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RECONNAISSANCE GEOLOGY BY HELICOPTER IN THE GIBSON DESERT,

WESTERN AUSTRALIA

SUMMARY

The Gibson Desert lies in the central part of Western ifustrolia
and the six 1:250,000 Sheet areas dealt with in this report cover an

areca of about 40,000 square miles.

The oldest rocks exposed in the arcea are folded Precambrian
igneous and mctamorphic rocks which crop out on the south-cast margin
of the basin. Younger Precambrian sediments occur in the cores of
diapiric structures on the Madley and Yarri Sheet arcas, at the Iragana
Inlier and 6n the castern margin of the basin. The sediments in the
Iragona Hills are about 12,000 feet thick.

Possible Palaecozoic rocks, about 3,000 feet thick, unconformably
overlie Precambrian sediments at the Iragona Hills and in turn are

probably unconformably overlain by Permicn rocks.

Horizontal Permian sediments of glacial or fluvioglacial origin
probebly underlie most of the Cretacecous and Mesozoic rocks that crop
out in flat lying sheets cver a major part of the area. The Permian
sediments exposcd near the Iragana Fault are about 500 feet thick.
Mesozoic rocks probably of Jurassic or Triassic age, up to 300 feet
thick,rcrOp out beneath the Cretaceous rocks on the northern part of the
area but were not deposited in this area further south than about
lotitude 25o south. The sediments are gcnerally coarse grained and were
probably deposited in a transitional environment. The Cretaceous rocks
are at least 300 feet thick and were deﬁosited in a transgressive sca
which reccived mostly very fine detritus,

heromagnetic, gravity and seismic surveys in the Gibson Desert
show that the sedimentary basin can be divided into two deep basins
scparated by a north-west trending basement ridge. Precambrian, Permian
and Mesozoic rocks are exposed in diapiric structures in the western
basin, and they probably occur beneath the thin veneer of Cretaceous
rocksy the total thickness of sediments in the western basin is
probably several thousand feet. This basin is most likely a sub-basin
connected to the Officer Basin to the scuth. A large inlier with thick
Precambrian and possible Palaeozoic sediments make up Iragana Hills.
These rocks are indicative of the type of sediments that underlie the
thin cover of Permian and Mesozoic sediments and which probably fill
a large part of the eastern basin. The sediments at Iragana Hills show
lithelogical similarities to some formations in the iAmadeus Basin an'.

the two basins may have had the same history.
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INTRODUCTION

The geological investigation of the Gibson Desert area was
carried out in June and July 1962 in conjunction with the regional
helicopter gravity survey of the arca by the Geophysical Section of
the Bureau of Mineral Resourées. The Gibson Desert was part of a large

arca covered by the gravity survey.

The geological observations in the six shect areas in the
Gibson Desert were made over a period of about 9 weeks and during this
time a total of 76 geological points were visited and specimen
collections were made at 30 locations. The helicopter was available
for geological traverses alone on 7 days, but for the rest the geologist
accompanied the goophysicist on planned grovity traverses and if
practicable was left at outcrops along the traverse line and either
picked up later at the completion of the traverse or during, and

sometimes after the completion of succeeding travorses.

Scme air-photographs covering the area are at a scale of
1:80,000 and the others at 1:40,000. One-mile photomosaics are
available for some sheets and these vroved invaluable when it was
necessary to plan o geological traverse at short noticc. On several
occasions in areas where one-mile mosaics were not available, traversecs
were planned, and navigation carried out on 4-milc mosaics. The use
of 4-mile mosaics for this purpose is unsatisfactory as geological
points cannot be located accurately and landmarks and dunes which are

uscd for navigation are difficult to see on the mosaics.

The geological information was pletted con uncontrolled 4-mile
scale mosaics and then reduced to a scale of 1:500,000.

The area investigated lics in Western Justralia between latitudes
24° and 26° south and longitudes 123° and 127°30' cast. (Fig.1)

There are no permenent settlemente in the area. Carnegie
Homestcad lies about 2 miles wes? of the western margin of the Herbert
Sheet aroa, about 12 milcs south of Lake Buchanan. The Warburton
Native Mission is the closost point of habitation to the ecastern part

of the area.

Adcceoss to the area is gained by a dirt road which runs between
Giles Weather Station and Carnegie Homestead. This road was constructed
by the Weapons Research BEstablishment and enters the eastorn part of
the area south of Christopher Loke and branches on the Bentley Sheet
arcay one branch continues“ﬁggﬁh to Warburton Notive Mission and
the other branch continues eestward via Mt. Charles, Mt. Somuel,
Mt. Beadell, Mt. Everard, Mt. William Lambert, Mt. Nossiter and
Mt. Archie to Carhegie Homestead. An unsealed airstrip (Dekker

Airfield) was made by the road crew about 6 miles south-east of
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Mt. Everard. Well defined wheel tracks branch from the Giles-Carnegie road
to Woolnough Hills and the Iragana Inlier.

Symbols used for reference points and specimen localities on the
Sheet areas are -~ MA, Madley; W, Warris C, Cobbj; H, Herbert; B, Browne
and BE, Bentley.

PREVIOUS GEOLOGICAL INVESTIGATIONS

In 1916, H.W.B. Talbot and E. de C. Clarke (1917) examined the area
between Laverton and the South Australian border. Part of the Precambrian
igneous and metamorphic rocks on the south-west area of the Bentley Sheet are
described. In 1926 Talbot rcported on the area north of Laverton and beyond
Carncgic Homestead. In 1931, F.G. Forman (1931) also examined the area between
Laverton and Werburton but his route lay north of the area covered by Talbot
and Clarke.

E.P. Utting (1955) made a reconnaissance survey for Australian Oil
Exploration Ltd in an area mainly to the south and south-east of the area dealt
with in this report.

A reconnaissance geological survey was carried out in 1956 of the area
to the north of the Gibson Desert by geologists of the Bureau of Mineral Resources,
and the Woclnough Hills diapir on the Warri Sheet area was examined, The results
of this survey are reported by Veevers and Wells (19592 and b, and 1961).

In 1959 Weegar and McQueen of Frome Broken Hill Co. Pty Ltd and
C.L. Knight of Consolidated Zinc Pty made an aerial geological reconnaissance
of the Gibson Desert Area (Weegar and McQueen, 1959).

Some of the traverses made during an aeromagnetic reconnaissance by the
Bureau of Mineral Resources in 1960 (Goodeve 1961) are over the eastern part of
the Gibson Desert area.

A large part of the Gibson Desert waes covered in a geological
reconnaissance by Leslie (1961) for the Frome Broken Hill Co. Pty Ltd.

Wells, Forman and Ranford (1961) reported the results of geological
traverses in the Rawlinson and Macdonald Sheet arcas which lie on the castern
edge of the Gibson Desert,

In 1961 (Watson, 1963) and 1962 (Fowler, 1963) seismic traverses were
made by the Geophysical Branch of the Burezu of Mineral Resources at places along |
the Mt. Davies-Giles-Carnegie road, and also near Lake Keene and Lake Hopkins.

Soufoulis (1962) reported a reconnaissance made in the Warburton Range
area, south of the Bentley Sheet arca. |
Gravity observations were made in the area described in this report as ;

part of a regional helicopter gravity survey by the Geophysical Branch of the ]
Bureau of Mineral Resources in 1962 (Lonsdale & Flavelle, 1963). :
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HYSTOGRAPHY

The Gibson Desert area is mostly a flat plain with an average
clovation of about 1400 fect. The contcurs shown in Plate I are
dravn from barometric and instrument levelled heights that were obscrved
during the course of the reogional gravity survey. The cbscrved heights

are genorally at intervals of about T miles.

The arca can be converiently divided into five physiographic
divisions.

Sznd Pleins and Dunes.

Sand plains ond dunes cover most of the Malley, Cobb, Herbert,
and eastorn part of the Bentley Sheet arces (Fig.2). Tho dunes trend
mostly east-west or cast-north-cast but wherc they are braided they
generelly have no preforred oricntation. The duncs average about 40
fect in height and the orange sand is now partly fixed by a scant
growth of vegetation. In places, porticulorly on the western side of
the Bentley and Cobb Sheet areas, the dunes have encroached low broand
riscs of pisolitic ironstone.

Dissected Hills and Ranges.

Dissected Lills and ranges are found on the south-east and ecst
pert of the Bentley Sheet area, at Iragena Hills and along the western
cdge of the Madley Sheet area. The mesas and buttes which are con-
concentrated noar the centre of the area also fall within this division.
Most of the hills do not rise more than 150-200 feet above the surrounding
plain. A few of tho peaks on the south-west part of the Bentley Sheet
arca are slightly above 2000 feet in elevation.

Ironstone Plains and Rises.

' A large part of the Warri, Browne and western pert of the Bentley
Sheet areas .rgnderlain by rolling plains ond low broad risces which have
a surface of pisclitic ironstone and ferrusinised rubble. Most of this
arca is underlain by lateritised fine grained Mesozoic sediments, Some

parts of this area have widely spaced sand duncs.

Red earth plains and alluvial fans.

Alluvial fans and ocutwash plains are most common arcund the arcas
of dissectcd mesas and buttes in the central part of the arca. A large
proportion c¢f the alluviated arcas are covered with mulga. In most of
the mulga country the trees are not randemly distributed but cceour in
dense groves up to several hundred yards long and o few'yarda wide,
separated by intergrove arcas where trecs nre absent or sparse. The
groves tend to be aligned along contours.

The red corth plains have only o poorly Cefincd drainage system
and am probably subject mainly to shect water flow after heavy rain.

Large claypans have formed in the low lying parts of the plains. ILoke



Fig. 2,

Braided sand dunes on enstorn part of

Cobb Sheet area. Light patches are
areas where spinifex hog been bumnt.

G/5483

Fige3,

Lzke Gruska and surrounding rod ocarth
plain, Browne Sheet arcn. Larse
eucalypte arc growing on the dry bed
of theo claypan.
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Gruska (PFig.3) was filled with water when visited in 1961 by Army
Surveyors. In June 1962 the lake was completely dry, and probably

only fills with woter after ephemeral flools.

Salt lakes are present in the low lying areas on the ecastern
mergin of the Herbeort Sheet area, at Christcpher Luke and in low
lying drainage channcls at various localities. Many of the old drainago
chamnels (o.g. Herbert Wash) have large deposits of travertine with
a fow small salt pans. Deposits of travertine occur around some of

the larger salt lakes.

STRATIGRAPHY

General

Procembrian, Palacozoic, Permian, Mesozoic and Cretaceous rock
units have been mapped in the Gibson Desert arca. About 12,000 feet
of Precombrian sediments and 3000 feet ¢f unconformably overlying
Palaecozoic sediments occur at Iragzuna Hills, The Permian and Mesozoic
sediments total about 1200 feet and include sediments deposited in

glacial or fluvioglacial, transitional and merine environments.

Because of the regional nature of the investigation, only
established formation names have been used where valid correlation
with neighbouring areas can be shown. Other rock units are referred to

under the various Periods,

The stratigraphy of the Gibson Desert area is shown in Table I,
and the Geological Map of the area is Plate V.

PRECAMBRIAN
Metamorphic and Igneous Rocks

Precambrian igneous and metamorphic rocks cover a large part
of the eastern and scuth-eastern Bentley Shect area. The only other
rock of igneous or metamorphic origin outside this area is a possible
intrusive in Precambrian sediments on the north-west part of the Herbert

Sheet area.

Many of the prominent topographic featurcs on the Bentley Sheet
area are mede up of igneous and metamorphic rocks. These rocks comprise
quartzite, sericitic quartzite, amphibolite, crenuluted quartz-muscovite

- schist; phyllite, quartz-feldspar porphyry, granitic gneiss, granite,
basalt, porphyritic rhyolite, parphyritic rhyodacite and gabbro (soo
Appendix I). Many of the rocks are cut by dykes of quartz and
regnatite. '
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TABLE 1

STRATIGRAPHY OF THE GIBSON DESERT AREA

MAP THICKNESS AND ; TOPOGRAPHIC EXPRESSION AND ; :
AGE FORMATION SYMEQL LOCALITY LITHOLOGY PHOT O-PATTERR ! CORRELATION AND REMARKS i
] %
Qe - Aluvium, Small rivers and creeks, flood- | '
plains and clay-pans. '
QUATERNARY Qt - Evaporites Salt lake and salt pans. ; |
Qs - Aeolien Sand. Sand dunes and sand plain. i
Q1 - Travertine P Low mounds especially near salt !
lakes. $
-
M Bejah Beds Ke 60! + White porcellanite, siltstone and Mose topography. Light pattern !
E in mesas some fine sandstone. Marine with intricate drainage on photo-:
3 fossils. graphs., Smooth pattern where
CRETACEQUS ferruginised. :
0 K 300! Thin bedded siltstone and fine ' losa and butte topography. Grey
y/ Young Range sandstone, in places opalised. phote-pattern.
0 Bore + outcrop Merine fossils, and plant spores. j
I T
C M 300! + Medium, micaceous sandstone, silt- Large arcas with dissected mesas | Probably Triassic or Jurassic in
‘ Iragana Fault stone and coarse poorly sorted, very | and isolated pinnacles in sand age. Lithologically similar to f
[ ferruginous sandstone. Worm trails. plain. Very dark photo-pattern. Cronin Sandstone. (Veevers & :
Wells, 1961)
U O NF ORMTIT VY
P P 500! + Coarse, pctbly sandstone, medium Mosas, sbrike ridges, and low Probably equivalent in part to |
A Iragana Fault sandstone and siltstonc and varves mounds. Buck Formation.(Wells, ct.al. i
L i Patcrson with slump structwres. Fossil wood | 19615 i
PERML.N For;ation and plant spores. |
- Pa 106 # Coarse and mediunm sandstonc and white | Mainly prominent mesas. Some
E in mesas siltstone with large crratics up to flats with scree chiefly of
0 ’ 3 feet across. Fluvioglacizl. erratics.
z ANGULAR ~ UNCONFORMITY o ;
0 ' Pzs 3000' * Medium, "cross-ledded, silty sand- Prominent strike ridges. Possibly equivalent to Ellis
I Iragana Inlier |’ stone with somc well rounded Sondstone, Sir Iroderick Gonglo-
‘ pebbles and interbeds of pebble | merate or Mrurice Formation of
C { conglomerate, | thce Rrwlinson~Mscdonald Avoso.
i l <] * > 6
UNCONFORMITY (Wells, et.al., 1961)
§
P PSs 12,000! + Mcdium, silty, red-brown and white Prominent hills and strike ! Sediments at Iragana Hills are
R Irisgana Inlier sandstone with interbedded red- ridges. similar to Carnegie Formetion
brown siltstone. Dolomite with of the Rawlinson-Macdonald irea.
E stromatolites, gypsum and some sand- (Wells, et.al., 1961)
c ; 1 stone and siltstone at Woolnough i
' ' Hills end Madley diapirs.
& LNGULLR UNCONFOEMITY
M Pég - Igneous rocks including granite,
B quartz-feldspar porphyry, basalt,
porphyritic rhyolite, porphyritic
R rhyodacite and gabbro.
I Pam - Mctamorphic rocks. Quartzite,
& quartz-mica schist, amphibolite,
N slate and gneiss, :
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In the Bedford Range guartzitey, amphibolite, crenulated quartz-
nmica schist, phyllite,; granitic gneiss and slate crop cut in a steeply
plunging almost isoclinal fold. Large quartz dykes up to 3 feet wide
cut the rocks. Several isolated prominent dork hills of gncissic or

schistose amphibolite crop out five miles west of the Bedford Range.

A small outcrop of aplitic granite cccurs at BE3 and much of
the sand plain in this area is probably underlain by similar rocks,
Large areas of granitic gneisz with abundant quartz veins crop out to
the south of the aplitic granite at BE3.

At BE4 several varieties of acid and intermediate porphyritic
rocks crop out which intrude metasedimentory rocks and both are cut by
dykes of basalt and several other igneous rock types. Pyrite is present
in mony of the porphyries.

4t BES thoere are outcrops of foliated granitic rocks which are
part of the largest exposed area of granitic rocks on the Bentley Shect

arei.

The metamorphic and igneous rocks show various grades of
metamorphism, and in different places may be gneissic, schistose,
crenulated, follated and invariably steceply dipping. Insufficient
details were obtained to determine precise relationships between the
various rock types. Similar rocks probably form the bascment to the
Proterozoic, Falacozoic and Mesozoic rocks in the scdimentary basin
tc the north-west of these outcrops. On the Bentley Sheet area the
metamorphic and igncous rocks arc unconformebly overlain by Permian
fluvioglacial sediments and undifferentizted Cretaccous rocks (Fige4).

Sedimentary Rocks

Prccambrian sedimentary rocks crop out at Iragena Hills, on
the castern sides of the Herbort and Madley Shecet arcas, in the corc
of the Woolnough Hills diapir and in diapirs on the north~eastern part
of the Mzdley Sheet area.

The Precambrian sediments form prominent hills north of Lake
Buchanan on the Herbert Sheet arca and occur as far ncrth as Constance
Headland on the Madley Sheet area. The predominant sediments in
these arcas are sandstone, finely micacecus, slightly sheared phyllitic
sandstone and some siltstone. The sandstone is mostly medium and thin
bedded, cross-bedded in sets 6 inches to 2 feet thick, mostly silicifiod,
medium to fine grained, has clay discs up to 2 inches across in some
beds and shows current lineation. Fine or coarsc conglomerate is
prosent in a few outcrops and at Constance Headland there are thick
beds of conglemeratic sandstone with phenoclasts chiefly of quartz.

The sandstonc in these outcrops has both oseillation and translation
ripple marks and sun cracks.



Fige4.

9

Air-photograph of steeply dipring
Procambrian metamorphics (16:)
unconformably overlain by flat
lying Crctaceous (K) and Permian
(P) rocks, Bentley Sheet arca.

/5474



e

10.

L deeply weathered outcrop of igneous rock was detected in
the sanistone at H4 on the north-west part of the Herbert Shoet arca.
The rock is possibly a quartz-feldspar sill in the sediments.

In the cores of the Weolnough Hills and Madley diapirs therc
are masses of dolomite, dolomite breccis, gypsum, siltstone and
sendstone which are probably Precambrian in age. The dolomite occurs
as isoloted brecciated masses over the shoared gypsum cores of the
domes or in steeply dipping well bedded outcrops flanking the gypsunm.
The dolomite is mostly blue-grey or black, fine, thin bedded or
laminated, with chert nodules and laminne and in places has abundant
stromatolites. One specimen of laminated dark grcy dolomite (MA 14)
from onc of the Madley diapirs has pseuﬂomcrphs possibly after halite
about 1-2 rm across. Sinkhcles in the cores of the diapirs have
exposures of sheared white or grey gypsun. This gypsum weathers to
a white powdery amorphcus mess which in pluces has cmbedded sclenite
crystals.

. few isolated outcrops of silicificd, massive sandstone and
poor outcrops of white; siliceous, laminated siltstone near the centre
of Weolnough Hills may be Precambrian in cge. Poor outcrops of
siltstone with silicified stromatclites occur benecath Permian fluvio-
glacial sediments on the south-west part of Woolncugh Hills but no
contacts were seen. On the western side of the Medley diapir at MA
there are outcrops of well-jointed, medium, pocrly sorted and bedded
sandstone which are also probably Precambrian in age. Secondary
gypsum crops out at the base of these hills and there are nearby outcrops
cf dolomite.

Lt Iragana Hills (Fig.5) thore is o large thickness of steeply
south-dipping Precambrian sediments. They consist mainly of medium
and coarse poorly bedded silicified, red-brown anl purplc-brown,
kaolinitic sandstone withcaross beds and laminae of heavy minerals.
Chocolate and red-brown siltstone occurs as minor interbeds in the
sandstonc. The stecp dip of the beds and the width of the outcrop as
measured on the air-photographs indicate a thickness of about 12,000
fcot. They are unconformably overlain by possible Permian sediments
and by undifferentiated Paleeozoic (pre-Permion) sandstone and
conglomcrate. The sediments at Iregana Hills are similar lithologically
to Upper Proterozoic formations of the Rawlinson-Macdonald arety
particularly the Carnegio Formation (Wells, et.al., 1961); their
lithological similarity with the Carnegie Formation and unconformable

relationships with younger formations suggzest that they are Precambrian.
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Fize 5. Steeply dipping Precambrian sandstone
and siltstone forming the Irogana
Inlier, Cobb Sheect area.
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TPALAEOZOIC

Undiffercntiated

Undiffercntiated Palceozoic sediments hove been mapped on
the gouth side of the Iragena Hills. They crop out in an east
tronding ridge about 6 miles long and one mile wide. inother
exposure occurs in a poorly defined outcrop about one mile south
of this ridge.

The rock is predominantly kaolinitic, purple-brown, sandstone
with large cross-beds and scattered well rounded quartzite pebbles.
It is medium, well sorted, poorly thick bedded and weathers to give a
very rugged topography. The sandstone has interbeds of conglomerate
about 1 foot thick with well rounded pebbles and cobbles of quartzite
and quartz which average about 3 inches across. The Frecambrian
sediments in the main mass of Iragana Hills tc the north,dip stecply
south and probably unconformaebly underlic the Palaeozoic rocks but
no contacts were seen. The closest outecrops of other Palacozoic rocks
arc flat lying Permian fluvioglacial sediments about 8 miles to the
south and south-east. Some poor outcrops of flat-lying sandstone,
' possibly Permian in age, unconformably overlie the Precambrian sedi-
ments in the Iragana Hills but presumably have been removed from the
outereps of ralacczoic rccks. The dip of the Palzcezoic sediments and
the width of the outcrop measured on air-photographs indicate a thiclmess
of about 3000 fcet.

The Palaeozolc age of the sediments is dcduced from their
similarity to probable Palaeozoic formations in the Macdonald-Rawlinson
area and from the unconformable relationships with older and younger
rocks. The sediments are similar litholozically to the Maurice Formation
and Ellis Sandstone (Wells et.al., 1961) which are unconformably overlain
by Permian sediments. s

PERMIAN

Paterson Formation

The Patorson Formation is named from the type locality at
Paterson Range (Lat. 21°45'S, Long.122°10'E). The rocks were first
referred to as the Paterson Range Series of sandstones and grits by
Talbot (19____and later changed to Paterson Formation by Traves et.zl.
(1956),“E;cause the soquence is of varied lithology. In the type arca
the sediments range from claystone to conglomerate and are unsorted and
massive with slump structures and local contortion. The fragments are
predominantly quartzite and granite up to 3 feet across with minor .

cleaved siltstone and quartz; 100 feet of the formation was measured
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in the Paterson Range. It overlies Lower Proterozoic rocks with an
angular unconformity and the tcp is eroded. On the Runton Sheet area
the Potorson Formation is overlain disconfdrmably by the Cronin
Sandstone which has Upper Trinssic or Jurassic plant fossils (White,
1961) and conffrmably by the Permian Cuncudgerie Szndstone (Veevers
and Wells, 196d5. Tho formation is probably Sakmarian in age and is
correlated with the Grant Tormation which creps out in the northern
part of the Canning Basin. |

The Paterson Formation has been mapped only on the western
margins of the Madley and Herbert Sheet arcas. Sedimeats similar to
thosc of the Paterson Formation have been mapped on the eastern part
of the Bentley Sheet area, in the core of Woolncusgh Hills, and in the
diapiric structures on the north-east part of thc Madley Sheet area.
These occurrences will be discussed under the heading Undifferentiated
Pormicn Rocks as they are in arcas far romcte from known outcrops of
Paterson Formetion. The outerops are mostly in prominent well dissected
stoep sided mesas and breakaways which occur near Linke Lokes (Pig.6),
Lake Buchanan and as far north as Constance Headland. Many of the mesa
tops have a stippled dark tone photopattern whereas thoir steep sides
have & lighter tone and in places white where the sediments are reccntly
dissccted.

The thickest exposure of the Paterson Formation in any of the
mesas is about 100 feet. The sediments consist of interbedded coarsc
pebbly sandstone, medium and fine well sorted sandstone and siltstone
which is well sorted or may contain numerous small angular rock fragments
and large erratics. Bedding is meostly poor except where large cross-beds
occur in the coarse sandstone. Some of the siltstone is friable and
casily weathered. Erratics up to 3 feet across occur in the poorly
sorted siltstone; they are composed mainly of metamorphic and igneous
rocls nonc of which were ;een in situ in the area mapped. Some of the
rock types included pink and grey biotite granite, muscovite schist,
small white quartz fragments, ﬁaolinite, quartzite and silicified grecn
and grey oolitic limestone. Encrustations of secondary selenite are
present in the scree slopes and at the base of the mesas which probably
indicates the prescnce of primary gypsum in the siltstone of the

formation.

No contacts of the Paterson Formation with oldcer formations wns
seen but several photointerpreted mesas of Paterson Formation unconformably
overliec Precambrian sediments at Constance Headland. OCn the north-western
part of the Herbort Shect area there is about 15-20 fect of poorly bedled
claystone and siltstone overlying poorly sorted sandstonc and boulder
beds of the Paterson Formation. The claystone and siltstone is possibly
Cretaceous in age. '
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Pig.6., Permian fluvioglacial sedincnts of tho
Paterson Formation in brockawnys ot
Linke Lakes, south-west port of the
Herbert Sheet area.

G/5490
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Pormian plant sporces have been found in a core from a2 B.M.R.
seismic hole near Netional Mapping Trig. Station NMF 23 about 28 miles
west of Mt. Everards The core was taken at a depth of 422-431 feet.
The sporcs indicate the rock is the time cquivalent of part of the
Grant Formation of the Fitzroy Basin, and is approximotely equivalent

to the Nuskoisporites zone. (R, Evans, B.M,R., pers,comm.)

Undifforentiated

Undifferentiated Permian rocks are present in the ceres of the
diepiric structures on the north-east part of the Madlcy Sheect arca,
at Woolnough Hills, ncar Boyd Lagoon, Sutherland Range and Loke Breaden,
south cnd south-east of Iraganan Hills, south-west of Lake Coblt and on
the western ports of the Bentley and Cobb Sheet arcas. The scdiments
arc cxposed in mesas or low mounds and in ill defined ridges near the
Iragona Fault. The exposurcs along the Iregana Fault and in the
diapiric structures at Woolnough Hills and on the Madley Sheet area show
that the sediments may be more than 500 fect thick. Most of the sedi-
ments show evidence of a fluvioglacial crigin by facetted, erratic

boulders and varved scdiments (Figs. T & 8).

The sediments in the Sutherland Range are mode of about 100 fcet
of white ccarse cross-bedded, kaolinitic, poorly sorted and bedded
sandstone; with conglomcratic beds about 3 inches thick. There are
somc subrcunded erratics in the sandstone up to 3 fcet across of
quartzite, white quartz, granite, gneissic granite, quartz-mica schist,
pegmatite, feldspathic sandstone and siltstone. Several of the quartzite
crratics are facctted. There is some interbedded pocrly sorted and
bedded siltstone and white fine claystonec.

Similar fluvioglacial sediments arc present on the eastern port
of the Bentley Shect area and at C7 south-west of Iragena Hills. Varved
sodiments are exposed in these outcrops and penecontemporancous slump
structures are abundant (Figs. 7 & 8). ibout 20 foet of undifforentisted
Mesozoic sandstone overlies the Permian fluvioglacial sediments at CT.

An 89 foot section measured in a mesa of the Permian rocks 12 miles
south~east of the Bedford Range is in deszcending crder -

22 fect - Sandstone, white, weathers crange-brown, poorly
thin bedded, moderately well sorted, small silt
fragments in thin beds, Where laminated has
alternating fine and medium sandstone.

39 foet - Sandstonc, white and orange-browm, thin and medium
well bedled, poorly sorted, some well sorted,
medium ard fino grained, siltstone fragments in
thin beds.

28 feet - Sandstone, varicolourecd, mostly ill sorted, rock
fragments up to " and clay laminal and lenses, medium
pedded and laminated, medium and coorse grained, slumps
end small cross-beds, fricble.
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PigeT.

Varved Permian fluvioglacial sediments
with "exotic" mass of coarse sandstone.
BEizht miles enst of Bedford Lange,

T ‘ o 212 o Ten
Bentley Sheet area. ¢/5485

Fir' . 80

Varved Permian fluvioglacial sediments
showing intricate penecontocmporancous
glumping. DPEight miles east of Bedford

Range, Bentley Sheot arca.

/5491
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Thick sections of undifferentiated Mesozoic and Permian
scdiments are exposed along the Iragana Toult Line. The Permian
sediments are predominantly poorly sorted, medium and coarse, Cross-
bedded, thin and medium bedded sandstonc with angular quartz grains
and pebble beds and thin bedded siltstonc.

Some ill defincd remnants of poorly bedded medium sandstone,
probably of Permian age overlie the Precambrian sediments in the
Iragana Hills. Permian sediments are exposed in a dome: structure at
C6, 18 miles south-south-cast of Iragana Hills. The sadiments are
medium and coarse ferruginous sandstone, yellow-brown siltstone, and

coarse conglomeratic sandstone with fragments of fossil wood.

Permian sediments crop out in the core of the Woolnough Hills
diapir and in some of the diapirs on the north-west part of the Madley
Sheet area. The sediments are poorly ébrtéd and bedded sandstone and
siltstone which have abundant clay and rock fragments and slump
structures. Some of the varved, thin bedicd sediments have altcrnating
purple-brown siltstone and coarser white sandstone. The rock fragments
arc angular siltstone and quartz; and some of rounded quartzite and
granite up to 6" across.

The fluvioglacial Permian scdiments are similar to the Buck
Formation (Wells et.al., 1961) but because the sediments in the Gibson
Descrt have not been studied in any detail they arc mapped as undifferen—

tiated Pcrmian.

MESOZOIC

Undifferentiated

Undifferentiated Mesozoic rocks huve been mapped at Ryan Buttes,
on the west side of the Iragana Fault and in areas to the south-west,
in the Madley diapirs and Woolnough Hills. The poor exposures cn the
northern parts of the Bentley and Madley Sheet areas have been photo-
interproted.

The Mesozoic rocks have a dark photopattern and arc cxposed
in mesas and buttes (Fig. 9). Where they are deeply dissccted the
cxposures aroe in isolated pinnacles in the sand plain or in dark tonod

deeply forruginised rises.

The scdiments exposcd a2t the top of mesas are predominantly

beds. The underlying scdiments in thesc mesas consisi 7
'wgcme Qefg}rLS1st1ﬁf
:iiﬁga ckncssvc 7

micaccous, white; medium, thin-bedded sandstone
interbedded limonitic siltstone (Fig.10).
in the flat lying sedimcnts at Ryan Butte

area the lMesozoic sediments are overlain by retaceous

scdiments but their base is not exposed.
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Fig. 9. Air-photograph of Mesozoic rocks (M) and
overlying Cretaccous rocks (?” =t Ryan

¢/5473

Buttes.

'ig.10. Intorbedded white, friable, micnceous
sendstone and harder, limonitic, red-brown
siltstone of Mesozoic age. Ryan Buttes,
Ccbb Shect arca.
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Thicker scctions (prohably more than 300 feet) of Mesozoic
rocks are expcsed along the Iragana Fault Iine (Fig.11). The
sediments are poorly sorted, cross-bedied sondstone, ferruginised in
part, red-brown or white, friable, silty, thin and moedium bedded,
medium and coarse with thin conglomeratic beds and numerous concreticnary
structures. The sandstonc has some interbeds of thin bedded siltstone.
The Mesozoic rocks in this arca are underlain by Permian fluvioglacial
sediments, and overlain by Cretaceous sediments (Fig.12). At C7 there
is about 20 foet of pcorly sorted ferruginous sandstons of possible

Mesozoic age which overlies Pormian fluviocglacial sediuents,

Similar sediments are exposed in the Woolnough Hills and
Madley domes. In these structures the Mcsozoic sedimcents lie
unconf ormably between Cretaceous sediments above and Permian sediments

below.

Some outcrops of interlaminated and rhytimically interbedded
siltstone and finc, medium and coarse sandstonc occur on the Bentley
Shoeé?ﬂﬁéerlying Cretacoous scdiments close to outcrops of Precambrian
rocks. The sodiments contain flakes of muscovite, are mostly thin
bedded, and show cross-bedding. The coarscr beds are poorly sorted.
These outerops are mapped as Permian but some-of the sediments are
similar to those in the Ryah Buttes and on the west side of the Iragona
Faﬁlt, and for this reason as well as their stratigraphic position they

mey bo in part Mesozoic in age.

The sediments of the Ryan Buttes area were previously mapped
as Permian by Veevers and Wells (1961). However the stratigrophic
position of these sediments below Cretaccous rocks and above Permian
fluvioglacial scdiments, the litholigical similarity to known fossili-
ferous Mesozoic sediments and their photopattern, indicate that they
arc Mcsozoic in age. Foraminifera were not Cetected in several samples

submitted for micropalaeontological examinztion.

CRETACEQUS

Bejah Beds
The Bejah Beds are named from Bejzh Hill (23046'8, 124009'E)

~ on the Runton Sheet area in the southern part of the Camming Basin.

They are defincd by Veevers and Wells (1961) as ",..the hard white
siliceous claystone (porcellanite) and shale with thin, medium to
coarse sandstone that is exposed in the Runton, Merris, Warri and Ryan
Sheet areas.'". In the south Canning Basin the Bejah Beds overly
undif ferentiated Mesozoic sandstone and possible Creotacecus Kidson
Beds. The top of the Bejah Beds is croded or in some places the
claystone is capped by coarse sandstone.
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Fig.11. Pormian anl Mesozoic sedimcuts dipping
steeply east, Iragana Fault Line, Cobb
Sheet area (C1).

a/5484

-

Fig.12., Thin Cretaceous sediments overlying
undifforentiated Mesozoic scdiments
near Iragons Fault Line, Cobb Sheet

CIC0

G/5487
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The Bejah Beds have been identificd and mapped on the
Madley, Herbert; Warri and Browne Shect areas in the Gibson Desort.
Some of the undifferentiated Cretaceous rocks mapped on the castern
part of the Browne Sheet areca and on the westorn part of the Bentley
Shect arca may have thin coppings of Bejah Beds. The type of
outcrops and the distinctivc photopattern is described in detail by
Veovers and Wells (1961), The Bejah Beds arc the most widespread
of any of the formations mapped in the Gibson Descrt arca, and many
of the prominent featurcs nemod in the contial part of the area arec
made up of the Bejah Beds, The Bejah Beds crop out in mesas which
in most places have & thick duricrusted capping(Fig.14). No sechonswere
measured through the formation as in most places there is only a few
feet of cloystone oxposed. The maximum thickness presorved in any

one outerop is about 60 feet.

- The most characteristic lithology cf the Bejah Beds is the
white, poorly bedded claystone (Fig.13). The claystone is hard and
splinfery'when silicified and has a conchoidal fracture. When
oxemined under a lens some of the siltstone samples ore faintly
laminated or thin bedded but in outcrop the rock is thick bedded.

The Bejah Beds also includes white thick-bedded siltstone, and minor

fine thin to medium bedded sandstone. The scdiments are well sorted.
The porcellanite contains a high percentage of silica and analyses by
A.M.D.L. on four specimens was -

B3 89.78% 810,
W1 75.21% "
H3/1 72.21% o
H2 72.21% "

A rcason for the predominance of finec grained sediments in
the formation is given by Veovers and Wells (1961). Thoy say - "The
narrow opening of the cpicontinental Aptian sen possibly explains in
part why claystone with radiolaria, rathor than interbedded siltstonc and
fine sandstone with foraminifera, is the dominont sediment." The conrse
- sandstone which in places overlics the Bejah Beds is probobly the final

rcegressive shore-line deposits of the Mesozoic sea.

The Bejah Beds overlie undifferentiated Cretaceous rocks and
in a few places are overlain by a few feet of silicified sandstonc.
In most places the top of the Bejah Beds is eroded.

Two samples from the Bejah Beds, a porcéllanite from B3 and a
siltstone from H3-1, contain probable radiolaria which were recognised
in thin scetion by Lloyd (1963).

Marine fossils (Fig.15) have been collected from the Bejah Beds
and are described by Skwarko (1963). They indicatec a Lower Cretaccous
(Aptian) age. The Bojah Beds contain fossils which are known from the
Roma "Formation" of the Great Artesian Basin and similar Lower Cretaceous

siliceous claystones and shales are widespread throughout Australia.
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Fig.13. Porcellanite of Cretaceous Bejah Beds at
Mt. Beadell.

Fig.14. Dissccted decp weathering pr:filc over
Cretaceous scliments, Tsakalos Range,
Browne Sheet rea. G/5488
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Undiffcrentiated

4 large part of the flat-lying Mesozoic rocks of the Gibson
Desort are mapped as undifferontiated Cretaceous. These outcrops
include fossiliferous Cretaccous sediments that lic conformably below
the Bejah Beds and arcas of poor cutcrop where the Bejah Beds could
not be differentiated by photointerpretation from the underlying sedi-
ments. Many of the areas of poor outcrop, where undifferentiated
Cretaceous sediments have been photointerpreted may thus be made up
of either Bejoh Beds or underlying undifferentiated Criotaccous
sediments or both.

Undifferentiated Crétaceous rocks cccur over a large part of
the Gibson Desert area. Good cxposures ococur at Mt. Charles, Mt. Samuel
in the Baker Range, in hills about 8 milecs east-south-east of Lake
Gruska, at B1 on the Browne Sheet areca, and in the Alfred and Marie

Range on the south-cast part of the Warri Shect arco.

The scdiments crop out in rounded hills and low rises. The
light groy photo pattern and the well rounded hills can be used to

identify many of the Cretaccous outcrops cn air photos.

The sediments are interbedded fine and medium sandstone,
siltstone and claystone which are thin and medium bedded; in part

finely micacoous, and contain some worm trails.

At W4 the Crctaceous rocks are about 150 fect thick of which
the top 20 feet is made up of fossiliforous white claystone of the
Bejah Beds. The underlying sediments are variegated interbedded finely
micaceous; finc sandstone, siltstonc and some whiie claystone.
Undifferentiated Cretaceous siltstone, sondstone and claystone are also
overlain by the Bejéh Beds at McPhcrsons Pillar.

4t Mt. Madley on the Madley Shect arca about 100 feet of
Cretaccous sediments are exposed, The scdiments are poorly thin bedded
whitc sandstone with subordinate claystone and siltstone. Scme of the
sandstone is well jointed and massive, and has pellcts of white siltstone

and claystone.

About 100 feet of section is cxposed at Mt. Charles (B6) with
about 20-85 feet of fincywhite, fossiliferous siltstonc probably of
the Bejah Beds capping tho hill. The lcwer part of the section exposed

herc is partly opalised medium and finc sandstonc and siltstone.

The sediments at BE7 and B6 are richly fossiliferous and
consist predominantly of opalised thin bediled medium and some coarse
sandgtone, with thin interbeds of siltstonc and claystone. 4Lt B6
some thin beds of sandstone are richly glauconitic (scc description -

Appendix I).
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At H3 on the north-west part of the Herbort Sheot aren there
is cbout 15 feet of poorly bedded claystmmc and siltstone -overlying

Pormion sediments.

Photointerprcted outcrops of Cretaceous rocks overlie
Precambrian sediments on the westorn side of the Madley Shect areas

\
and Precambaian mctamorphics on the Bentlcy Sheet area.

Aptian marine plant spores wore found in a core from a B.M.R.
o R._Fvans, B.M.R. pers. comm.)
seismic hole near the western end of the Young ﬁange. The core was
taken at a depth of 268-274 feet. Outcrops of Cretaoceous rocks near
the bore are about 50 fect thick, sc that the total thickness of

Crotaceous rocks in this arca is at least 300 feet.

The marine mecrofossils present in the Bejah Beds and in the
underlying Cretaceous rocks show no difference in age for the two

sequences. They are Lower Cretaccous (4Aptian).

CAINOZOIC
QUATERNARY

Alluvium, =zeclian, sand, travertine and cevaporites

fieolion sand is the most widespread Juaternary deposit. It
occurs in seif dunes and large sand plains. Most of the dunes trend

cast-west but some areas of braided dunes show no prefcerred orientation.

A large part of the Gibson Desert is covered by red-brown
alluvium. It is noticeably more widespread on flood-plains on the
Browvme Shecet area, where there is probably active transport and
deposition of sediment only during flash floods. Several large clay pans,
notebly Leke Gruska which is about 2 miles across at its widest point,
oceur on the Brownc Sheet arca and have beds of clay and silt. Thick
mulga is common on areas of alluvium.

Evaporites occur in the salt lakes on the western side of the

Herbert Sheet arca and in Christopher Lake. No samples were cbtained.

Travertine in irregular mounds and low hills is present around
the salt lakes. BSome large arcas of travertine occur along lines of
drainage such as Herbert Wash. The deposits are made up of white

limestone with varying amounts of chalcedony.

Thick deposits of pisolitic ironstone and strengly ferruginisod
zones are prescnt over many of the outcrops of finer grained Mesozoic
sediments (Fig.14). These deposits are probably part of a Tertiary
lateritec profilc.
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STRUCTURE. AND GEOPHYSICS

Regional Strusture

The Precambriar metamorphic rocks cn the Bentley Shect area
are intricately folded and faulted and intruded by large bodies of
porphyritic andgranitic rocks. Dykes of gquartz, pegmatite and basaltic
rocks cut the igneous and metamorphic rocks. Similer rocks probably
form the basement to the Proterozoic, Palzcozoic and Mesozoic rocks in
the sedimentary basin to the north-west of the outcrops on the Bentley

Shect arca.

The Precembrian sedimentary rocks zre exposed in broad folds on
the western margin of the basin (e.g. Constance Headland, Fig.16) with
dips gecnerally not cxceeding 450. The Precambrian sediments cxposed
in the core of the Madley diapiric structures and in Woolnough Hills are
ecithor severely brecciated in the centre, or stecply dipping on the
flanks. Thke thick Precambrian sediments at the Iragana Inlicr dip at
450 to the south and the castern side of the outcrop is truncated by the
Iragena Fault. The Precambaian scdiments are probably unconformably
overlain by undiffercentiated Palaeozoic rocks. The structure of the
Palacozoic rocks indicates that they were folded before the Permian
and. after the folding that affected the Precambrian sediments. The
undiffercntiated Palacozoic sediments only crop out at Iragana Hills.

Undifferentiated Permian rocks have becn domed in the Mzdley
diapirs and Woolnough Hills and dips up to 500 in the sediments are not
uncommon. Permian rocks have been uplifted on the west side of the
Iragana Fault and the beds dip steeply to the cast. A small area of
folded sediments about 8 miles south-west of Mt. Samuel may include
Permion rocks. The Permian sediments overlying the Preocambrian igneous
and metamorphic rocks on the Bentley Sheet area have not been folded.
The Permian scdiments in the Sutherland Range and near Boyd Lagoon
and the beds of the Permian Paterson Formation are flat lying.

The Mesozoic rocks are flat lying with the exception of the beds
on the west side of the Iragana Fault arca, which dip steeply east, and
the outcrops in diapiric structures on the Madley and Warri Shect arcas
where the beds are gently domed. The undifforentiated Mesozoic rocks
werc probably not deposited much further south than latitude 250 south.
The Cretaceous Bejah Bods and undifferentiated Crctaccous scdiments
were deposited over the major part of the Gibson Desert and overlapped
the undifferentiated Mcsozoic rocks to rest disconformzbly on Permion

sediments and unconformably on Precambrian igncous and metamorphic rocks.

4t one locality on the western side of Madley Shcet area
photointerpreted Cretaccous sediments unconformably overlic Precambrian
sedimcntary rocks.
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Fig.16. Air-photograph of Precambrian scdiments
in south-east pitching syncline at

Conetance Headland.

/5469
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The large shecet of Cretaccous rocks is for the most part
flat lying. Small local dips up -to about 5O were observed in o few
isolated cutcrops and the beds are folded with dips up to about 12”
noar the Iragana Fault Line and in the folds 8 miles south-cost of
the Baker Range. The Cretaceous rocks are probably slightly domed
in the Modeley and Woolnough Hills diapirs,

Iragansa Inlier and Iragana Fault

In this report the large mass of undiffercntiated Precombrion
and Palaeoczoic rocks that crops out at the Iroagona Hills is termed
tho Iragana Inlier (Fig.17). The rocks of the Iragana Inlier occur
in an area of essentially flatlying younger Permian and Mesczoic

sediments.

The Iragans Fault cuts the Iragona Inlior at its eastern
margin and continucs intermittontly as for south as a point on the
northern part of the Bentley Sheet area, whcrco it crosses the Giles-
Warburton road.

The scdiments on the south-western side of the fault have
becn upthrown. The Bouguer anomaly gradients across the structure

suggest that it is a reverse fault (4. Flavelle, B.M.Rey, DPCTs.comm.).

The Iragona Feult (Figs. 17 & 18) truncates the undifforenticted
Procambrian and Palacozoic sediments at the Iraganz Inlier and outcrops
of thesc scdiments rise abruptly in stesp hills on the west side of the
feult. Sand plain obscures outcrops near the eastcern side. Flatlying
Cretacecus scdiments compose all the outcrops ncar the eastern side
cf the fault and in places crop out adjncent to the fault line. From
a point about 8 milcs south of Iragana Hills to the southernmest limit
of the fault there are outcrops of Permian, Mesozoic and Cretaceous
rocks uplifted on its western side. The foult is not continucus and
18 milcs south-south-east of Iragana Hille is interrupted by a dome in
Pormian, Mesozoic and Cretacecous rocks. Tho dome is elengated along
a north-west axis., The trace of the Iragana Fault is visible again
two miles south-ecast of the dome and it continues in a south-west
direction. Llong the southern trace of the fault Mesozoic and Permian
scdiments crop out on the western side an! undifferentiated Cretaccous

scdiments on the ceast side.

The origin of the Iragana Inlier is probably cleosely allisd to
the Iragana Fault. The outcrop of the thick Palzeozoic and Proterozoic
gsedinents in the Iragana Hills is unique to this large areca of flat
lying Cretaceous, Mesozoic and Permian rocks. The lithology of the
sediments, their thickness and evidcnce from geophysical surveys suggest
that thoy have undergone a similar structural history to sediments of the
Imadcus Basin to the east. Scdimonts of the Iragana Inlier typc were not
found between the basement rocks and ovorlying sediments on the Bentley

Shect arca, in the Madley diapirs and Woclnough Hills and on the western
side of the Gibson Descxrt arca.



Pig.17. air-photograph of Precambrian (p8s) and
Palacozoic (Pzs) sediments at the Iragana

Inlicr.
nlicr G/54?8
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Air-photograph of the Iragana Fault
showing steeply dipping Mesozoic and
Permian rocks, Flat lying Cretacecus
rocks are in the outcrops visible on
the north-east corner of the photo-

graph.
. 6/5475
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Diapiric Structures

Several diapiric structures were discovered on the north-east part
of the Madley Sheet area and possible diapirs were photointerpreted at
Lake Cohen, at the western end of the Young Range, and on the northern
part of the Modley Sheet area. A dome structure occurs along the
Iragona Fault but there is no direct evidence that this structure is

diapiric in origin.

The Woolnough Hills diepir was visited by B.H. Stinecar and
A.T. Wells in June 1956, and described by Veevers and Walls (1952Agnd 1959b)
The dome is made up of a core with sheared gypsum, and masses of brecciated
dolomite and silicified sandstone probably of Preccmbrian age. This core o
is surrounded by discontinuous outcrops of proboble Precambrian dolomite
and some siltstone dipping steepl} away from the centre of the dome.
The dolomite'ié_overlain unconf ormably by domed Permian rocks. The Permian
tocks are overlain unconformably by undifferentiated Mesozoic rocks which
are in turn overlain unconf ormably by Cretwuceous rocks. The description
of the various rock types are dealt with under the respective headings

in stratigraphy.

The core of the Woolnough Hills dizpir is sheared gypsym but
"other evaﬁorites may occur at depth. The unconformitics in the sediments
comprising the dome suggest that movement of the intrusive material
probably commenced in the Precambrian. The latest movements of the
intrusive material are not known with any certainty. The attitude of the
Cretaceous rocks around the dome is not casily seen becouse of the deep
weathering in these rocks. The air-photcpattern suggests that there has
been some tilting of the sediments and therofore movement of the dicpir

may have continued after the deposition of the Cretaceous rocks.

Five probable diapiric structures are present on the north-east
part of the Madley Sheet area, one of which was seen on the ground
(MA1, Fig.19). The geology of the dome at MA1 is practically idoentical
to Woolnough Hills although the sediments are not as well exposed.
The Madley diapirs are arranged in line along a south-south-west trending
axis about 12 miles long. This axis, along which the diapirs are now
distributed, may have originally have bocn a fault. The movement
along the fault may have“initiated the intrusion of gypsun (Fig.20)
and possibly other evaporites which were intruded at points along the
fault line. Thc sediments prescnt in the diapirs cre described in the

secction on stratigraphy.

A dome structure in undifferentiated Cretaceous rocks hag been
photointerpreted 20 miles north-north-east of MA1 on the Madley Shcet
area. The dome may be diapiric in origin. Another dome in Permian and
Mesozoic rocks, possibly of similar origin, is present at Lake Cchen.

A poorly defined deme was photocinterpreted in Cretaceous rocks at the
eastern end of the Young Range. The domc structure near the Iragana Fault
is mede up of Permian, Mesozoic and Cretaccous rocks but there is no evi-

dence of intrusive material at the centre of the dome.
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Air-photograph of diapiric structures
on the north-east part of the Madley
Sheet area.

¢/5472

Fig.20.

Sheared gypsum mass at sinkhole in
centre of diapiriec structure at MA1,
north-east Madley Sheet area.

G/5492
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Geopggsics

A reconnaissance gravity survey was carried out in the Gibson'Desert
area in 1962 by the Geophysical Branch of the Bureau of Mineral Resources
(Plate III). Most of the gravity stations are on a 7 x 7 mile grid. Some
closer spaced gravity stations were placed over Woolnough Hills, Madley diapirs
and at the southern end of the Iragana Faults

Four main divisions have been identified from the recomnaissance survey
(Lonsdale & Flavelle, 1963). They ares—

1. -Gibson Gravity Depression.

This gravity depression occurs on the western side of the area centred
about the central southern part of the Madley Sheet area. It consists of two
irregular gravity depressions and has a comparatively narrow gravity "low"
stretching to the south-east towerds the Officer Basin. The Madley and Woolnough
Hills diapirs indicate that there are thick Mesozoic, Palacozoic and Precambriaon
sediments in the north-east part of the gravity depression. Movement and
piercement by'the gypsum and possibly other evapcrites did not commence until
there was a sedimentary load several thousand feet thick. The Precambrian
sediments at Constance Headland are several hundred fect thick, and the bulk of
the sediments underlying the Gibson Gravity Depression are probably Precambrian
in age.

2. Cobb Gravity Depression.

Thick sediments in the north-cast part of the area are indicated by the
Cobb Gravity Depression. 12,000 feet of Precambrian sediments, and 3000 feet of
Palacozoic sediments are exposed in the Iragana Inlier on the western side of the
Ccbb Gravity Depression. The thick sediments in the Cobb Gravity Depression are
separated from the Amadeus Basin by a Gravity High which may be caused by a
basenent ridge. )

3. Blackstone Gravity High,

The Blackstone Gravity High occurs over outcrops of Precambrian,
metamorphic and igneous rocks

4. Warri Gravity Ridge.

The Warri Gravity Ridge trends north-west of the Blackstone Gravity High
and probably indicates a relatively thin cover of sediments over rocks similer
to those on the south-west part of the Bentley Sheet area. The Warri Gravity
Ridge appeoars to be an extension of the Anketell Gravity Ridge (Flavelle and
Goodspeed, 1962) known further to the north-west. The Warri Gravity Ridge
scparates the Cobb Gravity Depression and the Gibson Gravity Depression.

Seismic reflection and refraction traverses were carried out in the
Gibson Desert area by the Geophysical section, Burcau of Mincral Resources in
1961 (Watson, 1963) and 1962 (Fowler, 1963). Traverses were recorded between
Iragana Turnoff and Mt. Everard on the Giles-Carnegie road and at Lake Keene.
Refraction spreads were laid down at Mt, Davies, Giles, Rawlinson Range, Lake

Christopher, and Lake Hopkins to obtain velocities in rocks of known age.
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Refractor velocities of 8000 to 10,000 feet per second are taken as
indicating Mesozoic sediments; 10,000 to 11,000 feet per second, Permian or other
Upper Palaeozoic sédiments; 16,000 to 18,000 feet per second as Proterozoic
sediments and 19,000-20,000 feet per second as Precambrian basement rocks.,

Plate IV shows correlations of refractor velocities between Lake Keene
in the west and Signpost in the east. These traverses were recorded in the
Gibson Gravity Depression and on the south-west side of the Warri Gravity Ridge.

The results of the seismic work indicated a considerable thickening of
Palagozoic and Precambrian sediments west of Mt. Charles to a maximum of about
14,000 feet between Mt. Samuel and Mt. Charles.

At Loke Keene a refractor of 16,500 feet per second was recorded at about
1700 fect which indicates that the Pulacozoic section is much thinner here, A
refractor of 19,000 feet per second recorded at about 4,200 feet is tentatively
interpreted as ropresenting crystalline basement. This interpretation is
considered doubtful as it appears to conflict with the gravity results, which
suggest a much deeper depth of basement.

Near the southern end of the Iragana Fault (55.4 miles by road north
of the Carnegie-Warburton turnoff) a refractor of 6000 feet per sccond extended
to a depth of 506 feet, and a refractor of 9000 feet per second extended to
1700 feet., These refractors are probably in Meéozoic rocks. A refractor of
14,350 feet per second occurs below 1700 feet and is probably several thousand
foct thick. This refractor is probably in Precambrian sediments.

The nature of the thick Precambrian sediments indicated by the seismic
results can only be inferred from the types of sediments that crop out at the
margin of the basin and in the diapiric structures. There is no indication of
agoe and lithology of Palaecozoic sediments postulated in the seismic sections from
surface outcrops except that they are probebly pre-Permian in age. The only
rocks possibly of Palaeozoic age which are older then Permian and unconformably
overlie Precambrian sediments are cxposed in the Iragana Inlier.

Aeromagnetic traverses werec made over the eastern part of the area and
ere shown in Plate II. The reconnaissance was carried out in 1960 and reported
by Goodeve (1961). The magnetic profiles on the Gibson Desert area have the
character expected over a deep basement, i.e. one greater than 5000 feet. The
traverses exhibit large broad anomalies through which a structural fezture is
suggested. The position of this feature corresponds approximately with that
of the Werri Gravity Ridge. Goodeve (1961) suggests that the structure is deep
and the magnetic basement is at a depth of about 10,000 fest. At a point about
10 miles north-east of Mt. Charles the structurc is bolieved to be very near
the surface. The traverse which crésses the south~east part of the Bentley
Sheet area is over outcrops of Precambrian igneous and metamorphic rocks and
shows large magnetic anomélies.
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ECONOMIC GEOLOGY

Petroleun Prospects

The geophysical survey cof the Gibson Desert arez has indicated two
deep basins (the Gibson and Cobb Gravity Depressions) which contain thick
sedimentary rocks. Although surface outcrops in diapiric structures, in the
Iragana Inlier and at the margin of the basin, suggest that a large proportion
of these sediments are Precambrion in age, they may include thick sections of
Palaeczoic sediments which have been overlapped and arce at present obscured by
younger rocks. Until it can be proved that thick Palacozoic sediments are
present and information is available on their age and lithology, little can

be said on the petroleun potential of the area.

The diapiric structures present on the Warri and Madley Sheet areas
could act as structural traps for oil. The aeromagnetic, gravity and seismic
surveys have indicated the presence of north-west trending basement ridge (the
Warri Gravity Ridge) separating the two sedimentary basins. This basement
ridge would also be a favourable area for petroleum prospecting. There may be
unconfdrmities, and pinch-outs on the ridge which could act as structural traps
for oil migrating up dip from any source beds in the basin, and provide clean
reservoir sands.

Water Supply
Three water bores were drilled in the area by the seismic party from the

Geophysical Branch., Details of these water bores are as follows:

1. Bore 72 miles west of Signpost - Bentley Sheet area,

Supply 80 gal/hr.

Quality - excellent

Depth - 100 feet.

Vater Level - 45-50 feet,

Casing was placed in the hole from the
top to a depth of 85 feet., The bottom 20 feet
of casing was perforated.

Probably drilled in Permian glacial sediments

(fine, grey, powdery material). .

2. Beevers Bore 11 miles south of Signpost - Bentley Sheet area.
Supply 350 gal/hr.
Quality = brackish.
Depth - 80-90 feet.
Water Lovel = 50-60 feet.
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3. Bore T miles east of NMF 23 - Browne Sheet area.
Locality: ZLat. 25°11', Long. 124943"

In the vicinity of limestone outcrops and sparse gum-trees. It
was not realised until after the bore was drilled, that it was within about a

" mile of a water soak used by David Carnegie in 1894.

Depth: 115 ft.
Water Levels 30 ft.
Supply ¢ 240 gallons per hour
Drill Log: O - 4 ft. Sand.
4 - 110 ft. Sandstone.
110 - 115 ft. Clay.
Quality of Water: Good drinking water, The following is an analysis by

the West Australian Government Chemical Laboratories; Perth.

Reactions Neutral (pH 7.7)
Appearances Clear

Colours Colourless
Ferrous iron: Non detected

Total soluble saltss 1,000 parts per million
(70 grains per gallon)

Sodium chloride: 497 parts per million
(35 greins per gallon)

A station bore is present next to the main road a few miles east of
Carnegie Homestead. The water is very salty.

The only other sources of water in the area are from native rock holes
and some of the claypans in arceas of red carth plains and alluvial fans occasionzlly
contain water., Lake Gruska (Fig. 3) was filled with water when visited by Army
Surveyors in 1961. The claypans probably only fill with water after heavy rain
and the supply is only transitory.

Evaporites
Thick evaporites may occur beneath the gypsum core of the Woolnough

and Madley diapirs and possibly in other dome structures in the area,
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APPINDIX I

DESCRIPTIONS OF SELECTED ROCK SPECIMENS

by
W. Oldershaw.

_ Specimens BE1, BE2., BE2B, BE4A-E and BE5 are from Precambrian
metamorphic and igneous rocks in the Bentley Sheet area. Specimen H4
is & pessible intrusive in Precambrian sediments on the north-west
corner of the Herbert Sheet arca, B6 is from Cretaceous sediments at
Mt. Samuel and the sample from Carnegie Homestead is an erratic from
the Permian Paterson Formation.

BE 24\
Rock No. 14019
Thin Section No. 9958.

Amphibolite

The specimen is a dense fine-grained foliated black rock,
Under the microscope it is scen to consist of an equigranular mosaic
of quartz and hornblende crystals approximetely 0.2 mm across.
There are a few irregularly shaped crystals of augite rimmed with
granular hornblcnde. Apatite and sphene are accussory.

BE 1
Rock No. 14021
Thin Section Ne. 9960
Amphibolite

The hand specimen is a fine-grained granular black rock with
a few irregularly shaped patches of white felspar and quartz.

Under the micrcscope the rock is secen to consist of an equi-
granular mosaic of quartz, oligoclase, and hormblende gronules 0.2 - 0.5
mm across. Epidote occurs as irregularly shaped patches and as rounded
grains. Apatite and zircon are accessory.

BE 4E
Rock No. 14026
Thin Section NWo. 9965

Amphibolite

The specimen is a black granular rock. Under the microscope
it is seen to consist of a mosaic of irregularly shaped crystals of
hornblende from 1-2 mm across containing randomly orientated inclusions
of plagioclase; grains of hematite and crystals of apatite and some
grains of scapolite.

-

The hornblende consists of aggregates of fibrous hornblende
and limonitc dust. The hornblende is pleochroic from green to blue-grecn
indicating that it is 2 sodic hornblende. The plagioclase is poorly
twinnod and appcars to be andesine. Its relationship with the cnclosing
hornblende is similar to the ophitic texture between plagioclase and
augite characteristic of dolerites. Thus the rock may be an altered,
or uralitised, dolerite. :

BE 4B
. Rock No. 14023
Thin Section No. 9962
Amphibolite

The specimen is a fine-grained granular black rock. Under the
microscope it is scen to consist of interpenetrant, disoriented,
irregularly shaped prisms and fibrous aggrogates of hornblende, crystals
of apatite, sphene, epidote and porphyroblasts of scapolite.
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Tho hornblende has an unusual blue green to green pleochroism
suggesting thet it is a sodic form. The scapolite (colourless, uniaxial
-vey; RI = 1.56) forms irregularly shaped porphyroblasts 1 mm across.
Some could be amygdule fillings.

The rock is an amphibolite, probably a regionally metamorphosed
basalt.

BE 5
Reck No. 14028
Thin Section No. 9967
Porphyritic Micro-granite

The hand specimen is a granular pink rock. Unde: the microscope
it is secn to consist of large irregularly shaped crystols up to 2mm
across of orthoclase and aggregates of strained quartz crystals set in
a matrix of small fresh and unstrained crystals of quartz and microcline.
Accessory muscovite, hematite, biotite and epidote occur.

The fine-grained granular quartz-microcline matrix is unusual.
Some parts consist of symplectic intergrowths. ke matrix may be a
rapidly crystallised granitic residuum or it may be a later aplitic
injection.

BE 28
Rock No. 14020
Thin Section No. 9959

Altered Gabbro

The hand specimen is a coarse-graincd black and white ro@k
consisting of large crystals of hormblends, up to 2 cus long, set in
a matrix of white felspar.

Under the microscope the rock is seen to consist of approximately
equel proportions of tabular labradorite, masses of gronular scapolite
and irregularly shaped crystals of augite rimmed with hornblende.

The crystals of augite have very irregular shapes and arc rimmed
with and invaded by grenular hornblende. The augite closc to areas of
scapolitc is crowded with small grains of sphene. The labradorite is
well twinned; in places it shows periclinc twinning. The labradorite
is well shaped except in contact with scapclite where it is very
impgularly shaped and is margined by a network of minute needles of
cpidote. The scapolite comprises large arcas of gronular scapolite some
of which shows thc prismatic cleavage and first order yellow birefringence.

The rock appears tc be a pneumatolytically zltered gabbro in
which the augite has been partly altered to hornblende and part of the
plagiocclase altered to scapolite.

BE 44
Rock No. 14022
Thin Section No. 9961

Porphyritic Rhyolite

The hand specimen is a dark fine-grained rock with a conchoidal
fracture conteining a few pink felspar phenccrysts. Under the microscope
the rock is seen to consist of euhedral phenocrysts 1-2 mm across of
orthoclase and some plagioclase surrounded by radiating irregularly
shaped crystals of felspar set in o matrix of fine-grained granular quartz,
orthoclagse and hematite. Accessory minerals are epidote, zircon,
hematite and pyrite.

The rock appears to have cooled rapidly and the felspar phenocrysts
formed loci upen which radial outgrowths, or possibly radial recrystallization
of felspar occurred,
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BE 4D
Rock No. 14025
Thin Section No. 9964

Porphyritic-rhyodaoite

The specimen is a black glassy rock with a conchoidal fracture.
It contains small white phenocrysts up to 1 mm across.

Under the microscope the rock is scen to coinsist of euhedral
phenocrysts of orthoclase, anorthoclase and plagioclase and a few
anhedral phenocrysts of quartz set in a devitrified flow banded matrix
comprising 70-80% of the rock.

The felspar phenocrysts arc crowded with minute inclusions of
biotite, chlorite, apatite and magnetite. The anorthcciase shows well
developed polysynthetic twinning.

The matrix shows good flow banding with treils of minute magnetite
octohedra, limonite dust and chlorite flakes in o groundmass of ninute
amocboid quartz crystals.

The rock is a porphyritic rhyodacite or soda rhyoclite.

BE 4C

Rock No. 14024

Thin Section No. 9963 :
Porphyritic Alkali Rhyolite

The hand specimen consists of a granular pink rock with
white phenocrysts and black specks. Under the microscope the white
phencerysts are seen to consist of euhedral microcline and noorly twinned
plagioclase 0.5 - 2 mm across., Irrcguler aggregates of small biotite
crystals and hematite grains occur and are surrounded by granular quartz
and plagioclase, The rest of the rock consists cof irregularly shaped
masscs of graphically intergrown quartz and felspar radiating out from
the felspar phencerysts and mafic clots,

The rock is a porphyritic alkali rhyolite.

H4
Rock No. 14027
Thin Scction No. 9966

Weathered Porphyry

The hand spccimen is a porous groy rock containing irregularly
shaped white phenocrysts 1-5 mm across.

Under the microscope, the white phencerysts are seen to be
opaque aggregates of fine-grained grey clay mineralsy probably after
altored felspar. Much of the rock matrix disintegrated during during the
preparation of the thin secction but the remnant consists of spherulitic
devitrified glass, aggrecgates of sericite and limonite dust and an
wnusuelly large amocunt of magnetite granulcs comprising 10% of the matrix.
Half of the magnetite granulcs have a cubic shape and cleavage and have
developed a reddish brown porous skin of gocthite or limonite.

The rock is a dceply weathered magnetite rich felspar porphyry.

Carncgie Homestcad
Rock No. 13093
Thin Section No. 9973

Fuchsite Greisen

The hand specimen is a granular quartzite rock containing small
plates of pale ireen mica.

Under the microscope the rock is seen to consist of large grains
of guartz which form 90% of the rock, as well as plates of fresh
muscovite and trails of magnetite, epidote, zircon and tourmaline grazins.

The quartz forms large strained sutured crystals up to 2 mm
aeross. The mica occurs as parallel fresh flakes of slightly pleochroic
pale grecn muscovite:= probably the chromium muscovite Fuchsite.
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Qualitative X~-Fay spectrographic. analysis by S.C. Goadby of sample

of the mica indicated the presence of chromiun, A few thin bands of
rounded grains of magnetite, epidote, tourialine and zircon cross

the rock independently of the boundaries of the quartz grains. These
bands could be layers of detrital heavy mincrals which occur in many
sediments. There are also thin irregular bands of limonite dust which
ramify through the quartz grains. These are probably old grain
boundarios.

The sutured margins; strain shadows, irregular shapcs and
relict grain boundaries show that the rock has been extensively reocon-
stituted. The bands of rounded detrital hezvy minerals suggest that
the rock was probably originally a sediment. Thus the rock may be a
greiseniscd sandstone.

Bé6
Rock No. 13094
Thin Section No. 9974

Glauconitic Sandstone

~ The rock is a pale brown well packed, well graded glauconitic
sandstone containing 60-70% glauconite.

The glauconite occurs as rounded grains 0.05 - 0.1 mm across
of aggregates of minutely granular glauconite. Some pellets contain
curved septa and are probably casts of foraminifera. 10% of the quartz
grains are large rounded grains O.1 - 0.2 mm across; but the rest
consists of minute angular chips less than 0.05 mm across.

The grains are cemented together by a sparsc colourless
isotropic matrix which is probably chalcedony. The thin dark brown
layers in the rock contain a lot of hematito both 2s detrital grains
and as interstitial cement.

There arc a few flakes of fresh muscovite 0.1 mm across, a few
grains of epidote and some calcite.
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