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SUK'lA-RY

No aineral depoaits of present econoaic val_ have
been fou:1<;1.

Terrestrial sediments that are probably Palaeozoic
crop out near the northern and southern _cgina of the area,
and theee are SOllie scattered ._11 outcrops of Meso%oic?
sedi..nu. Tertiary laterite is wideapread.

The Highland Rock6 1;250 000 Sheet .~.a co~ri.es

pnrt6 of two _jor tectonic unita, the Anmta Ulock and the
Dirrindudu 8llsin. It i5 lllcqely covered by superficial
Caino~oic dcpoaita. and prc-C"ino~oic rocks crop out as
scattered low hill~. ridges. and maunde.

UlUlllJlled Archaean?
meta~rphoscd to
Lower Proterozoic

Sedigent.cy rock. ot the Birrindudu Basin crop out
along the _starn aide of the sheet area. The basal unit,
the MW'lyu Sandstone. ia strongly unconfoI'lllable on the Aruntll
Block, and i. overlain by the Adelaidean Redellff Pound
Group.

The Arunta Bloek is ~de up of
5cdil'lOntllry rocks which ant regionally
q .... rt1l:ite. gneiss and schist, and probable
qr=itc.
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INTRODUCTION

The Highland Rocks 1:250 000 Sheet area, which
forms part of the Lake Maceay Aboriginlll Reserve, i", bOlflded
by latitudes 21° and 22 south and longltudes 129 and
130°30' east; its western boundary is the Northern
Territory/Western Australia border. The area was mapped in
1912 and 1973 by D.H. Blake and r.M. Hodgson - the western
and northern margins in 1972, and the remainder in 11 days
of helicopter traverses in 197). The ~pping of this Sheet
area completed a reconnaissance survey of The
GrQnites-Tanami region (Fig. 11. The geoloqy of the other
Sheet areas in the survey is described by Blake & Towner
(1974) and Bla.ke at al. (1972,1973, and in prep.).

The Sheet area lies southwest of the road
connecting Alice Springs and Halls Creek. It is
uninhabited, and the only track known in the area is in the
sou~east; f~ a few kilometres west of Mount Farewell
(2200'S, 130 16'E) it leads to Vaughan Springs homest.ead in
t.he Hol,\llt Doreen Sheet area.

The area consists mainly of gneiss, schist.,
quartzite, and granite of the Archaean? to Lower Proterozoic
Arunta Slack. However, these rocks are mostly concealed by
superficial Cainozoic deposits, and where they are exposed
they are almost invariably intensely weathered. Sandstone
of the Proterozoic Sirrindudu Basin crops out in the west.

Climate and vegetation

The area is semi-desert, and has an average annual
rainfall of about 200 mm. The raln falls rrostly in the
summer, but the amol,\llt and distribution, both annual and
seasonal, aO! very variable. Maximum sunner temperatures
are about 40 C, and winter minima are low enough to cause
frosts.

Vegetation is sparse, and consists mainly of
spinifex, small shrubs, and scattered trees.

Survey methods

The Sheet area is virtually inaccessible on the
ground, and travel within it i8 slow and difficult because
of the lack of tracks, the innumerable sand dunes, and
navigation problems caused by the general low relief and
lack of prominent landmarks. For these reasons the Sheet
area was mapped Wholly by helicopter traverses. In 1973,
when the main part of the area was mapped, about 50 hours
were flown in 11 days with up to 40 landings a day.
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Vertical aerial photo9caphs at a ~nal scale of
1:80 000 werc used [or fli",ht planning, recording
Observation points, and, together with the Highland Rocks
1:250 000 topographical map, for navigation. Run 1 of tile
photographs was flown in 1971, and the remainder in 1972.
The photographs can be obtained from the Division of
National Mapping in Canberra.

Geological data ware plotted on photographic
overlays ~d later transf~rred eo planimetric sheets
c~iled by the Division of National Mapping. The
co~ilationll were photographically reduced to 1:250 000
sC<lle and redrawn for the prelilllinary edition map
acc:ompanyin9 this report.

Frevious investigations

The tirst recorded cros.ing of the Highland Rocks
Sheet aroa was by Warburton. who crossed the area froo
southeast to northwest in 1873 (Warburton, 1875; Peeken,
Peeken, , Spate, 1970). He named Mount Farewell on about
13 June 1873, and reached Lake White, which he na.,.d after
hi. cook, on about 6 ....UgUlit. He described the area aa - 'a
IIlOst hopelells country indeed'.

Sixty yean> later, in 19l), Terry (1937) tr(lvliirsed
the area, n..mi.",) l"lllae MOunt Russell and Wickhams Well.

NO liy"teJ:'ldtic geologic,,1 work WdS done in the
Sheet area until the 1973 8ur~y, althouqh Mount Farewell
and the McEVin Uil1. were visited by geoloqists of Lhe
BunDoU of Kineral ~BO\lreeS (BJolR) in 1969, durin", the
",pplng of the Lake Mackay Sheet llrea (Nicholas, 1972). Of
th& other adjacent Sheet areolS, StanslIIDre omd The Gnnit.es
were llWppad 1n 1972 (Blake, Hod<j8on' Huhllng, 1973) and
Mount Theo to the east was mapped in 1971 (Stew...rt,
in prep. ) .

In 1967 the Highland I«)clu. Sheet llz:en w"s coveroll
by a z:econn<tlallance gz:avity survey of parts of the Northern
'ferritory and Western Australia (Whitworth, 1970). 1"tle
Uouqucr ano~ly contours will be Iitlown on the 1st ~dition of
the Hlghland Rocks 1:250 000 Geological Sheet.

Topography and d~ainaqe

Th~ Sheet area consists largely of undUlating sand
plain, and dune fieldS f~oR which rise residual hills,
ridges, cuestas, and mounds. in general the land slopes
very gently, from an elevation of 550 m in the southeast to
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Terms describing metamorphic facies are as defined
uy 'Turner" Verhooqen (1960).

An area of laterite rises in the eastern central
pact of the area is named Highland Rocks.

about. J20.. in the norlhwc,.t where Lake Whi tc fotlllS part. of
a local centre of inland drainage. From the central pact of
the area the land slopes also toward the southwest and Lake
Mackay. a large salt lake in the Webb and Lake Mackay Sheet
areas.

,

rOcks
- 2 m,

is False Mount
features arc a
wes t. and the

sandstones are fine,
llI1l; coarse, 0.5-1 mm;--aiid

RoCk nomenclature

The most prominent hill in the area
Russell, in the northwest. QUlee prolllinent
series of northwest-t.rendlng cuesta. in the
I'IcEwin lIills and Mount Fare1Jell i.n the south.

Grainsize terms for
0.125-0.25 mm; medium. 0.25-0.5
vel)' coar;sc, 1-2 I'Ill.

In this report. Precambrian sandstones are
classified according to Pettijohn, Potter; , Siever (l9721.
They cornpr;ise quar;tz arenite in which over; 95 per;cent of the
detrit.al grains are quar;tz, and sublithic and lithic
arenite, in which, respectively, 5 to 25 percent and over
25 percent of the grains are rock fragments and feldspar.
Phancr;ozoic sandstones are termed quartzose if at least
75 percent of the detrital qralns ar;e quartz; othen.oise
they are tcnlled lithic.

The dunes <lee longitudinal, and their trends range
from west-northwest to west-southwest. They differ greatly
in lcmgth, in spacing, and complexity.

There are no major surface drainage Channels.

Bedding Ulicknesses used for; sedilllentoiuy
are 1 c., laminated; 1-50 em, thin-bedded; 50 c~

medium-bedded; 2:a, thick-bedded.

Because of the intense alteration of Many granitic
outcrops the uorm granite is used gener;ally in its widest
scnsc. 'l1le classification of Hatch, wells' Wells (1961) is
used where practicable. Gr;anitlc r;ocks havinq an aver;a<je
qrainsize of less than 1 :nrn ar<!! described a" finc; thosc of
1-5 Iml. mediWll; those of '> JmI-3 em, coar~ thosc over
3 em. pegmat.l.tlc.
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ARCHAEAN? (At. Atg, Atq. Ats)

A 5~ry of the stratiqraphy is given in Table 1.
The oldest rocks in the area are metamorphic rocks of
pos5ible Archaean aqe. They are Intruded and ~ta~rphosed

by qranite which is probably late Lower Protero~oic, and
toqtlther with the granite they foOll part oC the Arunta
Block. the base.ent throughout the Sheet area. They crop
out in a belt rougntly 25 k.. wide trending east-west across
the centre of the Sheet area and Cora scattered outcrops
elseWhere in the area.

Three rock types havc been n>apped: gneiss.
quart~ite, and schist. However, these are comnonly
interbedded. and cannot always be mapped separately. Over
the greater part of the area the schist and gneiss and the
granite which intrudes them are intensely weathered, and
cannot readily be distinguished from one another. Quart~ite

crops out as east-trending strike ridqes up to 20 m high.
Gneiss and schist are mostly exposed in breakaways bounding
irregular l"terite-capped rises (Fiq8 2, 3). The brcakaw(lys
arc generally only a few metres high, but in places they arc
up to 12 m high.

The gneiss is generally very weathered, and is
difficult to distinguish frolll weathered granite. Generally.
however. compared .... ith the granite, the gneiss is IIlOre
quartzose and micaceous and less feldspathic, and has a
bettor developed foliation. S~ un....eathered gneiss is
eX8esed on the e~stern side of the area (at about lat.
2122'S. long. 130 12'1::) .....here it forms low mounds and
spheroidal boulders. The gneiss here is Cine to
coarse-grau:ed and consists essentially of quart:z.
DUcrocline. biotite, and sillimanite; some contains
cordierite. and some is also garnetiferous. In the
southeast corner of the Sheet area. gneiss ....hich is Only
slightly ~athc~d contains tou~line porphyroblasts. In
the highly weathered gneiss only quartz L~d. rarely, biotite
are preserved. the other lllinerais being pseudomorphed by
clay and iron oxide.

Quart:zite. flanked by gneiss, fOrllla a prOlflinent
east-southeast trending ridge about 20 km east of False
Mount Russell. It is ....hite. fine-grained, thin-bedded. and
sLeeply dipping (Fig. 4). One kilometre south of this
ridqe a parallel band of quart:zite is coarse-grained and
glassy. and sho....s s~ll-scale cross-bedding; it has a
cleavage parallel to steeply dipping beddinq. Mica is
commonly developed along this cleavaqe. and .... ith incroasinq
mica content the quart:zite grades into gneiss. North of
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F",lse Mount Russell vertically dipping quartzite, brecc!at..,d
dIld cut by """'y quartz vains, fo:r:as low niln:ow rJ.d~s

trcnd.1.ng east-northCil.st. Tho ridges of Haunt Parewell <tee
conposed of quartzite: here it is intruded by granite. and
within II few metres of tJ\e eontlllct .it conta,ina toUnlaline
porphyroblasts. Tile quartzite consists of a IIIOsaic of
atn.ined quartz with Hue. of IllWIcovite and COlllllOnly
biotite. TourmaU.ne and zircon are present all acea.aories.

The schist i. highly ~caoeous. grey to
reddish-brown, and irnnat&ined.. It consists of JIlullcovite
and. quartz, and in sc.e plaCl!!5 biotite. It is COllUIlOnly
contorted, and, like the gneis., i. intruded by granite. At
Mount Farewell schist is poorly exposed in d._pr••aions
betveen quartzite ridg... At the KcEwin Hills it is cut by
granite. pegmatite, and quart:l-tourll'laline veins. Some of
the schist here il graphitic, and some in the louth.alt of
the area il spotted with iron oxide pseudolllOrphl, possibly
after andalusite.

Stratigraphie relationill and .ge

The unn-.med metafllOrphica are intruded by pJ:obohly
late Lower Protero~oic granite (Fig. 51. In the west they
arc oveJ:lain with atrong M1gular uneonfornrity by the MWlYU
Sandstone of the BiJ:J:indudu Baain. This WleonfoJ:mity is
well exposed at the ease.rn end of False Hount Ru.aell. The
IIl8tamorphics .re .11:1I0 unconfoJ:1lllbly overlain by the
Palaeozoic Pedestal Beds at the eastern end of the HcEwin
Hilla, .nd by UIUllLlll8d Cnttaecoua7 sedimenta 40 kill northe.st
of the Hunyu Hilla.

The UIUlamed metamorphic rocka are litholOgically
ainU.lar to and _y be correlated with the metaaorphics of
the "runta CoIIIplex to the aoutb and the Tanallli colllPlex to
the north. The TanaJ:l.i. colllplex is correlated with the Halls
Creek Croup, which _y be Archae.n (Dow , Ge.uts.
1969: Gellatly, 1971), and hence the UIUlamed IlletalllOrphics
of the HighlMld Rocke Sheet anta are coneidered to be
po•• ibly Archaean.

LOWER PROTEROZOIC

Unnallll!ld granite (Bg)

East of the Birrindudu Baain, outcrops of unn.m8d
granite are scattentd thrOUghout the Sheet area, but are
most prominent in the southwest. The granite forms lllOunds
and low hills up to 6m high, and is exposed in breakaways
beneath a laterite capping. It is generally highly altered
(Fig. 61. being lateriUzed and locally silicified, and it
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is often difficult to disting-ulah from schist and gnal",,,,.
The qranitc is fine to coarse-grained, and locally
porphyritic or pcgmatitic. It characteriBtic~lly has a
steeply dipping foliation and is intersected by <ju/:Irt:>: and
aplite veins. Unweathered qranite fo>:ms a bare pavement
(fig. 7) at two r08kholes in degressions between Gand dunes
in She north (at 21 08'10"5, 129 48'30M~. and at 21 11'00"5,
IlO 15'JO"E). and crops out -/IS qroup,; 8f spheroidal boulders
111 the northeU'lt (at 21°02'5, 13~ 29'£). At thQ first
rackholc. biotite granite contains feldspar phenocrysts up
to 10 em long; at the second, the granite is a medium to
fine-grained muscovite-biotite adamellite. The boulders in
the northeast consist of biotite granodiorite containing
feldspars up to 3 em long.

The granite intrudes the Archaean? metamorphics.
It commonly occurs as veins, generally less than 1 m thick,
which may have thin quartz and quartz-tourmaline veins
associated with them. At Mount Farewell granite intruding
quartzite is surrounded by a thermal metamorphic aureOle, a
few metres wide, containing porphyroblasts of tourmaline.
On the north side of False ~ount Russell the granite is
overlain by Munyu Sandstone, and east of False MOunt Russell
it is overlain by Palaeozoic Pedestal Beds.

The granite is probably similar in age to the
other dated granites in The Granites-Tanami region, and is
therefore probably uppermost Lower Proterozoic (Blake,
Hodgson & Muhling, 1973).

CARPENTARIAN OR AOELAIDEAN

Hunyu Sandstone (Buu)

The Hl:f-YU Sandstone, nalOOd after the Hunyu Hills
(210 47'5, 129 08'E) in the southwest, crops out as
northeast-trending strike ridges up to about 40 m high on
the western edge of the Sheet area, and also forms False
Hount Russell, an east-trending syncline in the northwest.
The formation extends into the Stansmore Sheet area to the
west, where the type section is located (Blake, Hodgson &
Huhling, 1973), and also into the Webb Sheet area to the
southwest (Blake & Towner, 1974). The maximum exposed
thiCkness in the Highland Rocks Sheet area is about 300 m.

The formation comprises quartz arenite and
conglomerate and subordinate sublithic arenite. The quartz
arenite is generally poorly sorted and medium to
coarse-grained and contains abundant lenses and bands of
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quartz pebble conglomerate {Figs 8 ~ 9). It fon'll:; thin to
medium beds and commonly shows small-scale cross-bedding.
Some of the arenite has minor amounts of clayey matrix and
some contains m.iea. It is generally silicified, but locally
it weathers to become friable and ironstained.

The Munyu Sandstone may be folded into a series of
anticlines and synclines as sho.....n in Figure 13, or the
outcrops may represent a series o~ fault slices. Dips 8f
the Munyu Sandston(! range up to 45 , but most are about 20 •
Minor folding is present southwest of the Munyu lIills.

Stratigraphic relations, correlation, and age

The Munyu Sandstone is seen to he unconformable on
metamorphic!> of the Arunta Complex at the eastern end of
PaIse Mount Russell and 8 km south....est of the Munyu Hills,
and is inferred to be unconformable on the granite that
intrudes the metamorphics.

The Munyu Sandstone is overlain by the Murraba
f'ormation of the Rec:lcliff Pound Group. However, the contact
between the two units is not exposed, and its nature is
uncertain. If the units are conformable. the Munyu
Sandstone can be correlated with the Lewis Range and Muriel
Range Sandstones. the basal formations of the Redcliff Pound
Group to the north and west (Slake, Hodgson & Muhling,
197); Blake [. Yeates, in prep.; Crowe & Muhling,
in prep. I Muhling, Passmore & Blake, in prep.). It may
also be correlated with the Vaughan Springs Quartzite of the
Ngalia Basin to the east, whiCh has been dated at about
1300 m.y. (Cooper, Wells & Nicholas, 1971; Wells, Moss &
Sabitay, 1972), and hence may be the stratigraphic
equivalent of the Heavitree Quartzite. Alternatively, the
Munyu Sandstone may be the equivalent of the Gardiner
Sandstone, the basal unit in the Carpentarian Birrindudu
Basin (Blake, Hodgson & Smith, 1972).

At one locality. 8 km east of Jangga Bluff.
moderately dipping Munyu Sandstone is overlain unconformably
by flat-lying Palaeozoic Pedestal Beds.

REDCLlf'f' POUND GROUP

The RedCOiff Pound Group, named after Redcliff
Pound (210 35'S, 128 45'E) in the Stansmore Sheet area to the
west, is defined by Blake, Hodgson & Muhling. (1973). It is
made up of [our formations consisting predominantly of
sublithic and quartz arenites: the Muriel Range and Lewis
Range Sandstones, which are not present 1.n the Ilighland
Rocks Sheet area. the Murraba Formation, and t.he Erica
Sandstone.
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The Group may be Adelaidcan or Carpentarian. If,
a5 seems JlOSt likely, the und,-,clyiJl':l Munyu S<lndstonc is the
~'quiv"l~'''t of the Vduyh<'ltl 51'c1n9'" Qua~tl:;Lfi!, qlilUCOn!tc tI:om
"'h1Ch has been dilted at. 1280 "l.y. (Cooper ct al., 19'ft),
lhe Rf'!,!cl;ff Pound Group ;Il Adcl"iduan or younger. llowever,
i,f the Munyu 5Mldstonc is th", ~'quiv<lleJlt of the Gar<.Ji.ncr
Sandstone of the Carpentarian Birrindudu Gr.oup, the lIedcl.ift
Pound Group (:ould l>c Carpenl<Jrlan.

Mun::aba formation (Dcb)

The Murraba formation crops out in a syncline
northeast of the Sydney Margaret Range in the northwest. It
consists mainly of white and maroon fine-grained, generally
thin-bedded, sublithLC to lithic arenite with micaceous
partings, but also includes !lome beds, up to 2 In thick, of
chert granule conglomerate. Undulating bedding planes,
cross-bedding, and ripple marks are common. The maximum
thickness of the formation in the Highland nocks Sheet area
is probably about 500 m. The main outcrops and the type
section are in the Stansmore Sheet area (Blake et a1., 1973)
"'here the maximum thickness exposed is about 800 m.

The Hurraha Formation is known to be overlain
conformably by the Erica Sandstone, although the CQntact is
not exposed in the Highland Rocks Sheet area, and it
overlies, probably con formably or possibly unconformably,
the Munyu Sandstone.

Erica Sandstone (Bre)

The Erica Sandstone crops out in the northwest,
.."here it forms the Sydney Margaret Range. Its main outcrops
and type section are in the St,lnsmore Sheet area to the west
(Blake et a1., 1973). The formation con~ists of maroon and
white, well sorted, mainly medium-bedded and medium to
fine-grained, sublithic and quart" arenites that have a
clayey matrix. Cross-bedding and ripple marks are common,
beds containing flattened clay pellets are present locally.
and some arenite contains fragments of Chert granule
conglomerate.

The Erica Sandstone is the youngest unit of the
Redcliff Pound Group. It is known to overlie the Murraba
Formation conformably and to be unconformably overlain by
the Palaeozoic Lucas Formation, although neither of these
relations can be seen in the Sheet area.
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PALAEOZOIC

Lucas Formation (pzll

The Lucas Fo~matiQn was named and defined as Lucas
Beds by Casey. Wells (1964). and was uP9caded to formation
status by Blake et. a1. (1971). Its lIlain outerops are in the
Lucas and The Granites Sheet. areas to the north, and in the
Hiqhland Rocks Sheet. lIrea it crops out at only two
local1ties. on the north sl.de of Lake White. Here I.t is
expo"ed in cliff. up to 5 Jl\ high, and consists of very
gently dipping. thick to thinly interbedded, calcareous and
non-calcareous sandstone, limestone, and mudstone. The
calcareous sandstone is greenish to purple. medium-grained,
and highly Lithi.c; it hilS a calcite cement. Locally I.t
contains abundant soft mUdstone pellets and also concretions
up to 1 ro aero..... The sandstone ill cut by calcite veins.
Bedding ranges Cro~ thick to thin, cross-bedding is common,
and ripple markl are present locally. The non-calcareous
sandstone is maroon, thin-bedded and flagqy, fine-grained.
lithic. and ~caceous. At the top of the cliffs the
formation is overlain by calcrete, about 2 m thick, and
aeolian sand. In this area. a thickness at 1000. has been
calculated for the Lucas Formation 8" the assw:lptions th<lt
the average dip of the beds is 2·3 and that there is no
repetition of beds because of folding or faulting.

The Lucas Formation is mapped as Palaeozoic. It
is inferred· to be unconformably overlain by the Pedestal
Beds all in The Granites Sheet area (Blake et a1.. U13). and
Lt unconformably o'vcrlies the probable Adelaideolln Redcllff
Pound Group.

Pedestal Beds {P~sl

The Pedestal Beds crop out in the Mc~win Hills in
the south (fig. 10), northeast of FaIlle Mount Russell in the
north, and 8 krn east of Jangga Bluff in the west. The
refllrence area is in The Granites Sheet area to the north
(Blake et aI., 1913l.

At the Mcf:win Hills, In the south. the unit
conSllits of aainly medium-grained quartzose sandstone that
has a clayey .atrix. SOme coarse gritty bands comprlslng
grains of quartz, chert, quartzite, muscovite, and
tou~aline are also presllnt. The sandstone i. thin to thlck
bedded, generally has well marked flaggy partings, and shows
some low-angle cross-bedding. Some bedding planes are
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MESOZOIC?

CReTACEOUS?

At the locality east of J/l1Igga Bluff, flat-lying
conglo~rate containing blocks of Munyu Sandstone is
overlain by clayey quart~ose sandstone.
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Pi ve sl:lall outcrops IIl&pped as possible Cretaceous
the ..,estern half of the Sheet area - three ace

east of False Mount Russell, and two are north and
Jangga Bluff. They consiet predominantly of
sandstone similar to that of the Larranganni Beds

Thirty kilometres eallt-northeast of Palse Mount
Russell, a prominent steep-sided hill about 15 m high is
formed of Pedelltal ~ds impregnated with iron oxide and
dipping northwest at 65 •

The Pedestal Beds arc seen to be unconformable on
Archaean? metamorphics in the McEWin Hills, on unnamed
qr/l1lite 3 km east of False Mount Russell, and on Hunyu
Sandstone 9 km east of J/l1Iqgil Bluff. In The Granites Sheet
area to the north, drillinq has shown that they oveclie
Lower Call'brian Antrim Plateau Volcanics. The unit appears
to be unfossiliferou$ and is probably non-marine.
Lithologically the sandstone of the Pedestal Beds is similar
to the Devunian Knobby Sandstone of the Billiluna Sheet
area. It is unlike the sandstone of the Cretaceous Hadett
Bcds (Blake et .'II.. 1973) and the possible Cretaceous
sandstone in the Highland Rocks Sheet area. The Pedestal
Beds are therefore reqacded as probable Palaeozoic.

covered with flattened mudstone pellets. At the McEwin
Hills the beds form a tight east-trending syncline, and dips
range fr~ gentle to steep and possibly overturned.

The Pedestal Beds reach their lIUlliJllIl.'ll thickness,
about 500 Ill, northeast of False Mount Russell, where SOIDC
sh.. le i. locally interbedded with sandstone /l1Id
conglomerate. The sandstone ~s quart~ose to lithic, white
to maroon, and medium to fine-grained. It contains
sc.. ttered. well rounded pebbles and cobbles, and has a clay
matrix and a Micaceous. flag9Y p.'lcting. Bedding is medium
to thick. The eonglOJllerilte fOrIM _diWII to thick beds
containing well rounded cobbles and pebbles of llubli thic and
quart~ arenites and also vein quart~, quartzite, and banded
chert. It hall a sparse matrix of clayey quart~ose

sandstone. The Pedest.. l Beds here generally dip gently
northward, but steep dips occur adjacent to faults.

occur in
north and
east of
quartzos..
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1n Sheet areas ~ the north.. and to that of the C~ctaccous

Ha6Jett Beds ~n the Slansmocc Sheet area to the w~st

(Blo3ke !!l al., 19731. The sandst.onc is flat-lying. and
(OCIlloS low knolls only a few l:letrCIi h1.<Jh.. It is lIIedlw::l to
coarse-grained and poot"ly sorted, and is made "'0' of
generally angular q~ctz grains act in an abundant. clay
_atrix. Conglomerate with mostly angular pebbles in a
cLa~ey sandstone matrix is pre$ent at one locality 121°35'5,
129 27' 30·e). At the localities ncar Janqqa Bluff the unit
unconformably overlies highly weathered granite And III.l.ca
SChist. Two of the outcrops nort.h of False Mount nUllsell
have thin cappinqs of silcrete.

CAINOZOiC

Ovcr .oat of the Highland ROcks Sheet area the
pee-Tertiary rocks are concealed beneath a veneer of
Caino6oic .edi~nts. Quaternary aeolian sand cove~s

extensive areas, and the irregular outcrops of gr~ite and
Archaean? metamorphics a~ largely covered by laterite.
Lake White, in the northwest corner of the Sheet area, is
part of an extensive inland drainage syste. which contains
aeolian, alluvial, lacustrine, and evaporitic Quaternary
sed.illlents.

Laterite (stipple)

Laterite, the iron-rich upper part of lataritic
weathering profiles, is widespread as a capping on granite
and Archaean? metamorphics. In places it caps breakaways up
1,.0 7 !II high, but over the greater part of the area it forms
topographic highs with flat or gently undulating tops anc
gently sloping sides, and the underlying bedrock is
concealed. On aerial photographs the laterite has a smooth
dark tone.

In the breakaways the lateritic weathering profile
is seen to consist of an upper pisolitic layer about 2 !II

thick overlying Imttled and pallid clayey zones. The
cleavage of the IIlet~rphics AlId the fOliation of th.e
granite are co~nly discernible in the profile beneath the
pisolitic capping, AlId quartz veins are preserved throughout
the weathered zone.

The laterite capping. seem to be the remnants of a
rlat to gently undulating surface much of which has been
removed by erosion. The amount of erosion that has taken
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Silcrete (Ts)

Calcrete (Tt)

Silcrete does not appear to be forming at present,
and is regarded as probably Tertiary.
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shows up as
a cerebriform

the calcrete
of which have

On aerial photographs
very pale to white areas, many
texture.

place suggests that the laterite was probably to~d during
the TerLiary, and the surface on WhlCh it developed.ay be
correlated wiLh the early or ~d-Tertiary Tennant Creek
ecosion surface of !lays (1967).

The calcrete consists of white, pink, and grey
inorganic limestone. It commonly contains sand grains, and
some is !lnely banded. In places it is partly Silicified
and contains nodUlar blOckS of chalcedony.

Patches of silcrete occur locally, but are
generally too small to be ~apped at 1:2S0 000 scale.
Hovever, lIevor",1 s""'-'ll patches have been mapped north and
east of False Mount Russell on granite and Cretaceous?
quartzose sandstone. The silcrete is pale grey to cream,
and consists of angular unsorted quartz grains in a very
fine siliceous matrix.

The calcrete 1s a chemically precipitated
terrestrial deposit associated with former drainage
ChannelS, and possibly also lakes, and was deposited by
groundwater. It now foI'lllS low l.::Iunds, and is considered to
be I:lainly Tertiary.

Calcret~ crops out as low rises in broad
topographic depressions that represent old drainage lines.
Two of these radiate fro~ the centre of the Sheet area, one
trending northwest towards the depression acound Lake White,
and the other trending southwest towards Lake Mackay. Large
calcrete outcrops in the northeast occupy a broad
east-trend~ng depression which extends into The Granite.
Sheet .. rea to the north.
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Alluvial and aeolian sand and silt (Os)

evaporitic, alluvial, and lacustrine sediments (Oc)

clay, and
ephelllCral~"

'""

into broad and
with aeolian

of sand and silt waShed
depressions and mixed

Evaporitic halite and gypsum arc associated with alluvial
and lacust.rine sand, silt, and clay in the vicinity of Lake
White and in the southwest, on the northern tip of Lake
Mackay. The unit has been mapped on the presence of a salt
crust, generally only a few ~lli~tres thick, which shows
up white on aerial photographs.

The unconsolidated superficial deposits that cover
most of the Sheet area are grouped into six unita, all of
..mieh are considered to be QU4t.erna.ry. Aeolian sand and
~nor associated piedmont deposits are ~pped together as
Oz, the Daln unit. The other five units are restricted to
the corners of the Sheet area: in the northwest a complex
of claypans and saltpans marks the depression centred on
Lake Whlre; the sOuthwest corner of the Sheet area 1s
occupied by part of a claypan and saltpan complex on the
northern tip of Lake Mackay; in the northeast, a broad
depression, mainly in The Granit.es Sheet drea to the north,
contains alluvial, lacustrine, aeolian and evaporitic
deposits; and in the southe~st, patches of red silt and
clay soil are present,

Alluvial, lacustrine, and evaporitic sedillXlnts lQa.1

This unit colllprises water-laid sand. silt,
_lonor halite and qypult:l. It occupies claypans
lakes in the neighbourhood of Lake White.

Pa~ches of veln quartz rubble are sparsely
scattered in the area. The rubble is the residue of the
prolonged weathering of underlying Archaean? metamorphic
rocks. It. occurs as a thin veneer, and common IV shows wavy
pattern, on aerial phOtographs, reflecting trends in the
underlying rocks.

Vein qua~t~ rubble (Czql

This unit consists
shallOW drainage
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Red silt and clay soil (Qr)

Aeolian sand, evaporitic halite and gypsum, and calcrete

(Qm)

LOw rises of aeolian sand, evaporitic halite and
gypsum, and powdery calcrete have been built up into
'islands' in the Lake White complex, and have also been
banked up against the western margins of saltpans.
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slopes

by sand
sm"ll to

piedmont

fortl',s part of two
and the Birrindudu

00

are cro'ised
clayp,,-ns too

present
ridges.

Quaternary deposits in the Sheet
forlllS plains and dune fields.

Minor gravel
residl.lal hills

Aeolian sand and minor piedmont gravel (Qz)

STRUCTURE

Thc Highland Rocks Sheet arca
tectonic units, the Arunta Block
(Fig. 12).

-14-

deposits. Some patches of lhe unil
dunes, and some contain saltpans and
be mapped individually.

Patches of red silt and clay soil have been mapped in the
southeast corner of the Sheet area; they extend westwards
from the adjoining Mount Theo Sheet area. The red soil
probably represents colluvial and alluvial outwash from
lateritic cocks (Stewact, in prep.).

major
nasin

The most widespread of the
"rea is aeolian sand which

The Arunta Block is made up of Archaean?
metamorphics and Lower Proterozoic? granite, <lnd occupies
about three-quarters of the Sheet area (Fig. 13). The
bedding of the quartzite, the cleavage of the schist, iilno
the foliation of the gneJ.ss and granite are steep to
vertical. and trend generally cast-west. Owing to lack of
continuity of outcrop, no major fOlds have been mapped
within the block.
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The Bin:indudu Basin forlns the wester:n par:t of the
ShC<'l area. The oldest (onaatlon deposited in the basin
here. the Munyl,l Sandstone. is stronqh Wlcol'l(ormable on the
Ar:unta Block and is overlain by the Hurraba Fo~tion and
Eric,}. Sandstone of the Rl::dc;:lirt PoW\d Group. These
(o"'-ltionll have been folded into a nlll!'.bec of antich::es and
synclines whose axes dip steeply and trend northeast to
cast. Klnor (olds were observed lIouthwest of the Munyu
Hills. Faults mapped and p08tulated in the Munyu Sandstone
trend rou9hly eastward.

Terrestrial Palaeozoic, Heliozoic, and Cainozoic
sediments overlie the main tectonic units. The Palaeozoic
Beds are folded on an east-trending axis at the ~cE:win

l!ills, and are displaced by faults in the north. Elsewhere,
the dIpS of Palaeozoic and younger rocks are very gentle,
and are probably depositional.

\<rI"hitworth {19701 divides the area into three
reqional gravity features (Fig. 14). The lar<Je ar:ea of
Archaean? metamorphic rocks corresponds to the Willowr:a
Regional Gravity Ridge. The southeast part of the area lies
in the Yuendumu Regional Gravity Low, and the northwest LS
part of the Pedestal Gr:avity LOw. whose position COincides
with a Palaeozoic Basin.

the core of an
is north-lrcndinq

Pound Group (orms
in the north, and

The RedclHf
ealt-trending syncline
syncline in the $Quth.

The oldest rocks in the area are the metanorphics
of the Arunta Block. These were or:iqinally sediments that
may have been deposited during the Archaean. After being
folded and regionally metamorphosed they were intruded by
granIte at the end of the Early Proter:ozoic.

Probably for most of the Carpentarian the area was
part of a landmass subject to erosion; certainly, any
sediment deposited during this period was erOded before the
deposition of the Munyu Sandstone, the Oldest unit of the
Birrindudu Basin. The Munyu Sandstone was succeeded by the
probable Adclaidean Redeliff Pound Group, and towards the
end of the Adelaidcan, perhaps during the Petenailnn Ranges
orogeny, the sedi~nts of the 8irrindudu Sasin were folded,
faulted, and uplifted, foCllling a landlllass Which h<llS
persisted throughout the Phanerozoic.
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Du~in9 the Palaeozoic, the terrestrial Lucas
Formation and Pedestal Beds were deposited In shallow
basl-ns. Local terrestrial sedir.aentation during the Mesozoic
is indicated by small patches of quartzose sandstone and
conglOlllE'ra te.

Information is lackinq on subsurface water as
there are no bores in the Sheet area. !lo_ver, judginq by
infonaation obt.alned from bores in The Granites Sheet area
to the north and the Mounl Theo Sh(!et area to the east,
waler of v<lr~able quality and quantity is probably present
at shallow depth beneath calcrete.
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ECONOH.lC POTENTIAL

Contlnued subaerial er'OSlon throughout the
has fOn>ed the present general pla.ln with

residu<ll hilLs. The lateritlc weathering
Tcrtiilry calcrete, dnd dune fieldS show that there
climatic changes durLng the C<linOZ01C.

Cainozoic
scattered
profiles,
have been

NO minerillization o( My kind is known in the
Sheet area, but very little prospecting has been done. The
~rchaean? rnetamorphics which arc the most likely host rocks
(or ~tals are poorly exposed, being generally capped by
laterite or concealed by sand; where they do crop out they
are deeply weathered. Access to the a~a and lrilvel with.ln
it are difficult owing to a lack of tracks and abundant sand
dunes. The area lies entirely within the Lake Mackay
Aboriginal Reserve.

There arc no watercourses in the area. Rainwater
may last a (cw days in the claypan and saltpan complexes
around Lak(! White in the northwest, and the northern tip of
Lake Mackay in the southwest. Other occurrences 06 surface
waler areo<l soak, Wickhdllls Well (Fig. 11, lat. 21 16'10·5,
long. 129 )6' lO·E) , and to a few small rock holes that arc
quite exposed and therefore probably short-lived.
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