and minor amounts of miqropegmatite,
chert, mylonite, chlorite, sericite, muscov:ite, zircon and a black opaque

ore mineral.

Quartz grains are partly of volcanic derivetion with embayed
marging. and commonly have optically continuous overgrowths of silica
cement, Twldspar, which makes up 15 to 35% of most specimens, is mainly
turbid potash feldspar including microperthite, and has rusty brown iron-
staining in all specimens examined except from member 5, where it is also
turbid but unstained. Turbid sodic plagioclase is present in some speci-
mens, and in one, from the topmost unit, it has optically continuous

overgrowths of clear secondary plagioclase.

Some of the rocks are clean-washed sediments containing no inter-
grenular material other than silica cement, but others contain appreciable
amounts of interstitial chlorite, sericite, clay minerals and minute
quartz grains. A noteworthy feature of the heavy mineral assemblage is
the absence of tourmaline which is of common occurrence in most of the
other Speewah and Kimberley Group arenites. Sorting, which is variable
in the Lansdowne arenites, is best in member 5, and poorest in . . Gy
in which the quartz grains are more angular than in other parts of the

gequenceo

The following two generslised measured sections are representative
of the Lansdowne Arkose wi.thin the Lansdowne Sheet area amd indicate some

of the variations present within the formastion.

Langdowne Arkose -~ Section Ll

Composite section measured jartly 2 miles south-east of Lansdowne Home-
stead (members 1, 2, 3, 4) (Lat. 17938'S, Long. 126945'30"E) end partly
2 miles north of Elba Hole Yard, .(members 5, 6) (Lat. 17°935'S, Long.
126954'E). Measured by D.C. Gellatly.

Tuman Siltstone

Feet Lansdowne Arkose
(6)
197 Arkose; deep pink, coarse-grained, hard, silica-cemented arkose
with thin feldspathic siltstone interbeds.
17 Siltstone; purple micaceous siltstons.
31 Feldspathic sandstone; white to pale grsy and purple, medium-

grained, thin-bedded clayey feldspathic sandstone and pink-brown
arkose.
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Lansdowne Arkose - Section L-1 (Contd.)

Quartz sandstone; purple to grey-brown, friable, coarse-grained
thin-bedded, quartz sandstone with 1 to 2 mm. millet seed grainsg
cross-~bedded with 3 in. to 6 in. foreset units.

(5)

Feldspathic sandstone; buff=-coloured medium- to coarse-grained,
thick-bedded feldspathic sandstone; cross-bedded with 1 foot-
thick foreset units.

Feldspathic sandstone; pale creamy-pink to buff and purple
medium=-grained feldspathic sandstone.

Feldspathic sandstone; cream and purple medium-grained vexry
thick-bedded, well-sorted feldspathic sandstone; crogs-bedded
with 2 to 4 feet-thick foreset units. .

Siltstone; grey and purpgg)hi@ly micaceous siltstone with
thin interbeds of grey-green quartz sandstone and pink arkose.

Sandstone; fine-grained grey-green cherty sandstone.

(3)

Arkose; pink medium-grained, thick-~ to thin-bedded arkose and
feldspathic sandstoneo

Feldspathic sandstone; pale pink to cream, medium-grained,
thick~ to medium-bedded feldspathic sandstone and minor quartz
sandstone. Cross-bedding with l- to 2-feet-thick foreset units
near the basej clay pellets present locally.

(2)

Siltsone; flaggy grey to grey-green micaceous siltstone and
shale with thin interbeds of fine-grained pink arkose and grey
feldspathic sandstone.

Arkose; pink to brown, fine-grained arkose with 2 in. interbeds
of grey fine-grained micaceous sandstone.

Feldspathic sandstone, dark grey, fine-grained feldspathic sand-
stone with interbeds of flaggy grey micaceous giltstone.

Shale; purple grey and grey-green shale with interbeds of flaggy
grey micaceous feldspathic siltstone.

Mudstone; blocky to flaggy 'grey mudstone and shale.

Feldspathic sandstone; pale grey-green to pink-grey fine-grained
feldspathic sandstone.

No exposure (? siltstone).
Quartz sandstone; pale grey-green fine-grained quartz sandstone.

(1)

Feldspathic sandstone; buff to pale pink coarse- to medium-
grained thin-bedded feldspathic sandstone.

Arkose; deep to pale pink medium=grained thin- to thick-bedded -
arkose.

Quartz sandstone; coarse~grained slightly feldspathic quartz
sandstone with clay pellet impressions; granule quartz sand-
stone at base.
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Feet. Lansdowne Arkose - Section L-1 (Contd.)
44 Arkose; medium-to coarse-grained, medium- to thin-bedded pale

pink arkose; cross-bedded with relatively thin foreset units.

= -
e ———r——

1623 Total Valentine Siltstone

Lansdowne Arkose - Section 2

Generalised section measured 2 miles north-east of Torrens Yard (Lat.
17°38'S, Long. 126°45'30"E), Measured by D.C. Gellatly.

Luman Siltstone

Lansdowne Arkose

Feet ' (6)

93 Arkose; coarse- to fine-grained pink arkose and feldspathic
sandstone.

69 Granule sandstone; quartz granule sandstone with minor pink
feldspar in upper part. '

2 Conglomerate; quartz pebble conglomerate: % in. to % in.
pebbles of vein quartz in a buff to pa.le brown quartz granule
sand matrix.

(5)

48 Feldspathic sandstone; white to pale cream medium-grained,
medium-bedded cross-bedded feldspathic a&ndstomo

86 Quartz sandstone; white, medium- to coarse—grained, slightly

feldspathic quartz sandstone; hard silica-cemented beds
alternate with friable ones. !

340 Feldspathic sendstone; very friable, pale buff, medium-grained
thick-bedded, strongly cross-bedded feldspathic sandstone::
thick foreset units.

= o - - - -

(4)
91 Siltstone; grey-brown micaceous siltstone.
(3)
275 Feldgpathic sandstone; buff to cream, friable, flaggy, very

strongly cross-bedded feldspathic sandstone.

(2)
149 Siltstone; poorly exposed weathered red-brown micaceous siltstae
and shale. '
(Dolerite = 83 feet)
(1)
146 Feldspathic sandstone; white to pale p:l.nlc and 'buff medium~ to
coarse=grained feldspathic sandstone and arkose.
31 Arkose; buff fine-grained flaggy arkose with thin grey siltstone
interbeds.

1330 Total Valentine Siltstone
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The measured thickness of 1623 feet in the centre of the ;
Lansdowne Sheet ares is thealmgxﬁmg%e o%% w%ﬁlth%h%mé%%i%%% %ﬁgﬁt‘a 1330
feet in the south-west and to 1355 feet in the north-east on the Bedford
Stock Route in the Lissadell area. Near Carola Yard and at Pyra Gorge
in the southern part of the Lansdowne Sheet area approximate thicknesses
of 1300 feet and over 2000 feet respectively have been noted. The
thickening at Pyra Gorge is accompanied by a coarsening of the arenites
with the appearance of pebble conglomerates and pebbly coarse-grained
sandstones, and a reduction in feldspar content. Despite this géneral
thickening at Pyra Gorge, there is a westward and southward thinning of
member 6 from 350 feet east of Lansdowne to 164 feet north of Torrens
Yard and only 25 feet at Pyra Gorge.

The principal lithological variations from the quoted sections
are as follows. All the arenites become less feldspathic in the south
of the area, e.g. in the southern part of the Carola syncline and west-
wards to Pyra Gorge, and also in the west between Torrens Yard and
Diamond Gorge. Coarse granule sandstones and pebble conglomerates are
characteristic of the Carola Syncline-Pyra Gorge area; but are not found
in the extreme west. These pebble conglomerates occur principally in
members 5 and 6. An isolated occurrence of boulder conglomerate has been
noted in member 6 in the southern part of the Carola Syncline and probably
reflects localised movements along the nearby Greenvale Fault. The 15-
foot thick siltstone noted in member 6 in the reference section east of
Lansdowne dies out to the south-west and thickens north-eastwards to abouti
50 feet north of Bedford Downs homestead and 170 feet in the Lissadell
area (Dow, et al. 1964).

Luman Siltstone (old name redefined) "y

~The Luman Siltstone which is the topmost formation of the
Speewah Group is underlain by the Lansdowne Arkose and overlain by the
King Leopold Sandstone. The name is derived from the Luman Land Divigion
of the East Kimberley and was first used by Dow et al. (1964). The -
reference section is 1 mile east of Mt. Laptz in the Lansdowne Sheet'area
at Lat. 17°40130"S, Long. 126°45'E. As defined by Dow et al., the unit
consisted of two siltstone members separated by an arkose member and
'topallinthGO feet in thickness. Because of the discontinuity of the
lower of these two siltstone members, the formation has been redefined as
the 285=-feet-thick upper siltstone. The arkose, and the underlying silt-

gtone (where present) are now assigned to the Lansdowne Arkose.

The Luman Siltstone is found throughout_ﬁhe area 88 & NAITOW
outcrop at the base of the King Leopold Sandstone cliffs, extending from

the north-eastern corner of the Lansdowne Map Sheet area to Diamond Gorge
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in the west, and also in the southern part of the area in the Carola
Syncline and amimd Pyra Gorge. Because of its ready weathering, the Luman
Siltstone is poorly exposed and is commonly o'baouredlby large detrital
boulders of King Leopold Sandstone. It is commonly ?ntruded. by the Hart
Dolerite. It consists essentig_,_ll;y of one uniform siltstone unit

varying from 235 feet to less than 165 feet in thickness. It lies con-
formably on the Lansdowne Arkose and is in general overlain conformably

by the King Leopold Sandstone, which it grades into by an in.crébae in

sand content. The transitional beds, consisting of purple flaggy, fine-
to:medium-grained micaceous sandstones are assigned to the King Leopold
Sandstone. In the aouthem part of the area, e.ge in the Carola Syncline
and at Pyra Gorge, there is a sharp boundary bthean feldapaﬂlio sandstones
forming the upper part of the Luman Siltstone and olean—nahed quartz
sandetone of the King Leppold-Sandstone, and it is possible that this
sharp junction may indicate a localised paraconformable relationfhip.

The Formation consists almost entirely of purple-grey and green-
grey shale and sil_tgtone, the shale predominating in the lower ;_a_art of
the sequence and the siltstone in the upper. The arenites found in the:
south, near the top of the Beciuencp, are coarse- to medium-grained buff-
coloured feldspathic quartz sandstone and subgreywacke.

In thin section the Siltstones consist mainly of sub-émgular
qﬁ;rtﬁ gi'ains up to 0'05.“’"‘" with a copious intergranular mosaic of
sericite and pale green chlorite, minor muscovite, green biotite, zircon,
sphene and goethite. The arenites consist of rounded second-cycle quariz,
with scattered patches of completely kaolinised feldspar, and much inter-
stitial chlorite and clay minerels.

w-'+ " A generalised section of the Luman Siltstone is given below.
The principal variations from this section are that the sequence .thim: to
170 feet westwards, 4 miles west-north-west of Torrens Yard, and is
apparently even thinn_er at Diamond ‘Gorge. Also,l in the Carola Syncline
and at Pyra Gorge, thin beds of feldspathic sandstone are interﬁ’*éddédlci
with the siltstone and increase in abundence upwards to the total
exclusion of siltstone. The exposed thickness in. the Carola Syncline is
120 feet of which feldspathic sandstones form the upper 40 feet.

Luman Siltstone (Reference Section)

Generalised meagured section 1% miles east of Mount Laptz (Lat.17°40'30"8,
Long. 126°45'E.). Measured by D.C. Gellatly.

Feet. . King Leopold Sandstone.
156 - Siltstone; pale grey-green and pale purple-grey micaceous siltstone.
25 Siltstone; grey, green-grey, and purple-grey micaceous siltsfone
with minor grey shale interbeds.
22 '* Shale; purple-grey shale with thin grey shale interbeds.
33 - Shale; grey=-brown and purple-grey ahalaa with thin interbeds

of flaggy micaceous giltstone.

236 Total -

Langdowne Arkose.



Figure (6). Cross-bedding in the Lansdowne Arkose DeCeGe

Strongly developed currentebedding in the Lansdowne Arkose near
Lansdowne-Fitzroy track 4 miles due east of Mount Laptz summit.
The 3 feet to 4 feet thick foreset units are typical of this
member (No.5) of the Lansdowne Arkose and distinguish it from
others in the Speewah Group.

Figu__re !i)- King Leopold Sandstone. KedoPo

Bold outcrop of eliff-forming King Leopold Sandstone at Em
Point near Lansdowne-Bedford Downs track. The upper scree-
slope follows the outcrop of the Luman Siltstone. The low

cliffs half way up the escarpment are the topmost exposures
of Lansdowne Arkose in this section.



KIMEERIEY GROUP

- The Kimberley Group, of Middle Proterozoic age,, lies con.fortn-
ably on the Speewah Group, except in the south-eastem part of the Sheet
area, where it is transgi‘essive and }oc&lly lies ur|wonf ormably on the
Speewah Group, the Halls Creek Group and Whitewater Volcanics. It is
“conformebly overlain by the Bastion Group in the north-eastern part of
the Lansdowne Sheet area and unconformably by the Mount House Group in
the north-western part.

The Kimberley Group consists essentially of sandstone with
subordinate basalt, siltstone, and carbonate rocks and is intruded
locelly by dolerite. The following formations are recognised within the

Group:

5. Pentecost Sandstone

4o BElgee Siltstons
Teronis Member

3. Warton Sandstone

2, Carson Volcanics

1. King Leopold Sandstone

The meximum thickness of the Group in the Lansdowne Sheet area
is about 11,000 feet, of which arenites make up more than 8000 feet.

King Leopold Sandstone

The King Leopold Sandstone overlies the Lumen Siltstone, and is
in turn overlain by the Carson Volcanics. The name King Leopold Beds was
first used by Guppy et al. (1958) to describe the beds of the King
Leopold Ranges lying stratigraphically between the Lamboo Complex and
the "Mornington™ (Carson) Volcanics. The name was modified to King
Leopold Sandstone by Harms (1959) and mas subsequently been restricted by
Dow et al. (1964) to the sandstone overlying the Speewah Group and under=-
lying the Carson Volecanics. '

The relationship of the King Leopold Sandstone to the Luman
Siltstone, at one time thought to be "probably unconformeble" (Dow et al.
1964), is now recognised as being generaslly conformable in the Lissadell
and Lansdowne Sheets. However, an unconformity occurs at the base of the
King Leopold Sandstone in the south-eastern part of the Lansdowne Sheet'
area, where it rests unconformably on the basal beds of the Tunganary
Formation and overlaps on to the Halls Creek Group and the Whitewater
Volcanidge '

The King Leopold Sandstone crops out mainly in a broad belt
extending from the westem boundary of the Lansdowne Sheet area to the
north-eastern corner, and forms the King Leopold and Durack Ranges. Minor
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outcrops are also found in the Pyra Gorge-Goanna Spring area in the
gouth-east. The thickness is about 4000 feet.

It is an extremeély erosion-resistant unit, generally cliff-
forming where the beds are flat lying or gently dipping, and fofming
prominent dip and scarp slope features (e.g. Mount King) where dips are
steeper. Drainage courses are deeply incised and are mainly consequent
and controlled by faults or joints. Subsequent valleys are developed
where concordant sills of Hart Dolerite crop out within the King*Lebpplﬂ
Sandstone. '

The unit consists almost entirely of coarse-grained, 6ommonly
medium~ to thick-bedded, poorly-sorted quartz sandstones ranging in colour
from white, pale pink and buff to purple and pale brown. They range from
poorly cemented friable varieties to hard silica-cemented ones. Strong
cross-bedding is characteristic throughout the unit, with cross-bedded
units mainly 1 to 13 feet thick. Slump structures are developed locally.

Pebble congiomeraﬁes with #" to 1" pebbles are present in the
lower part of the sequence, and a marker bed of cobble to boulder cone
glomerate associated'ﬁith quartz granule sandstone and localised silt-
stone is found about half way up the succession. Cobbles and boulders
within the conglomerates consist of vein quartz, quartzite, white to purple
quartz sandstone and minor shale. |

No detailed section has been measured on the ground with tape:
- and Abney Level, but the following composite stratigraphical section has
~been compiled from cbservations at several localities in the Elgee
Homestead-Mount Laptz area. Thicknesses are partly from field obser-
vationé and partly calculated from air photograph measurements.

Section of King Leopold Sandstone - K1l

Composite section partly measured in field with Abney Level and partly
estimated from air photographp. Locelities as follows:

(&) 12 to 14 miles south-west of Elgee Homestead (Lat. 17°31's, Long.
127908'E, to Lat. 17°24'S, Long. 127°08'E).

(b) 8 miles 'north-east of Elgee Homestead (Lat. 17°21'S, Long. 127°21'E).,

(¢) 4 miles north-north-west of Elba Hole Yard (Lat. 17°31'S, Long.
126943'E).

(d) 1% miles east of Mount Laptz (Lat. 17°40'30"S, Long. 126°45'E). Measured
by G.M. Derrick and D.C., Gellatly.

Approximate

Thickness Carson Volcanics
Feet.

(aye) 125 Sandstone; pale rusty brown, medium-grained, medium- fo
thin-bedded quartz sandstone.

(a) 700  Sandstone; pale purple and pink to white, cross-bedded coarse-
grained quartz sandstone, with ripple-marks and clay pellets.

(a) 200 Sandstone; red-brown to purple ferruginous thin-bedded fine-
to medium-grained silty quartz sandstone.
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Feet Section of King Leopold Sandstone -~ K1 (Contd.)

(agc) 1170 Sandstone; hard white, medium- to coarse-grained silica-
.cemented quartz sandstone; cross-bedded and massive,
with minor quartz pebble beds.

(v) 70 Siltstone; dark grey siltstone and fine-grained fiseile
sandstone; poorly exposed; thins out to north-east and
south~west.

(e) 20 Sandstone; hard white medium~ to coarse-grained silica-
cemented quartz sandstone.

(aye) 10 Granule sandstone; coarse purple-grey. quartz granule sand-
stone, with 2 to 4 mm, rounded grains; thickness up to
30 feeto

(aye) 5 Conglomerate; pebble, cobble, and boulder conglomerate,
purple-grey to red-brown in colour with inclusions of quartz
sandstone, quartzite, slate and vein quartz; thickness
variable from 2 in. to 25 feet.

(¢) 1300 Sandstone; white, pale pink, and buff medium~ to coarse-
grained strongly cross-bedded, poorly-sorted quartz sand-
stone; rare pebble conglomerates with pebbles up to 1 in..

(c) 350 Sandstones aliff-foming white to pale cream slightly
micaceous fine~ to medium-grained clayey quartz sandstone.
(d)

50 Sandstone; strongly cross-bedded pale purple-grey to pale
brown micaceous fine-grained quartz sandstone with bleached
spots in purple beds.

4000

Luman Siltstone

Not all the minor lithological subdivisions given in this
section can be recognised throughout the area. The most useful marker
bed is the conglommte unit. Although this thins down to as little as
2 i_nches in phceg west and south-west of the reference area, the associ-
ation of éonglomera.te overlain by granule sandstone is piatinctive and
can be recognised over a total stril}ce length of more than 80 miles.

Thickness eatimfes range from 4400 feet north of Elba Hole
Yard and 3850 feet a few miles south-west of Elgee Homestead, to 3000
feet north of Lansdowne Homestead and 2300 feet at. Diamond Gorge. These
figures together with the estimate of 300 feet + (Dunnet and Plumb, 1964)
for the Lissadell area indicate that the maximum thickness occurs in the
central part of the Lansdowne Sheet area and that the unit thins to the
north-east gnd to the west. The area of maximum thickness of the King
Leopold Sandstone is also the area of maximum thickness of the Lansdowne
Formation.

In the south-ecast of the Lansdowne Sheet area, & thickness of
only 900 feet is present, lying unconformably on lower Speewah Group and
Halls Creek Group rocks? The thin s&quence present here, which incl uclééq
a basal conglomerate, is probably equivalent to the topmost part of the
full succession. At Pyra Gorge, however, further to the south-south-west

on the same structure, a full section is present.
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In thin section, the King Leopold Sandstone consists pre-
dominantly of well-rounded to sub-angular, poorly-sorted quartz grains.
The matrix is mostly silica cement, optically continuous with the quartz
graing, but in one specimeﬁ it is a felted aggregate of clay minerals -
with scattered small granules of iron ore. Up to 5% of feldspar is
present, varying from slightly turbid pale brown potash feldspar to com=-
pletely sericitised grains. Ra.re chert and quartz mylonite are the only
rock fragments found. Minor accessory minerasls present are muscovite,

iron ore, zircon, hormblende, and green tourmaline.

Carson Volcanics

The basic volcanics which crop out extensively around the Carson
River (Lat. 14030'3.,, Long. 126045']*3) in the north Kimberley. Plateau have
been renamed the Carson Volcanics by Dow et al. (1964). The original
name, Mornington Volcanics, (Guppy et al., 1958, Harms, 1959) is invalid
because of prior usage elsewhere. The reference section is in the Lissa~.
dell Sheet area at Iat. 16°17!30"S, Long. 127°42'E.

The Volcanics crop out in a long arcuate belt which is contine
uous from the Lissadell Sheet area in the north-east, to the west of the
Lansdowne Sheet area, where. theyl, form broad flat-lying sheets which are
overlain unconformably by the Walsh Tillite. Elsewhere they are over-
lain conformably by the Warton Sandstone and conformably overlie the King
Leopold Sandstone. Major streams are subsequent, and generally follow '
the base of the Warton Sandstone escarpment, while minor streams are
parallel and consequent, draining the dip-slope of the King Leopold Sand-
stone. Spinifex with scattered eucalypts is the dominant vegetation
association, particularly in areas of outcrop, but soil cover with grasses
is well developed locally.

The F_'%rm&tion consists dominantly of altered basic lavas and '
subordinate pyroclastics, with numerous thin, discontinuous arenite
interbeds which range in thickness from about 5 feet up to 80 feet. The
basal flows which have a total thickness ranging from about 100 feet up
to 500 feet, consist dominantly of altered, readily weathered dark grey
and grey=-green coarse-grained basalts and spilites including highly
amygdaloidal types with amygdules of chlorite, epidote, qua.rtﬁ, calcite
and chalcopyrite. In the ares north and north-west of Elgee Homestead,'
beds of feldspathic sandstone and arkose up to 25 feet thick ai‘e inter-
bedded with the basal flows, but are absent elseﬁl}pre« Above the basal, ,'._"}.t
dominantly spilitic, part of the sequence, a massive medium-greined dark
grey non-amygdaloidal basalt (4) up to almost 400 feet in thickness
probably represents & single flow. Above this flow the section is more
varied both in thickness and in lithology", and flows cannot be' correlated
readily from area to area. The dominant rock types in this part of the

,'_..\'\‘_‘
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succession are coarse-grained basalt with arkose interbeds, and minor
pale grey-green amygdaloidal rhyolite, tuff, agglomerate, chert, and
limestone. The topmost part of the sequence congsists of a uniform
succession of siltstone and feldspathic sandstone, 200 to 300 feet thick,
which forms a steep scarp slope underlying the more resistant Warton
Sandstone.

The following generalised seotions have been measured:

Carson Volcanics - Section Cl

Fitgroy River Valley, 5 miles north of Colass Yard, Lat. 17028'3, Long.
126 "33'E., Measured by D.C. Gellatlye. :

Feet Warton Sandstone
300 Scree slopes poor exposure of purple siltstone and micaceous
arkose.
25 Thinly banded cherty limestone.
10 Pale grey amygdaloidal rhyolite.
50 Dark grey-green basaltic agglomerate with chert fragmemnts.
285 Fine- to medium-grained non-amygdaloidal basalt, dark grey,
with thin interbeds of arkose and chert.
90 Grey-pink medium- to fine-grained micaceous arkose and feld-
spathic sandstone.
255 Coarse-grained dark grey slightly amygdaloidal basalt.
210 Pink to .brown feldspathic sandstone, arkose and flaggy
micaceous siltstone.
130 Pale green=grey fine- to medium-grained slightly amygdaloidal
? andesite.
20 Pale pink flaggy, micaceous, medium-grained arkose.
55 Dark grey, fine-grained slightly emygdaloidal basalt.
80 Fine-grained, pale pink to dirty grey, thin- to medium-bedded
arkose and feldspathic sandstone.
A 385 Magsive, dark grey, mostly fine-grained non-amygdaloidal basalt.
20  Clean-washed feldspathic sandstone.
30 Green-grey non-amygdaloidal spilite, with traces of chalcopyrite.
55 Pale purple=grey amygdaloidal spilite. Amygdules of grey=-green
chlorite, calcite and quartz. Traces of specular hematite and
chalcopyrite.
80 Non-amygdaloidal grey-green spilite with specdks of chalcopyrite.
95 Potash feldspar bearing spilite; poorly exposed.
2175 Total - e

King Leopold Sandstone
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Carson Volcanicg - Section C2

Measured 4 miles east of Teronis Gorge. Measured by G.M. Derrick. ‘

Feete Warton Sandstone
180 Arkosic siltstone and fine-grained sandstone; flaggy, micaceous
cross=bedded and slumped.

20 Purple and green micaceous shales.

50 Silicified tuffaceous sandstones; coarse-grained to fine-
grained, with abundant bands of grey-green chert and greywad{e
siltstone.

220 Altered basic lavas; highly amygdaloidal, with chlorite,

calcite, epidote and chalcopyrite amygdules. Some tuff and
agglomerate. Rare pillow structures.

A 285 Massive non-amygdaloidal basalt; grey to black, fine- to medium-
grained.
50 Basaltic agglomerate, flow breccia, tuffaceous sandstone.
120 Fine even-grained basalt with interbedded orange-brown arkose.
20 Altered basalt; highly amygdaloidal, with chlorite, quartz,

chalcopyrite and epidote amygdules. Interbeds of chert
characteristice Possibly spilitice

175 Feldspathic sandstone, arkose and buff to purple-green quartz
sandstone; pebbly at base, sowe slumping and cross-bedding
at top. Thin interbedded basalt flows, fine- to medi um-grained,

slightly amygdaloidal.

90 Basalt; medium-grained, epidotised, with amygdules of chlorite,
; calcite, epidote, and more rarely chalcopyrite and galena.
60 Green~grey basalt; medium-grained, amygdaloidal, some quartz

veins. Amygdules contain chalcopyrite traces. Potash feldspar
present in amygdules in upper part of flow. '

1280 Total King Leopold Sandstone

" The upper-most lavas described in Section 2, are extiremely
calcitised, with coarse calcite occupying pore spaces in basaltic "froth"
and amygdules in altered basalt. Amygdule trails through othe rwise non=
amygdaloidal basalt and large amygdules containing chert and calcite
indicate an irregular streaming of emamations charged with silica and "
carbanate. This is suggestive of local submarine extrusion, and is sup-
ported by the abundance of interbedded sediments, and the presence in
one locality.of possible pillow structures. Likewise the basal flows,
which are dominantly spilitic and locally interbedded with sediments, may
also have"been extruded into water, but the_,majority of flows in the
Carson Volcanics éppear to have been extruled sub-aerially. A possible
vent and fissure line are located in the vicinity of Lat. 17°20'S,

Long. 127°171E.

e
Sills of Hart Dolerite intrude the Carson Volcanics, particularly
the basal member, and it is difficult to distinguish such sills from
basalt flows. The amygdaloidal nature, generally finer grain size and
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higher degree of alteration of the latter can assist in identification
and separation of the two rock types.

b3

The Carson Volecanics show rapid variations in thickness throué‘h-
out the Lansdowne Sheet areé,, particularly in the upper part of the :
Volcanic sequence. Measured thicknesses on the Lissadell Sheet area of
750 feet and 865 feet (Dow et aley 1964) and the measured thicknesses .
of 1280 feet and. 2175 feet in the Lansdowne Sheet area indicate a general
thickening of the Carson Voleanics south-westwards. This variation how-
ever is irregular; for example a thickness of 880 feet has been recorded
south-east .of Tullewah Hill equidistant from the two measured sections
in the ﬁa:nsdowne Sheet area. A thickness of 1700 feet is recorded in the
Little Golid River valley immediately south of Pyra Gorge, where the
section is similar to that in the Fitzroy Valley except that pyroclastics
are more abundant towards the top, and the siltstones are apparently

absent.

In $hin section the basalis are predominantly tholeiitiec in
composition. Both porphyritiec é.nd even-grained varieties are common,
generally ranging in gra.ins-sfze from fine- to medium-grained. Plagioclase
phenocrysts 0e3 mm. to 3 mm, in length are mostly labradorite and andesine,
and are intergréwn subophitica;ly with pyroxene. The pyroxene is
pigeonite.,,'a.nd ocecurs as equid::.mensiona]_.r grains or extremely elongate |
prismatic, fo_rms,_. The even-grained basalts and the ground-mass of the
porphyritic varieties show an intersertal or h;yfalopi.litic intergrowth of
plagioclase, pyroxene and devitrified glass which contains numercus fe}é.-

spar microlites.

Ateration of the basalts is widespread. Plagioclase is
extensively sericitised, pyroxene is partly replaced loecally by colour-
less’ chiorite, and areas of volcani_.c glass oontéin much fine-grained,
grey-brown clay mineral, as a product of devitﬁficatim. Some of the
chlorite present may pseudomorph original olivini'e. Minor accessories
include small equant grains of magnetite, and :‘L_imenite altering to
1§gq6x¢ﬁe, slender prismatic apatite, and quartz, epidote, calcite. end ‘1
chio;ité which are found mainly as amygdule £illings.

Spilj.tic types contain phenocrysts of plagioclase An5 get in
a. matrix of small elongate plagioclase and very elongate pigeonitic
pyroxene, some of which shows cruciform core structures. Dev:vi.rtr‘i\fied
glass f;lls 'vintersticesq. . Chlori‘te‘,‘, epidote, quartz and calcite form

amygdules. Iron ore is an important accessory mineral.

Some of the amygdules contain large anhedral grains of albite
intergrom with epidote, and it appears that these spilitic flows, as well
as showing evidence of much hydrothermal activity, also show effects of

lime and soda metasomatisme They are typieally as.%,ociated with narrow
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bands of chert locally ferruginous,-=mnd with feldspathic sandstone and
arkose, which is locally slumped;i?fm%.iassociation 17 " ohhas been commented
upon by Turner & Verhoogen (1960, p.261) and others.

The sandstones interbedded with ‘bhé volcanic rocks in Athe
Formation are highly feidspathic. Quartz'grains in tuffaceous sandstones
are sub-apgular to sub-rounded, and range in size from 0.5 mm. to.04 mme
Overgroﬁ’ths of silica-cement afe common, especially in the clean-washed
arenites. Other types have a matrix of chlori"tlg. and limonite. Flagio=
clase occurs as sub-rounded red-brown, clouded ‘grainso Grains of |
microcline present are clear and unaltered. Iron ore a.nd.ﬂmuscovit_e are
common minor asccessories. Thin bands of heavy minerals containingr
zireon and tourmsline occur throughout the sandstones. Tuffaceous sand~
stones and cher’c-nch siltstones are finely graded, and commonly econtain

small dropped fragments of basaltie mater:.al. :

Wart on Sandétong )

The Warton Sandstone lies conformably on the Carson Voleanics
and is overlain conformably in the east by the Elgee Siltstone and unconw-
. Tormbly in the west by the Walsh Tillite. The term “Warton Beds",”
derived from the Warton Range (Lat.17°24'S, g&ﬁg.l%qﬂ 'E) in the north-
western part of the Lansdowne Sheet area, was used by G&pps; et al. (1958)
to deseribe the rocks conf oma.b‘ly overlying the Carson Volcemics and
ueonformably wderlying the Walsh Tillite. The name Wa.rton Sandstﬁme
was used by Harms (1959), who separated the "Elgee Shale" and Pentecost
Sandstone from the Warton Beds.

The Warton Sandstone covers most of the north-central part of
'bhe Lansdowme Sheet area and extends to the north-eastern corner. Over
much of its outerop, the gently-dipping Warton Sandstone forms prominent
cuestas of erosion-resistant sandstone in which consequent streams and
gorges are incised; the former showing parsallel drainage pattern. Where
the beds are flat-lying the topography is gently undulating with develop-

ment of & thin veneer of superficial sand.

The. thickness, estimated from the width of outecrop om air
photographs and dips measured in the field, is approximately 1200 feet
12 miles due south of Tableland Homestead, and 900 feet near Teronis Gorges

With the exception of a slight increase in feldspar content
:upwards in the sequencey the rocks are uniform in appearance. The basal
beds consist é,lmos’c entirely of massive medium-»gxéined. ‘white cliff-forming
silica~cemented quartz sandstones with thin interbeds of thin-bedded pale
purple-grey friable gquertz sandstones. Locally the lower sandstones are
pale rusty brown on weathered surfaces. The widdle and upper i)a.r'ts of

the"’éuccession are characterised by the appearance of grains of pale pink
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bands of chert locally ferruginous,-and with feldspathic sandstone and
arkose, which is locally slumped'-,o"l‘hiﬁ' association * has been commented
upon by Tumer & Verhoogen (1960, p.261) and others.

The sandstones interbedded with the volcanic rocks in the

Formation are highly feldspathic. Quartz grains in tuffaceous sandstones
are sub-angular to .sub=rounded, aq:td range in size from 0.5 mm. t0.04 mm.
Overgrowths of silica-cement a.fe common, especially in the clean-washed
arenites. Other types have a matrix of chlorite and limonite. Plagio=-
clase occurs as sub-rounded red-brown, clouded ‘graina. Graings of
microcline present are clear and unaltered. Iron 'or'e. and muscovite are
common minor accessories.. Thin bands of heavy ﬁinerala containing

; ‘gircon and tourmaline occur th:éoughout the sandstones. Tuffaceous sand-
stones and chert-rich giltstones are finely graded, and commonly contain

small dropped fragments of basaltic material.

Warton Sand.étong i

The Warton Sandstone lies conformably on the Carson ifolcanics
and is overlain conformably in the east by the Elgee Siltstone and uncon-
formably in the west by the Walsh Tillite. The term "Warton Beds",”
derived from the Warton Range (Lat. 17 24'S, ng 126 27'E) in the north-
western part of the Lansdowne Sheet area, was used by Guppy et al. (1958)
to describe the rocks conformably overlying the Carson Volcanics and
meonfornsbly wnderlying the Walsh Tillite. The name Warton Sandstone
was used by Harms (1959), who separated the "Elgee Shale" gnd Pentecost

:ﬁmgda tone from the Warton Beds. '

The Warton Sa.ndstme covers most of the north-central part of
'I:he Lansdowne Sheet area and extends to the north-eastern corner. Over
much of its outcrop, the gently-dipping Warton Sandstone forms prominent
cuestas of erosion-resistant sandstone in which consequent streams and
gorges are incised, the former showing parallel drainage pattern. Where
the beds are flat-lying the topography is gently undulating with develop-
ment of & thin veneer of superficial sand.

The. thickness, estimated from the width of outerop on air
photographs and dips meastu‘ed in the field, is gppraximately 1200 feet

I’Qilﬁ:.les due south of Tablelend Homestead, and 900 feet near Teronis Gorge.
s :

- With the exception of & slight increase in feldspar ‘content
| upwards in the sequence, the rocks are uniform in appearance. The basal
beds consist almost entirely of massive medium-grained white cliff-forming
silica-cemented quartz sandstones with thin interbeds of thin-bedded pale
purple-grey friable quartz sandstones. Locally the lower sandstones are
pale rusty brown on weathered surfaces. The middle and upper parts of
the succession are characterised by the appearance of grains of pale pink



potash feldspar which increase in abundance upwards; these rocks vary
from feldspathic sandstone to fine- or medium-greined arkoses. These
feldspathic beds exhibit a darker tone on air photographs.

The Warton Sandstone is strongly current-bedded throughout the
sequence. Current-bedded units are mainly 2 to 3 feet thick in the
lower part of the succession, but are mostly only 3 in. to 12 in. thick
in the middle and upper parts. The current directions are dominantly
from the north and north-west, with a spread from 240° to 750, Ripple
marks and clay pellets are found locally.

In thin section a specimen from the lower part of the Warton
Succession is a moderately coarse-grained, well-sorted quartz sand stone
‘consisting essentially of rounded to sub-rounded quartz greins with
opticaelly continuous overgrowths of silica cement and minor aéoeasory
turbid feldspar, muscovite, zircon, sphene, olive-green tourmaline, and
interstitial sericite.

A specimen from near the top of the sequence is a fine-greined,
well~gorted, silica-cemented arkose, consisting of quartz with silica-
cement overgrowths, and about 35% of feldspar, mostly turbid potash
feldspar, but including some clear plagioclase and microcline, along

with minor accessory muscovite, zircon; and sphene.

Elgee Siltstone

The Elgee Siltstone overlies the Warton Sandstone and under-
lies the Pentecost Sandstone. Its relationship with each is conformable.
'The neme "Elgee Shale" was used by Harms (1959) for the principal lutite
member of the "Warton Beds" of Guppy et al. (1958); Dow et al. (1964)
modified the name to Elgee Siltstons. The name is derived from the
Elgee Cliffs which extend for a distance of about 100 miles from the
north-eastem part of the Lansdowne Sheet area to the northemn part of
the Lissadell Sheet area.

The Elgee Siltstone crops out in the north-centrel and north-
eastern parts of the Lansdowne Sheet area in a narrow strip of country
gurrounding the Baulk Face Range and the southem end of the Durack
River Basin, and bordering the Moumt Cummings Plateau in the south.

The formation may be subdivided into four lithological wmits, of which
the two lower cnes constitute the Tercnis Members "

( (4) sandstone
Elgee E (3) Red-brown Siltstone .
Siltstone g Teronis é (2) Limestone and dolomite; with algal struc tures.

Member (1) Grey Siltstone

The thickness is about 700 feet, of which the Teronis member in moat
cases constitutes less than 100 feet.
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The Elgee Siltstone crops out in & valley and steep escarpment
underlying the erosion=-resistant, cliff-forming basal beds of the Pente-
cost Sandstore. Exposures in general are poor, but the sandstones at
the base of unit (4) commonly form a subsidiary ledge within the main
escarpment slope, and the limestones of the Teronis member locally form

massive outecrops.

Section of Elgee Siltstore

Generalised measured section;y distances paced; at Boab Creek, east
side of Baulk Face Range, 5 miles south of Tableland-Glenroy track.
(Lat. 17°19'30"S, Long. 126°43'30"E), Measured by D.C. Gellatly.

Feet Pentecost Sand stone ,
{Hard white cliff-forming quartz sandstone)

210 Sandstone; pale brown quartz sendstone with rare interbed‘s

of fissile silty sandstone,
50 Sandstone; thin-bedded, hard to friable pink<brown, purple=

browm, and pale buff quartz sandstone, with minor brown silty
feldspathic sandstone and thin red-brown siltstone interbeds.

375 Siltstone; poorly exposed soft friable red-brown siltstone
with 1 in. to 2 in. interbeds and scattered spheroidal patches
of green-grey siltstone; thin pink-grey fine-grained silty
arkose at base.

685 Total
Dolerite = 97 ft.
Teronis Member
10 Limestone; mottled pale grqr-gréen and pink-brown siliceous
limestone with algal structures; poorly exposed.
Dolerite = 31 ft.
20 Siltstone with thin interbeds of pale brown feldspathic
: sandstoneo
25 Shale; purple-grey fissile micaceous shale and siltatone.
20 Siltstone; purple=grey micaceous siltstone and shale with

2 in. to 6 in. interbeds of pale grey and pale browm ripple-
marked micaceous feldspathic sandstone.

75 Total - im ‘

Wartqn Sandstone

710 Feet Combined
Iotal

The lower part (wmit 3) of the Elgee Siltstone proper, is a
thick succession of siltatone. which is only ra.relj exp'osedo It consists
of soft red-brown siltstone and silty shale with 1 in. to 2 in. interbeds
of - pale green~grey siltstone and gpor&dic subspherical patches of green-

grey siltstone, presumably derived from the red-brown siltstane by the
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chemical reduction of ferric oxide by small amounts of organic matter.
This siltstone sequence is overlain by sandstone (unit 4). There is
a moderately rapid tra_:_lsiticm from siltstone into deep pink-brown a:mlF
puf f-coloured sandstone with thin interbeds of rpd-brom\___and green=
grey micaceous siltstone. Clay pellets are common on the sendstone
bedding planes. These siltstones grade upwards into pale~brown sand-
stone through an incfea.ae in the sand/ailt ratio, a decrelasg in colour
intensity, and a thickening of the bedding. Thin crosg=bedded units

appear and become progressively thicker upwards.

' The boundary with the overlying Pentecost Sendstone is taken
as the base of a low cliff; above this horizon the Sandstones are
white in colour and free from the silt interbeds which characterise the
upper beds of the Elgee Sil‘l:atcmjeo

The total thickness of the formation, which is 700 feet in
the measured section, decreases to 600 feet to the north-east near
Teronis Gorge, and thickens southwards to over 1,100 feet in the Mount

Ramsay area, the increase being mainly due to an increase in the
thickness of the Teronis Member.

In thin section & fine-grained poorly-sorted slightly feld- .
spathic. quartz sandstone from the Elgee Siltstone contains thin lenticular
inclusions of sericitic_shale and red-brown porphyritic volcanic glass
up to 5 mm. long. Quartz grains are sub-angular and renge in size from
0.4 mm. down to 0,004 mm, with a predominance of the finer grades.
Scattered patches of cem;mting carbonate and minor amounts of feldspar,

zircon, blue-green tourmaline and iron ore are also present.

Teronis Member (new name )

The Teronis member is defined as a succession consisting
predominantiy of grey siltstone and carbomate rocks, including algal
limestone which overiies the Warton Sa,ndsltcme and underlies the typical
red-brown siltstone of the Elgee Siltstone escarpment sequence. Ths
name is derived from Teronis Gorge (Lat. 1'(018'15“8,, Long. 127015'30"E)
in the Lansdowne Sheet area where the member is well developed.

The lower part (unit 1) of the Teronis Member consists mainly
of purple-grey uiicaceous shale and siltstone with 2 in. Ito 6 in, inter=
beds of pale brown to buff coloured fine-grained feldspathic sandstone,
and has a sharp contact with the underlying clean washed feldspathic
sandstone and arkose of the Warton Sandstone.

The suocession of limestone and dolomite (unit 2), which is
_ very vp.riable within the Lansdowne Shéet area, has been examined in
detail only around the eastern margin of the Baulk Face Ranlge, where it
is mostly only 8 feet to 25 feet thick and consists of several thin
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carbonate beds with thin interbedded siltstones, e.g. in the following
gsection measured on Boab Creek 1 mile south of the Tableland-Glenroy
track: .

2% feet Siliceous carbonate

1 foot Siltstone

1 foot; Siliceous carbomate

1 foot Siltstone

1 foot Siliceous carbonate \
12 feet Flaggy siltstone and silty sandstone

8 feet Carbonate

Several types of carbonate rock are present. One type,
probably the most abundant, is dark brown on weathered surfaces and pale
grey on fresh surfaces. Another type has & % in. to % in. thick
coating of powdery limonite on weathered surfaces and varies from pale
grey to pale-pink-brown mottled with pale grey-green when fresh.

Algal limestone occurs extensively throughout the area, but is locally
absent; it is mainly grey to grey-brown on weathered surfaces and con-
taing abundant cjrlindrical algal structures 3 in. to 8 in. high and
about 1 in. in diameter. These structures have an erosion resistant
cantral columells surrounded by a preferentially eroded intermediate
zone and an outer erosion-resistant ring. Thsy are generally found in
" continuous colonies with she individual algal structures only about

1% inches apart.

- The thickness of the Teronis member varies considerably within
the Lansdowne and Mount Remgay Sheet areas. Other areas where it may
occur have yet to be mapped and the variations elsewhere are thus
unknown. The Teronis Member decreases in thickness to the north-east
and dies out in the Lissadell Sheet area. It increases southwards in
the Lansdowne Sheet area from 75 feet in the measured section to around
150 feet in the south, about 8 miles south-south-west of Mad Gap Yard,
where the limestone is massive and about 100 feet thick. Here the lower
30 feet contain algae and the topmost 20 feet are dark brown and limonitice.
At Pyra Gorge, further west, it is about 300 feet thick. In the refer-
ence section in the Margaret River area, it is 240 feet thick, and
farther to the north-east in the Mount Ramsay Sheet area it attains a
thickness of 450 feeto.

Petrographically the carbonate rocks of the Teronis Member
vary from almost pure limestones to almost pure dolomites. The wajority
are apparently dominantly calcitic. Chemically determined caloite/ :
dolomite ratios for specimens of these carbonate rocks are as follows:
1:6, 1:1, 6:1, and 723, '



56.

Figure (8). Algal struocturee in Teronis Member. KeAJP.

Plan view looking down vertically on to algae in limestone of
Teronis Member of the Elgee Siltstone; note the upstanding
central columella and reddily eroded surrounding ring; length

of scale = 6 in.y locality 20 miles east of Pyra Gorge. (Scale
is 20 om. long).

Figure (9). Metasomatic granophyre of Hart Dolerite. D.C.G.

Extremely elongate prismatic pyroxenes in upper part of granophyre
below small circular outerop of arkose 3 miles south-south-west

of Lily Yard (Lansdowne Station). This upper part of the grano-
phyre is probably metasomatic. It overlies Hart Dolerite and
underlies Tunganary Arkose.
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The majority of limestones are very fine-greined and consist

| typically of a fine-grained granular aggregate of calcite with scattered
rhombs of dolomite and small sub~-angular quartz grains. Slumped banding
has been noted in one specimen which containg thin laminae of silt and
dolomite.

A specimen of algal limestone in thin section consists of
circular algal structures up to 5 mm. in diameter in a fine-grained
carbonate matrix. In this rock, the algal structures which are smaller
than most, show zonal structure. The central columelle and peripheral
zone consist of fine-grained calcite with very small scattered grains’
of ? dolomite and an intermediate zone with abundant small opaque brown
grains arranged in closely spaced concentric rings. The matrix consists
of granular calcite with small scattered dolomite grains.

Pentecost Sandstome

The Pentecost Sandstone, which is the topmost formation of
the Kimberley Group, overlies the Elgee Siltstone conformably and is ’
conformably overlain by the Mendena Formation of the Bastion Group.
The name Pentecost Sandstone, derived from the Pentecost Ranges
(15°46ts, 127°48'E) in the western part of the Cambridge Gulf Sheet
area, was first used by Harms (1959) for the uppermost difision of the
"Warton Beds" of Guppy et al. (1958).

Within the Lansdowne Sheet area the Pentecost Sandstone
erops out mainly in the north-eastern and north-central parts, and a.lao
in the south, immediately south and east of Pyra Gorge. It forms
undulating and hilly plateau country, with qu_&%s and cuestas present
but rather poorly developed. Streams are locally deeply incised,
especially in the north-eastern corner of the Sheet ares.

The formation may be subdivided into three units, two sand-
stones and an interbedded siltstone. Of the total thickness of 2,500
feet, the lower sandstone and the siltstone make up 480 feet and 65 feet
respectively.

The lower boundary of the Pentecost Sandstone is gradational.
The uppemost beds assigned to the Elgee siltstone are very pale brown
to white quartz sandstone with rare interbedded chocolate=brown silte
stone, and these grade into white quartz sandstone assigned to the
Pentecost Sandstone. The boundary choseh“eoincides'with a marked topo-
graphic change from eas:Lly eroded rocks of the Elgee Siltstone to
cliff-forming Pentecost Samiatone, and is thus readily mappasble in the
field.

i

The predominant rock types found are white to pale rust-brown
quartz sandstone, buff to pale pink and white feldspathic quartz sandstone
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and arkose, grey-green glauconitic quartz sandstone, and purple-grey -
to green-grey micaceous giltstone, shale, and sub=-greywacke.

Tihe sandstones are strongly cross-bedded, particularly in
the lower part of the sequence, with foreset units mostly 12 in. to
18 in. thick. The source direction indicated by the current bedding in
the lower sandstone is dominantly from the west-north-west, like that
of the Wartmm Sandstone.

The basal beds are white to tqry pale brown medium- to coarse-
grained silica-cemented quartz sandstone. They are medium- to thick-
bedded (4 inches to 2 feet) and are strongly cross-bedded with foreset
units 12 in. to 18 in. thick. These basal beds crop out as low cliffs
up to 50 feet high and form a resistant capping overlying the more
easily weathered siltgtones end sandstones of the Elgee Siltstone.

Above the first 50 feet, the sandstones become white, and
are blocky weathering with conchoidally fractured blocks. These gradeé
repidly upwards into frisble off-white to pale Tusty brown, fine-grained
quartz sandstone. These pale rusty-brown quartz sandstones persist
throughout most of the sequence up to the siltstone unit.

The siltstone unit, which is poorly exposed, consists of
purple-grey to green-grey ripple-marked micaceous shale and siltstone
with interbedded pale grey, flaggy, feldspathic sub-greywacke. Towards
the top of the siltstome sequence there is a thin bed of grey-green
musoovite-}?earing gle.uconit{c quartz sandstone containing about 20% of
fresh -‘bril-"iﬂit green glanconite. The siltstone wnit forms a useful
-maxker bed which has been noted in the southern part of the Baulk Face

Range and in the drainage basin of the Durack River. '

The upper sandstone unit consists of thin-bedded, locally
flaggy fine- to medium=grained buff to pale pink feldspathic sandstone
and arkose, and hard white silica-cemented quartz sandstone and feld=-
spathic sandstone. :

- In the Lissadell area, three siltstone units are recognised
in the Pentecost Sandstone. Of these only one, namely the lowest one, -
has been noted in the Lansdowne area. This may be due to lensing out
_of the upper two siltstones or possibly due to lack of exposure and

. lack of ground control in the inaccessible north-eastefn part of t.’t;é

Lansdowne. Sheet area.

In thin section, sandstones from the basal ‘sandstone unit are
well-sorted and fine-grained with gmin—i'e&e about Q.1 mm. to 0.05 s
They consist almost entirely of rounded to sub-angular quartz grains .
with optically continuous a_iligé. overgrowths, together with minor
accessory feldspar, zircon, green tourmal ine and black opague ore.
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A specimen from the siltstone unit is a silty quartz sandstone
consisting of small (0.07 mm. ) angular to sub-angular quartz grains in a
matrix of pale green chlorite, minor accessory feldspar, glauconite, tour-
maline, and green biotite. |

The glauconitic sandstone consists of interlocking 0.2 mm.
silica-cemented quartz grains; rounded 1 mm. grains of pale green
glauconite, some partly replaced by chlorite; = and minor accessory feld=

spar, muscovite, goethite and limonite.

BASTION GROUP

Mendense Formation

In the Lansdowne Sheet area the Mendema Formation, which has
a cha.r.a.ci’mriatic light-toned photo-pattern, has been mapped only by air
photo=interpretation and the following lithological information comes
from the Mount Elizabeth Sheet area to the north (Roberts, in prel.)o).

In the Mount Elizabeth Sheet area, the Formation consists
predominantly of shale and siltstone with thin interbeds of sandstone.
The shales and siltstones are purple-grey in colour, laminated and
fissile, .and make up about 90% of the sequence. Sandstone interbeds
are up to 10 or 20 feet thick, and are separated by 50 to 100 feet of
lutite. The sandstones become less abundant upwards and vary froni green
and purplish fine-grained micaceous laminated flaggy feldspathic sand-
stone to white fine- to medium-grained thin-bedded, blocky quartz sand-
stone. : |

In the Lansdowne Sheet area the thickness ig difficult to
estimate because of the low angles of dip but is probably not more than
100 feet.

HART DOLERITE

Introduction

The Hart Dolerite consists of an extensive series of anasto-
mosing sills of dolerite and associaied granophyre which, in the Lansdowne

”  The Name "Hart Basalt", derived from Mount Hart (125004'3’
16°55'S) in the King Leopold Ranges, was first used by Guppy et al. (1958)
for "basalt and delerite" found mainly in valleys in the King Leépold and
Lady Forrest Ranges. The term "Basalt" was preferred because of the
relatively consistent stratigraphic distribution of these basic rocks in
the area mapped by them. The intrusive nature of these rocks was established
by Harms (1959); who renamed them the Hart Dolerite. |
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This unit is one of the most extensively developed dolerites
in the world, and-is probably the most extensive Precambrian example. 5
The total area of outecrop in the Kimberley area is about 1800 squzare miles, -
which is less than that of the Karroo Dolerite of South Africa, and the
Tasmanian Dolerite, but is of the same order of magnitude as the latter.
The total area underlain by dolerite in the Kimberley area is about
50,000 square miles, and the total volume is of the order of 30,000
cubic miles. As yet, however, there is little information on it, com= .
pared with that available on the South African and Tasmanian dolerites.

In the Lansdowne Sheet area, the Hart Dolerite crops out
principally in & broad arc concave to north-north-west, following the
outerop of the Speewah Group, but minor occurrences are found outsides
this belt. The extent of outcrop in the Sheet area is about 850 square

miles.

It forms low rounded boulder-covered hills which have an
even grey tone on air photographs, and tree-less stony black-soil plains.
The granophyre, which is glightly more resisgtant to weathering, forms
mesas and strike ridges and is locally covered by red soil.

In general, the rock types range from olivine dolerite and
gabbro through nommal tholeiitic dolerite, granophyric dolerite and
diorite to granophyre. All gradations between dolerite and granophyre 5
are noted, but basically these two rock types appear to be distinct
since they are both more abundant than the intermediate types. .

Pield Qccurrentcé.

The Rart Dolerite intrudes the majority of Middle Proterczoie
and older formations found in the Lansdowne Sheet area. It is rare in
rocks below the Speewah Groups but localised occurrences are present in
the Halls Creek Group and Whitewater Volcanics immediately north of Pyra
Gorge. A few basic dykes, possibly related to the Hart Dolerite, are
found in the Lamboo' Complex particularly in the south-eastern part of
the Sheet area. The most extensive series of sills is found throughout
the Speewah Group from the upper O'Dommell Formation up to the Luman
Siltstons. Within this Group, the Dolerite shows a marked preference for
the siltstone horizons, in which it forms angstamosing, dominantly con-
cordant sills of considerable lateral extent, although a few small sills,
gsome of them discordant, are found intruding arenites, e.g. 7 miles south=
weat of Coolan Creek Yard. Within the Kimberley Group, the Hart Dolerite
is quite extensively developed along a thin conglomerate horizon about the
middle of the King Leopold Sandstone, and is found locally within the
Carson Volcanics, particularly in the south-eastern part of the Sheet area,
where it is difficult to distinguish from the Carson basalts. Thin sills *
are commonly found in the lower part of the Elgee Formation, and a'few .
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sills, one of them traceable for more than 20 miles, are present within
the Pentecost Sandstone. Discordant relationships are partly sinuous

and uncontroiled, and partly the result of splitting of the host sediments
along fault and joint planEs. Locally, large blocks of sediment, several
square miles in extent, have been rafted out of their original position
by the dolerite. The dolerite elsewhere follows individuel beds for
distances of up to 30 miles, and & single complex outcrop of dolerite

can be traced continuously for 145 miles within the Sheet area from near
the Bedford Stock Route in the north-east to Diamond Gorge in the west.

The total area of the Hart Dolerite outcrop in the Lansdowne
Sheet area is about 850 square miles, of which approximately 200 square
miles occur within the Kimberley Group, 650 square miles within the
Speewah Group, and only 10 square miles in older rocks. Of the total
area of outcrop, 800 square miles are dolerite and 50 square miles are
granophyre.

The thickness of the sills is variable, mostly from 50 feet
up to 3000 feet, e.g. 12 miles south of Bedford.Downs. The maximum :
thickness in the Lansdowne Sheet area, however, is apparently of the
order of about 10,000 feet, found to the north-west of Galway Valley
Yard. :

Dolerite. In hand .specimen, the dolerite is mainiy & medium=~
to coarse-grained, dark grey, even-textured rock which locally has a
spotted appearance due to:tha presence of large ophitic pyroxenssz. A
d}atinotive coarse-grainéﬁ dolerite orlgabbrd with elongate daiﬁhgreen
pyroxene&*is found in many widely separated localities as small discrete
intrugions which generally overlie granophyre. In places this type forms
“ﬁ@ﬁ@???ﬁdé%ina within coarse-grained dolerite. Isolated schlieren of
granophyric delerite have been noted in the dolerites of the Speewah
Valley in the Lissadell Sheet area, where they occur relatively:low in
the Speewah Group sequence. These rare localised granophyre enrichments
may possibly be due to the aasiqilation of acid xenoliths,

| Late-stage hydrothermal alteration has resulted in the for-'

mation of epidote veins within the dolerite and in localised occurrences

of prghnitised dolerite. Sporadic veins of calcite, some with individual
crystals up to 6 inches across, end minor quartz veins carrying traces of
chalcopyrite, are elso found.

Contact metamorphism of country rocks at the margin of the
dolerite intrusions is slight. Siltstones are altered to hard blocky
hornfelses, and arkoses are indurated f'o:,;;‘_a distance of only two to three
feet from the:contaot.

T omm t
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Igneous flow lamination has been noted in a number of places,
but is not common. It ig5ﬁést developed about 3 miles east of Mud Spring
and 4 miles south-east othily Yarde It is also well-developed relatively
high in the dolerite sequence in the Speewah vaaaéy. Such lamination
infers the presence of a planar boundary to cuntrbl the plane of flow, -
and could be the result of two-stage intrusion in which flow lamination
in the later intrusidn”hgs developed along the upper contact of the

earlier intrusion, or could be‘interpreted as the result of flow conditions’

developing within a partially settled magma. pois

Granophyre. In almost all known occurrences, the granophyre.
forms a flat-lying sheet either at, or near the top of a dolerite sill.
A few exceptions to this -are known; about 2 miles north-west of Lily
Yard a plug of granophyre has apparently intruded dolerite; 3 miles south=-
gsouth-west of Bedford Downs Homestead, granophyre, which is not in contact
with dolerite, has intruded arenites of the Lansdowne Arkose; one mile
east-gsouth-east of Piantis Yard a thin dyke of granophyre cuts dolerite -
lying above a granophyre lgyer; and a short distance west of Piantis .
Yard a thin dyke of granophyre has been noted cutting dolerite.

The occurrence of granophyre is not directly dependant on the

thickness of the associated dolerite sills, but is at least partly related

to ite For example, the very thin dolerite sills, especially the trans-
gressive ones, do not have any associated granophyre and most, but not
all, of the thick ones do have grenophyre. Sills 2,500 feet thick 12 miles
south of Bedford Downs Homestead, and 4 miles north-west of Twenty Mile
Yard, and 2000 feet thick 6 miles east of Lansdowne Homestead, show mo
development of granophyre. Similarly, the relative thickness of the
dolerite and granophyre are very varieble. North-west of Galway Valley
Yard, only 100 to 200 feet of granophyre are present overlying dolerite
estimated to be more than 10,000 feet thick, whereas in the Red ?ﬁlley,

a short distance to the west, 750 feet of dolerite are overlain by 500 -

feet of granophyre.

Previous work in the Lissadell Sheet &rea had suggested that
the granophyre occurs onlj‘at one stratigraphic level, i.e. overlyfng
dolerite intruded into, or along the contact of the Valentine Siltstone.
However, recent work in the Lansdowne Sheet area has ghown that grano=-
phyre has been developed above dolerite at no less than six different
horizons within the Speewah and Kimberley Groups, namelys s

(6) Within the lower part of the King Leopold Sandstone ﬂuccessian,
e.g. 5 miles west-north-west of Lansdowne Home stead. '

(5) Within the Luman Siltstone, e.g. 1 mile south-west of Melrod
Yard. | |

(4) Between the middle and upper Lansdowne Arkose, (i.e. between
units 5 and 6), e.g. east of 0ld Bedford Yard.

-



63

(3) Within the lower Siltstone horizon (unit 2) of the Langdowne
Arkose.

(2) At the lower contact of, or within the Valentine Siltstone. -

(1) Within the Tungenary Formation, probably at different levels,
e.g. about the top of the sequence near Lansdowne airstrip,
and near the base six miles south-east of Goads Yard.

No granophyre has been found at horizons lower than the
Tungenary Formation or at horizons highe; than the King Leopold Seandstone.
This is probably due to the fact that all the thickest sills are found
within the Speewsh Group. Granophyre is more commonly devel oped within
the Tunganery Formation and at the Valentine Siltstone than at other

horizons.

The granophyre is a red-brown to pale pink-brown rock which
is mostly medium-grained end commonly mesocratic. Porphyritic phases with
phenocrysts oflpyroxene and off-white plagioclase in a pink granophyre '
matrix are found, but are uncommon. A peculiar type of granophyre with
slender pyroxene up to 4 inches long and locally forming “comb" or
"herring-bone" structure is developed sporadically overlying normael grano-
pﬁyre and underlying arkose.

Contact alteration of siltstone by the granophyre is restricted

to slight induration. but arkose is strongly indurated for distances of
20 feet or more from the contact and generally has a spotted appearance
due to the segregation of the feldspathic components of the arkose into
% inch spheroidal nodules surrounded by narrow siliceous borders. On a
small scale the contact between arkose and granophyre is irregulér and
sinuous and is gradational over a 2 inch wide zone. In places elongate
crystals of pyroxene have grown into the arkose.

In the field a gradation has been found between dolerite and
granophyre in one locality about 3 miles north of Mud Spring. Such grad-
ations may be generasl, but the intermediate rocks are more readily
weathered than either the dolerite or the granophyre and there is commonly

an area of no outcrop between the two rock types.

About 1 mile east of Piantis Yard, a thin granophyre dyke which
has been traced for over 100 yards, cuts coarse-grained dolerite and shows
gradational contacts with it. The dolerite is considerably enriched in
micropegmatite in a 6-inch wide contact zone adjacent to the dyke, and
this, together with the gradational nature of the contact, suggests that
thqukgwma intruded into only partly consolidated dolerite, as otherwise
no aﬁpreoiable metasomatism of dolerite would be expected. This occurrence
may be cited as evidence of the contemporaneity’of dolerites and grano=-
phyre in at least one part of the area.
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Petrography. In thin section, specimens of the dolerite are
coarsé- to medium-grained with texture varying from ophitic to poikilitic =
and hypautomorphié-granular. The majority of specimens areSOphitic or &
sub=-ophitic, but slightly granophyric types are mostly hypautomorphic.: -

.The dolerites consist principally of fresh elongate plagioclase (£n55‘60
zoned to An40ﬂ45 margins), and ophitic grains of pale grey-brown to pale
purple-brom clinopyroxene which is mainly pigeonite, and is locally
accompanied by subordinate amounts of calcic augite. Pyroxene commonly
shows slight marginal alteration to a pale green fibrous amphibole.

Small amounts of olivine, altered to pale green chlorite, antigorite,

. and specks of iron ore are present in most specimens, which also contain

accessory amounts of mierographic quartz-feidepar intergrowths. Minor
aécesso:y minerals include magnetite, which is ubiquitous, brown biotite,
apatite and sphene. Secondary minerals include chlorite, calcite, seri-
cite formed through partial alteration of plagioclase and, in one example,
prehnite.

The granophyre is mineralogically similar to the dolerite and
differs from it mainly in the relative amounts of the.varioua constituents
present. It consists principally of phenocrysts of plagioclase and pyro-
xene in a matrix of moderately coarse-grained micropegmatite. The micro-
pegmatite,which is the most abundant congstituent, consists of pale rusty
brown turbid microperthite micrographically intergrown with quartsz.
Digerete grains of microperthite are found, and also microperthite over-

growths on plagioclase. Free quartz occurs locally. |

Plagioclase varies in composition from the intermediate
granophyric rocks to the end stage granophyre and is mostly strongly zoned,
with cores An45_30 and margins An35_20' and is bordered by microperthite
or micropegmatite. Pyroxene, as in the dolerite, is mainly pigeonite, '
but diopsidic augite is also. present. Pigeonite is locally partly
surrounded by hornblende. Irregular patches of chlorite associated with
subordinate small hackly grenules of magnetite, probably pseudomorph olivine.
Minor accessory and secondary minerals include amphibole, epidote, calcite,
magnetite, apatite, sphene, chlorite, sericite and goethite.

Little is as yet known about the petrographic variations of’
the sills in vertical section, but three specimens from the above-mentioned
gradational sequence near Mud Spring have been examined. In this sequence
there is an upward increase in the amount of micropegmetite; a decrease
in the amounts of pyroxene, magnetite, and olivine pseudomorphs; a decrease
in the amount of plagioclase; and a decrease in the anorthite content of

plagioclase from around An45 to Aﬂzoa

The contact metamorphosed arkoses adjacent to the granophyre .
are characterised by the development of small amounts of interstitial .

e
R
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1

micropegmatitie. Tha-s:e "'inetagaﬂcoaes“ which consist mainly of quartz,
potash feldspar and minor chlorite show marginal recrystallisation of
quartz grains resulting in the formation of a seri"es of peripheral pyra=-
midal terminations on each detrital quartz grasin. These recrystallised
quartz grain margins have been locally Eanet:ﬁted by potash feldspar fo
glve small patches of finely crystalline micropegmatite which makes up
around 5% of the rock.

There is. no definite evidence that the nevly formed micro-
pegmatite has been introduced from the granophyre, but the fact that the
granophyre has caused more intense contact alteration than the &olerite
indicates that the contact metamorphism caused by the granophyre camot
be a purely thermal effect. It is probable that small amounts of volatiles,
especially water; were introduced from the granophyre and assisted the

recrystallisation processese.

Petgogeneais. Several possibilities must be considered
regarding the origin of the granophyre. The principal ones are:

(1) Cryat&lliaatlon differentiation by crystal settling from a
normi:;l. tholeiitic magma, possibly aided by filter pr'easing of
the residium.

(2) Contact metasomatism and/or agsimilation of arkose in situ.

(3) Direct intrusion of two separate magmas accompanied by partial
mixing. '

(3) On a smell scale the existence of a separate acid mgma
in the Lansdowhe area is indicated by dykes of grancphyre intruding
dolerite, and by the porphyritic nature of certain of the granophyres,
which suggests slow partial crystallisation at depth followed by more
rapid cr.ystallisa’.tion on intrusion. Such an origin would necessitate the
derivation of intermediate rocks by partial mixing of dcid and basic
megma, & postulate which is not consistent with the known temperature
differences betwéen these two megmas and the fact that in other areas of
the world where 'é:he-y have come in contact the effect has been one of
chilling of the basic magma by the acid rather than of mixing (Blake et
ale 1964). Because of this objection and the comparative paucity of
intrusive granophyres, this possibility is not favoured, for the origin
of the granoprwré as a whole, but it is possible that minor amounts of
acid magme were intruded independentlye.

(2) Assimilation also geems to have been relatively unimportant,
since at dolerite-sediment junctions there are no contact effects, elther
théffal or metasomatic, other than slight induration. If assimilation of
xenoliths had eccurred, localised inhomogeneities might be expected, due to

incomplete assimilation or incomplete dissipgation of assimilated products,
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but these are not found except in one: locality in the Speewah Valley.
Evidence for assimilation is generally lacking in most dolerites (Walicer, -
1958). : : -

In this context, the possibility of assimilation or metasomatism -
cauged by the granophyre itself must be considered. Although this possi-
bility cannot provide an explanation for Brinﬁg development of granophyre,
it is possible--that -the amount of granophyre may have been increased by
assimilation and metasomatism of arkose. The compositional changes )
required to convert arkose to & reiatively leucocratic granophyre are
comparatively minor. In one locality it has been noted that very elongate
crystals of pyroxene have grown into the arkosic host rock from the
intruding granophyrs, and in several places the development of granc-
phyric textures is found in the contact altered arkese. In several places
a distinct variant of the granophyre containing alender elongate pyroxenes
has been noted overlying normal granophyre and underlying arkose. The
fact that elangate pymaﬁenes have been found growing in contact altered
arkose, and the position at which this umusual type of granophyre is
d.evelépéd, strongly suggest that it may have origimted in situ by meta-
somatism of arkose. It is of interest that a 1.m118.r granophyre with
elongate pyroxenes figured by Wa.lkér and Poldemart (1949, Plate 10) is
described by them as metasomatice.

(1) The most likely origin of the grancphyre is probably by :
crystallisation differentiation from a normal tholeiitic magma. The
principal problem in this reapéc*ﬁ is whether there is sufficient dolerite
to account for the vf;)lume'oi' granophyre developed. Data presented by
Nockolds (1954) indicate that the average tholeiite containe 3.5%
normative quartz and 5.0% orthoclgse. Thus if an average tholeiitic magua
differentia.ted'completely into its acid and basic fractions, the relative
proborﬁens of acid to basic would be approximately 1 to 12. In parts
of the Lansdowne Sheet area the proportion of granophyre is very much less
than this and in parts it is very much greater.

In many places in the area the Hart Dolerite contains between
5% and 10% of micropegmatite and 16¢ally considerably more, so it appears
that over these areas little or no di fferentiation can have teken plape,
if it is assumed that the orig_tnal‘magna. was similar in composition to
the average tholelite. The'-meéct abindant type of doleritej however,
contains only about 1~2% of !interstitial quar’oiz a:lﬂ.-l potaah' feldspar; if
the original magma was ‘a narmal tholeiitic one, it oould therefore have’
differentiated to form gmoplwre, plus dolerite rela.t:.vely impoveriehed

in sa.lic cons ti‘l:uemts. , .

The relationships in areas where the grenophyre/dolerite’ ratio .
is much greater than 1/12, aur:h_ as Red:_ Vallgy, where it is 2/%y atlil "
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require explanation. ' Perhaps the most likely e@lamtim ig that the Red
Valley granophyre oriéinat—ed elsewhere, possibly to the east, in the area
north of Mud Spring, probably as a result of cxystallisation diff erentiation
and was intruded into its present posiilrj_.on by lateral injection along a |
pre-existing dqleri te~-gediment qon‘bact.

Age. The age of the Hart Dolerite is uncertain. In most
places it is apparently earlier than the main folding and faulting of the
area, but it probably polst-dates the earliest faulting. The occurrence
of uniformly thick dolerite sills with overlying granophyre which main-
tains a uniform thic_kness on both crest and limbs of fold structures,
eege a8 in Red Vallgy, indicates that in general the dolerite pre-dates
the folding. This is supported lby the fact that the granophyre sheets,
which presumably must haveldeve]j.oped in a horizontal or sub~horizontal
position, are now mostly inclineld and are parallel to the adjacent
dipping sedimen tsg.. |

Evidence for g pre-»faulting age is provided by faulted ‘dolerite-
sediment sequences in several places, theclally south of Lansdowne "
airstrip, and immediately north of Pyra Gorge. In the central part of
the area, however, 1t appears that the dolerite has split apart the sedi-
ments: along pre-existing north-south trending faulta.and joints, which
subsequently have been reaptivated and have faulted the dolerite itse_l.f.f.

In the King Leopold Ra.ﬂges, between Torrens Yard and Diamond
Gorge, strike faulting has been postulated (see Chapter on Structure) to
explain repetition of the sequence, but no evidence of these faults has
been observed on the ground end it is possible that the dolerite at this
locality has been intruded up pre-existing faults, which have been

obscured in the process.

UPPER PROTERQZOIC

MOUNT HOUSE GROUP (old name redefined)

The Mount House Group contains the youngest Precambrian rocks
in the Langdowne Sheet area and consists of the following formations:

(4) Estaughs Formation
(3) Throssell Shale
(2) Traine Formation
(1) Walsh Tillite.
The name is derived from Mount House (1at.17%08's, Long. 125%°44'E), in

the Lennard River Sheet area, to the west of the Lansdowne Sheet area.
The rocks of the Group were originally named the "Mount House Beds" and
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"Walsh Tillite" by Guppy et a.l. J(1958); the Beds have now been raised to
Group status and the Walsh 'I'illite inoluded. . The reference area for the
Group is in the sca.rp at . the south—eaatem alde of the Mount cln.i'ton pla.tea.u,
about La.t. 17 24'S, Longs.. 126 02'E. )

In the Lamdowna Shaet area the Mount House Group overl:.es 'I:he
Kimberley Group with a alight an,gula.r unconformity. It is overlain only
by Cainozoic goil cover. The Group is considered to be a stretigraphic
equivalent- of the Ord Group in the Dixon Renge Sheet area (Dow et al.,
1964) and the Kuniand:. Gmup in the Mount Remsay Sheet area (Roberts et
al., 1965)«

Outcrops are ooni‘ine& to the north-west ocorner of the Langdowne -
Sheet area, bounded roughly by the Traine River in the e&at, end from
there by a line extending south-westward.s through Glenroy Homestead to
the yreste;m'Sheet boundary immediately south of the Mount Cli.t‘tcm plateaus
The topmost beds of the Group bave beén removed by erosion and the maximum
preserved thickness in the Lansdowne Sheet area is estimeted to be about
900 feeto . 4

£

Rocks of the Group, which ‘are mostly flat-lying and essentially '
undeformed, - consist mainly of fla'g'gy' micaceous green shale. .:Massive . )
tillite occurs- at the base of 'I;he Group and is overlain by . dolomite and.
sendstone. Within the overlying. shilé succession, interbeds of flaggy
sandstone are found near the base and blocky quartz greywade at the tope.
Most of the rocks in the Group are very easily eroded, so that most of
the area underlain by these rocks consists of wide low-lying plains vith
only very scattere&'outqr-dps ‘amongst. the soil covers: The blodky quartz
greywackes at the top of the succession crop out's_tz_‘bngly to cap a promi=-
nent scarp, about 500 feet high, whicl; borders the Mount Clifton plateau.

The sequence of tillite at.the base, overlain by dolomite and
green shales, is diagnoetic of the.Groups

Preliminary radiometric dating of ‘rodks from the Ord Group and
Kuniandi Group indicates & late Upper Proterozoio age (Boi‘mger, perss
comm.)s Since the Mount House Group 18 correlated with these Groups, it
'is also considered to be of Upper Proterozoic age,

The following composite section was measured in the vicinity
of Mount Clifton and contains the reference sections for all the con=-

stituent formations.

Composi te S’ection at Mount House Group = Hl

Name of Unit Thic}meas ' i Dlescri‘gticm"
- ESTAUGHS (1) 50 feet’ + Top of unit, eroded. Flaggy, cross-bedded,
FORMATION purple micdceous siltstone with interbeds of -

blocky, fine-grained sub-greywackes
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Composite Section at Mount House Group - Hl (Contd.)

Name of Unit Thickness

- 40 feet

165 feet

Total 255 feet

Description

Blocky to massive purple, hematitic sub-
greywacke and purple-~brown flaggy feldspathic-
micaceous-quartz siltsone. Clay pellets and
ripple-marks, present. Bed forms a prominent
BCATIPDe '

Flaggy to blocky, laminated, grey-green fine-
graeined micaceous subgreywacke alternating
with flaggy grey-green micaceous siltstone.
Arenites occur in beds five to ten feet thick,
while the siltstones occur in beds twenty to
thirty feet thic. Some ripple-marks. Probable
slump structures in the lower beds.

This bed is transitional into the under-lying
unite. ;

THROSSELL (2) 490 feet
SHAIE

= 85 feet

Totdl 575 feet

Uniform flaggy, grey-green to blue-grey,
chloritic and micaceous shale with lenticular
flaggy interbeds of laminated, micro-cross=-
bedded, fine-grained grgy-green micaceous
sandstone .

Very poorly outcropping flaggy green siltstone
and fine-grained sandstone with flaggy brown
sandstone interbeds near the base.

TRAINE (3) 12 feet Blocky blue-grey dolomitic, chloritic sandstons.
FORMATION

5 feet Dolomite breccia.

3 feet Magsive green-brown, medium-grained, dolomitic,
chloritic sandstone with large scattered
pyrite pseudomorphse. ’

Total 20 feet
WALSE (4) 14 feet  Flaggy to blocky, pink to yellow, fine-grained
TILLITE thin-bedded dolomite. Abundant pyrite in
bedding planes.

2 feet Algal dolomites:

45 feet Mﬂss:_lve tillite.
Total 61 feet

Carson Volcanicse

(1) Eastem side of Mount Clifton (Lat«17°181'158, Long.126°1'45"E)

(2) Near Mount Clifton (Late 17°24'15"S, Long.126°2'15"E).

(3) South-eastem-corner of Mount Clifton (Lat.17°24'15"S, Long.126°2140%E),.
. (4) Throssell River (Lat. 17°24'00"S, Long.128°2!50"E)

Sections measured by KeAs Plumb and A.D. Allan,
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Walsh Tillite (old name) , : ‘. _ - :

‘The Walsh Tillite was first named by Guppy et al. (1958), who
named the overlying sediments the Mount House Beds. The Mount House Beds
have now been raised to Group status and the Welsh Tillite is included "
in the Group. The name is derived from Walsh Creek (Lat.17°12'S, Long.-
125°35'E) in the Lenmard River Sheet area to the west.

The Tillite is the basal unit of the Group. It is conformably
overlain by the Traine Fomation and unconformably overlies rocks of the
Warton Sgndstone, and transgresses on to the Carson Volcanics.

The Walsh Tillite eonaists..of massive tillite, flaggy, thinly
bedded, pink to yellow fine~grained dolomite, and algal dolomite. In -
the extreme north-east on pa.rt"of the outcrop area, a greenish-white
quartz sandstone occurs. A typical section of the Tillite ig described in
the measured section (above). 'Within'the Lansdowne Sheet area”the Walsh
Tillite varies in thickness from less than 15 feet to about 200 feete.
Within the Lansdowne Sheet area the Walsh Tillite is exposed in
a line of scattered outcrops which in general follow the western side of
the Traine River to its confluence with the Hamn River, and then trend
westwards past Glenroy Homestead to ‘meet the westem Sheet boundary to .
the south of Hount 011fton. A’ lirie of outcrops also ocaurs along the
northern Sheet botmﬂary west of the Traine River and an outlier of Tilh’ce .
ocours in the Warton Range areas The Tillite is poorly e:poaed &nd is
generally observed only in scarps beneath the more reamtant Traine Form~-
| ation or in stream sections. .

; Good exposures of tillite have bem observed in only a fow

ﬂica.litlea, e.g. south of Mount Clifton, on the track to Mornington Wo.l
Bore at the Station Creek Q}osaing; on the Glenroy-Tableland road % mile
north-east of the Hamn River Crossing; and in the scarp below the Traine
Formation west of. the Traine River. ' Elsewhere, . the presence of tillite.
is indicated only by areas of glacidl boulders within soil cover. The:
pink dolomite at the top of the unit generally crops out qui:ta well and
provides & very useful marker bed. "

The tillite consists of very poorly sorted particles, ranging

from gri‘b size up to boulders 3 feet in diameter, set in a matrix of

distinctive green clay Ior fine g‘i‘érwé.dce. The boulders are sub-angular

to sub=rounded; the corners generally being rotmde‘d,, and the larger speci=-

mens/};ollshed. Faint striae are visible on certaln specimens. The

boulders conaist almost entirely of pink i‘ine-gmimd qua.rtz sémdstona, :
—— simila.r to the Pentecost Sandstame, and. white fine-grained. sandstone, m.milar-

to the Warton Sandstone. 0¥her rock types imlude basa.lt (Carson Volca.nica‘?),

dolomite, black d.olom:.tlc aandstom, fermginoua grlt, green chert, quartz,
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and flaggy, laminated green siltstone (Bastion Group?). Most, if not all,
of the boulders are apparently derived from the Kimberley and Bastion
Groups. Granitic and metamorphic rocks are absent.

The best exposure of the tillite occurs in the measured
gsection in the bank of the Throssell River, south of Mownt Clif ton. Here
the matrix consists of a massive green very fine-grained greywacke or
clay, Towards the top of the tillit?y bedding develops, and the tillite
grades into 2 feet of overlying purple shale. Accompanying this gradation

is a decrease in the size and number of boulders.

The mtrix of the t;.llite includes numerous lenses of reddish
fine-grained sandstone. Th@se' are very irregular in shape and difficult
to identify as lenses rather than errdtics; propf of their origin as
lenses is found in the presence of glacial erratics within them and even
lying across the sandstone green.clay contact. They vary in size from
lenses two or three feet in diameter to elongate bodies several yards in
length and up to 4 feet thick.

Near the base of the tillite in the Staticm Creek. exposure
the matrix is disposed in large “bedd:lng-rolla" or folds with an amplitude
of about 18 inches and wave-length of two feet. They are symmetrical in
oross=-section and apparently areAbmsé-foldred. A short dia.tanoe- away the
same bedgl show & complex mcta.ngula.r “bédding-roll“ pattem. re;niniacmt
of interference ripple-marks. Here the emplitude is of the order of 3 or
4 inches. The origin of these structures is obscure, but it is thought
that they may possibly be the result of folding of the plastic matrix
material due to compression caused by the advance of ice.

In the Traine River-Warton Range area, tillite is preserved as
rounded boulder-covered hills with very little outomp. Here the
inclusions in the tillite consist exclusively of quartz sandatone, apparently
deriv_et_i locally from the Warton Sandstone.

To the north of the Glenroy-Tableland tyack a white quartz
sandstone overlies the tillite and underlies the pink dolomite. This sand-
stone persists to the northern boundary of the Sheet area, but the over-

lying dolomite dies out north-eastwards.
T
. Tillite within the formation shows the following marked lateral

variations in thickness:

(1) Area south-east of Mount Clifton 45 feet.
(2) 4 miles north-east of (1) _ Nil
(3) station Creek o 20 feet.

(4) Traine River area north of Tableland-Glenroy track 10-20 feet.-
(5) Warton Range 200 feet,’



Figure (10). Walsh Tillite. K.A.P.

Sandstone lenses within green siltstone matrix; sandstone
erratiecs throughout the matrix; sandstone lens in centre

of photograph. Locality on the Throssell River 5 miles south=
west of Glenroy Homestead.

Pi 11). Algal dolomite overlying Walsh Tillite. K.A.P.

Vertical section of dolomite bed showing irregular dome-
gshaped algae with silicified laminae; these algal struoctures
are intensely brecciated in places. Locality on the Throssell
River 5 miles south-west of Glenroy Homestead.
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The variations in lithology along the northern boundary of
the Sheet area are shown in the following sections:

Macnamare Creek area Traine River area
Wes_t East
Traine Formation Traine Fom:;.tion Traine Formation
- Feet Feet, . Feet.

.15 _ Flaggy pink dolo- .':
mite. g;l.lgn_ae at

base.

10 A Thin!' flaggy, green 30 - Massive white ' 10 - Bloocky quartz
white¥qlartz sand- .. Quartz sand=- sand gtone.
gtone. 3 stong.

10 = Tillite. 20 - Tillite.

Carson Volcanics Carson Volcanics Warton Sandstone

The dolomite at the top of the formation is readily recoge
niged by its pink colour, very"fine grain=-gize, and regular very thin to
laminated bedding. In thin section tﬁe rock consigsts of & very fine=-
grained (0.01 mm.) aggregate of carbonate crystals with rare patches of
quartz. In the Throssell River exposure the dolomite shows scattered
bedding laminae containing ‘abundant goethite pseudomorphs after euhedral
pyrite. The crystals are about & inch in size and cover up to 50% of
the area of some bedding planes; Tﬁa dolomite is gmerallly wiform in
thickness, but in the extreme north-eastern part of . the Mount House
Group outcrop it dies out.

s The dolomite is immediately underlain by 2 feet of algal dolo-
mite. The algal structures consist of irregularly folded siliceous
laminae, apparently forming moderately spaced hemispherical domes. No
oross-sections have been observed, however. In many places the laminae
are dislocated and brecciated. The 'up_par and lower contaocts of the algal
beds are planar and extremely sharp.

Traine Fommation (new name)

The Traine Formation conformably overlies the basal unit of the
Group, the Walsh Tillite and is in turn conformably overlain by the
Throssell Shale. It crops out on a low plateau immedisately to the morth-
west of the Traine River, from where the name is derived, and from there
a narrow line of outcrops extends south-westwards, through Glenroy Homestead,
to the south-eastern corner of the Mount Clifton plateau. In the latter
locality it is about 20 feet thick (reference seotion), and in. the Traine
River area it exceeds 50 feet, and may be as great,as 200 feet, but the full
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thickness cannot be determined accurately. In the west, the rocks of the
Formation are poorly exposédg but in the Traine River area a prominent
sandstone is developed which forms a low plateau, with & bordering scarp
up to about 150 feet high.

The Traine Formation consists of blocky blue-grey to buff
chloritic dolomitic sandstons; dolomite breccia, massive purple<brown
ferruginous sandstone, purple shaley and flaggy buff dolomite. Marked
lateral variations in li_thologsr end thickness -‘o;s'l,.i:ur over relatively short
distances. :

In the north-east, :'between' the Hann and Traine Rivers, the
Formation consists of massive, fine- to medium-grained, purple~brown
.ferrug'mous sandstone, which characteristi oally weathers into large
_ mu.nded. boulders five to ten feet in diameter. The thickness cannot be
aocura.tely estimated, as the sandstone forms a wide plateau é.rea with a
very low angle'between the dip’ of bedding and the land surface. More
than 50 feet of sandstone is ‘exposed in the bordering scarps and the
‘total thickness of sandstone may be-as great as 200 feet.

Between the Hemn River and: Glenroy Homestead, the Formation 'is
poorly exposed. Here the domina.nt litholog:@F is purple shale. It is inter-
bedded with flaggy to blocky. ?"bm"f dolomite%puxpla-bm dolomitie sand-
stone, and sporadic dolomite breccias. The ‘sandstones show load-casts
and bedding rolls. The thickness is probably less than fifty feet. t e

wirpepn o In the measured reference aeotlon on the south-easterm edge .
of the Mount Clifton Plateau, the base of the umit is charecterised by a-
massive green-brown medium-greined chloritic.dolomitic sandstone with
scattered pyrité pseudomorphs iup- to-%iinch in size. Small fragments of
dolomite occur within the sandstone, :v;hieh grades upwards into a dolomite
breccia consisting of abundant. angular dolomite fragments up to 2 inches

in size set in a sandstone matrix. When weathered, the dolomite is leached
out.to.leave a boxwork framework of sandstone.

- The upper sandstone of.t'hejFomtion is seen in thin section to
contain about 50% to 60% of sub~rounded silica-cemented quartz. grains 0.2
to 0»6 mm. ‘in diameter and aca.ttered grains of turbid feldspar, grenophyre
E{M}‘:?he__?t- The interstitial matrix material is mainly & pale green chlorite
with minor dolomite. Fine-grained iron oxide, goethite and possible barite,
aré accessories. o '
A Adjacent to Glenroy Homeatead the only outcmps of the 'l‘raine
Fomtion congist of about 20 feet. of magsive,. hhite, fine-grained quartz
sandstone with numerous limonite-filled holes, pmbably resulting from the

wea.thering of" pyri teo

The Traine Formstion is distinguished by the atundance of send-

stone and associated carbonates, but in ‘the Henn River-Glenroy ares it is )
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characterised by the occurrence of purple shale with associated sandstone
and dolomite interbeds, as aginst green siltstone of the Throssell Shale.
The base of the Formation is defined by the top of the pink dolomite at
the top of the Walsh Tillite. The upper boundary is defined by the grad-
ational change from sandy sediments to the green micaceous shales, with
sandy interbeds, of the Throssell Shale. ‘

Throssell Shale (new name)

The Throssell Shale is the most characteristic unit of the
Mount House Group. It lies conformably on the Traine Formation and is
conformably overlain by the Estaughs Formetion. The Throssell Shale is
poorly exposed within the soil covered plains around the headwaters of the
Throssell River, from where thé name is derived, and in the scarp bordering
the Mount Clifton plateau. Except for a few outcrops immediately to the
east, outerops of the Shale are confined to the area west of the Henn
River. In the reference section near Mount Clifton it is 575 feet thick.

The Throssell Shale consists dominantly of uniform flaggay,
grey=-green to blue=grey chloritic-micaceous shale or siltstone with len-
ticular flaggy interbeds of lq.mimted; micro=cross-bedded, fine-grained
grey-green micaceous sandstone. Within the lower fifty feet or so of the
formation, scattered interbeds of blocky to coarsely 'flaggy buff to green-
brown fine-grained sandstone occur. These decrease in nuﬁber upwards

from the base, and associated siltstones give way to shales.

=

In thin section a specimen’of the silt:.stonea consists of small
angular quartz grains (about 0.006 mm.) set in a clay matrix with abundant
small flakes of muscovite and pale green chlorite, pseudomorphing biotite,
lying parallel to the bedding. Fine-grained iron oxide is accessory.

A measured section of the Throssell Shale is given gbove. There

are no significant lateral variations within the Lansdowne Sheet area.’

The green shales of the formation are distinctive, but both the
upper and lower contacts of the Throssell Shale are gradational. The base
is marked by the appearance of green shale as the dominant lithology, while
the top is mrked by the development of the blocky subgreywacke interbeds
of the Estaughs Formation: The upper contact coincides with & conspicuous

physiographic change.

1

Estaughs Formation (new na.me)

This Formation is the topmést unit of the Mount House Group. It
overlies the Throssell Shale and is overlain only by Cainozoic soils. The
name is derived from the Estaughs (Lat. 17°25'S, Long. 125°58'30"E), a
prominent pair of mesas which ocecur irﬁmgdiately west of the Sheet boundary
and are capped by rocks of the Formation.
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Within #the Lansdowne Sheet area, outompa of the Estaughs For=-
mation are corfined to the top of the ‘Mount Clifton Plateau on the westem
edge of the Sheet area. Massive siltstone and subgreywacke beds crop out
boldly to form small cliffs at the top of the bordering scarp. In the
reference section on the eastern side of Mount Clifton, the Formation is
about 255 feet thick, but aince'the-tép has been eroded the original
thickness of the Formation is not known.

-

Ths Formation consists of interbedded flaggy purple to green
micaceous siltstone and fine-grained subgreywacke altemeting with pro-
minent interbeds of blocky to massive purple hematitic subgr'eywacke.

Bedg of flaggy fine-grazned subzreywadk e near the base of the -
Formation contain complex 1ntra.forma.tiom1 folds, are intensely oonterted,
and lens out rapidly. These folds ma.y be slump structures or sedimentary
- structures, such as large flow—casts or scour-and-fill structures which
have ‘been gubjected to later compaction and flowage.

In thin section a spgcimen of the feldspathic-micaceous quartz
siltstone congists mainly of sub'-rounded quértz grains aﬁout 0.04 mm.,
partly cemented by silica. Scattered grains of sericitised feldspar oocur.
ﬁinor accessories are fine-grained goethite, tourmaline, sphene, black iron
oxide? and mica and chlorite which -lié parallel to the bedding.

n

The Formation is characterised by the occurrence of the blocky
subgreywacke interbeds. :The lower contact is gradatiomal and is marked -
by the first bed of blocky subgreywacke. This basal bed is distinetive
due to the intrafgmat‘ional_ folding desoribed above.

+  PALAROZOIC

The Palaeozoic uﬁita -repméented in the Lansdowne Sheet area
are the Windjana Limestone, Pillare Liméstone and Napier Formation, which
together constitute aIDevoni_an\' fee_f complexs ) jl:h_g Stony Creek Conglomerate
of Devonian age; end undifferentisted conglomerates of Devonian and
7Permian age. The reef _complex"in“thi's aree has not been dated accurately
but it is regarded as ":bléi-.ng of Frasnian and/or Femennian (Upper Devonien)
age. No Middle Devonien is believed to be present. 'i'l*;e tota.i thickness
of -'hh_le #ariouslfacie's of the reef qq._mpléx' in this area is not known fsre-
cisely, but it is unlikely to excsed 500 feeto

Wind._-japa Limestone.

This formation is the reef facleae Tt consists of massive lime-
stone wh:.eh is commonly dolom:.tizedo The limestone is built up of a -
framework of colonial organisms, espeoially algae and stromtoporo'lds, ‘the
intemhcea between the prmims being filled with calcarenite or oaloi«-
lutite. The Wind jana 1:lmeatone -occurs as a dlscontinuous band between the .
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Pillara Limestone and the Napier Formation and interfingers with eaoho It
also interfingers mth the Stony Creek Conglomerate.

Pillara Limestone

The Pillara Limestone is tl';le backereef facies of the reef
complex. It consists predominantly of. well=bedded bios%romes of atro-l
matoporoid limestone with some beds made up largely of algal nodules
(oncolit.ea). Dolomitization of _tlib 112m9‘$t_ones is common. The unit interw
fingers with the IWindjam Limestone and with the Stony Cr!eek Congl omerate.
In areas where the reef (Windjax_m. Limestone) is absent, it interfingers

directly with the Napier Formation.

Napier Formation

This Formation constitutes the fore-reef and inter-reef facies
of the complex. The poorly exposed area of outerop south of Long Hole
Bore is referred to the inter-reef facies, the rest is fore-reef facies.,
The fore-reef facies is essentially a talus deposit built up of cal-
carenite and calcirudite derived by erosion of the growing reef, together
with contributions from organisms which grew on the fore-reef slope. The.
limestone is dolomitized in some localities.

The fore-reef facies is crudely bedded to well bedded and
shows depositional dips of 30 dﬂgrees’or more away from the reef. The
inter~-reef facies contains relati#'ely'little material derived from the
reef and is made up of silty limestone and calcareous siltstoneé, sha-les,
and sandstones. The mte:ht‘eef deposits are largely red in colour, in
contraepit to the light grery and yellow limestones and dolomites of the
other parts of the reef complex. The' Napier Limestore interfingers with
the Stony Creek Conglomerate and the Windjana Limestone. In those areas
where the reef (Windjana Limestone) is absent it ;:nterﬁngbrs directly .
with the Pillara Limestone..

Stony Creek Conglomerate

The Stony Creek Conglomerate is composed of E.ngular to suba
angular boulclenc-a,r cobbles, and pebbles of granite with lesser smounts of
quartzy quartzite, and shea.red acid voleenic rocks. They are set in a
metrix of very coarse arkose and are believed to have been trensported
only & short distance from the adjacent Precambrien rocks. The thickmess
of the formation is not known presisely, but it is estimated to be of the
order of 500 feet. The oornglqmera,te interfingers with- the reef complex and
is overlain by conglomerate of possible Permian age.: |
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‘Undifferentiated Congl'c_maﬁtéa

Evidence in adjacent areas has shown that conglomerates - -
previously ma.pped. by Guppy et alb (1958) as the Sparke, Mt. Elm, end
Barramundi Conglomeretes include some conglomerate of Upper Devonian age
and another conglomerate: which rests with angular unconformity on the
Devoni@ mcka. and which could be Pemian in age, perhaps equivalent to
part of the Grant Formation. As the boundaries between these two con-
glomerates have not been mapped, they are combined as "mdifferemtia-ted
conglomerate™. In this area they consist predominantly of rounded
quartzite pebbles and cobbles, with some boulders, set in an arkosio
matrix.

CAINOZOIC

Alluvium, eluvium and residusl soils which are devaiOped
sparsely throughout the Sheet area, are probably of Tertiary to Quaternary
8860

Residual Black Soil is found meinly on outcrops of dolerite,
basalt, and less commonly on limestone. Where it occurs on dolerite it
is strewn with residual dolerite boulders and contains abundant small
sink-holes. It supports a good cover of fodder grasses where these have
not been stripped by heavy m&zing.

‘- i Residual Soils (undifferentiated). This class includes seversl
types which are closely controlled by the source rocks. Red-brown s0il o
predominates on granophyre, and locally on basalt and dolerite, partioce
ularly where there is some addition of source material fmm"'u:!ore acid
rocks which effectively inhibits the formatian of black soil. ILarge bul-
bous ant-hills are characteristic of these red soils. Sandy grey soils

are characteristic of the greanite terrain and of outcrops of the Whitewater
Volcanics and Halls Creek Gmu'_p rockss They support sparse vegetation and,
where best developed, are characterised by abundant small ant hills.
Residual sands and sandy soils are formed on sendstons outcrops, partic-
ularly on the Kimberley Plateau:; In places thefle are underlein by yellow-
brown nodular ferricrete, &

Alluvium in. the. Sheet area is restricted prineipally -to. sand
and gravel deposite ing 61' immediately adjacent to water courses, but fossil
river terraces are found along the course of the Hann River near Glenroy.
Gravels, partly derived from the Walsh Tillite, are common in the courses
of the Hann and Traine Rivers, but elsewhere in the area sands predominate
in the river beds.

Thin coverings of eluvium oqnsiating mainly of large fallen
blocks of sandstone are found on most s"ca.rp slopes in the area, and comonly
obscure outc:mps of the Luman and Elgee Siltstonea and the siltstones at
the top of the Carson Volcanicse )
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- STRUCTURE

Structumlly the Lansdowne Sheet area may be divided into two
distinet units, the stable Kimberley Block to the northy, and the fringing
Mobile Zone in the southern part of the area. The Moblle Zone of the
Lansdowne Sheet area forms a broad arcuate belt concave to the north end
ineludes part of the north-eagst-trending East Kimberley "Halls Creek Mobile
Zone" iand. part of the ﬁest Kimb"erley "King Leopold Mobile Zone" (see
Traves, 1955, p.91). Within the'Lanadbwne Sheet area these two Mobile
zones coalesce and have no clefinife boundary between them, hence the
specific names of each are not,used here. The coalescing of these two
IMobile Zones within this area provides an opportunity to study the intera
aoction of their two principal fold trends end mskes this an area of great
structural importance in the Kimberley Division.

The Mobile Zone and. the Kir;lberley Bloek have been affected
esgentislly by the s’@e tectonic events, but to differing degrees. The
division between them is indefinite and is based primarily on the gradual
decrease in intensity of deformation northwards. In general it may be
said’that the southern boundary of the stable Kimberley Block epproximates
to the southern margin of the Speewah Group outcrop. In the Lissadell
Sheet,area (Dow et al. 1964) the Greenvale'Fault has been taken as the
south-eastern margin of the Kimberlqy‘_,,Block, but in the Lansdowne Sheet
area, highly deformed rocks and extensive areas of Halls Criéek Group
metamorphics and Whitawater Volcanies.occur to the north of the Greenvale
Fault, and it can thua no longer be regarded as the boundarya

In the Mobile Zone of. the Lanagome Sheet area, folds of several
different ages with fold trends parallel to the trends of both the Halls
Creek and King Leopold Mobile Zones are recognised. Faulting along three
prifimpa.l directions is found, the most important being the north-east '
trend. The other fault trends are weést-north-west and north-south.

Within the Mobile Zones the trends of '‘both folds and faults tend to.be
parallels ¥ E
Foldmg,, _

Halls Creek Group Structures. The most highly deformed rocks
in the area are the shales end greywackes of the Halls Creek Group whieh
in.general show isoclinal folding. Their strike varies from north-east

in the eastermn part of the area, to east-west in the central part of the
area, and ﬁeatmnorth--weat in the western part. This change in strike,
which follows the change in the reg:.on)@l structures from north:northaeast
trend of the Halls Creek Mobile Zone to the west-north-west trend of the
King Leopold Mobile Zone, is accompanied by 8 marked change in the
direction of plunge of one group of fold axes. '
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Three principal fold trends may be recognised, especially in
the south-eastem part of the Sheet area where three sets of minor fold 4
axes (Fig. 15.1) plunge respectively to north-east at: about 350, to south= -
gsouth-west at about 30°, and approximately vertically.. Of these three -
trends evidence of the post-Whitewater structures indicates: that the near .
vertical folds are apparently the latest, The relative ages of the other
two is uncertain, )

These same trends can be raecognised in the central area (Fig.
15.2, 15.4) and also in the westem area (Fig. 15.3). From east to west
however, there is a progressive northward deflection of the direction of
plunge of the Group I folds, probably ‘due to refolding. As & result of this
deflection, the Group I folds, which plunge to the south-south-west in the .
eastern area (Fig, 15.1) plungé to the west in the central area (Fig. 15.2),
and to the north-west in the western area (Fig. 15.3). The position of
the fold axis responsible for ‘I;his"lafiii“ar deformation must be on the redius
of the great-eircle, between the great circle and its pole (* in .Fig. 15.3).
It is clear that the steeply plunginéifolda (Group 3) are responsible for
this deformation. The refolding noted in the central area (Fig: 15.4)
qqgldl'al_qo have been. caused by these Eteeply plunging folds, or alter
natively could be the result of the later folding which has affected the
Sppewah and Kimberley, Group rocks. .

'-1

Fold styles vary from modera.tely open to tight, similar and cone
cSntric ty'pea, ‘to egymmetrical’ dmg-folda, isoclinal folds, and chevron- -
f!:_y,_pe _gim;lar.folda. The only correla.tion of trend and style that has been
fioiéd'-ié that the chevron folds ganerally have steeply plunging axes, and
tond to be ‘asgociated with lines of" faulting.

e ': :
& g

,,_«:-L" Axial plane cleavage is modera.tely well developed locally,
espeoially in the more argillaceoua beds, but tends to be less conspicuous,
and “is refracted in the more arenaceous beds. .ac joints, commonly infilled
with'thin quartz veinlets are found mainly in the arenites. In one
lgeality, fhree sets of g¢ joints are‘pmfé-ant in the same exposure, and

can, ,be related to the three principal eagstem area fold directions mentioned

ab ovn .

sy 'r;' .. 'Problems of structural interpretation exist beomss the fold
a.xea, though va.rymg in degree of plunge, are almost coplanar in Pplaces,
a.nd ‘becausge the various folds are not’ found deforming each other in the
fiéld. The variations in trend nsy be due to defomtion of a single early
fold system by & later one with differing trend, or the three fold phases
may exist in their own right. ' Becduse of this, interpretation of the
structure .of the Halls Creek ‘rqdcs is'best defar:ﬁ_’ed until the post<White=-
iréter,Volcanica structures have been déaoribed.

S Leig! : -
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Post-Whitewater Structures. The post-Whitewater structures
mainly post-date both the Whitewater Volcanics and the Kimberley Basin
sediments, but they also include structures confined to the Voleanies. -

The Whitewater Volcanics, which unconformably overlie the Halls
Creek Group, exhibit only simple .open folding, as indicated for exemple
by the folding of the Whitewater/Halls Creek unconformity west of Gap Yard
in the western part of the area. 'i'bsa Whitewater Volcanics in this
locality are strongly sheared on nearly vertical west-north-wést trending
planes which have well developed minerel grain lineations plunging west-
north-west at about ;70'00 This deformation appears to be confined to the
Whitewater Volcanics and earlier rocks. These lineations are parallel to
the steeply plunging fold gxes of the Halls Creek Group, and have resulted
either from the same period of d.eformat:]. on, or from subsequent deformation
with the same trend. |

These steeply plunging structures in the Whitewater Volcanics
have been found mainly in the west. Elsewhere in the area, there is
little evidence of folding of the Whitewater Volcenics except for the
ovérlap of the O'Donnell Formation on'the Halls Creek:Gmup rocks. An
indication of the local intensity of this period of folding is provided
by the difference in dip between the Whitewater Volcanics/Halls Clreek
Gmui:o unconformity, and the O'Donnell Formation/Whitewater Volcanics uncone
formity (see map section DEF). - | .

Post-Kimberley Group fpld structures consist mainly of bri_)a.d. .
synforms and antiforms whose axial trends lie in an arcuate belt produced
by the intersection of the north-north-east trending Hslls Creek Mobile
Zone, and the wreat-north-weat tren&iné King Leopold Mobile Zone. Local
variations in aiial plunge caused. by later refolding have resulted in the
development of basins and domes. The axial tré'gqla of the folds are also
in general parallel to the main fault trends of the area.

The general structure is well displayed by the anticlinal
inliers of Halls Creek Group rocks and Whitewater Volcanics which have been
exposed by erosion (see Fig. 12). Among the corresponding synclines, the
Carola Syncline is of intereét gince it shows the classical outerop pettern
of intersecting fold systems (c.f. O'Driscoll, 1962), Its sigmoidal shape
has been produced by the interaction of folds trending north-east and
west-north-west respectively. |

The main plunge direcprions'm Post-Whitewater rocks are north-
east and west-north-west in the aaste%'n part of the area, and west-north-
west and east-south-east in the westem part. In each of these two area,
two geparate trends are recogn‘.sed,' and local interference of tﬁése is
found, e.g. about 2 miles north-east of Six Mile Yard, where eastward-
plunging minor folds are found on the flank of a westunorth-weatwp]:unging

major fold.
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Fism gl!!- mar dms fold. D.C.G.

Ma jor drag fold in King Leopold Sandstone. TFold axes plunge tly to
north-west (left) and axial planes dip steeply to north-east (away from
camera). Locality about 10 miles north-west of Torrens Yard. This

style of folding is typical of the Middle Proterozoic rocks in the
western part of the Lansdowne Sheet area.

Figure 5141. Minor chevron folds. K.A.P.

Chevron~type minor similar folds in siltstone of O'Dormell Formation.
These folds are associated with a reverse-fault zone; their axial
planes dip north-west and are parallel to the fault plane in this

< vieinity. Locality 5 miles east-north-east of Pyre Gorge.
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The style of these folds varies from concentric to similar. The
ma.jorfi-.ty of minor- £olds 6f the noi'th:east-plhnglng group have well developed
& lineations due to.bedding plene slip during folding and are probably
similar folds of.ihe."bending type". This type of folding is partiocularly
well displayed in siltstones of the O'Donnell Formation, e.g. nsar Dingo
Well, and 2 miles west of Carola Yard. In the western part of the Sheet
area, minor folds of the simila.f variety predomimate. Major structures
include monoclinal folds which are present on the fringe of the fold belt
and have axial planes dipping to the north-east.

In the Upper Proterozoic rocks, folding is very gentle, with
dips apparently nowhere greater than 10°. The principal folding noted in
these rocks is in the extreme north-western part of the area, i.e. north
of the Hann River, where the strike of the Upper Proterozoic rocks is
parallel to that of the underlying Kimberley Group rocks. It appears that
this post-Upper Proterozoic period of ‘folding.ha.s been caused by further
tightening of the earlier post-Kimberley Group anticline on the flanks of
which the folded Upper Proterozoic rocks lie.

Synthesis. The fold axis projections (Fig.15) indicate that
the fold trends in the Halls Creek Group are similar to those in the later
rocks, but the differences in style, from isoclinal folds on the one hand
to open folds on the other indicates that the fold phases represented are
distinct. Where the fold trends in the Halls Creek Group coincide with
those in the later rocks, this is thought to be due to re-activation of
folds along earlier trends. A possible exception to this, however, is
provided by the steeply plunging folds in the westem outcrop of the Halls
Creek Group. The axes of these steeply plunging folds are parallel to
linegtions in ahealz-ed Whitewater Volcanics, and this folding of the Halls
Creek Group rocks may be of post-Whitewater age.

Of the two post-Kimberley Group fold trends, the west-north-
west plunging system has deformed the north-east trending one. The super—
position of thﬁae two fold trends is responsible for the general arcuate
strike trend of the major rock units in the Lansdowne Sheet area. Major
north-east plunging fold structures in the eastern part of the area have
had broad west-northewest plunging folds superimposed on them. This
apparently indicates that the north-esst plunging folds are the earlier.
However, in the south-western part of the Sheet area, where the north-east
trend has swng round to south-east, an early axial-plane cleavage (Fig.
15.5) has been deformed by later south-east-plunging folds suggesting
re-activation of this trend. i

The two trends thus appear to be closely related in time and
eppear to agree with currently held views of cross-folding due to trans-
current shear movement (O'Driscoll, 1962; 1964 pers. comm.). O'Dris 01l
demonstrates that unidirectional movement accompanied by relative trans-
current shear along a vertical plane may be expressed by the development of
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a set of folds at an angle of 450 to the direction of movement.l ‘ﬁever-

sal of the relati'\-re sense of the shear movement (but not of the actual
movemem'l;) results in the development of & complementary set of seeond ) .
folds perpendicular to the first. Further reversals of the sense of shear -
would result m repetitive folding along the same or similar trends and -
could glve rise to confllctlng evidence as to the relative ages of the |

two mets of folds. Folding of this type would be ex;;ected to deyelop in

a relatively plastic sedimentary cover overlying & deep-seated shear

ZONes k

In the Lansdowne Sheet erea the two main fold trends are
approximately at right angles and folds of both trends show evidence of '
repetition of movement. The trends guggest movement from a genera.l north-
erly direction. North-south trending faults with tmnsourrmt'diaplece—
ment (see below) could be the surface expression of movement along a ‘
daep-aeated north-south—trendmg shear zone respons:.ble for the d.aveloy-
ment of the two complementa.:y fold ‘trends.

Faulting, o ; , ' v y
Faulting along three main trends is recognised in the Lansdowne
Map Sheet area. These are north-east, west-north-west and north-south.

North-esst treml, The main fault of the north-east trending
system is the Greenvale Fault which cuts across the south-eastern part of -
the area. The trend at the emstern boundary is north-east, but further
west it gradually changes to east-west, and fimally to west-north-west
near Goads Yard where it loses its identity and is replaced by seversl
minor faults of diverse tremd. In most places the Greenvale Fault is not

a single fault, but forﬁét-a. complex zone of two or more faults. It is
apparently partly a traﬁécurremt fgult with sinistral displacement,
especially in the east. f‘iu'i;her west it has an essentially vertical dig-
placement and is variously a normal fa.ulb,-. or & reverse fault. The direction
of downthrow is to the south-east or south. The maximum verticel dis-
pflacement in the Lansdowne Sheet area is aspparently at least 15,000 féet,
6 miles north-east of Mad Gap Yard, but diminishes rapidly westwards.
Prominent quartz reefs and infaulted lenses of basal O'Donnell sendstone
occur throughoﬁt its length. West of Pyra Goré‘e, it is displaced by a
north-east trending réverse fault with a throw to south-east of about
4000 feet. Throughout part of its length in the Lensdowne Sheet area it
is a faulted asymmetrical anticline, and much. of the movement has been
taken up by folding‘pri or to the faulting, so that the throw of the fault
in places is comparatively small. This is particularly true of the area
between Pyra Gorge and the gouthern end of the Carola syncline.

Other faults with a north-easterly trend are less imf:ortant. Some

are thought to be partly sinistral transcurrent, while others may have verti-
cal displacement. Vertical components of downthrow are generally to the

gouth-eagt.

-



North-west trend. Faults of this trend are of modem{;ely

common occurrence throughout..the area, except in the north-west corner.

Their lateral extent varies from 1 mil_e up to more than 20 miles. The
direetion of downthrow is to the south-west and they are associated locally
with monoclinal folds, such as the complex monoclinal fold-and-fault system
which passes south ofColass Yard. These monoclines have axial planes
dipping to north-east and show a sense of vertical movement similar to

that of the associated faults indicating compression from north or northe

east.

The throw of these north-west trending faults is mostly small,
but in the King Leopold Rangea: north-west trending faults, which have
caused repetition of part of the succession, have throws of up to 6000
feet (see map section ABC).

North-south trend. Faults of the north-south trend are promi-

nent, especially in the central and south-westem parts of the area. ~ Some
extend for over 30 miles but displacements are appearently small. Sini-
stral transcurrent movement has been noted on two examples and may be
present in others. The displacement cm the majority of north-south faults
however may be interpreted as indicating either & sinistral trenscurrent
movement or & normal movement with downthrow to' the west. '

Age of Faulting ;

Within the Lansdowne Sheet area evidence of the age of the
faulting is scanty. The north-east trending faults are apparently related
to the north-east trending folds, and are thus thought to be earlier than
the north-west trending faults whidhl are similarly related to the north-_'
west trending folds. The north-south trending faults cut both the north-
east and north;west sets and are thus the latest. It is however possible
that all three trends are inter-related and that the time differences
iﬁolved are insignificant. |

- From the evidence of the unconformity between the Tunganary
Formation and King Leo;.:old Sendstone south-west of Goanna Spring, and the
boulder eonglomeratea in the Upper La.nsdome beds at the southarn end of
the Carola Ba.sm, it appears that movements oonneoted with the Greenvale
Fault were in operation in Middle Proterozoic times 'pen the direction of
downthrow was to north-west in contrast to the later mcvements which
tock place in the opposite sene_te.

Faults of all trends cut the Hart Dolerite. The Hart Dolerite
was appdrantlx._intmd‘.ed in part al?n;g"pr.e-elxisti_;z}:g npr‘l;h-‘\muth faults, and
is also cut by these faults, so that both pre- and post-dolerite movements
are recognised. Both pre- and post-dglerite movement is aiso inferred for
the other fault systems, but ib l'e_raé"v'!ell substantiated. The latest fault

'movements appear to be of post-Devonian age. . '
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TEC'I‘ONIC HI STORY

A sunmary of the tectonic history of the area is given in
Table 2. :

The oldest rocks of the area, the Halls Creek Group, origi-
nated in an Archaean geosyncline and, in Archeean or Lower Proterozoic
times, were intensely foi&ed, sligltly metamorphosed, and eroded, prior
to the eruption and deposition in early Middle Proterozoic times of acid
to mtermediate ash-flow tuffs and lavas of the Wh1tewater Volcan'lca.

After a period of gentle folding, strong sheering, and erosion,
Bedimenta.tion was resumed in early Middle Proterozqic times. With the
exceptir.m of minor earth movements in the south-eastem pa.rt of the Sheet
area, proba‘oly_a.asociated w11:h movements on the Greenvale Fault, sedi-
mentation was then apparently . continuous throughout the early Middle
‘Proterozoic, when the Speewah, Kimberley, and. Bastion Groups were deposited.
These sediments are mainly shallow water armites end lutites. There
appears to have been little if any interruptlon of sedlmentation dxxring )
the extmsmn of the Carson Volecanics, since no meonformity ie recog;m.sed
and some of the lavas were submarine. -

- Strong folding, faulting, and dolerite intrusion, and uplift
and erosion followed the middle Pmterozom sedimentati on and preceded "
deposition in Upper Proterszoic times of ‘the Walsh Tillite a.nd subsequent
sha.llow water arenites a.nd 1u1:1tea of the Hount House Group.

Followj.ng Upper Proterozoic aedimenta.tion, uplift ocourred, and -
eros:.on ha.a appa.rantly pers:.sted snlce 'I:hen over the whole of the area
except the aouth-weatem corner where & ‘ghort penod of 1imes‘oona reef
formation and con@omera.te deposition occurred in Middle Pa.laeozoic timas. .

AR

ECONOMIC GEOIOGY

No economic metalliferous minersl deposits have been found so
far in the Lanédov_me Sheet ares, but sevei'g,l small showings of economic
minefala have: been noted, mainly associated with igneous rocks. None of
. theae oceurrences is aufficiently promlsing to wa.rrant speoifio investi~
gatmn, but further work in the. a.rea might possibly be justifiad. Geo=
chemical prospecting for base metals is' &t present being carried out in the
southem part of the Shgbt area by Pickands Ma.ther International Co. Ltd.

Gromdwater is one of the principal minera.l resouroces of the
area and is being actively exploited forxgtook watering by means of bores
and wells. Constructional materials may ‘bé of future importancé in cone
nection with the propoaed Fitzroy Irrigat:l.on Scheme, for which damsites tave
‘been selected within the Lansdowne -Sheet area, at Diamond Gorge, Pyra. Gorge,
and on the Leopold River, A \ - )

' 2,
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Minerals

Copper: Traces of chalcopyrite and malachite have been not ed’
in quartz veins cutting the Whitewater Volcanics and the Hart Dolerite,
mainly in the area south and south-west of Mount Laptz. Chrysocolla, mala-
chite, bornite, and chalcopyrite occur in veins in the Lamboo Compiex
granites of the south-westem corner of the Sheet area. |

Some quartz veins cutting porphyry pf the Whitewater Volcanies
about 4% miles east. of Goads Yard contain boxworks of 'pb_wd.ery' earthy
brown limonite with associated siaecka" of malachite. These veins are up
to 4 feet thick end half a mile long, but boxworks mske up only a small
proportion of each vein. '

In the Carson Volcanica small greins and vesicle fillings of
chalcopyrite occur extensively. Such traces are particularly abundant in
the lowest flows in the northern outcrop of the Carsons, east of Longitude
126030'E,' and have also been noted in the basal flows in the south-eastern
part of the area about 4 miles eagt-south-east of Mad Gep Yard.

Small amounts of malachite have been found as fracture infillings
in vein quartz associated with the Greenvaele Fault about 2 miles easte
north~east of Goanna Spring. '

Several minor occurrences of copper minerals have been found
associated with the Hart Dolerite. These are mainly traces of chalcopyrite
a.nd. malachite in small quartz veins within dolerite, especially near Coolan
Creek Yard. Malachitg, ocourring as.a surface coating, I:Ew.a also been noted
by Harms (per. comm.) on a dolerite dyke intruding shales of the Elgee Silt=-
stone about 15 miles east of Tableland Homesgtead.

Leads 'i{inor amounts of galena, mostly associated with chalco-
pyrite, have been recorded from quartz veins cutting the Whitewater
Volcanics in the gouth-west on part of the area. Similar occurrences have
also been noted in the Hart Dolerite, particularly in a calecite veln near
Coolan Creek Yard. Traces of galena have been noted in the Carson Volcanics
in the north~eastern part of the Sheet area where they form rare vesicle
infillings. '

Fluorites Two small occurrences of fluorite are known from the
Lansdowne Sheet area. One of 'the?ke- occurs two miles east-north-east of
Goanna Spring, where 3in. to 1 in. thick veins of fluorite cut weathered
porphyry of the Whitewater Volcanics adjacent to the Greenvale Fault. The
other occurrence consists of fluérite'yeins 3 in. to 4 in. thick, in a
quartz-feldspar-muscovite dyke' rock cutting the Long Hole Granite. This
occurrence is situated about 4 mile north of a fault separating the granite
from Devonian limestone. b

Iront A thin veneer of magnetite sand is found in the beds of
minor creeks in parts of the Lansdowne Sheet area where dolerite is the pre-
dominant source rock. These deposits are of no foreseeable economic value.
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Constructional Materials, etc.

Building Stones Rocks suitable for use as building stone are
abundant throughout the area. The most suitable for this purpose are the
‘relatively thin-bedded feldspathic sandstones of the Tungenary Formation
end the Lansdome Arkose, and the upper part of the Warton Sandstone.

Most other rocks in the area are too massive to be worked conveniently.

Roadmetal: The Hart Dolerite, which ereps out extensively in
the Lansdowne Sheet area, is suitable fo;nr use as road-uietal, as are also
the poxphyries of the Whitewater Volcanies. Some of the Lamb_;ao Complex
Granites and Carson Volcanics basalts might “lso be utilised. With the
exception of the north-westem corner of the Sheet area, no place within
the area is more than about 15 miles from an outcrop of igneous rodk, and
therefore from a potential source of road-metal.

Sand and Gravels Sand and/or grevel deposits are present in
most of the large rivers in the area. Coarse=-grained, relatively olehﬁn

washed quartz sands are present in river-courses dreaining the areas of
granite outcrop in the aoutlﬁeastem and south-western corners of the
Sheet area, particularly in the 0'Dommell River end around Saddlers Yard.
Fine-,to mediumegrained sands, wainly derived from pre-existing sandstones,
are present in the Little Gold River, especially.south of Mud Spring, emnd
in many small rivers on the Kimberley Plateau.

Cobble and boulder gravels are found mainly in the Heann, Traine -

and Fitzroy rivers in the north-westem part of the Sheet area. Of par-

ticular importance are deposits in and alongside the Fitzroy River immed- -

iately upstream from Diamond Gorge. The Hann River is locally bordered
by terraces of -gravel which are pmba‘bly the uost extensive gravel deposits
in the area. The Devonian conglomerates of the Bﬁrranmndi Range might also
be worked as a source of gmvel but their consolidated nature, and rela-

tively large cobble size ‘are disadvantageous features of theae deposits.

Limestone: Lime for agricultural purposes may be requir_ed in -

futire in comnection with the proposed Fitzroy Irrigation scheme. Adequate

supplies are present in the Devg_r}ia.n rocks in the south-western corner of
the Lansdowne Sheet area and in ceomtiguous areas, especially in the Lemmard
River-area. v

Water Supply.*

The area covered by the Lansdowne Sheet has an average annual
rainfall decreasing from 27 inches in the north to 20 inches in the ‘southelm
part of the area. The rainfall is received mainly during the wet season
from November to April, and the rest of the year is relatively dry. Annual
potential evaporation is 100 to 110 inches. '

* By A.D., Allang Geoiogical Survey of West Australia. .
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The headwaters and & number of tributaries of the Fitzroy River,
Ord River and Pentecost River drainage systems, which are major drainage
features of the region, lie within the Lansdowne Sheet area. They flow
only during the,wtﬁ{gpason and for the rest of the year exist as lines of
sporadic water holes, particularly in the more rugged country.

There are 29 operating borés or wells in the area. Their rel-
ative scarcity is due mainly to the unsuitability of a largelpart of the
area for pastoral purposes and to the relative sbundance of natural water.
Three distinect groundwater provinces can be recognised.

l. Kimberley Province.

2., Halls Creek Province.

3. Canning Basin Province.
These three divisions, which are shown on Fig.3, correspond to (1) Middle
and Upper Proterozoic rocks of the Kimberley Basin successiong. (2) the
Archaean to Lower Middle Proterozoic (pre-Speewah Group) rocks, and (3) the
Palacozolc rocks respectively.

1. KIMBERLEY PROVINCE.

The Province is underiain by sedimentary and basic igneous rocks
which range from Middle to Upper Proterozoic in age and make up the Speewah,
Kimberley, Bastion and Mount House Groups. The sedimentary rocks are
dominantly feldspathic and quartzose sandstones with minor siltstones. They
are hard and silicified in outerop and in general appear to have a 16w
primary porosity and permesbility, although this may not be so at depth.

The basic igneous rocks, comprising dolerites and volcanics, are well
jointed and less resistant to weathering, and commonly have residual black
soil plains developed over them. '

Perennial and intermittent springs frequently occur where rivers
have formed gorges in strata dipping &t 300 or more, and these may sustain
water holes. Other springs (rock-holes) occur along fault lines, particu~
larly in the flat-lying King Leopold and Pentecost Sandstones; in such
situations the groundwater salinity is generally exceptionally low with
values of 100 p.p.m. total dissolved solids or less.

There are 27 bores or wells within the province. They are
mostly 40 to 60 feet deep, with static water levels 20 to 30 feet below
the surface. The groundwater is 'usually non-pressure water, but locally
pressure water may be obtained from confined joints Br‘iidding:b&aneas
salinity on the average is 450 p.p.m. total dissolved solids. ‘gﬁgplies
vary from a few gallons to 2000 gellons per houp; with average yielda of
about 750 gallons per hour,

The most important aquifers are the Hart Dolerite and Carson
Volcanits, mainly because they are usuall} eagier to drill h&-parcussion ‘
cable-tool plants, but also because they have a greater number of potentﬂ%@ly )
water bearing fractures than the sandstones. | ' '
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Groundwater levels usually decline during the dry season due
to water lost by evapo-ttanapirat1on and pumping. Occasionally after
geveral years of low ralnfall, boree or wells may, dry up., In. the ﬁet

season they recover rgpidly, i ndlcat1ng that there is effective recharga
by rainfail.

2. HALLS CREEK PROVINCE

This province is underlain by the Archaean Halls Creek Group
which consists of isoclinally folded greywacke and siltstone, by granites
of the Lamboo Complex, and by the acid Whitewater Volchhics. The rocks -
have little or no primary poroslty or permeability, and groundwater is
obtained from joints within the rocks or from alluvium overlying them.
Consequently the Halls Creek Province (mainly underlain by granitic rocks)
which cdntains some of the most valuable pastoral-country, hﬁs a ver& low
ground water potential. - - ' -

Rare springs, of low salinity water, issue from joints within
granite and from bedding planes and fracture cleavage within rocks of
‘the Halls Creek Group. However, most .are probably intermittent and flow

only aftqr-the wet season.

There is one well in the Province. However, bores and wells
within the same Provinne 1n the adgaoent Mt. Ramsay Sheet area renge in

depth from 30 to 50 feet and yiald non-pressure, and rarely pressure water.

The groundwater occurs at a depth. of 20 to 30 feet below the surface, . )
except 1n alluvium aleng creeks, where groundwater (underflow) may oecur

at vexy shallow depth. Groundwater salinity varies between 150 and 45“0 i
Pe p.m. total diasolved solids, with an average salinity of about 450 pep.Tis
Supplies of up to 2000 gallomaiper hour have been obtained from the Irao-'
tured rodka, but 250 to 500 gallona per hour is more usual. Bores or

wells in alluvium nay glve ‘higher yieldso

o Alluv1a1 deposits along drﬁinage channela, wh1ch are usually
aligned slong master joints, are prdbably the most 1mportant sources of
water in this Province. If there is & depth of ahout 30 feet of elluvium
and weathered granite, groundwater is. ‘usually presen.t¢ However, har& rock
is generally interaected at shallow depth and even if hard rodk drilling
planta are usedp it is a matter of ohanca whether watervbearing axfoliaticn
jolpta.or sross joints areeinteraectado IIn qreas_undarialn by the Hells
Creek Group, greywackes are potential soﬁfcas of supply.

Fluctuations of groundwater levels and conditions of recharge
are similar to those in the Kimberley Provinces .

3, CANNING BASIN PROVINCE

The Canning Basin Province occurs onlj"in the extreme south-

west corner of the Lansdowne Sheet area, where it is represented by Iimem
stone and conglomerates of Devonian to Parmian ages.
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Only one bore exists in this Province in the Lansdowne Sheet
area, but severel, ranging in depth from 50 to 250 feet with yields"gﬁ"f“
up to 5000 gallons per hour and low but variable selinity, aré present in
the Mount Ramsay Sheet area to the south.



920.

BIBLIOGRAPBY

ALIEN, A.D. 1965 - ‘The Hydrogeology of the Lansdowne and Mount .
' ay 1:250,000 Geological Shaats, Kiuberley

Dl Biom; Wegstern Australia. Geol. Smo ="y

We Austeo Res. 1965/9 (Unmpubl.)

BLAKE, D.H., ELWELL, R.W.D., GIBSON, I.L., SKELHORN, R.R. and WAIXER, G.P.L.,
1964 ~ Some relationships resulting from the
intimate associatlop. of acid and basic magmas.

Proc. Geol. Soce Lomfli, 1617

CASEY, J.N. and WELLS, A.T., 1964 - Regional geology of the north-east
Canning ]Eias:.n,1 Western Australia. Bur, Hin.
Resour. Aust., Rmo 49

DOW, D.B. (In press) - Evidence of a late Pm-&amhrian glaciation
' 'in the Kimberley Regi on, Weatern Australia.

Geol. Mag. .
DOW, D.B. and GEMUTS, I., 1964 = Explanatory notes to accompany the Dixon

Range 1:250,000 Sheet SE 52~6, Western Aust-
ralia. Bur.Min.Resour. Aust. ;Rec. 1964/56

DOW, D.B, and GEMUTS, I., (In prép.) = The Geology of the Kimberley Division,
Western Australia: Part 'l East Kimberley.
Bur., Min., Resours Aus 'l.'..,i _Bull,

DOW, D.B., cmrm's, I., PLUMB, K. A., and DUNNET, D., 1964 The Geology of
tha Ord River Regiion, .Waatam Australia.
Bur .Min.Resour. Austo o Reo. 1964/104 (unpubl) .

DUNNET, D. and PLUMZB, K.As 1964 - Explamtory notea on the Lissadell
) 1:250,000 Geological Sheet SE 52-2 Western
: Augtralis. Bur. Min, Resour. .&mt. Rac.
1964/70 (unpubk)

EAS‘NN, W.R., v ) 1922 - Report on north Kimberlay Diatrlnt of West
' Australia. Dept of the North-West Pub.No.3

etn Australia. J. Roy. Soc. W. Aust. 4 Vel.27
(for 1940-2) pp T9-94.

FI‘I’ZPATRIGK, E.A. and mom, JoM. ; 1964 - Climate of the West Kimberley
Araa. C.S.I.R.0, Land. Reaeareh Series, 9y
pp 76-102.

EDWARDS, A.B., 1943 - Some Basalts from the North Kimberley; Weate

GELLATLY, D.C. and DERRL CK, GeMoy 1965 = Explana.tozy Notes to accoupany the
Lassdowne 1:250,000 Sheet, Western Australia.
Bur.Min.Resours Aus t. , Rac. 1965/  (unpubl)

GLOVER, J.E., 1955 = Petrology and petmgraphv of limestones
= - from the Fitzroy Basin, Westem Auatra.lia.
Bur. Min. Resour. Austa, Rept. 18 '
: y
GUPPY, D.J . me, A.W., RATTIGAN, J.H., and CASEY, J.T. s 1958 = The
geology of the Fitzroy Basin Westem Australia.
Bur. Min, Resour. Aust. Bull. 36

HANN, F., : 1901 - Exploration in Westem: Auatmlia.
: 2_1‘90. RO;YG Socs m m, PP 9-—34

HARDMAN, E.T., 1885 ~ Report on the ‘geology of the Kimberley Dist- .
\ rict, Wéstern Australia. W. Aust. Parl.
Pap., 34



93.

HARMS, J.E. 1959 = The geologr of the Kimberley Division
Westem Australia, and of an a.d;}a.oent area
- of the Northern Territory M.Sc, Thesis
Univ. Adelaide (unpubl.)

JACK, L.L. 1906 - Report on the Prospects of obtaining artesian
water in the Kimberley District. W.Aust.
Geol. Suro Bull- 25

JUTSON, J.T., 1950 - The Physiography of Western Australid. Geol.
y Surv. We Aust. Bull. 95 e}!‘d Edo)
MAITLAND, A. GIBB 1928 - The Volecanic History of Western Australia.

Jo Roy. Soce Wo Aust., Vol XIIT (for 1926-7)
pp 79-66.

MATHESON, R.S. and TEICHERT.C. = 1946 - Geological reconnei ssance in
the eastémrmn portion of the Kimberley Division
Westem Austrelia. Bur. Min., Res. Aust. Rec.
1949/48 (unpubl.)

MMHESON, R:S. and GUPPY, D.J., 1949 - Geologi.oa.l reoonnniaaa.me in the
Mount Ramsay ares, Kimberley Division, West-

/{' ern Australis. Bur. Min. Res. Aust. Rec.
1949/48 (unpubls) o
NOCKOLDS, S.R., 1954 - Averagé chemical composition of some igneous
a rocks. Bull. 59010-5000 AmBr. , 65, 1007=1032
O'DRISCOLL, E.S., 1962 - Shape criteria in cross folding. Aust, 01l
& Gas Jour. 9 (3) pp 42-47

O'DRISCOLL; E.S.) 1964 - Cross-fold deformation-by simple shéar.
" -Econ. Geol. ve 59, PP 1051-1093

C. StIoRuO. ﬁ\lﬂto Iland. RBE- serieﬂ_ﬁ, pp 208-'56

PHILLIPS, E.R., 1964 Hymekite and albite in some granites of the
¥ New England batholith, New South Wales.
J. geol. Soce Aust., 11(1)

PLAYFORD, P.E. and LOWRY, D., (in prep.) - | |

PIOMB,. K. A., (in.prep.) . - The Geology of the Kimberley Divisgion, Westem

' : G Australia: Part II Kimberlgy Plateau. Bur,
Min. Resour. Aust.,. Bu11..

ROBERTS, ﬁ. Gey (in prep'.’) - The Geology of the Mount Elizabeth 1: 250 000
. Map Sheet SE 52-=1 Western Auatralia. Bur.Min
Res. Aust. Rec. :

ROBERTS, H.G.,. HALLIGAN R., and PLAYFORD, P.E., (in prép. ) = Explanatory
\ : notes to accompany Mount Ramsay 1:250,000
Geological Sheet SE _52-9, ‘Western Australia
Bur, Min. Res. Aust. Rec. 1965/ (unpubl. )

SMITH, J.W., 19638 - Explanatory notes to sccompany Gordon Downs
; 1:250,000 Sheet SE 52-10, Westem Australia.
Bur. Min. Res. Hec. 1963/120 (Unpudl. )

SMITH, J.W., 1963b - Progress report Gordon Downg Party 1962. Bur.
- Min. Resour. Aust., File (unpu'bl.)

SPECK, N.H., Emd LAZJLRIDES, M. 1964 - Vegetation and Pastures of the Weat
Kim’berley Area. C. S.I.R,0. Land Research
Series 9, pp 140-174




TEAKLE ,

TRAVES,

TURNER,

WALKER,

WAIKER,

WRIGHT,

L.JGH- 9

DOM‘ 9

F.J. and VEREDOGEN, J., 1960 - Igneous and Metamorphic Petrology.

F-g

94.

1944 The Kimberley Pm,ject- J _Ag!'ic. W .ﬁ.uat- ’

2‘7' 280

1955 = The geology of the Ord-Victoria Region,
Northern Australia., Bur., Min. Resour. Aust.,-

Bull. 27

MoGraw-Hill, New Yoxk,

1958 « The cauges of variation in dolerite
intrusions. Dolerite Symposium, _Univ. Tasmania.

F. and POLIERVAART, A., 1949 - The Karroo dolerites of the Union

R.Lﬂ ]

of South Africa. . il

1964 - Geomorphology of the wést Kimberley Area.

C.S.I.R.0., Land Res. Ser, .

9, pp 103-118 °

-

-



95

APPENDIX I

Classification and Description of Sandstons

CLASSIFICATION OF SANDSTONE

(From: Dapples, EC., Krumbein,W.C, and Sloss L.L,1953......... Petrographic
and lithologicol attributes of Sandstones)

QUARTZ + CHERT

Greywocke

Na+K 25 ROCK FRAGMENTS +
FELDSPAR DETRITAL MATRIX

Grain size terms used in the text are those given by Pettijom (1949,p.13)

Standard Term3 for the thickness of stratification
and i;a.rt'inlg wits,

In order to standardize the desariptions of bedding character-
istics in the sediments, it was necessary to define a simple set of terms.

Using McKe2 snd Weirts (1953) and Ingrem's (1954) definitions
as a starting poiut, %the foilowing simplified and modified classification
has been adopteds

Terms to dész—:ri’b& Thickness Terms_to desoribe
stratification 2. inso parting units

Very thick bedded 100 36 o Massive -

Thick beddsd 15 - 100 6 - 3% | Blocky

Thin bedded 1-15 004 = 6 - Flaggy '

Laminated 1l 0.4 Figsile
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TABLE 1.

STRATTIGRAPHIC TABLE - LANSDOWNE SHEET AREA

ERA

_ Age Rock unit and Thickness Lithology Topography Distribution Remarks
% Symbol in feet
% Quaternary i Qa - Alluvium, boulder gravel Narrow riverside flats Mainly along Fitzroy, Hann,and
' _ and fluviatile sand. Chamberlain Rivers and small
g creeks in granite country in
o i south-east and south-west.
Tertiar Czs - Hesidual soIl {undifferen~ PEdiments and leature-—
- J ) \ ) X & Throughout the area but pre~ Mainly red-brown soils associated
to tiated) red and grey soils, less plains, N - i ,
! o Quaternary sands and ferricrete. dominantly on Kimberley with basalt, dolerite and grano-
E N Plateau. phyre; grey soils with granitic
o terrain, sandy soils and under-
= lying ferricrete with arenites.
: " Czb T2 Residual black soil Pitted stony plains Occurs sporadically through- Confined mainly to outcrops of
o out the area. dolerite and basalt. Also found
locally on limestone outcrops.
UNCONFORMITY T T
Devonian - (Undifferentiated - Conglomerates rounded Prominent rounded hills Confined to extreme south- In part Upper Devonian; in o
?Permian conglomerates) pebbles, cobbles and with dendritic drainage. western corner of Sheet areca. ?Permian and lie unconformably
D/Pc boulders of quartzite set on Devornian rockd.
in an arkosic matrix. .
?Devonian Stony Creek 500 Conglomerates cobbles and Prominent rounded hills " Interfingers with reef complex.
Conglomerate pebbles of granite, and with dendritic drainage. " Overlain by conglomerates of
g (Ds) minor quartz, quartzite, ?Permian age.
j and sheared acid volcanics.
& é Winjana Limestone " Limestone:Reef facies; Prominent massive outcrops " Occurs as a disccntinuous band
- § (Dw) colonial organisms with sparse vegetation cover. between the Pillara Limestone
;O j interstitial calcareous and the Napier Formation.
PN é » sediments; partly
o : i dolomitised.
= .
- ! i Pillara Limestone " Limestone: Back reef " " Interfingers with Winjana Lime-~
I ; i (Dp) facies; well-bedded stone, Stony Creek,Conglomerate
< i ! stromatoporoid limestone; and locally with Napier
o é partly dolomitised. Formation.
% Devonian Napier Formation " Limestone: Fore-reef to " " Essentially a talus deposity
g ! (Dn) inter-reef facies: calcar- interfingers with Stony Creek
§ i enite and calcirudites Conglomerate and the Winjana
. ' partly dolomitised. Limestone.
: UNCONPORMITY
g 2 Estaughs Formation 255 Hematitic quartz sandstone Cape Mount Clifton Plateau Confined to top of the Distinctive beds with complex
! : (Bhe) and siltstone; purple to and forms marginal scarp. Mount Clifton Plateau intraformational folding at
! green micaceous siltstone at western boundary of base.
o and fine-grained sub- Sheet area.
H , greywacke.
{ © } Throssell Shale
N § (Bnt) 575 Uniform flaggy grey-green Scattered outcrops within Around the headwaters CGreen shales are distinctive,
o { g chloritic-micaceous shale. soil covered plain and on of the Throssell River. upper and lower contacts
= ! g Lenticular interbeds of scree slope beneath gradational.
&4 © flaggy, fine-grained, grey- Estaughs Formation scarp.
& , o green micaceous sandstone.
(o]
o ! Adelaidean B Traine Formation 20 to Blocky grey to buff chlor- Forms scarp in Traine North-west corner of Sheet Marked facies changes. Prominent
W i 2 (Bha) 50 itic dolomitic sandstone; River area; crops out area between Traine River sandstone developed in the
{ : dolomite breccia: massive poorly in soil covered and Mount Clifton Plateau. north-east. Pyrite pseudomorphs
! ferruginous sandstone, plains in west., in basal beds.
| & E purple shalej flaggy buff
; z i g dolomite.
S % Walsh Tillite Qég to Tillite;.flaggy.pigk to Crops out poorly in Marked lateral variations in
=) : yellow fine-graine creeks or soil covered

dolomite; quartz sandstone
lenses,

plains and in scarp
beneath Traine Formation

thickness. Pink dolomite is
excellent marker bed. Outcrops
are rare. Pyrite pseudomorphs
in dolomite.
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Tahle T (2)

Bre, Age Rmcf unit and ?hlckness Lithology Topography U0 D e i buti on Remarks
Symhol in fegt
UNCONFORMNMITY
: ﬂar”{ggiilite Ugatg giiirfizyazg Z;ggiogh;j:;lzzc 2z:e§§uggigsb:§%ieézaor Throughout ,the Sheet area Dolerite outcrops hafe a u&?form
10,000 ie Ao brown DTG ;~ black soil plains.CGrano- except thqfnorth-western grey tone on air phctographs, .
’ peleé red-drowr. pyroxens ” part. : Granophyre locally forms a capping
: bearing grancphyre, phyre forms slightly more overlying dolerite and cccurs at
J resistant ou?crops and is severaz différent horizons.
33232L22§§SW1th red- Intrudes formations up to Pente-
) cost Sandsitone, but is found prir-
cipally intruding Speewah Group.
, o 7100 Purple siltsione, quartz Gently undulating plainsj Northern margin of sheet, Mapped from photo-interpretation
i (oo sandstone, dolomitic silt- partly soil covered. north-east of Tableland only. Only lowest beds present,
} ‘ stone, micacecus feldspathic Homestead.
anédshone.
‘ Partseost Cay Cross-beddsd white quartz Undulsting and hilly North-eastern part of areas; Not completely measured on ground
l Sfﬂistane 24500 ssndstone; grey siltstone Platéau country with Baulk Face Range; south-east due to inaccessability.
{(Bep) and glauconitic sandstones rounged mesas and of Pyra Gorge.
white to pale brown feld- cuestas. Bagsal beds form
spathic sandstone, low cliffs.
Ejﬁ"ﬁlgiltatﬁn@ 709é Red-brown friable siltstones Steep easily eroded Occurs only as narrow oub-— Siltstones grade upward into
% {Bea) (including with grey green reduced escarpments preserved by crops peripheral to the sandstones.,
= Teronia zoness brown to white quarts hard capping of Pente- areas of Pentecost Sand-
O Membez). sandstones. cost Sandstone. stone noted above.
3
O Geronis Membher Yd{ Grey micaceous siltstone with Poorly exposed gently As Elgee Siltstone above, Forms basal beds cf Elgee, much
= (Bet) - 300 thin feldspatbic sandstone dipping pediments with intruded by Hart Dolerite in
= interbeds; limestone and low limestone outcrops. northern part of the area.
£+ dolemite, with algal struc-
@ tures,
ﬁ:“ 3
P fi Warson 900~ Cross-bedded white %o pale Forms gentle cuestas, North-central and north- Thickness calculated from air
;; San@ato?e 51200 purple and pale trown quartsz Basal beds are scarp eastern parts of the areas Photo-measurement. Upper beds
o Haw ) - sandstonesy pirnk and pale forming. narrow outcrop south-east have darkery photo pattern. Cross-
;; brewn feldspathiz ssndstone of Pyra Corge. tedding indicates transporiation
i forms upper part of unit, from norvh-east.
Carson 1300%@0 Tholeiitic basalt and spilite, Crops out poorlys; forms Valleys of Chamberlain and Charcteristic highly amygialoidal
Voloanics 2300%, amygdaloidal in part; andesine very low cuestas,largely Fitzroy Rivers; Paddy's flow near base of sequence conhains
(Bco) basalt; agglomerate; and soil covered, within Paddock; Goanna Spring- sporadic small vesicle infillings
lapilli tuff with seversl thin major valleys with sub- Pyra Gorge area; also small of chalcopyrite. Upper 200 feet
b interbeds of c¢lean—washed and sequent drainage. Upper scattered outcrops to are very poorly exposed.
B silty feldspathic sandstonej beds form a steep scarp north of Baulk Face Range. The unit is only 750 feet in
- upper 200 feol consist of thin slope preserved by a hard Lissadell area, but thickens wesgi-
. é: limestone, chert and siltstone capping of overlying ward t0" 1300 fest north-west to
i: o grading upwards into silty Warton Sandstone, ;300 feetl north-westzogOB?dford .
- sandstone. owns homestead and 23 eet nort
2 ; of Colass Yard.
- ;j King Leopald 3500 %o Mgssive cross-bedded pale Forms rugged mountain- King Leopold and Durack Poor sorting of lewer part is
= | Sandstone 4000 purple, white, and pale brown ous terrain; is cliff- Ranges; Goanna Spring-Pyra characterisiic, Cross-bedding
{Bc1) voorly sorted quartz sandstone; forming where dips are Gorge area, and small cut- indicates transportation from the
localised pebble and cobble gentle. Residual vertical crops in Carola Syncline. north-east and north-wesi,
conglomerate, granule sandstone sided mesas occur in flat
and siltstone. lying areas. Drainage
mainly consequent and
controlled by north-south
faults and joints,
. anam'Si}tstone 240n Purple-grey and green-grey Forms steep scarp-slopes Forms a broad complex In Carola Syncline gnd at Fyra
= (®p1) micaceous shale and siltstone below the King Leopold arcuate belt concave to Gorge the upper part of +hé
Ei with ?hln sand?tppe interbeds, Sandstone cliffs, north in southern and east- unit consists of feldspathic
B especially near top of sequence. ern parts of the Sheet area. gandstone,




T Table 1 (3

!
7T

: Rock unit and Thickness e |
( Bra Agg Symbol in feot. Lithology , Topography Distribution Remarks
Lanedowne Arkose 1300% to  Buff to pale Pink croes— Forms g geries of paeallel Forms e broad complex grouate Consists of two siltstone units
(Bpo) 1600 . bedded feldspathic sand- ridges with dlp and scarp belt concave to north in and four arenite ones. Third °
: stone and arkoses; deep slope featuresj low cliffs southern and eastern parta of atenite (from base) has dishine-
. pink arkose; purple-grey - rresent locally. Topmost ‘the Sheet area. tive cross-bedding with thick
quartz sandstones; purple- member has smooth rounded ‘ o6ross bedded units and forms low
. groy and green-grey mic- topography. cliffs, It is a uséful marker
- aceous 311tstone and horizon. Cross-bedding indicates
shale., transportation from the north-east.
Valentine 1400 Dirk grey and grey green Forms g low gentle soarp n L . . '
1tstone blocky mudstone and chert: slope preBerved by a " The occurrence of tuffs in this
(Bov) itic siltstone; minor capping of harder basal formgtion is oharacteristic. Over
rhyolitic tuff and feld-— Lansdowne Arkose, most of the area they differ from
spathic sandsbone, other S}ltstones in being non-
o micaceoug, It is much intruded by
m Haxrt Dolerite.
o
Tunganary T40-1% Buff to pale grey feldspathi - Gently dipping rounded’ , o
: Formation 940 ic sandstone, and quartz cuestas and strike ridges " Lith°1°g1?8 a?? Slml?ar to those
(Bpt) sandstone; pale pink arkose; with both consequént and of Landsdowne Formation., Upper
minor interbeds of brown subsequent drainage. beds are locally rirple marked,
© granule sandstone, grey to e.8s near Bluff Yard.
4 purple-grey shale, and
o flaggy purple micaceous sand-
N . stone and siltstone.
> 'Donnell 7 .. - )
2 gormation 480: Upper 0!Donnell: Grey-green Lower part forms an’ " The two parts are distinctive
i (Bpn) 760" to khaki shales and silt- erosion resistant ridge, readily mappable units. Thicknéss
stones, with minor inter- and upper part meinly of Lower O'Donnell varies greatly
© o beds of sandstone and groy~ forms a narrow valley. but that of Upper is relatively
i < wsoke (320M), ' constant. Upper O'Donnell becomes
n, = Lower O'Donnell: White to more arenaceous in extreme west of
) pale purple alid pale brown the area. Iies unconformably on
3| coarsge~grained silica~ Whltwater Volganics. Strong
o} cemented quartz sandstone, lar discordance is rare, but
n with localised interbeds of ovetlap of O%Donmnell on to Halls
green-grey silt and glaucon- Creek Group is found in several
itic sandstone. In extreme places, ’
esastern part of area also
localised feldspar porphyry,
granule sandstone, and con-
glomerate (28' - 430').
- UNCONFORMITY
3 ~
[ _
A B @ Matery River Dark grey ooloured é% Low rounded hills Southern boundary of The dark grey colour and paucity
H S 51() Porphyry pyroxene feldspa w Ypora~ forming a dissected Map Sheet area about of quartz phenocrysts are
= 'gb;c_)' E% (Bww) dic phenocrysts of quartz. peneplain. Water ocourses longitude 126°381E, diagnostic features.
bi% g In places is strongly are controlled by faults '
% Eb xenolithic. and joints. - %
Whitewater 76000- Quartz-feldspar porphyry, Low rugged: hill countwy, Arcuate belt in southern Probably mainly ash-flow tuffs.
Volcanics 9000 feldspar-pyroxene porphyrys and sandy pediments with and south~eastern parts Quartz velns gre common slong
(Bw) minor lapelli tuff, volcanic  isolated low residual of area. major joints,

conglomerate and siltstone
interbeds,

hillsy minor drainage is
predominantly retioulate.

"UNCON

FORMITY




Table I. (4)

Era Age
Symbol

Rock unit and

TThickness
in feet

Lithology

Topography

Distribution

Remarks

Porphyry
(Eet)

P ¢
P k
#i . Mulkering

L e

b (7o)

| (Bb1)

(Bby)

Long Hole
Cranite

(Bbg)

Granite
(Bov)

PROTERODZOIC

Bow River
Granite
% (Bbo)

Tiékaléra

(Bbt)

Bickleys ..

Granites

Lerida Granite

Chaneys Granite

Violet Valley

Metamorphics

‘Grey acid porphyry and
porphyritic microgranite
with quartz and feldspar
phenoorrysts.,

Coarse-grained, white, non-
porphyritic hiotite~
bearing granite.

1

Grey to pink-grey porphyritic
biotite grarite with euhedral

- phenocrysts of pale green

feldspar ard quartz. Pheno-
‘Brysts of pale pink feldspar
‘present locally.

Coarse~grained grey biotité!
granite, commonly foliat@d
and locally sheared. Essdfitc
ially evefl-gtaired.

Coarse~-grajned porhpyritic
grey biotite granite, pinke
grey biotite gneiss and .
augen gneiss. Quartz tends
to be blue~grey in colour
and slightly.cloudy.

Dark~grey medium-grained
biotite granite and
granodiorite,

Coarge-grained grey biotite
granite, and coarse—grained
pink porphyritic biotite
granite.

Biotite paragneisses with
cordierite, sillimanite and
staurolite.

Low rounded hills’
consisting of large
residual blocks.

Very low rounded hills
with sandy pediments,

Low rigged hills with
rectilinear drainage
pattern, Sandy pedi-
‘ments developed
“locally.,

Low rounded "whale-

. back" outcrops, with
isolated residual tors.

Forms very low easily
weathered outcrops
with broad sandy
pediments.

Low residual bouldery
hills.

Low tors with sandy
pediments,

Low residual bouldery
hills,

Small butorops'iﬁ south-western
part of area, south of Torrens"
Yard, and south of Diamond Gorge.

South of Saddlers Yard.

Invéouthyeaétern"part of
Sheet area immediately under -
lying O'Donnell Formation.

Mainly north and north-west
of Long Hole Bore. ‘

Forms an elongate outcrop in-
south-west, mainly under- '
lying Devonian conglomerates.

Similar to Whitewater porphyxry
but intrugive into 'it, Post-
dates ‘shear zones which affect
Whitewater Volcanics,

Forms a discrete elliptical
outcrop. Dykes of tourmaline-
bearing aplite and pegmatite,
and quartz veins are common
throughout the maasa.

Overlain unconformably by
O'Donnell Formation intruded
by Bickleys Porphyry. Possibly
intrudes Whitewater Volcanics,

Even grained nature/and pale

grey quartz are charaoteristiq.‘

Blue-grey quartz is.character-
istic. Pink feldspar, where
present, also serves to dis-
tinguish it from other gneissic
biotite granites. Appears to be

v. g deepar level type of granite

N
|5

Small outcrops in south-
eastern part of Bheet area.

Forms almost entire south-
eastern corner of Sheet area.

Two small inliers in south-
eastern part of Sheet area.

than others in the Sheetqarea.

Distinctive dark grey photo
pattern. Probably younger than
Bow River Granite,

Grey granite is xenolithic.
Pink porphyritic type is found
mainly‘near‘Tumagee.

Have dark-grey tone on air
photographs. Occur only
within granites.

Olympio
Formation
(Aho)

CHABAN
I
GROUF

o

Phyllitic shale and silt-.
stone with interbedded
greywackes minor quartzite
and limestone,

Forms very distinctive
rounded hills — hummooky
topography. Meandering
water courses predominate.

Southein and south-eastern
part of area.

L

Isoclinally folded, Intruded
by minor quartz veins. Uncon-
formity with overlying White-
water is locally angluar, but
in most places is inferred
from differing intensities of
folding.

¢

¥ Thickness derived from section measured with'Abney level and tape.

A

Other thiocknesses estimated from air photographs.



TECTONIC HISTORY -~ LANSDOWNE SHEET AREA

CAINOZOIC EROSION -~ Development of Soils and Alluvium
EPEIROGENIC UPLIFT
LIMESTONE REEF COMPLEX AND EROSION OF
CONGLOMERATE DEPOSITION IN OTHER PARTS
PALAEOZOIC SOUTH-WESTERN PART OF AREA OF AREA
ONLY
SUBSIDENCE AND MARINE TRANSGRESSION IN SOUTH-WESTERN PART OF AREA
EROSION
FOLDING AND EPEIROGENIC UPLIFT . - o
UPPER SHALE, SANDSTONE, AND DOLIMITE DEPOSITION Upper part of Walsh Tillite; Estaughs, Throssell
PROTERQZOIC o SUBSle and Tr +ion
%g B TILLITE DEPOSITION Walsh TilIite
ST 8 — EROSION T
STRONG FOLDLNG AND FAULTING -
INTRUSION OF DOLERITE AND DEVELOPMENT OF GRANOPHYRE
BASTION GROUP LUTITE DEPOSITION " Mehdena” Formation T
ARENITE, LUTITE, AND CARBONATE DEPOSITION Warton, Elgee and Pentecost Formations
VULCANISM : BASIC LAVAS Carson Volcanics
E _ARENITE DEPOSITION .. o King Leopold Sandstone
= Minor UPLIFT AND EROSION : Probably in south-eastern part of area only - e S
%8 ARENITE DEPOSITION King Leopold Sandstone
© LUTITE DEPOSITION Luman Siltstone
MIDDLE ARENITE DEPOSITION Upper Landsdowne Arkose
PROTEROZOIC Minor UPLIFT AND EROSION: Probably in south-eastern part of area only i - - .
TTE DEPOSITION Tower and Middle Lansdowtie ATKose - -
= . Minor VULCANISM AND LUTITE DEPOSITION Valentine Siltstone
%8 ARENITE AND LUTITE DEPOSITION Tunganary and O'Donnell Formations
S SUBSIDENCE AND MARINE TRANSGRESSION
- EROSION
GRANITE EMPLACEMENT Granites in south-western part of area.
FOLDING AND SHEAR BELT DEVELOPMENT T
ORANITE EMPLACEMENT and localised METAMORPHISM Bow River Granite T
Major VULCANISM — ACID PORPHYRIES Gramites in south-western part of area
Whitewater Volcanics
TR ‘
ARCHAEAN FOLDING and REGIONAI, METAMORPHICS: ?GRANITE EMPLACEMENT

Folding and metamorphics of Halls Creek Group;
Tickalara Metamorphics, ,

DEPOSITION OF GEOSYNCLINAL SEDIMENTS -

Olympio Formetion ? Part of Bow River Granite

e
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AUSTRALIA 1:250,000 WESTERN AUSTRALIA | 1:250,000 GEOLOGICAL SERIES SHEET SE 52-5 BUREAU OF MINERAL RESOURCLD. ScoLOnE Hae o Ora

DEPARTMENT OF NATIONAL DEVELOPMENT. CA =AY,
Reference NBERRA. A

40 127°30 9 ( . Qa Alluvium: boulder gravels, fluviatile sand
126°00° : = g _— - § e : : —— = - < o0 o
17°00’ ‘ | O .
| > Czs Residual red and grey soils, sand, and ferricrete
/“. - UNDIFFERENTIATED
. O Czb  |Residual black soil
~
S : 2 A . N 5 - P y w / ¢ = X
> Wood Yard®, &’ = | : i = £ - X r
187 X » > [ S ‘ : ' DEVONIAN
Czs \ 3 ; . D/Pc Conglomerate: mainly pebbles, cobbles, and boulders of quartz sandstone
OR PERMIAN y q
285 2 ’ [ Congl te: pebbles, cobbles, and boulders of granit tz sandstone, and
[ ; nal Ds onglomerate: pebbles, cobbles, and boulders of granite, quari ndstone, an
b 'l{u? mqrp Yard 8 SIBEY Creek ConfSN— sheared volcanics
JPht N ke
AR o
L Windjana Limestone Dw Limestone: reef facies
. = DEVONIAN .
\ /
s < Pillara Limestone Dp Limestone: platform facies
Napier Formation Dn Limestone: fore-reef to inter-reef facies
- -
284
Pl -
z .
= a rEstaughs Formation Phe Quartz-hematite greywacke, purple-green micaceous siltstone
% ‘ o | Throssel Shale Bht Green micaceous sandstone, chloritic micaceous shale
= ) ~y - T ] / o
g \ ; 3 1 | 2 \e 1” . \ & & faRiee 4 S Y] 7N y UPPER RS
2 2 P K ke Srs e X 1 \ : 3 . el e o :
§ - idle " ¢ NN e Pt~ A ~ ‘ o =7 X == N e | ] A 3 \l'h\a \\:: ‘\\ P 5 4 - . : \/ S W7 i PROTEROZOIC E Traine Formation Pha Purple' and green shale, dolomitic sandstone, ferruginous quartz sandstone,
BN 1 ~ o . - \ \ \ . R, N3y Chantberialn Ty Ny lit= : < \ 7 =X c dolomite breccia
ey, 2
= o
= \Walsh Tillite Phw Tillite, pink dolomite and quartz sandstone
+ :‘;;n"\"wh Pojt 3z Hart Dolerite faty Pyroxen-bearing granophyre
crm=F ALY = Bdh Tholeiitic dolerite and gabbro
E\CLIFTON &
? N e
. ; . ] Q
* o A s > g : / 3 3 - 3 in ~ . = WSy / o A / 7 " IS o Ss
Tionetts . Meincmediy \ | il 2 \ et TR ; i § i D G ) b » © Mendena Formation Btm Purple siltstone, quartz siltstone, dolomitic siltstone
Uy NARGAREDHILL
2L ARG s & g (U]
@
v
(Pentecost Sandstone Bkp White crqss-bedded quartz sandstone, grey siltstone and glauconitic sandstone,
feldspathic sandstone
" SN j 3 3 ~ e . .
282 i \‘ G d i 5 e / . - s ) DN g 3 R iy ; ! Gl o Al / = ST R Y f +— Elgee Siltstone Pke Red-brown friable siltstone, flaggy brown to white quartz sandstone
i 3;‘}\ 2 it == A e b ; ! 3 ‘ , AN N A2 e A - Al / a
‘ " Mol Borgel] SN 4 I & . ) N\ bro toVa[e‘ Yordo g / = N - L : K \ //:::: /Bull Hole Bbregsmﬂe_rk‘\\ 3 .
= Gablig e Qc'ff\ [ ot < LS < \ ) ‘\1,(-#.’ I 3 NN i { ‘ L %dﬁ“ sump-tp) g Teronis Member Pkt | Grey micaceous siltstone, limestone, and dolomite with algal structures
I : - 2 \ ,// \ ;
' )
g Warton Sandstone Pkw Pale purple to brown feldspathic sandstone, white cross-bedded quartz sandstone
E
= | ‘ : - f S i, & ; ] v e : . | » 7 B ¢ S / \ k < B B4 J 5 Carson Volcanics Pke Tholeiitic ba§alt, ves:cu/alr in part, rholitic tuff and agglomerate, feldspathic
* BLURDELL N%: __\\ 5 ! At R o ¥ : . _ N = : g 5 ) 2 W20 LR M\ A% é ve\\ 7 sandstone, siltstone, and limestone
i o9 Y. 1 ) 2 3 X ¢ 1 w = plol Sa=ed ot rA,
j o Z/lurd N 2 /Qa\\ \,\ !’ w e ) by o : 3 . ‘ A Lt &ﬂ\, ‘. \ \ E 4 g B~ = \:1, / /— g .
o o A ‘\‘\f) / o Bottomard = = L\’b} - e ) = wsini - R A N | : 2 reex..... b —— : x ] et ol \Elw lIm\" f Y, 7 77 i K. i : N . i Massive white to purple quartz sandstone, pebbly sandstone, grit, ferruginous
i ol e S ,,,_,,,{ e ARION 7 : . ! S Ay g : YN, - A A i A 1Y 1) NS NI [ King Leopold Sandstone Pkl <Z%%
if e — N\, (343" MOUNT WARTQ ; €., e L : y ; =Xt N i NS S sandstone. Boulder and cobble conglomerate
] \\ R Y!td/‘———\ —\/ . : 7 f IN\= : 5 7 = o - —_— , %, / /7 )7‘5 Moffor Lo Y4rd 4 i e Po bt
‘ i N . P Kb 2 A\ N L ’ - SN pd N RN A //f’//‘fw 1] 1y N MIDDLE o
/ £ e S Al o “ A \ 3 - - = // / : \ N .
: > 7 e N ¢ ; il % 7z PP‘;’? PP")/(,/’///s/jydh N i R PROTEROZOIC Luman Siltstone Ppl Purple-grey and green-grey micaceous shale and siltstone
VLAY s/, 5 w
Iy ™ / ) o
Sy /// Gy
Bih// ¥y 2 s 2 |Lansdowne Formation Pos Buff to pale pink cross-bedded feldspathic sandstone and arkose, purple-grey
\/ / // o g P quartz sandstone, purple, green, and grey micaceous siltstone and shale
MOUNT m o
"BRENNAN . = 5 . Chloritic siltstone, siliceous siltstone, grey-green mudstone, feldspathic sand-
o Valentine Siltstone ! Bpv stone, rhyolitic tuff
S -
| a - Bot Buff to pale grey feldspathic sandstone, quartz sandstone, pink arkose, granule
280 o o [ Tunganary Formation P sandstone, grey-green shale, micaceous siltstone and chert
30 o
- . o Khaki shale, siltstone, and greywacke, white, purple, and brown quartz sandstone,
O'Donnell Formation ph glauconitic sandstone, grit, conglomerate, localised feldspar porphyry
~
- Dark grey orthopyroxene-feldspar porphyry with sporadic quartz phenocrysts,
Watery River Porphyry S strongly xenolithic in places
RS - S < - = Quartz-feldspar porphyry, feldspar pyroxene rphyry, lapilli tuff, volcanic con-
' - : AW : 4 A o Whitewater Volcanics Bw glomerate lest::ep & p porphyry, lapilli tuff,
_ = ; ! . . e g )
5 . d 5 AN Vot ~
] ® ' R )
279 B X5 | X LR\ R =
\ 2 7 ‘;}gj ( 4 (7] ; = o ‘ S =Z18 Bickleys Porphyry Pbb Grey porphyry and porphyritic microgranite with quartz and feldspar phenocrysts
¢:’j_1'*& = ,.){Fush Hole Vg (L - . 3\ i s P
T - ” = e T = P i
o > = | L S 2bv i,}t\(; % Mtk G = Pbu White coarse and even grained leucocratic granite, tourmaline-muscovite aplite,
J_’,' 13 7.4,(‘ : - = ulkerrins Granite quartz-feldspar pegmatite
2 i SR e
7Sl Bpo X i
b ‘¥ A==
( a\ Lerida Granite Bbl Grey-green porphyritic biotite granite with pale green feldspar
% e
M/ - ‘\\ = O Bt o SR J >
Dods YoRto / N I . p N I / 7 ' 1 i /7,4‘/ PROTEROQOZOIC = i Bb Coarse and even-grained biotite granite, foliated and locally sheared
oysm AN, 1294 2 . \ L " e - e e 4 B /:\6/ ,%?P" g haneys Granite y
PAD % i < 3 B o R - b s s : 5 - ; S B =
; X Y 3, g ] < & ; e - N )J/f g : | e /. et ; o UngyIy £TGE, | N 5
S ] Do P 2% _ : = . AT 2 { a : G~ 2 B Lo M i W
278 ‘ R ~ > TR = pRr)Bo{K\‘ War 1 h Pke / A ¢ ¥ B N ) SN A - ‘_: % L = Z ! { o % ¢ Tt : a : 7 ,E“"»"_ ”yie?t"j"lhi'/‘,\/ | Bw O<L Moke Granit ob Grey coarse grained porphyritic biotite granite, biotite gneiss, augen gneiss,
A \\\\hc’\ u X N L T ~ S St % e LIRS ¥ =1 it i FARABE | e ~ )’ i ! e Sl 1 & St iy g — ) X . S 2 2 S RNEe aranito 9 cloudy blue quartz common
e 7 > LN ‘ & o ,;,;3,‘\:\;; ' £
~ T (Bluff Yd ';,\\‘ \» ’ Poo-9 - Q © g s : T 7
RN 2\ o TR | = [Violet Valley Granite Pby Dark grey medium-grained biotite granite
& T AG T
1968%7, Bpn \\QX\-' ’// ke i A
/I // T"mﬂsll;‘y‘a WH;/ il . Bow River Granite Pbo Grey coarse-grained biotite granite, pink coarse-grained porphyritic biotite granite
3 . L
: i , bR N N ZPT : - y 223 !
T i : b - / o R (il ; — ~w ; - / i £ S =
1\2‘35 ‘C',(‘f ickleys Yard R = 3 \ p /1 ; " \-{*' § X / : «m}% IJW""\ ,J’,‘f : o 2 N - 8 W + —X = TP ‘g ¢ & ‘ | [
S Ty e - ! ‘ S . - ) : = A e . A ; =sal/y V. oY L 5 ' ~ ; il | % i i Abt | Granulite
: ety Yord—ca : AN, N i o ' 74w y I e MR g L 5 Tickalara Metamophics
277 P P o pery Youd SIS S \ N N ’-‘-.:;\Q{(;L\D—ol;mm wfﬂ/’ v e % 5 | Alheiog e = y : i | e : (e . - I+(r ¢ g ] 2 -~’#}1-% . X N . " i NG N 7 ; J ags
o s = }\ Pke /A Bdh e N t » 3 : , " }:: : : b : : . ey ‘L (lpwn £ ¢/ J : \P,// / \ )\ B / =Pp ) i 7 n¥! \ ” ARCHAEAN(?) g Q P 2 i T b .
) . g ,_é’ W 5 : ( . %o i =3 e Bpo 7 = = Ty W R - % : 3 = i ) 1 o7, e O3 ; > Ah Phyllitic shale and siltstone with interbedded greywacke, minor quartzite and
NN 9 g s it B G DS ? e y e £ P Tial e TN ; : : 2 Olympio Formation 2 matble
\:\%aw,gx R B o URprRECRRICK | Pt r I : A Ay T T T VA YRy 25
\1\\\ &P ‘ 5 M c\\—:ézb\/ﬁm 2 . s P i bl : L B NS 1€ S
Y "~ N . | \ ¢ 7
3 . ¢ ) ¢ . Pbl 23 I A Mod Gal
\ > \ 2 ~ ) s NS A
v = 3 . : = / D + * e ; > -\.\*q}\\\\ \ ! e 2 L, : By | = ‘ 59) 2 A ’ S:E‘g;-t{_ 1: IV
- Re~v?’ /TN RN = \ ; — - & R 5 % Y ~ \t;;gb\é_ﬂenuu@\_ e ; : y s 7 v b
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= . x = Rl B << - = ‘ 2 2 { Vg T~ e B = g
3 3 5 > o,
PB};’;" ———— Geological boundary
- ) : ® Macrofossil locality
<_£_‘— Anticline, showing plunge
: = .___401 Measured section
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