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REGIONAL GEOLOGY OF THE SOUTHERN MARGIN, AMADEUS BASIN.
RAWLINSON RANGE TO MULGA PARK STATION.

SUMMARY.

The south-west margin of the Amadeus Basin lies
in the south-west corner of the Northern Territory and
continues westerly for at least 60 miles into Western
Australia.,

The oldest known rocks in the area, named the
Mount Harris Basalt and Bloods Range Beds, are a sequence
of Precambrian basic and acid volcanics with interbedded
sediments. These are overlain with regional unconformity
by 14,000 feet of Upper Proterozoic sediments - the Dean
Quartzite, Pinyinna Beds, Inindia Beds and Winnall Beds.

The Dean Quartzite is the basal unit of the
Amadeus Basin sediments along the southern margin of the
basin. It is correlated with the Heavitree Quartzite
which forms the basal unit of the Amadeus Basin sediments
along the northern margin of the basin. Both the Dean
Quartzite and the Heavitree Nuartzite are succeeded by a
sequence of carbonate sediments, shale and siltstone call-
ed the Pinyinna Beds in the southern margin of the basin
and the Bitter Springs Limestone along the northern margin,
and within the Amadeus Basin.

The Inindia Beds and ¥Winnall Beds are correlated
with the Areyonga Formation and Pertataka Formation of the
northern Amadeus Basin. An angular unconformity separates
them but this disappears to the north, The formations
comprise siltstone, sandstone and thin limestone and
dolomite.

A major orogeny late in the Upper Proterozoic
folded the Upper Proterozoic sediments adjacent to the
southern margin of the basin, and thus provided a source
for the Cambrian sediments within the basin. This orogeny
has been named the Petermann Ranges Folding. During the
Petermann Ranges Folding the Mount Herris Basalt, Bloods
Range Beds and Dean Quartzite beneath the Pinyinna Beds
were regionally folded into a recumbent fold which extends
at least 200 miles in an east-west direction, and is over-
turned for a distance of about 35 miles across the strike.
Granite, gneiss and schist were formed from the Bloods
Range Beds and Mount Harris Basalt during the regional
overturning, but the Dean Quartzite formed a metamorphic
barrier largely protecting itself and the Pinyinna Beds
from conversion to gneiss and granite. Radioactive age
determination on a specimen from one of thé largest granite
bodies has given an age of 600 million years.
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About 10,000 feet of sediment, the Inindia Beds
and Winnall Beds, were overlying the Pinyinna Beds during
this deformation. They were squeezc¢d northwards out of
the core of the recumbent fold and slid northwards on a
decollement surface in the Pinyinna Beds and Bitter Springs
Limestone. The tight and isoclinal folding of these for-
mations dies out to the north away from the orogenic area.

Formation of the regional recumbent fold raised
the southern margin of the Amadeus Basin above sea level,
probably as a mountain chain, end this elevated area was
rapidly eroded. Adjacent to the northern flank of the
fold, thick wedges of conglomerate and arkose were deposit-
ed unconformable upon the Upper Proterozoic sediments.
These sediments, the Mount Currie Conglomerate and Ayers
Rock arkose, are probably Lower Cambrian in age. Farther
north the Cleland Sandstone was deposited in a fluviatile
environment, marginal to the marine Cambrian facies of the
Amadeus Basin.

During a marine transgression, in the Ordovician,
a thin sequence of sandstone, limestone, siltstonz, shale
and conglomerate was deposited on the southern half of the
Bloods Range Sheet area and sandstone was deposited on the
north-east quadrant of the Petermann Ranges Sheet area.
These deposits are flat lying and demonstrate the lack of
tectonic activity since the Ordovician and probably since
the Petermann Ranges Folding.

Subsequent slow weathering has produced super=-
ficial deposits of Tertiary sandstone aond conglomerate and
Quaternary travertine, eveporites, elluvium and acolian
sand.
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INTRODUCTION

General

The southern margin of the Amndeus Basin was
mapped by the Bureau of Mineral Resources in the years
1960, 1962 and 1963. In 1960, Wells, Forman and Ranford
spent 6 weeks mapping the southern half of the Rawlinson,
Sheet area. From 12th July 1962 to 19th September, 1962,
Forman and Stewart mapped the southern half of the Bloods
Range Sheet area. In May to September, 1963, Forman and
Hancock remapped the south-cast corner of the Rawlinson
Sheet area, and mapped the north-east corner of Scott,
the Petermann Ranges Sheet area, except 5 one-mile sheets
in the south, and the Ayers Rock Sheet area, except 3 one-
mile sheets on the eastern side. Dr., W. Oldershew,
petrologist, joined this party for 2 weceks and collected
granite samples for age determination. During 1963 Vells,
Steﬁart and Skwarko mapped outcrops of granite and gneiss
on the southern part of the Kulgera and Finke 1:250,000
Sheet areas but the results of their investigation are
not included in this report.

Location and Access _
Fig. 1 shows the position of the area covered in
this report and access to it. The areca is accessible by

graded roads from the main Alice Springs-Adelaide road to
Ayers Rock and Giles. Access to Giles is also possible
from the west by a graded road from Carnegie Station.
The track shown westerly from Ayers Rock to Giles is an un-
graded vehicle track unsuited to two wheel drive vehicles.

Bloods Range ond Petermann Ranges Sheet areas
and part of the Ayers Rock Sheet aren lie within a North-
ern Territory nboriginal reserve and permission to enter
must be obtained from the Welfare Branch of the Northern
Territory Administration. The Rawlinson and Scott Sheet
areas lie within a Western Australian aboriginal reserve
and permission to enter is required from the Western Aust-
rolian Department of Native Welfare. The road to Giles
passes through o South Australian aboriginal reserve and
permission to enter must be obtained from the Department
of fboriginal Affairs of South Australia.

Giles Meteorological Station is operated by the
Bureau of Mcteorology but administered and maintained by
the Weaopons Research Establishment. Permission to visit
Giles is required from the Controller Weapons Research
Establishment, and is conditional on the applicants having
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conformed with the medical and character requirements for
permission to enter the Western Ausstralian and South
Australian native reserves.

Climate

Fig. 2 shows the mean maximum and mean minimum
temperatures and average monthly rainfall for Giles for
the period 1957-1963 inclusive. During a fortnight in
May-June 1963 there was a rainfall of about 3 inches mak-
ing cross country travel almost impossible for several days
after the rain.

Development

The arec is undeveloped except at Giles, Living-
stone Pass, Ayers Rock, Curtin Springs Station and Store
and Mulga Park Station.

Good water has been obtained from o few bores
south of the Pass of Abencerroges near Giles Weather Stat-
ion. Good water was obtained from several bores in the
Livingstone Pass area in 1963. These bores were sunk by
the Water Resources Board of the Northern Territory
Administration on behalf of the Welfare Branch with a view
to establishing a native settlement in the area. At the
same time in 1963 the Animal Industries Branch of the
Northern Territory Administration reported on the grazing
prospects of the Petermann Ranges area for the Welfare
Branch,

Ayers Rock is well established as a tourist
resort with two good wnter bores and tourist accormmodation
provided by three companies. A Ranger is permanently em-
ployed at the "Rock". Good graded roads provide access to
and around Mount Olga for tourists,

Ayers Rock is connccted to Curtin Springs Stat-
ion by a first class graded rond. The Station mainteains
a general store and petrol station for the public and pro-
vides morning aend afternoon teuas. Curtin Springs Station
is connected to Mulga Park station by a graded road and
this area in the south-east corner of the Ayers Rock Sheet
area has been developed for grozing.

Other places of interest south of the area are the
abandonned nickel prospecting camps: Blackstone camp and
Wingellina camp in Yestern Australia and iMount Davies carmp
in South Australia. The South Australian Department of
Aboriginal Affairs maintains a Native Mission at Musgrave
Park in the liusgrave Ranges on the road between Mulga Park
and Giles.
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Within o native reserve no watering places
whether sheds, tonks, catchments, bores or wells may be
established without the permission of the Aborigines Pro-
tection Bonird and only then in such positions as are a-
greed by thie board. No aboriginal watering places,
whether rock holes or soaks, may be used, except in cases
of dire necessity.

Survey Me’thod

Mapping was carried out by threc, four ond five
day Landrover traverses from base camps at Giles and the
Robert Range in 1960, at the Hull River in 1962 and at
Giles Creek, Chirnside Creck and Felthom Hill in 1963.
Two one-day helicopter traverses were made from Giles in
1962, seven from Mount Olgn and five from Chirnside Creek
in 1963.

The geology was plotted on nerial photographs
ot a scale of agpproximately 1:46,500 in the Northern
Territory part of the arcea, and 1:36,500 in the Western
ﬂustri?&ghpﬁgt %ﬂ% then Zqﬁnsferred to tre&gparenﬁ con-
trolle i Aaj photo-scale. The-mvsa&chwere reduced
photographically to a scale of 1:250,000 and the final
map was drafted at this scale.

PREVIOUS INVESTIGATIONS

The south-west nargin of the Amadeus Basin was
first explored by Giles in 1872-1874 =nd 1876 (Giles,1889).
The first scientific investigations in the area were made
by the Central Australisn Exploring Expedition in 1889
(Tietkéns,l followed by the Torn Scientific Expedition
in 1896 (Tate and Watt,1896). In 1901 two So>uth Australian
Governnent prospecting expeditions investignted the Mus-
grave, iMonn and Rawlinson Ranges (Wells,1904) and o further
expedition investigated the Musgrave, Mann and Tomkinson
Ranges in 1903 (Wells and George,1904). H, Basedow led o
prospecting and genlogical expedition to the area in 1903
and recorded geological observations in the Musgrave Ranges,
Mount Olga, Mount Comner, and Ayers Rock (Basedow,1905).
In 1905 F.R., George led a South Australian Government prog-
pecting expedition to the Petermann Ranges and Bloods
Range, and produced a geological sketch map but found no
mineralisation apart from a trace of gold in a floater of
quartz at Foster Cliff (George,1907). During 1926, Basedow
and Mackay examined the geology of the Bloods Range and
Petermann Ranges and produced a geological report on the
latter, (Basedow,1929). This was followed by Hackay's
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aerial -survey of the Petermann Renges in 1930 (Mackay,1934).

In the 1930's Lasseter's report of a rich gold |
reef in the area gave rise to nany cxpeditions to find the
reef which is now considered to be non existent. In 1935
the Border Gold Reef Expedition traversed along the Olia
Chain and the Petermann Ranges into Western Australia in
search of the reef. H.,A, Ellis was attached as geologist
to a further search in 1936 (El1lis,1937). Paith in the
possible existence of Lasseter's Reef was still strong e-
nough in certain quarters for a further expedition to be
financed in 1951. G.F. Joklik of the Bureau of lMineral
Resources accompanied this expedition and recorded his
geological observations (Joklik,1952). Frome-Broken Hill
Co. Pty. Ltd. carried out an extensive survey in the arean
in 1958 (Gillespie,19592).

During October 1960 the Bureau of Mineral
Resources flew an aeromagnetic traverse from Alice Springs
to Giles (Goodeve,1961) and in 1962 a helicopter
grovity party covered the southern margin of the Amndeus
Basin as part of a larger reconnanissance gravity survey
(Lonsdale and Flavelle,1963).

The geological mapping of the southern margin
of the Amadeus Basin has been undertaken by the Bureau of
Mineral Resources in the following stages. Rawlinson and
Macdonald Sheet areas in 1960 (Wells, Forman and Ranford,
1961); Bloods Range Sheet area in 1962 (Forman,l1963),
the Petermann Ranges Sheet area apart from the southern
margin, the Ayers Rock Sheet area gpart from the north-
east portion and parts of the Rawlinson and Scott Sheet
areas by the authors in 1963. The north-east portion of
the Ayers Rock Sheet aren and the Kulgera Sheet area were
napped in 1963 (Wells, Stewart nnd Skwarko,1964).

PHY 510 GRAPHY
Fig. 3 illustrates the main physiographic divis-
ions adjacent to the southern margin of the Amndeus Basin,
The divisions are: |

A, High Mountain Ranges and Hills: ¥
The high mountain ranges anad hills are up t>
3,500 feet above sea level and 1,500 feet above the
surrounding plain. They form an outstanding feature ex-
tending in an easterly direction from the Rawlinson Range
and Schwerin Mural Crescent in Western Australia to the
Peternmann Ranges and Olia Chain in the Northern Territory,
a distance of over 200 miles. A second chain of mountain
ranges and hills occurs farther north and extends from the
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Robert Range ond Walter Janes Ranges, in Western Australia
to Bloods Range, Pinyinna Range, Y¥cNichol Range, Kulopurina
Hills, Wailorra Hills and Kulipurrs Hills in the Northern
Territory. These ranges and hills are composed mainly of
the tough Dean Quartzite. The ranges are elongate, rugged
and generally have steep scarp slopes anl moderate dip
slopes. A deeply inecised drainnge cuts the ranges and at
the base of nost of the ranges there are alluvial fans

and plains which support nmulgn scrub.

The ranges are cut by the Giles, Rebecca, Chirn-
side, Shaw, Irving and Armstrong Creeks and the Docker and
Hull Rivers, all of which drain northerly towards Lakes
Hopkins, Neale and Amadeus.

Three remarkable inselbergs, Ayers Rock, Mount
0lga and liount Connor form prominent features to the
north of the ranges on the Ayers Rock Sheet aren., 4ill
three rise to over 1,000 feet above the surrounding plain.
They are described in detail by 0llier and Tuddenhan (1961).

B, Low Ranges and Hills with scne Intervening Duncs.

Low ranges and hills with intervening dunes and
alluvial plains cover large portions of the aren on the
flanks of the Petermann Renges and 0lia Chain and north -
of the Robert Range. The ranges and hills stand fron 80
to 300 feet above the plain and conmonly have sn incised
drainage pattern.

C. Sand Plain with scone Dunes.

Sand plain with widely spaced sand dunes and a
few low outerops occurs north and south of the high
nountain ranges and hills,., Spinifex, desert oaks and
light scrub grow on the plain where the sand is of acolian
origin, and mulga grows on the alluvium,

D. Sand Dune Country.

The sand dune country is characterized by close-
ly spaced longitudinal dunes which are branching and
generally trend easterly, and areas containing an interlock-
ing network of dunes. The dunes are of uncomsolidated sand
fixed by spinnifex. They are up to forty feet high.

E. Salt Lake Country.

Most of the salt lakes occur in a west-north-
west trending belt north of the ranges and include Lake®
Anadeus, Neale and Hopkins., The salt lakes have islands
and fringes of sand and travertine. They lie about 1,500
feet above sea level.




TABLE 1.

AGE UNIT MAP LITHOLOGY CORRELATE REMARKS
' SYMBOL , WITH —
Quaternary Qs Sand .
Qa Alluvium.
Q1 Travertine,
Tertiary Tc Conglomerate,
T Sandstone.

Ordovician 0 Sandstone, drlomite, limestone, Larapinta Group Shallow marine outliers
siltstone, shale and con- from the Amadeus Basin.
glomerate Unconfeormably overlie gneisa

[ &0 I
g -
Q - Cambrian  iyers Rock - Arkose, siltstone. Pertaoorrta Pormation, The arkose and conzlomerate
Q ! erkose. Sir Frederick Conglom- were deposited as thick
= Mount Currie Pzc Conglomerate, sandstone. erate, Ellis Sandstone, wedges in front of the reg-
é Conglomerate Haurice Formation. icnal recumbent fold., They
Dolerite - a Dolerite contain fragmen¥s I doler-
ANGULAE UNGCONFORMTI®TY ite.
, Winnall Beds PuW iltstone,sandstone, pebbly Pertatataka Formation, Mev be 8000 Where tre twn
: gondstone., Carnegie Formation. feet thick. units could
"Upper TTNCONFORMITY : ' not he diffexr-—-
‘ Inindia Beds Pun Siltstone, sandstone, chert, Areyonga Formation, May be 2000 entitew vhey
chert breccia, dolonite. Boord Pormation and feet thick.,  have been
basal Carnegie Format- maprped oS uu-
ion. differe..sietel
Proter- Upper Proterc-
, 0201 zoic.
Pu.
Pinyinna Pui Crystalline dclomite, limestone, Bitter Springs Lime- May be 2000 feet thick. Tue
Beds siltstone, slate, phyllite, stone unit has been plastic dur.ng
lineated and schistose carbounate. deformation and probab.y cone
tains evaporites. Invruuced
by dolerite.
Tean Pud Quartzite, sandstone, pebbly Heavitree Quartzite 3900 feet measured in tue
Quartzite quartzite and sandstone, con- Robert Range but thickrzss
glomerate, greywacke, silty probably averages one ‘o dywe
sandstone, sericitic quartzite, thousand feet. 1t has
; sericite—-quartz schist. gradational contazts witn
granite and gneiss and is in-
= truded by grarite.
o REGIONAL UNCONFORMITY WITH BLOODS RANGE BEDS AND MOUNT HARRIS BASALT '
: Unnamed Peg Granite, gneiss, schist, amphi- Age determination work un a
o granite bolite, quartz-epidote rock, speciren of the Prtitoyu
d quartzite, poerphyroblastic Granite Complex has glven wan
e : FEEERY - b
' schist. ' age ¢f 600 millioa yeers.
A Pottoyu e o Granite, gneiss, schist, amphi- Hence granite probably form-
= Granite bolite, quartz-epidote rock ed during folding of Vimnnall
Complox aund gquartzite, Beds. Gradational into N1li~
< Gneliss.
© Olia Cneiss »n Gnelss, migmatite, porphyro- Gneiss probably formed .rom
B blastic schist, amphibolite, older rocks during the reg-
= slate, chert, quartzite, ional folding. Is gredat-
i sericite-quartz schist, zranite. ional into porphyroblastic
¥ schist, Blocods Range Reds
and Dean Quartzite.
"Porphyro- o.ches Porphyroblastic schist,amphiboliteBloods Range Beds and The porphyrovblastic schist is
: blastic schist, duartz-epidote rock, possibly part of Mount gradational into Bloods
: Sehlst" biotite-quartz schist, quartzite, Harris Basalt. Renge Beds, Olia Gneirs a1l
i porphyroblastic gneiss, gneiss. granite and is intrudecd bv
Undiff- gran ite
gren .
erenti- - —
ated Porphyry" oD Porphyry Igneous sediments within tlre

.o TEEE Bloods Range Beds and wount

: Harris Basalt.

; Bloods Range 1p6b Sandstone and quartzite, Dixon Range Beds of the Gradational into porphyro-

! Beds sericite-feldspar-quartz Rawlinson Sheet area blastic schist and gneiss.

! schist, quartz-sericite

: schist, sericite-qguartz
scinist, slate, acid and basic
volcanics.

liount Harris pgh Amygdaloidal basalt, green Basalt beneath Mount Degree of metamorphism is

Basalt

schist, possible tuff and Teisler on ilount
agglomerate, quartzite, Rernnie Sheet area.
rorphyry, quartz-epidote

rock gquartz-zmphibolite,

conglomerate.

variable, Gradational contact
with granite.

o rocks in the area have been definitely identified as older than ¥he Lount Harris Basalt,
but parts of the 0lia Cneiss, perticularly on the northern front of the slusgrave Rang2s may
have formed from older sediments, gneiss or granite.
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STRATIGRAPHY

General

This report is concerned mainly with those rocks
which lie south of the main body of sediment in the
Aimadeus Basin., The sediments within the Amadeus Basin are
defined from the northern morgin of the basin where the
Upper Proterozoic Heavitree Quartzite and younger format-
icns rest unconformubly on the eroded surface of the jArunta
Complex gneiss, gronite and schist. The southern margin
of the Amodeus Basin is not marked by this abrupt unconform-
'ity between nn igneous ond metamorphic basement and a
basal quartzite. At the southern nargin the Dean Quart-
zite which is believed t2 be equivalent to the Heavitree
Quartzite lies with regional unconformity on o sequence
of Precambrian volcanic ond sedimentary rock named the
Blonds Range Beds and the Mount Harris Basalt. During
regional folding the Bloonds Range Beds and Hount Harris
Basalt were netamorphosed to schist, anphibolite, gneiss
and granite and the Dean Quartzite and overlying Pinyinna
Beds were recumbently infolded. Hence the gneiss, granite,
schist and amphibolite, beneath the Dean Quartzite was
formed after the Dean Quartzite and a considerable thick-
ness of Upper Protervzoic sediments had been deposited
along the southern morgin of the Amadeus Basin. The pro-
bability of older sediment, gneiss ~nd granite occurring
beneath the Mount Harris Basalt is admitted but these
rocks, if they occur in the aresa, could not be separated.
Overlying the Pinyinna Beds, Dean Quartzite, Bléods Range
Beds and Mount Harris Basolt during the regional recumbent.
f>lding were Upper Proterozoic sedinents, Inindia Beds
and Winnnall Beds, of the /Amadeus Basin possiblﬁ totealling
10,000 feet in thickness. These relatively competent
sedinents do not appear to be infolded with the underlying
less conpetent strata and their tectonic style of defor-
nation suggests Jura-type folding with a decollement in
the Pinyinna Beds and equivalent Bitter Springs Limestone.
The probable relationship of these sediments to the Mount
Harris Basalt, Bloods Range Beds, Dean Quartzite, Pinyinna
Beds, schist, gneiss, granite and porphyry is shown in
FPigure 21, The Mount Currie Conglonerate and the arkose
at Ayers Rock are thought to be wedge-like bodies of sedi-
ment deposited in front of a mountain chain produced by
recumbent folding.

The stratigraphy of the southern margin is
summarized in Table 1.
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Figure 5:

Oscillation ripple marks in the basal quartzitc of
liount Harris Basalt. Ti

he gquartzite in the photo is
overturned. Massive granite overlies the {

tho right of *ho photo and the Mount Harris Basalt
undorlios the quartzite to the left of the photo.
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UNDIFFERENTIATED PRECAMBRIAN
Mount Harris Basalt

The nane Mount Harris Bosalt was first proposed
by Forman (1963) for the thick sequence of amygdaloidal
basalt, green schist, and possible tuff and agglomerate
with ninor quartzite which has a gradational contact with
grenite and is overlain by the Bloods Range Beds. The
basalt is intruded by graonite and porphyry and is asscciat-
ed with brown, feldspor porphyry which may be intrusive or
extrusive.

The type crea for the sequence is near Mount
Harris in Bloods Range. The unit crops out between Bloods
Range and Ilyaralona Range on the Blsods Range Sheet, the
north-east corner of the Scott Sheet area (Fig. 4), and
the south-ecast corner of the Rawlinson Sheet area.
Metamorphosed remnants of the Mount Harris Basalt within
oreas of granite and gneiss are believed to be represented
by lenses of quartz-epidote rock, quartz-amphibolite and
thin quartzite.

The base of the formation crops out in many
places as a low quartzite ridge with abundant cross-bedding.
Oscillation ripple marks were sec¢n in the Scott Shéet areaq
(Fig. 5). The cross beds are well enough preserved to
give reliable facings and these invarisbly show that the
basalt succession is stratigraphically upwards from the
quartzite and that the granite is occupying a positiosn
stratigraphically below the quartzite.

The nature of the contact between the Mount
Harris Basalt and the granite suggests two possibilities.
(1) That the granite was emplaced metasomatically beneath
the Mount Harris Basalt. (2) That the Mount Harris Basalt
was deposited over the granite and later deformed with it.

The gradational contact between quartzite and
granite is similar on both the Scott Sheet area and the
Bloods Range Sheet area. The schistose, coarse-grained,
gritty, cross-bedded sandstone is underlain by o pale green-
grey, coarse, quartz-sericite schist with veinlets and
irregulor patches containing quartz-feldspar pegmatite.
Rare feldspars up to 2 inches appear to have grown in the
schist ofter the schistosity developed. Sericite-feldspar-
quartz schist occurs beneoth the sericite-quartz schist
and this appears to grade downwards into very coarsely
porphyritic, rapakivi granite with a fine to medium-grained
metrix. The feldspars in the pgranite have a rough orientat-
iosn but the granite has been subjected to only minor post
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crystallization stress, The sericite-feldspar-quartz
schist may be interpreted as a metamorphosed arkose over-
lying the granite, as a feldspathized zone of schists,
narginal tu a metasonatically emplaced granite, o2r as a
zone of sheared gronite, If the sericite-feldspar-quartz
schist was a nmetamorphosed arkose, some granite borulders
could be expected neor its contact with the gronite. No
granite boulders have been found in the schist. Some of
the schist may be sheared granite but it is clear fron the
gradation between metasediment and schist that in nmony
places the schist has resulted from alteration of an
orizinal sediment. In the Kathleen Range - Dean Range
area, the contact between granite and Mount Harris Basalt
is not marked by quartzite at every locality but instead
the granite is in contact with schist or basalt strati-
graphically higher than the quartzite. At two localities
west of the Dean Range, quartzite occcurs within the granite.
Probobly the strongest evidence for the late
emplacenent of the granite lies in the fact that the
gronite is unshearsd within ten or twenty feet of the
isoclinally folded quartzite at the base of the Mount
Harris Basalt and that nt one locelity, where the quartzite
is overturned in o downward feocing anticline and syncline,
the overlying granite is massive. The abundance of quartz
and pegnatite veins in the Mount Harris Basalt and Bloods
Range Beds supports the hypothesis for a late origin of the
granite. In the type area between the Ilyaralona Range
and Bloods Range the basal quartzite is overlain by a
sequence 0f green and green-grey, amygdaloidal, epidotized
basalt with lesser amounts of green chlorite schist and
prssible metamorphosed tuff, tuffacesus sandstone and sand-
stone. At many localities the basalt is brecciated. The
brecciation may be secondary but could be primary as in an
agglomerate, There is a considerable area of p2or outecroHp
in which fragments of green, epidotized, amygdaloidal basalt
occur as scree amongst fragments of green, chlorite schist.,
Pive miles south-west of Mount Harris the beosolt
is intruded by a boss of coarse, even-grained, biotite gren-
ite and dykes of pink, aplitic granite, porphyritic aplite
and rhyolite porphyry. On the northern mergin of this in-
trusion the basalt appears to be 1ittle-a1tered although
thin section examination shows that the basalt has been ex-
tensively sericitized. South of the intrusion the basalt
has been locally altered to medium and coarse-grained, green-
grey, amphibolite and chlorite schist. A quartz vein in-
truding this rock contains secondary lead and copper
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ninerals, gnlena and o trace of silver =mnd guld (specimen
No. BR 99).

Between the Dean Range and the Kathleen Range
there is a thick sequence of alternating green epidotized,
anygzdaloidal basalt, brecciated, green, epidotized
anygdaloidal basalt, quartz-epidote rock with amygdaloidal
texture and green schist (chlorite-actinolite-quartz-
sericite-epidote~schist). These green rocks ar: inter-
bedded with white, lineated quartzite, lineated quartz-
sericite schist and quertz-sericite schist with lineated
porphyroblastic or blastoporphyritic quartz and feldsper.
The sequence is intruded by quartz veins, feldspar-quartz
veins and iron ore-feldspar-quartz veins. A boulder bed
approximately fifteen feet thick within the sequence con-
tains stretched boulders of sericitic quartzite and granite
grciss in a matrix of sericite schist. IMalachite occurs
in grey schist zbout 25 yards north of the boulder bed.

A grab sample of the best luoking rock assayed 2% copper.
Traces of copper occur at other localities, within the
Mount Harris Basalt, but none nre considered to be
econosnically important.

South of the Kathleen Range (Fi:z. 4) the green
schists and epidotized amygdaloidal basalt with interbedd-
ed porphyroblastic or blastopurphyritic schist pass up-
wards into the Bloods Range Beds with an increase in the
proportion of porphyrcblastic or blastuporphyritic schist
and quartzite, quartz-sericite schist and sericite-quartz
schist. The contact appears gradational and there is no
evidence for an unconformity.

North of the Ilyaralona Range the Bloods Range
Beds overlie the Mount Harris Basalt at one locality and
one nile farther along strike they overlie granite. This
relatinnahip nay be explained if an unconforiiity is assun-
ed at the base of the Bloods Rauge Beds »r alternatively if
the grenite is younger than the HMount Harris Basalt and
Bloods Ronge Beds. This second alternative is preferred
because of the conformable relationship in the Kathleen
Range area and becnuse the granite is known to be younger
in other areas.

The sequence beneath the Mount Harris Basalt is
probebly replaced by gronite. The existence of older
rocks is proved by the granite gneiss boulders within the
Mount Harris Basalt sequence.

The aze of the Mount Horris Basalt is unknown ex-
cept that it is older than the Dean Quartzite of Upper
Proterozoic age and the Bloods Range Beds. The near
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confornity of the Dean Quarizite, Bloods Ronge Beds
and Mount Harris Bas:lt suggests that the age may
be Lower Proterozoic.

Bloods Range Beds

The name Bloods Range Beds was proposed by
Formen (1963) for a sequence of sandstore and quartzite,
sericite-feldspar-quartg schist, quartsz-sericite schist,
sericite-quartz =chist, porphyry and slate with interbedd-
ed schistose basic extrusive rocks. Some schists with a
relict fragmental texture and abundant lithic fraogments
may have been derived from tuff and agglomerate, and sone
schists containing sand-sized grains of quartz may have
been cderived fronm tuffaceous sandstone.

The sequence overlies the Mount Harris Basalt
and is overlain apparently conformably and unconformably
by the Dean Quartzite.

The type area for the Bloods Range Beds is south
of Bluyods Range. The Beds aolso crop out between the
Schwerin Mural Crescent ond the Dean Range. In addition
the porphyroblastic schists south of the Dean anAd
Mannanana Ranges are helieved to be derived in part from
the Bloods Range 3eds, The Beds have been altered along
strike to gneiss, granite, amphibolite ond porphyroblastie
schist.

Isoclinal folding and metamorphism maoke thickness
estimations unreliable but the formation is probably at
least severcl thousands of feet thick.

The Bloods Range Beds are correlated with the
Dixon Range Beds (Wells, Forman and Ranford, 1961) of the
Rawlinson Sheet area. The Dixon Range Beds are a sequence
of sandstone, siltstone, shale, arkose and fine conglomerate
which erops out apparently conformable beneath the Dean
Quartzite in the Dixon Range, Walter Jemes Range and Robert
Range area. About 4,500 feet of this sediment crops out in
a west plunging syncline in the Dixon Range. The dominant
lithology is sandstone with interbedded micaceosus siltstone
ond shale, arknse, arkosic grit, pebble conglomerate and
probable greywacke. Cross-stratification and boath current
and wave ripple markings are common. Farther to the east,
in the area south »f the Walter James Range, the Dixon
Range Beds are better surted and finer-grained.

The Bloods Range Beds crop out extensively in
the area between the Schwerin Mural Crescent on the Rowlin-
son Sheet area and the Dean Range on the Scott Sheet arca.
The Beds appear to be conformable on the lount Harris Basalt
and to be overlain conformably by the Dean Quartzite.
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Petween the conta bt with the lount Harris Basalt
and the Kathleen Raxn s on tue Scott Shest area, (Fig. 4),
the Bloods Range Beds consist »>f a vorth dipping succession
of schistose and lineated, brown, quartz-feldlspar porphyry
in layers up to 50 feet thick interbedded with greenish-
pink iron oxide - chlorite - feldspar - sericite - guartz
schist which may he a sheared tuff, a porphyroblastic
schist or a more highly sheared porphyry. VWithin this
succession are at least two bheds both containing green,
epidotized, amygdaloidal basalt, brecciated, green,
epidotized, amygaloidal basalt and green schist, These
basal beds are overlain by a considerable thickness of
lineated schists which nay originally have been sgcid
porphyry, tuff, tuffaceous sandstone and sandstone but are
now represented by schistose brown and grey, quartz-
feldspar porphyry, feldspar-sericite-quartz schist, quartz-
sericite schist, sericite-quartz schist and quartzite.
Original layering in these rocks is isoclinally folded
wherever visible and the schistosity is parallel to the
axial planes of these folds and in most places to the hHedd-
ing., Micaceous malachite occurs as thin laminae in some
of the schistose quartzite.

[}

? One of the major problems in this area is to

* determine whether the sbundant greenish-pink or silvery-
grey, fine to medium-grained, feldspar-sericite-quartz
schist is schistose acid porphyry, schistose tuff or
porphyroblastic schist.

The remainder of the Bloods Range Beds succession
is exposed in a broad synclinal structure between the
Kathleen Range and the Schwerin Mural Crescent (Rawlinson
and Scott Sheet areas). '

In this aren at least two, thick quartz -~ feldspar
porphyries are interbedded with green, quartz-epidote rock,
a dark grey brecciated rock with epidote cement, amphih-~
olite, green schists, sericite-quartz schist, quartz
sericite schist, grey slate, phyllite and minor epidotized
anygdaloidal basalt. On the southern slopes of the Schwerin
Mural Crescent the contact between the Bloods Range Beds
and the Dean Quartzite is poorly exposed. Beneath the con-
tact the Blnods Range Beds are nade up of silvery-grey,
sericite - quartz schist, feldspar-sericite-quartz schist,
grey, brown ant black slate and minor foliated quartz-
feldspar porphyry. Traces of malachite occur in the slate
beneath the Dean Quartzite. Near the south-east corner »f
the Rawlinson Sheet aren, near the top of the section, the
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Blounds Range Beds consist of dark greenish-giey slate ond
pebbly and bouldery, quartz-sericite scaist and sericite
schist. The Dean Quurtzite contairs some pebbles near its
hase.

The sequence is intrucded by nunmerous calcite
veins, caleite-chlorite - quartz veins, feldspar-quariz
veins and iron oxide - feldspar-quartz veins. In plnces
augzen-like clots »f quartz and feldspar sccur within the
schist.

West »f the Dean Range on the Scott Sheet areon
the Bloods Range Beds are associated with porphyrsblastic
schist, pegmatite, granite and porphyroblastic gneiss.

The granite is of two types: One countains sbundant, large
ovoid feldspar crystals in a fine to mediun-groined motrix
of quartz, feldspar and bintite; the other is a pink,
leucseratic, fine to medium-grained pranite. The gronite
with large ovoid feldspor is gradational into schist with
large ovoid feldspars, black and dark grey, fine to medium-
grained mica schist snd quurtz-epidote rock. The pink
leucocratic fine to mediun-grained granite occurs as
relatively thin dyke or sill-like bodies within the ovoid
feldspar granite., The pegmatites are coarse-:rained »nd
eoyntain pink feldspar up to sne foot in size. A core of
quartz and hematite is common, The zones of granite and
porphyroblastie schist are obsut one hundred feet wide and
aceur parailel to the schistosity and ot a slight angle to
the regional strike of the bedding. The granite and schists
nay be traced up to the base of the Dean Quartzite in the
ridze 4 miles west of the Dean Range on the Scott Sheet
area. The gronite ond schist with ovoid feldspar is clear-
ly of metasomatic origin but the pink, fine t¢ nediun-grain-
ed, granite may be intrusive.

West and north-west of llount Deering in the Dean
Ronge (FPig. 4) the schist and porphyroblastic schist grade
into the greanite which crops out at the base of the HMount
Harris Basalt. In this area it was not possible t: distin-
guish schist derived from the Bloods Range Beds from schist
derived fron the M.,unt Harris Basalt.

A gredation from schist t0 gneiss is visible in
the Bloods Konge Bels beneath the lowermost ridges of Dean
Quartzite in the antielinnl sectinn of the Dern Range.

Pale grey, fine ts medium-grained, biotite-quartz-feldspar,
porphyrublastic augen-gneiss croups out beneath the Denn
Quartzite. The gneiss passes down into grey, fine to mediun-
grained bintite-quartz-feldsper gneiss, sericite-quortz
schist anéd epidote-quortz-sericite schist. These rocks are
intruded by discordent iron-oxide - quartz - feldsper
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pegnatite. Proceeding farther down the section the grad-
ation from schist to gneiss by proaressive feldspathization
is visible., The transition is fronm sericite-quortz schist
ts fine to medium-grained sericite-quartz-feldspar schistose
¢gneiss with rare large porphyroblasts of feldspar. is
feldspathization increcases in density the rock becones a
porphyroblastic, bistite-sericite-quartz-feldspar schistose
gneiss and as schistusity gives way tu gneissosity the

final product is a sericite-bivtite-quartz feldspar
porphyroblastic augen gneiss.

The Bloods Range Beds are believed to sccur be-
nenth the Dean Quartzite in the Dean, Mannanana and Curdie
Ranges but are now extensively altered t. schist,
anphibolite, porphyroblastic schist, gneiss and granite.

Remnants of schist, amphibolite, slate and
quartzite are coumon within the granite and gneiss of the
area. These metamorphic rocks were probably derived fron
the Bloonds Range Beds the Liount Harris Basalt or an older
sequence of sediments.

The description of the porphyroblastic schist
which crops out s»>uth of the Dean, Mannonana and Curdie
Ranges is lergely o description of the metamorphic pro-
ducts of the Bloods Range Beds in this area.

The Bl>ods Range Beds niay be uf Lower or Upper
Proterozoic agze as they are overlain with regiosnal un-
conformity by the Desn Quartzite of Upper Proterszoic age.

Porphyry
Porphyry occurs within the Bloods Range Beds

and the Mount Harris Basalt and outecrops south -of the
Kathleen Range, hetween the Kathleen Range and the
Schwerin Mural Crescent, south of Blouds Range, and within
the porphyroblastic schist to the south of the Mannanana
Range. HNorth of the Kathleen Range the porphyries were
napped and described in 1960 (Wells, Forman and Ranford,
1961). For the purpose of descriptivn'the porphyries are
divided into three groups: those to the north and south of
the Kathleen Range, that is the pourphyries . .west of the
Dean Range and those south of Blo>ds Range on either side
of the Hull River. The porphyry south of the Mannanana
Range end east of the Dean Range is described within the
porphyroblastic schist.

Porphyry west of the Dean Range

The porphyry occurs in bands from a few feet to
several hundred feet thick, and is schistose and interbedd-
ed with schistose tuff, green schist, amygdaloidal epidotiew.-
ed basalt, sericite-schist, sericite-quartz schist, quartz-
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sericite schist, slate and occasiznal quartzite towards
the top of the Bl:ods Range Beds. The porphyries are

grey or brown ard contain phenocrysts and possibly
porphyroblasts in a fine-grained matrix. The phenocrysts
are of quartz ard felSper. Veins of quartz and pegmatite
cut the porphyries. The porphyry sceurs confuormebly in
the sediments or bosalts suggesting that these are ex-
trusive porpliyries, They probably form part of a suite of
volcanic rac«s which range with time from basic to acidic.
The suite c:.rmenced with flows »f vesicular hasalt, and
acicd porphyry and tuff depssits, then as depositiin cun-
tinued the acid voylcanics became more sbundant and the
basalt flows less abundant, Towards the top of the Bloods
Range Bed:; porphyries and tuffs are the main volcanic
rocks.

In thin section the phenocrysts are of subhedra
quartz 1.p to 4 nm diameter, and subhedral to euhedral
albite-oligoclase febgpar up to 6 mm in length. The
groundilass is a fine-grained, schistose aggregate of
quartz, biotite, sericite, iron oxide, and epidote in
varianle percentages. The quartz phenoerysts have
irre.rular margins where groundmass minerals have grown into
then and the gquartz shows undulose extinction under crossed
nicrlg  due to post crystallization strain, The feldspar
phenocrysts are broken, extensively altered and rolled.
Th: texture of the rock is blastoporphyritic.

B. Porphyry south >f Bloods Range

The porphyry ocutcrops south of Bloods Range are
up to six miles long and two nmiles wide, They have been
described in Forman (1963). The porphyries are associated
with the Bloods Range Beds and Mount Harris Basalt. In
some places the porphyries have a schistosity which
parallels their margins ond¢ the schistosity of the associat-
ed beds. The porphyry contains phenocrysts of pink sub-
hedral to euhedral albite-oligoclase feldspar up to 6 mm
long and subhedral to euhedral quartz up to 3 mm long set
in a_ fine-grained, decussate, brown, matrix of quartz and
fekg%ar with minor iron ore and chlorite.

Porphyroblastic Schist

The porphyroblastic schist occurs on the Bloods
Range and Petermann Ranges gheet areas as an arcuate out-
crop between the Pottoyu Granite Complex and the Dean
Quartzite in the Dean and Monnanona Ronges., A small area
of porphyroblastic schist occurs west of the Dean Range and
there is a moderate percentage of porphyroblastic schist
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within most of the area mapped as Olia Gneiss. The
porphyroblastic schist is associcted with amphibolite schist,
quartz-epidote rock, bhiotite-quartz schist, quartzite,
porphyroblastic gneiss, gneiss and granite., The schists

are gradational with gneiss and granite and are eolso in-
truded by granite. |

Typically the porphyroblastic schist is compris-
ed of large microcline nicroperthite, albite crystals and
quartz crystals set in a fine-grained matrix containing
variable amounts of quartz, feldspar, sericite, epidote,
biotite and iron ore. ‘

The large feldspar crystals occur in two sizes.
The large size is 2void in shape and is up to two inchéS-
in length. These are the true porphyroblasts in the
porphyroblastic schist, The snialler size is up to half
an inch long and probably formed part of the original
porphyry or tuff from which the schist developed. The
large feldspar crystals are of microcline miceroperthite
and alhite and all gradations from microcline microperthite
to albite are visible in thin section. In the majority of
crystals it is not clear whether the soda feldspar has
replaced the potash feldspar .r vice versa. In a few
crystals the potash-soda feldspar appears to have been
replaced by a soda feldspar with a "chesshoard" twinning
pattern; the centre of some sodic plagioclase crystals is
occupied by microcline nicroperthite; in sone of the
crystals a core of microperthite is mantled by a zone »f
interlocking plagioclasce crystals; the large crystals
appears as interlocking aggrepgates of plagioclase crystals
or as aggregates of plaginclase and microcline microPertﬁite.

It appears that the large quartz and feldspar .
crystals in the schist were present before erystallization
nf the fine-grained groundmass and the development of the
schistosity for the frllowing reasons:- The feldspar |
crystals are extensively sericitized and have ragged,
irregular margins where the fresher unaltered groundmass
naterial has eaten into them; some crystals are fractured
and the fractures contain sericite, biotite and quartz
oriented parallel to the schistosity, and the coarse crystals
of quartz show undulose extinction due to post-crystalfiz-
ation strain, whereas the matrix quartz is unstrained.

It is concluded that the large feldspar crystals
in the schist have two origins. The smaller crystals are
similar to the phenocrysts develsoped in the porphyries of
the Bloods Range Beds and lount Horris Basalt and the rock
probebly developed from a schistose porphyry or tuff. The
larger ovoid crystals are pimiler to the porphyroblasts in
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the porphyroblastic gneiss and the Pottoyu Gronite Complex
and these have developed as porphyroblasts as a result of
granitization, This relationship is clear west of the Dean
Range and has been described in the section on the Bloods
Range Beds.

The yroundmass of the schist contains oriented
acicular crystals of sericite and hiotite and a granular,
nicrigraphic t» nyrmekitic intergrowth of quartz and
feldspar.

The porphyroblastic schists are gradational to
porphyroblastic gneiss, the major change from one rock-
type to the other being an increase in grain size of the
groundmass and an increased segregation »f the nineral
conmponents.,

Two lineatinsns and schistosities are evident in
the schist. The »lder schistosity, on which the older
lineation occurs, is refilded about the second schistosity;
the second lineation is a b - lineation assoacioted with
this f>iding. It is probable that the porphyrohlasts grew
during the first folding and that the sriundmass recrystal-
lizetion took place during the second folding,

The position of the schists and porphyroblasticy
schist beneath the Dean Quortzite, the similarity of the
schists with schists of the Blosds Range Beds and the
presence of sbundant schistouse porphyry or tuff, which also
occurs in the Bloods Range Beds, suggests that the
porphyroblastic schists have been derived at least in part
fron the Bloods Range Beds.

The schists are believed t¢ have developed during
the Petermann Ranges Folding late in the Upper Proterzoic.

Olia Gneiss (hhdwm,ﬂ,+ﬁugu0

The ncme Olia Gneiss,is proposed for the gneiss
which crops out in the area mapped between Giles in West-
ern Australia and llulsza Park in the Northern Territory.

The gneiss has intrusive and sradational contacts

with sranite and is gradational into> the Dean Quartzite,
Bloods Range Beds and probahly the Mount Harris Basalt.
It crops out extensively in the following areas; south sf
Giles Creek on the Scott sheet; the Puttoyu Hills; the Olia
Chain; the southern half of the Ayers Rock Sheet area; the
Peternann Ranges between the Shaw and Arnstrong Creeks; and
ten nmiles south <f Mount Harris on the Bloods Range Sheet
area. The gneiss is intruded by small pegmatite and quartz
veins.
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The gneiss to the south of Giles Creek is fine-
grained leucocratic, pele pink, and quartz rich with a
strongz lineation, The pgneiss has strong north-s.,uth, easﬁ—
west vertical joints and o weak foliation at 70° E. of N.
It contains 40-50% anhedral quartz osrientated parallel to
the lineation, subhedral t5 anhedral microcline, subhedral
oligoclase, subparallel streaks of biotite, apatite and
accessory nagnetite. To the south mafic, hirtite amphib-
olite gneiss up t9 100 feet thick is interbanded with the
leucocratic gneiss. The mafic gneiss contains 40-50%
quartz, orthoclase, oligoclase, up to 15% hornblende, and
up to 15% biotite. The r.ck contains several pereent of
apatite.

The gneiss of the Pottoyu Hills and Olia Chain,.
consists of well foliated, strongly jointed and folded
coarse porphyroblastic and fine-grained varieties. North-
west and north-north-east lineations, parallel to the b =
axes nf isoclinal folds, occur on foliation surfaces. In
somne areas, e.f£. south of Tornpakura Hill, where there igl
strong cross folding, two frliation planes occur in the
gneiss with corresponding lineations. The bands of coarse
porphyroblastic and fine-zrained gneiss are from a few
feet to several hundred feet thick.

The covarse porphyroblastic gneiss is well foliat-
ed, grey or pink and augen textured. The foliation is
caused by a mineral segregation into alternating layers of
quartz-feygpathic and micaceous minerals. The micacesus -
layers are up to a 4" thick and forn augens arosund the
felspar porphyroblasts in the qunrtzo—fe)@pathic layers
which are up to 2" thick. Typical specinens. of the coarse
porphyroblastic gneiss contain 50-60% microcline, as
anhedral twinned grains up to 6 nm. long in the matrix,
and up to 5 cms long as porphyroblasts; 20-30% anhedral
quartz as ninute rounded inclusiins to grains 1.0 mn. in
diameter often showing strain effects and an amoeboid tex-
ture suggesting shearing and recrystallisation; 5-20%
plagioclase as partially sericitised anhedral grains of
albite~-oligoclase componsition and up to 1.5 mm, in diameter;
10-20% biontite as pleochroic, greyish-yellow to olive brown,
sub-parallel, elonsate, streaky patches in the plane of
schistosity, and direction >f lineation with individual
flakes up to 2.5 mm. DBiotite occurs in hands and as augen
around feldspar porphyroblasts. Epidote occcupies up to 10%
of the gneiss and occurs in association with biotite and
garnet, as discreet rounded grains up to 0.5 nn., and
accunulations of these grains. Muscovite occurs as small



Figurc 61

Twelvo miles E.N.E. of Feltham Hill. Recumbent

folding in lineoated, rcorystallized and portly

feldspathizod cherty rock from within the Olic

Gneiss. Tho sfructure of tho hand spocimen is

similar tc btho structure of the southern margin

of the Amadcus Basin. Half notural sizo.
Neg.No. G/6035
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flakes up to 1.0 mn. acrnss in small quantities in
association with biotite. Accessory pgarnet occurs as poor-
ly developed nminute,anhedral, intergranular grains. Access-
ory nagnetite occurs as subhedrsl and euhedral grains up

to 1.5 nmm. together with accessory zircon and apatite.
Lobate grains of myrnekite up t» 0.5 mm. occur in some
specimens. Microcline occurs in the quartzo-feldspathic
layers in augen as individual porphyroblasts and as com=-
pound porphyroblasts 2f clusters of anhedral grains. The
nicroecline porphyroblests contain minute rounded inclusions
of quartz and plaginclase. The gneiss grades along and
across the foliation into gneissic granite, and may be
classified as aumphibolite facies.

Interhanded with the coarse porphyroblastic augen
gneiss are bands of fuliated, fine to medium jeven-grained,
leucocratic, nicrocline-albite-quartz gneiss, containing
minor biotite, garnet and accessory magnetite.

On the southern flanks 5f the Pottoyu Hills the
gneiss is a fine, even-grained, well foliated, lineated,
leucocratic microcline-albite-quartz gneiss with bands of
quartz-epidote rock, and nmafic, medium-grained, biotite
amphibolite gneiss up to 20 feet thick. The mafic bands
grade laterally ints the Bloods Range Beds and Mount
Herris Basalt. The gneiss is folded ints isvelinal folds
with north-west - south-east oxes paralleled by a lineation,

On the southern part of the Ayers Rock Sheet area,
east of PFeltham Hill and north of the Musgrave Ranges, the
coarse=-porphyroblastic augen gneiss and magnetite is inter-
layered with fine-grained, well foliated, lineated, leuco-
cratic and mafic gneiss, amphib,lite, slate, chert, quartzite
and sericite-quartz schist. The gneiss and the interlayered
rocks are folded into near recumbent isoclinal folds with
north-west trending axes which are conmonly refolded iso=-
clinally on north - north-east axes (Fig. 6). Strong
lineations parallel the axes of both fold directions.

The fine-grained mafic gneiss is blue-grey to
black wi th ovoid feldspar porphyroblasts randomly orientat-
ed and up to 13" diameter, smaller ovoid feygpar porphyro-
blasts up to 3" diameter, with their long axes in the
plane of the foliation, and a fine-grained matrix of felds-
par, quartz, biotite and amphibole. The gneiss has a fine
foliation caused by very fine alternating bands »f quartzo-
felfpathic and pelitic minersls. This gneiss resembles a
sheared mafic porphyry in hand specimen hut is considered
t> be a feldspathised, porphyroblastic, schistose gneiss.
The fine-grained leucocratic gneiss consists of quartzo-
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feldspathic layers up to 3" thick interbhanded with very
thin discontinuous, biotite rich bands of pelitic minerals
(see PRigder>. The quartzo-feldspathic hands contain qﬁartz
and feldspar porphyroblasts up to " diameter.

Doleritic dykes up to 6' thick and striking
approximately east-west and north-south cut the gneisses
in this area. Occasional lenses of dolerite, approximate-
ly conformable with the foliation, are ﬁp to 4 mile long
and 200 yerds wide with east-west striking dykes as off-
shoots,

The gneiss of the Kelly Hills in the southern -
half of the Ayers Rbck Sheet area is quartz rich and grey \\“k
coloured: It occurs as banded biotite-quartz gneiss,
biotite gquartzite, bintite-~feldspar-quartz gneiss, and
biotite-quartz-feldspar gneiss. The gneiss is shattered
and intricately intruded by a network of dolerite dykes
and veinlets.,

Aplite and pegmatite dykes and veins of randon
orientation cut the 0lia Gneiss and grenite of the area.
The pegnatites contain quartz, feldspar, iron oxide and
occasionally muscovite and biotite.

The gneiss is considered to have formed by
netamorphism of sediments underlying the Dean Quartzite
during the regional folding. These sedimenrts are probably
equivalent to the Mount Harris Basalt and the Bloods Range
Beds in the western part of the Bloods Range Sheet area
and on the Scott and Rawlinson Sheet areas, Quartz-epidote
rock, with possible relict anygdales and the pelitic
members of the gneiss are considered to be gneissic equiv-
alents of the basaltic and argillaceous members of the
Mount Harris Basalt and Bloods Range Beds. A transition
from schist of the Bloods Range Beds to gneiss has been de-
scribed in the section on the Bloods Range Beds.

Hence most of the gneiss is considered to be forn-
ed by granitization and metamcrphism of the Bloods Range
Beds and Mount Harris Basalt. Some of it, however peorticular-
ly that in the northern foothills of the Musgrave Ranges,
nay be an original gneissic hasenent or a gneissified
sedimentary sequence older than the Mount Harris Basalt.

The gneiss is believed to be late Upper
Proterozoic in age. The peguatite veins which cut the
Bloods Range Beds and the lount Harris Basalt, as well as
their metamorphic lateral equivanlents, are considered to be
a late stage expression of the feldspathization of those
sediments and the granitization of the gneiss.



Figurec 7: Coarscly porphyritic, gnoissic, biotite granitc from the
Pottoyu Granito Complox, Pottoyu Hills. Note ovoid shape

of foldspars. Nog.No. G/6032

Figurc 8: Porphyroblastic augon gneiss ton miles north of Foltham
Hill on Ayers Rock Shoet arca. The pro-oxisting
foliation has been noarly lost by granitization.

Nog.No. G/6081,
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Graonite

Gronite crops out in a discontinuvus belt which
extends from Giles Creck west of the Dean Ran#e, through
the Pottoyu Hills, Butler Dome and south of Foster Cliff
to Mulga Park Station, The largest single body of granite
outerops in the Pottoyu Hills ond this body is named the
Pottoyu Granite Complex. Granite alsc croups out in the
Bloods Range Sheet area between Bloods Range and the
Petermann Ranges.

The granite is both gradational and intrusive in-
to the Dean Nuartzite, 0lia Gneiss, Mount Harris Basalt and
Bloods Range Beds and is commonly interbanded with gneiss,
schist, amphibolite, quartz-epidote rock, quartzite and
porphyroblastic schist.

Pottoyu Granite Complex. ( u“,"4‘,$ﬁnumJ)
The Pottoyu Granite Complexﬂ}s deiined as the

body of granite with up to 50% of interlayered, gneiss,
schist. amphibylite, quartz-epidote rock and quartzite which
crops out in the Pottoyu Hills south of the Petermann
Ranges.

The Complex is enclosed by Bloods Range Jeds,
porphyroblastic schist and 0lia Gneiss in the north-western
half and by Olia Gneiss and Dean Quartzite in the south-
eastern half,

The granite is typically a very coarsely
porphyritic, gneissic, biotite granite (Fig. 7). The'
phenocrysts are ovoid, microcline nmicroperthite, from sne
to two inches long, and these are commonly oriented with
their long axes in the plane of gneissosity. Some crystals
have a rim of anhedral albite-oligoclase. The groundmass
is of quartz, microecline, albite-oligoclase and biotite with
accessory amcunts of iron oxide, muscovite and zircon.
Secondary epidote occurs in veins and in some places re-
places plagiosclase feldspar.

The northern margin of the Complex has a border
phase of pink, mediun-grained granite and medium-grained,
porphyritic gronite which is intrusive ints the porphyro-
blastic schist, O0lia Gneiss, and coarsely porphyritic'
bistite gronite. This granite is massive to weakly foliat-
ed. West of Hount Phillips the two granite types occur to-
gether with biotite schist, quartzite, quartz-epidote rock
and possible schistose porphyry. Adjacent to the Dean
Quartzite the contact is transitional except in a few places
where it is clearly intrusive. The mein mass of the
Pottoyu Granite Complex is conposed of the grey, coarse-
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grained, coarsely porphyritic, biotite-quartz-feldspar
gneissic rapakivi granite with up to 504 of grey, fine to
mediun-grained, sparsely porphyroblastic, biotite-quartz-
feldspar gneiss, grey, mediun-grained porphyroblastic
biotite-quartz-feldspar, augen gneiss, biotite schist,
amphibolite, quartz-epidste rock and quartzite., All tpe
rocks are intruded by concordant and discordant veinlets
of iron-ore-feldspar-quartz pegmatite and vein quartz.

A specinen - of coarse, porphyritic gneissic zranite
from the Pottoyu Hills 4 miles north-west of Tornpakura
Hill was submitted to Dr. P. Leggo of the Bureau of Mineral
Resources for age determination at the Australian Natisnal
University. Age determination by the Rubidium - Strontium
nethod on biotite, microcline feldspar and total rock gave
an age of 600 m.y. = 10 m.y. using A=1.39x 1011 / years.

Grenite west of the Dean Range:

Granite crops out west of the Dean Range where it
underlies the Mount Harris DBasalt and the Dean Quartzite.
The granite is coarse-grained, massive to weakly foliated,
pink-brown, poorly-jointed and in most localities countains
abundant, large, ovoid feldspar up to two inches in
diameter.

In thin-section the granite consists of anhedral
micrnecline microperthite up to 4 cms. in diameter, anhedral
quartz up to 1 en. in dianmeter, znhedral albite-oligoclase
up to 5 mm, in length, biotite, muscovite and iron oxides.
The »void feldspar has a cure of nmicrocline nicroperthite
with anhedral quartz included in the crystal cleavage planes
and in some specimens alhite appears to have replaced the
rims., Sone of the groundmass nicrocline is also reylabed.

Veins of quartz, pegmatite and pink, medium-grain-
ed granite occur within the gronite.

T the east the sgranite grades into coarse
porphyroblastic gneiss and then through norphyroblastic
schist to schist which is sinmilar to the 31loods Range Beds.,
This gradatisn has been described previously in the section
on the Bloods Range Beds. To the n.rth the granite is in
contact with the liount Harris Basalt and the nature of this
contact has been discussed in the description of the Mount
Harris Basalt.

The nature o>f these contacts, the folding of the
contacts and the relatively slight shearing of the adjacent
granite, the presence of apparently xenolithic Ibunt Harris
Basalt in the grenite, the presence of pegmatite and quartsz
veins in the Bloyds Range Beds and lount Harris Basalt and
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the age of the granite nll supnort the hypsthesis that the
granite was emplaced netasomatically at a late stage >f the
regional folding.

Granite at Butler Done:

Granite crops out at Dutler Dome, south-east of
the Pottoyu Hills, over an area sf six by four niles. It
is overlain by the Dean Quartzite tv the east and is in
contact with the 0lia Gneiss to the west. The predominant
lithology is a lineated, coarsely porphyritiec, coarse-
grained, biotite-quartz-feldspor gneissic granite. The
contact with the augen gneiss of the Olia Gneiss is
gradational. The lineation in the granite is due to the
trace of an earlier relict gneissosity on the foliation of
the granite., Within the granite are narrow, northerly
trending, bands of amphibolite which probably represent
original amphibolitic intercalations in the gneiss. The
contact with the Dean Quartzite is gradational through
porphyroblastic, augen, biotite granite gneiss to biotite-
sericite-~quartz schist, sericite-quartz schist and quartzite.
Granite, 10 miles south of Foster Cliff (12 miles east of
Butler Dome)

The granite body crops out over an area of ten by
six miles. It is a coarsely porphyritic biotite=-quartz-
feldspar gneissic granite similar to the granite of Butler
Dome. Contact with the wall rock gneiss is both gradational
and intrusive. Adjacent to the granite the 0Olia Gneiss is
coarsely porphyroblastic but farther away it is medium-grain-
ed.

Granite on the southern half of the Ayers Rock Sheet:

Small bodies of granite, up to four square miles
in area, crop out on the southern half of the Ayers Rock
Sheet., The granite is both very coarsely porphyritic,
medium to coarse-grained, biotite-quartz-feldspar gneissic
granite with gneissic schlieren and basic xenoliths and
massive, coarse, even-grained, biotite-quartz-feldspar
granite. ©Some areas of gneiss are partially granitigzed:
the gneissosity has been blurred by granitization (Fig. %)
and migmatite has developed.

Granite outcrops on the Bloods Range Sheet area:

These outcrops are described in TForman (1963),
In the Ilyaralona - Piultarana Range area the granite is
typically very coarse, porphyritic and schistose in part.
The contact with the Dean Quartzite and Mfount Harris Basalt
appears gradational. Granite intrudes the Mount Harris



2

(5]

L]

Basalt six miles south-west of Mount Harris. At other
localities the granite occurs as coarse-grained, biotite
granite and very coarsely porphyritic granite.

UPPER PROTEROZOIC
Dean Quartzite

The name Dean Quartzite was applied by Forman
(1963) to the sequence of tough, varicoloyred , cross-
bedded quartzite, which overlies porphyroblastic schist,
the Mount Harris Basalt, Bloods Range Beds and granite and
is conformably overlain by the Pinyinna Beds.

The Quartzite extends over 250 miles in an east-
west direction from near Mulga Park in the Northern Territory
to Rawlinson Range in Western Australia and occurs in near-
ly all the high hills and ranges within the area (ftawlinson
Range, Schwerin Mural Crescent, Walter James Range, Robert
Rarge, Bloods Range, Pinyinna Range, McNichol Range,
Petermonn Ranges, 0lia Chain, Von Doussa Hill, Gordon Hill,
Allanah Hill, Benda Hill, and others).

The Dean Quartzite forms a unique marker bed in
the succession and its distribution and structure provided
the evidence for the recumbent fold hypothesis advanced in

-—

1963 and for the retention of this hypothesis following
further mapping later in 1963. The Dean Quartzite is also
of considerable stratigraphic importance local and regional.
Regionally it is correlated with the Upper Proterozoic
Heavitree Quartzite of the northern margin of the Amadeus
Basin and possibly with the Townsend Quartzite of the
Officer Basin in South Australia and Western Australia.
Age determination work carried out in tﬁe A.N.U. by
Dr. P. Leggo of the Bureau of Mineral Resources has shown
that the gneiss and granite which formed during the regional
deformation of the Dean Quartzite are 600 million years old
and therefore an Upper Proterozoic age for the Dean Quartzite
is probable, -

In Bloods Range the Quartzite overlies both the
Mount Harris Basalt and the Bloods Range Beds. The basal
beds of the Dean Quartzite contain small subangular fragments
of brown, amygdaloidal basalt and vein quartz and hence an
unconformity is deduced. In the Schwerin Mural Crescent the
Dean Quartzite overlies slate and schist of the Bloods Range
Beds apparently conformably and in the Walter James Range the
Dean Quartzite is apparently conformable on the Dixon Range
Beds. In the Dean and Mannanana Ranges, Mount Sargood and
farther north in Bloods Range the base of the Dean Quartzite
contains local thin conglomerate, conglomeratic sandstone,
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greywacke and sandy siltstone beds. It oppears therefore
that the Dean Quartzite is conformable on older sediments
in the western side of the area but may be unconformable

on the eastern side of the area. The original sedimentary
relationship of the Dean Quartzite to older rocks in the
Petermann Ranges and Olia Chain, and on the southern half
of the Ayers Rock Sheet area, is not visible as the older
rocks have been largely converted to gneiss and granite
during metamorphism. The present contact is a metamorphic-
gradational contact from granite or gneiss to quartzite.

In the area between lulga Park and Feltham Hill the gneiss
underlying the quartzite contains large areas of schisf,
slate and amphibolite which are gradational into the gheiss.
Therefore it appears probable that sedimentary or volcanic
rocks originally occurred heneath the Dean Quartzite before
they were converted to gneiss, schist and amphibolite dur-
ing the regional folding.

The Quartzite has been described in the Bloods
Range Sheet area (Forman, 1963) and *lhc Rawlinson Sheet
area (Wells, Forman and Ranford, 1961). The least altered
Dean Quartzite is predominantly medium to coarse-grained,
moderately sorted, moderately rounded, white and hrown,
quartzite and sandstone with thin bedding, laminae and cross
iaminae. It includes intervals of very coarse-grained,
brown sandstone and pebbly sandstone. This little altered
sediment occurs in the Robert Range, Walter James Range,
Mount Buttfield, Bloods Range, Pinyinna Range and McNichol
Range. In other outcrops throughout the area the Dean
Quartzite has been metamorphosed by deep infolding to fine
to medium-grained quartzite, sericitic quartzite and sericite-
quartz schist which is commonly schistose and lineated.

The infolded and metamorphosed quartzite occurs in the
Rawlinson Range and Schwerin Mural Crescent where the
metamorphism varies from relatively slight to moderate and
in the Dean Range, Petermann Ranges, Olia Chain, Kulipurra
Hills and southern half of the Ayers Rock Sheet area where
the metamorphism varies from moderate to relatively strong
and schistosity and lineation are well developed. The
origin of these features is explained in the chapter on
structure.

The stratigraphic thickness of the Dean Quartzite
is impossible to determine in most places because the
quartzite is metamorphosed, partly converted to gneiss and
granite, isoclinally folded and thrust faulted. About
3900 feet of section was measured in the Robert Range and
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between 1000 to 1500 feet was estimated in the Piultarana
Range. TIrom outdrop width and dip on air photographs there
may be 2000 feet in the Pinyinna Range. The Schwerin
Mural Crescent contains recumbently folded Dean Quartzite
which may not be more than an estimated 1000 feet thick.

The Quartzite is overlain directly by the silt-
stone and dolomite of the Pinyinna Beds.

The Dean Quartzite is correlated with the Heavi-
tree Quartzite of Upper Proterozoic age. The correlation
is based on the similarity between the Dean Quartzite -~
Pinyinna Beds and the Heavitree Quartzite - Bitter Springs
Limestone sequences. 3Both the Heavitree Quartzite and the
Dean Quartzite occur at the base of the sediments in the
Amadeus Basin, on the northern and southern margins re-
spectively. '

Pinyinna Beds

The Pinyinna Beds were defined (Forman, 1963) as
a poorly exposed sequence of crystallins dolomite, limestone
(with a few poorly preserved stromatolites) and siltstone
which conformably overlies the Dean Quartzite, The Beds
have been recrystallized to medium-grained lineated schist
and slate or only slightly recrystallized in the Petermann
Ranges, Denan Range, Olia Chain and southern half of Ayers
Rocik Sheet area. They are slightly recrystallized or un-
altered in Bloods Range, Pinyinna Range, and near Mount
Harris. At the type locality in the Pinyinno Range the
basnl beds are composed of at least 700 feet of grey, brown
and white, laminated, micnceous siltstone. These are over-
lain by grey and pink, fine-grained and fine to medium~-
grained, laminated dolomite and foetid dolomite, grey
dolonite with stromatolites and pale grey, fine-grained
limestone.

The Pinyinna Beds are overlain unconformably by
the Mount Currie Conglomerate at Pinyinna Range but have
not been found overlain by any other unit. The Beds are
correlated with the Upper Proterozoic Bitter Springs Lime-
stone which has its nearest outcrop 14 miles north-north-
enst of Pinyinno Range. The two names, Bitter Springs
Limestone and Pinyinna Beds, are considered to be synonymous
but the Pinyinna Beds are the infolded and generally altered
portion of the Bitter Springs Limestone within, or immediate-
ly adjacent to, the regional recumbent fold.

Carbonates, or their lineated and schistose
equivalents, are only known from o few localities. These are:




Rocumbont folding in the basal unit of the Pinyinna Beds,

Fostor Cliff. Schistosity in tho phyllitc is parallel

to the axial n '-.r;;{_;'x.:' the folds and lincation is parallel

to tho axial lino of thoe felds. Tho photo was taken in

tho core cf a larger rocumbont fold. (Sco Fig.18.)
Neg.No. G/6033
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Pinyinna Ronge and Mount Harris adjacent to the most south-
erly outcrops of the Dean Quartzite (Forman, 1963); Dean
Range on the Scott Sheet area; Puiltarana Range on the
Bloods Range Sheet area (Forman, 1963), and the Petermann
Ranges between the Chirnside and Armstrong Creeks on the
Petermann Ranges Sheet area. The basal siltstone,
immedintely overlying the Dean Quortzite, is more widely
distributed through the area within the cores of many
isoclinal and recumbent folds.

The Pinyinna Beds crop out west of the Dean
Range on the Scott Sheet area where they are overlain and
underlain by schistone, and lineated Dean OQuartzite. The
Beds are white weathering, grey phyllite containing folded
quartz veins and red-brown, yellow-brown and pink, laminat-
ed, medium-grained recrystallized lineated dolomite showing
small scale recumbent folds with axial lines trending 75°.
The dolomite is interbedded with yellow-brown sericite
schist.

Between the Petermann Ranges, in the area south-
east of Chirnside Creek, the Pinyinna Beds crop out as low
hills of coarse-grained, recrystallized, lineated, black,
brown, grey, yellow-brown and pink dolomite associated with
vwell cleaved black slate and micaceous slate with incipient
spotting and knotting. The slate has tiny holes from which
hemiatite » - Cubes or low carbon silicates may have weathered.
Intersection of cleavage and bedding was visible in several
erratic specimens. The lineation in the dolomite is
parallel to the regional lineation.

The metamorphosed basal unit of the Pinyinna Beds
is poorly exposed in the core of flat lying isoclinal folds
in Tornpakura Hill, Stevenson Peak, Butler Dome and Foster
Cliff (Fig. 9) of the Olia Chain, and in the Gordon Hill
area of the Ayers Rock Sheet. The lithology is grey
schistose slate, grey phyllite and grey, fine-grained,
quartz-sericite schist. The schistosity is parallel to
the axial planes of tight isoclinal folds and the lineation
developed is parallel to the axial lines of the folds. The
sequence is intruded by quartz veinlets and, at several
localities, by veinlets of quartz and feldspar.

The Pinyinna Beds have not been mapped on the
Rawlinson Sheet area but the siltstone has been observed
north of the Schwerin Mural Crescent (seec Fig. 11).
Gillespie (1959) reported the occurrence of brown weather-
ing, shaly, calcareous mudstone and light grey, laominated
shale about 8 miles south-east of Bungabiddy Rock Hole,
Walter Jomes Range.
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The neme Inindio Beds was introduced by Wells,
Raonford and Cook (1963) for "the sequence of siltstone,
sandstone, chert, chert breccia and thin interbeds of
dolomite which conformably overlies +the Bitter Springs
Limestone and is overlain, probably unconformably, by the
Winnall Beds". The reference area lies 36 miles south-
east of Mount Murray on the Lake Amadeus Sheet area.

Outerops of Inindia Beds on the Ayers Rock Sheet
area are described in Wells, Stewart and Skwarko (1964) and
outcrops on the Bloods Range Sheet area are described in
Forman (1963).

Winnall Beds

The name Winnall Beds was used by Wells, Ranford
and Cook (1963) for "the sequence of siltstone, sandstone
and pebbly sandstone which lies probably unconformably
ebove the Inindia Beds and unconformnably below the
Pertaocorta Formation, Cleland Sandstone and Larapinta
Group".

The Winnall Beds crop out on the Bloods Range,
Loke Amadeus and Ayers Rock Sheet nreas as strike ridges.
Farther north-east the unit is believed to interfinger
with the Pertatataka Formotion.

The Beds crop out in the Ayers Rock, Mount Currie,
Mount Olga area as long, low, strike ridges and as small
isolated outerops. The unit appears to be unconform ably
overlain by the Mount Currie Conglomerate. The sequence
cropping out between Ayers Rock and Mount Currie is
estimated, by photo-measurenents and neasured dips, to be
at least 5000 feet thick ossuming that there is no repetit-
ion by strike faults.

The ridges are conmnprised of sandstone with poorly
outcropping interbeds of siltstone. The gaps between the
ridges are covered by alluvium. The sandstone is white
nediun-grained and nmedium to coarse~grained. It contains
laminae and thin beds of moderately sorted and subrounded
quortz grains with interstitial kaolin and silica. The
sandstone is tough and jointed, breaking into flags and
blocks. Ripple marking and cross lamination are commonly
developed. The interbeds of siltstone are poorly exposed
and include yellow-brown and red-brown laminated micaceous
varieties. One hend specimen collected exhibits isoclinal
folding and a possible faint fracture cleavage. The Winnall
Beds are considered to be Upper Proterzoic or possibly
Lower Canbrian in age (Wells, Ranford & Cook, 1963).
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Undifferentiaved
Cuterops of sandstone and siltstone on the north-

eastern corner of the Petermann Ranges Sheet aren nmoy he-

long to either the Winnall Beds or Inindia Beds., The out-

crop has not been conclusively identified.

PALAEOZOIC

The undifferentiated Precambrian ond Upper
Proterozoic rocks were folded nnd metamorphosed during the
Petermann Ranges Fclding. Delerite was intrudzd into the
Pinyinna Beds and Olia Gneiss shortly after the folding
probobly early in the Cambrian. The land mass so formed
cropped out near the present position of the southern
nargin of the Amadeus Basin and contributed sediment north-
wards into the basin. Adjacent to the upraised mountains
of the land mass wedges of arkose and conglomerate were
deposited uncomformably over the Upper Proterozoic sediments
while farther north the Cleland Sandstone was deposited,
in a fluviatile environment. During the Ordovician the
sea transgressed southwards and deposited marine sandstone,
siltstone and limestone on the southern part of the Bloods
Range Sheet area and nmarine sandstone on the northern part
of the Petermann Ranges Sheet area.

Dolerite

S5ills and dykes of quartz-dolerite crop out in the
southern part of the Ayers Rock Sheet area and rarely on
the Petermann Ranges Sheet area. One uralitized dolerite
body occurs within the Pinyinna Beds east of Chirnside
Creek but all the other bodies occur in coarse porphyro-
blastic, augen gnheiss or medium-grained gneiss. The
dolerite is typically unaltered and occurs as dykes up to
15 feet thick but average two to four feet. The sills are
commonly up to 100 feet thick end occasiosnal domal or
laccolithic sill-like bodies may be considerably thicker.
The lack of alteration shows that the dykes were injected
after the last major orogeny in the area but the occurrence
as domal or laccolithic sills in the gneiss suggests they
may have been deposited shortly after the last folding
while the gneiss was less plastic but was still sub jected
to stress.,

The dolerite contains xenoliths of gneiss and is
intruded by thin acid igneous dykes. Although the acid
igneous dykes have been traced across the dolerite bodies
there is no clear proof that they intrude the adjacent
gneiss and they could be igneous intrusives associated with
the dolerite as final stage differentiates. AdJjacent to
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the margin of the largest sill-like bodies of dolerite the
gneiss is altered to a dark grey, porphyroblastic schist
which resembles a schistose acid porphyry within the
sequence.,

In the Kelly Hills south of Mulga Park and on the
Lyers Rock Sheet area the gneiss and biotite gquartzite is
intruded by dykes, thin veinlets and wedges of criss-cross-—
ing basalt.

The quarsz dolerite contains phenocrysts of
plagioclase up to 2 mm. long and glomero-phenocrysts of
plagioclase and augite set in a matrix of euhedral
plagioclase laths 0.5 mm. long and iron ore with up to
10% of interstitial quartz and potash feldspar in a
myruekitic intergrowth.

The Mount Currie Conglomerate contains phenoclasts

which may have been derived from the dolerite dykes and
sills.

The age of the dolerite is probably late Upper
Proterozoic or early Cambrian because the dolerite appears
t0 have intruded the 0lia Gneiss soon after the Petermann
Ranges Folding vhich took place 600 nillion years ago.

Mount Currie Conglomerate

The name Mount Currie Conglomerate was used by
Forman (1963) f£or a sequence of pebble, cobble and boulder
conglomerate unconformably overlying undifferentiated Upper
Proterozoic sediments at Mount Currie. The top of the
formaticn is eroded. Outcrops of the songlomerate occur
between Pinyinna Range on the Bloods Range Sheet area and
Mount Olga on the Ayers Rock Sheet area. Wells, Ranford
and Cook (1963) include a petrological description of a
sample of Mount Currie Conglomerate from Mount Olga in
their description of the unit. The description by
W. Oldershaw (B.M.R.) shows that the phenoclasts are “set
in a granulsr matrix of angular fragments 0.2-2 mm, across
of quartz-~albite intergrowths, devitrified glass, fresh
microeline orthoclase perthite, plagioclase, quartz and
augite. The interstices are filled with fine-grained epi-
dote. This epidote cement could be due to regional
metamorphism affecting only the fine-grained cement of the
rock or it could be of hydrothermal or volcanic origin.
However, the surrounding feldspars show very little
alteration."

The thickness of the Mount Currie Conglomerate is
unknown but the sequence dips south at & moderate angle,
over a distance between ten and sixteen miles, before older




30.

rocks are encountered again., A possible explanation for
this is given in one of the cross sections on the Ayers
Rock Sheet. This section suggests 20,000 feet of con-
glomerate overlapping against a near vertical cliff face
to the south. At lount Olga about 2000 feet of conglomer-
ate is exposed showing that the conglomerate is not lgas
than 2000 feet thick.

The contact of the sequence with ‘older rocks is
not exposed on the Ayers Rock Sheet area but an unconform-
ity may be assum:d for three reasons: There ig an angular
discordance visible between the conglomerate and the
underlying Winnall Beds; fragments in the conglomerate
have been derived from the underlying rock units; an un-
conformity is visible at Pinyinna Range on the Bloods
Range Sheet area between the Pinyinna Beds and the Hount
Currie Conglomerate.

The basal beds exposed at Pinyinna Range, lMount
Currie and in the outcrops between Mount Currie and Ayers
Rock are conglomerate with silicified sandstone phenoclasts
up to 2 feet across. The matrix is sandy at Pinyinna
Range and in the two outcrops farther east, but is not ex-
posed on the Ayers Rock Sheet area. The sandstone
phenoclasts appear to have been derived from the Dean Quartz-
ite at Pinyinna Range and from the Winnall Beds in out-
crops on the Ayers Rock Sheet area, At specimen locality
AR 100 the basal boulder bed is succeeded by a strongly
outcropping ridge of white and pale purple-brown quartz
sandstone which is medium-grained and consists of thin
and medium beds and cross laminae. Angular to rounded
pebbles of chert and silicified sandstone are poorly dis-
tributed amongst the poorly sorted, subrounded and sub-
angular sand grains. The interval overlying this ridge is
concealed but about % mile farther south there is outcrop
of pebble, cobble and boulder conglomerate with o matrix
and thin interbeds and lenses of epidotized arkose similar
to that described by W. Oldershaw. The phenoclasts arec
brown, weathered, amygdaloidal basalt with amygdales of
chert rimmed by epidote, brown weathering porphyritic
dolerite, banded porphyritic basalt, pink-brown, medium ond
coarse-grained, epidotized, biotite granite, pink iron ore-
biotite microgranite, rare lineated quartzite and rare
kaolinitic and feldspathic, medium-grained sandstore.

At Mount Currie the basal beds, containing
dominant phenoclasts of quartz sandstone, are overlain by
conglomerate with phenoclasts of brown feldspar porphyry,
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greenich-grey bacalt, grecen epidotized amygdaloidal basalt
and grey quartz sandstone and rare vein quartz. The
pebbles, cobbles and boulders are well rounded and
¢llipsoidal, up to about 14 inches in length, and are set
in a matrix of medium-grained quartz-feldspar and epidote.

Higher in the section towards Mount Olga the
conglomerate contains numerous phenoclasts of fine-grained
acid and basic igneous rock, granite and gneiss in the
epidote rich matrix. The gronite is typically fine to
medium-grained bt coarse-grained granite does occur.
Conrse porphyritic granite and granite with ovoid feldspars
were not seen. The granite phenoclnsts are more abundant
than the other varieties.

Although stratigraphic control is poor it appears
probable that the phenoclasts are composed mostly of sand-
stone nt the base, fine-grained acid and basic igneous
rocks in the centrc ond gronite and gneiss towards the top
of the section. The rounded inselberg type relief of
Hount Currie and Hount Olga occurs only in the middle and
upper scections of the Mount Currie Conglomerate. The basal
section does not appecr to have an epidote cement and forns
a more subdued, low ridge relief. The age of the Mount
Currie Conglomerate is probably Cambrian for the following
reasons: The conglomerate overlies the Bitter Springs Lime-
stone, and Winnall Beds probably unconformably; the con-
glonerate was deposited after the folding of these sediments
and probably before the folding of the Cleland Sandstone
and the Larapinta Group; a thin conglomerate at the base
of the Cleland Sandstone is probobly the basinwards equival-
ent 2f the Mount Currie Conglomerate.

The thin interbeds and matrix of epidotized arkose
within the conglomerate suggest the possibility that the
arkose with epidotized laminae at Ayers Rock is a litho-
logical variant of the Mount Currie Conglomerate.

Ayers Rock arkose

in estimated 8000 feet of steeply
dipping arkose crops out at Ayers Rock. Neither the base
nor the top of the unit is exposed. One further outerop
of similar lithology lies about 2% miles sout h-west of Ayers
Rock. This outcrop has the same attitude and south-west
facing as the arkose at Ayers Rock and probably represents
the same unit. Provided there are no structural complicat-
ions the total thickness of the arkose unit may be over
20,000 feet. Both outcrops ere isolated and there is no
direct evidence on their stratigraphic position in the
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sequenzc «xcept +that they occur along strike from the
Mount Currie Conglomerate, 9 miles {o the north-west. The
unit is lithologically distinct from other units in the
Amadeus Basin and the best correlation seems to be with
the arkosic matrix of the lount Currie Conglomerate. _

The arkose at Ayers Rock is pale grey, dark grey,
pink-grey and green-grey. It is coarse-grained with some
medium-~grained laminae, ond is alnust continuously craoss-
laminoted on a small scale. Darker laminae appear to have
higher concentrniions of heavy minerals and some green-grey
zones up to 2 inches thick are probably epidotized.
Epidotization appears to have occurred parallel to the
bedding at the junction c¢f the cross-beds. Some of the
feldspar fragments within the arkose are between 4 and 1
inch in length and this arkose may be termed pebbly.

The outerop 24 miles to the south-east of Ayers
Rock exposes a few hundred feet of purple~brown, mediun-
grained, poorly sorted, subanguler arkose with angular
mud pellets interbedded with purple-brown arkosic silt-
stone. This outcrop is similar to some outcrops of the
Maurice Formation in the Wallace Hills of the Rawlinson
Sheet area.

The Ayers Rock arkose is probobly- a wedge of
sediment deposited adjacent to the tectonically active area
to the south. As the Mount Currie Conglomerate is a
sinilar wedge it is possible that both units were deposited
at the same time. Hence the arkose is tentatively placed
in the Cambrian as a lithological variant of the Mount Currie
Conglomerate.

Ordovician

Ordovician sediments occur on the Petermann Ranges
and Bloods Range Sheet areas as outliers of the Larapinta
Group of the Amadeus Basin. The sediments are flat-lying
unaltered sandstone, dolomite, limestone, siltstone, sheale
and conglonerate unconformably overlying the metamocrphosed
and intensely folded Precambrian rocks. Aggregate thickness
is probably not more than 60-70 feet. Fragmentary molluscs
and trilobites from the Bloods Range Sheet area were not
generally identifinble but indicate an Ordovician age
(J. Gilbert - Tomlinson, B.M.R. pers. conm.).

Ordovician sediments crop out on the north-eastern
corner of the Petermann Ranges Sheet area. At specinmen
locality PR25, 43 feet of flat-lying Ordovician sandstone
uncomformably overlies coarsely porphyroblastic, fine to
medium-grained, quartz-biotite-feldspar schist which is in-



33,

truded by quiartz-feldspar ond feldspar-suurstz veins. At
the base is o thin bed of pebbly, pooriy sorted sandstone.
This is succeeded by silicified yellow-brown sandstone and
gritty sandstone which is medium~-grained and part coarse-
grained, well sorted and part poorly sorted, well rounded
and part angular, The sandstone is thin and nedium-bedded
and contains poorly outcropping interbeds which are probab-
ly siltstone. Higher in the sequence the asandstone is
better sorted and rounded and thin beds with bedding-plane
narkings and vert cal worm tubes appear. The hill is
capped by a pale yellow-brown, medium~-grained sandstone
which is laminated, hard, silicified and moderately sorted
and rounded. It contairns abundent diplocraterion.
Pipe-rock and white bimodal sandstone occurs
ad jacent to many of the ranges in the area. These deposits
have no stratigraphic control except they are underlain by
the metamorphic rocks of the region and are overlain by
conglomerate of probable Tertiary age. The discovery in
1964 of silicified wood and casts of vuascular plants
several feet above poorly preserved Scolithus tubes in a
similar deposit north of the Petermann Ranges has demon-
strated that some of these deposits are younger than
Ordovician.

? TURTIARY
Sandstone

An outerop of subhorizontal, coarse-grained sand-
stone, about 20' thick, occurs at PR78 near the Shaw River
north of the Petermann Ranges. The sandstone has a grey-
brown colour and is indistinctly bedded. It consists of

uneven, coarse, angular fragments of quartz in a fine-grained
gecondary siliceous matrix. Angular quartz fragments are
up to 3" long. The surface silicified portion breaks with
a conchoidal fracture and the pignes ©f fracture pass
through the included particles. Portions of the sandstone
which have not undergone surface silicification are friable
and break down into individual quartz grains. Casts of
vascular plants were found in the sandstone and some
silicified wood with vascular bundles are included. Traces
of vertical worm tubes occur at the same outcrop in 2 bed
just below that of the fossil wood. The vascular plants
indicate the age is late Palaeozoic to Recent and show that
not all the pipe rock of this area is Ordoviecian,

Flat-lying deposits of sandstone occur beneath
the Tertiary conglomerate adjacent to the Dean Range, Foster
Cliff and Gordon Hill. The deposit near TFoster Cliff con-



34,
tains organic morkires which resemble worm burrows but are
considered indeterminate. The conglomerate was deposited
on top of the scoured surface of the sandstone without any
ongular discordance. Simil=er deposits also occur on the
Bloods Range and Rawlinson Sheet aren. ©Some of these
deposi%s contain sbundant pipe rock and for this reason
have been mapped as Ordovician.

Conglomerate

Lithifiezd piedmont deposits occur on the flanks
of the high ranges. They dip at angles up to 15° awoy
from the ranges and beneath the Quaternary sand and
alluvium. They are often partly covered by recent scree,
and adjacent to Foster C1liff, Gordon Hill and the Dean
Range they are underlain conformably ond disconformably by
sandstone. IMany small crecks dissect the deposits.

The phenoclasts of these derposits are angular
to subrounded and poorly sorted with the largest, boulder-
sized fragments nearest the ranges or hills. The com-
ponents are derived from the adjacent ranges and consist
mainly of quartzite with smaller amounts of sericite schist
and vein quartz. The phenoclasts vory from less than an
inch to two feet in diameter., Similar sediments are re-
corded from the northern margin of the Amadeus Basin
(Prichard & Quinlan, 1962), but these are unlithified.

The conglomerates are considered by Prichard and
Quinlan to be Tertiary but Condon (in Prichard & Quinlan,
1962) considers that as the deposits are not deeply weather-
ed they were most probably formed during the Pleistocene
episode of strong erosion.

QUATERNARY

Deposits of aecolian sand, alluvium and travertino
cover the greater part of the area and their age is assumed
to be Quaternary. The orange-brown aeolian sand occurs as
flat plains and dunces. The dunes which are rarely over
twelve miles long are unconsolidated, branching, strongly
braided in some areas, and are up to 60 feet high but
average 20 to 30 feet above the plain level., The trend of
the dunes is generally east to north-east but adjacent to
the ranges deflections of the prevailing winds have caused
variations.

The alluvium occurs in flood plains fringing the
ranges and around the larger crecks. An extensive alluvinl
plain occurs along the northern flanks of the iusgrave Ranges
at lulga Park. The alluvial plains consist of a red-brown
alluvium which commonly contains pebbles,
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DEAN QUARTZITE
Sketch of structure exposed in
cliff face 2 miles west of Dean
Range, W.A.
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Note: Fold axes trend in direction 90" above and below thrust plane. Recrystallization lineation in
direction 0°

Bureau of Minsral Resources,Geology and Geophysics. Toaccompany Record 1964 /41,
April 1964. W/A/19




RECUMBENT FOLDING - SCHWERIN MURAL CRESCENT

i O R16/512

) peb

e N Y

Bureau of Mineral Resources,
Geology and Geophysics.
April 1964,

Photo scale 1:36,000

Toaccompany Record [964./41 .

NT/A/70

o4




2

Figure 12: F° folding in the Dean Quartzite 3 miles north of lount
Phillips (Petormanng R.‘;‘;'Lg_.r-.'.f" » Vortical schistosity 8° is
parallel to the axial plands of the fold and tho

lincation pitchos at 90 parallol to axos of tho folds.

._'Mdf F. ': L "‘ £
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Figure 13: Vertical schistosity and lincation in the Dean Quartzito
3 miles north of Mount Phillips. Quartz rods have dovelopoed
parallol to the linoation.

Nog. No.G/6223



Figurc 14: Rcoumbent folding in the Dean Quartzite at Glen
Cumming, noar Mount Russol in the Rawlinson Rango,

Westom Australia. Nog.No. G/6022.

Figuro 153 Isoclinal folding and middle 1limb shear in the Dean
Quartzite throec mileos wost-south-wost of Foster Cliff,
Northorn Territory. Note the schistosity is parallel
to the axial plane of tho fold.
Nog.No. G/6019



Figure 163 Isoclinally folded Dean Quartzite and porphyroblastic
augen gneiss at Butloer Dome, Northern Territory. The
quartzite is the white bsdded rock on the left side of
the photo and the gneiss is the darker rock on the
right side of the photo. Neg.No.G/6015.

Figure 17: Photo taken close up to the contact between Dean Quartzite
and gneiss in Fig.16. Dean quartzite at left grades into
sericitic quartzite; quartz scricitic schist, biotite.-quartz,
sericite schist, feldspar sericite biotite-quartz schist, and
porphyroblastic, medium-grair.d, biotite-quartz-feldspar,
augen gneiss. Neg.lio.G/6017



Figure 18: Recumbent fold in the Dean Quartzite and Pinyinne Becs at Foster Cliff, N.T. The quartzite glong
the top of the photo is overturned. The Pinyinna Beds form the poor outerop in the core of the
fold on the centre left of the photos. (See Fig.7.)

NegoNos«G/5995-6.
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Travertine ‘or caliche) scecurs o3 a +hin white
to grey crust, and forms small low outcrops in minor de-
pressions in the desert plain. The travertine probably
formed by precipitation from lime-rich waters of dessicat-
ing lokes or by precipitation from groundwater in low ly-
ing arcsas.

STRUCTURE

The discussion of the structure of the southern
margin of the Amadeus Basin is restricted to the crea in
which the Dean Quartzite crops out from the Rawlinson
Sheet area in the west to the Ayers Rock Sheet area in the
east. The structure of the remainder of the scuthern
margin is not discussed here but has been treated in Wells,
Stewart and Skwark: (1964).

The hypothesis of a regional recumbent fold was
advanced by Forman (1963), following mapping of the Bloods
Range Sheet area. The hypothesis was further substantiated
during the mapping of Petermann Ranges and Ayers Rock Sheet
areas and mapping »f part of Scott and Rawlinson Sheet
areas.,

It is now known that a uniform structural
pattern and sequence exists in the ranges between Giles in
Western Australia and Mulgae Park in the Northern Territory.
The nattern is consistent with that described from the
Scottish Highlands by mony workers., A description of this
pattern and sequence will form the first part of this
chapter., It is also known that rocks which were previously
at no greater depth than about 14,000 feet have been meta-
morphosed and in some places converted to gneiss and
granite. The implication that these rocks have been buried
to much greater depths by overfolding seems inescapable.
The final evidence in favour of a recumbent fold is that
the regional distribution of the Dean Quartzite can be
satisfactorily explained only if a recumbent fold is
assumed .

The Style of Deformation

The style of deformation may be seen by reference
to Figs. 10 - 18 incl. These show the small scale iso-
clinal and recumbent folding of the Dean Quartzite in the
Schwerin Mural Crescent, west of the Dean Range in Western
Australia, the Petermann Ranges, Rawlinson Range, 0lia
Chain and southern half of the Ayers Rock Sheet area. The
same style of folding scecurs nt Bloods Range and has
been described in Forman (1963, Figs. 15 and 16). TFigures
9, 12, 13 and 15 show that in arens where schistosity has
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Figurc 20: 0Olia

Gneiss two milos south of Gilos Creck.
The lithology is gnoissic schist with modium-

grained, thin quartz-foldspathio

o bands altornating
with thin pelitic bands. Tho subhorizontal
schistosity (89 or S) is rofo
tho band. The axial planc of ding
is 8. - . sl
bt Ixu'_-g.r-:u.c}/{m}j
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developed it is parallel to the axial plane of the fold

and that a lineation is parallel to the axial line of the
fold, Figures 10 and 11 show that in some areas at least

a lineation occurs at right angles to the predominant fold
direction. In both these figures the folds trendé east-west
and the lineation northerly. The northerly lineation is
the predominant lineation in the area and at other
localities is parallel to the axial lines of folds (Figures
9, 12 and 13).

It is therefore deduced that there are two
directions of recumbent and isvclinal folding, one roughly
east-west parallel t: the main trend of the ranges, the
other northerly and at right angles to the east-west fold-
ing. The east-west isoclinal folding is referred to here
as IE‘:L folding with F1 folds and the northerly isoclinal
folds are referred to as F2 folds. The folds are represent-
ed on Figure 19 which shows the regional trend and distri-
bution of the fold structures. Fl fulds are known from the
Schwerin Mural Crescent, the Dean Quartzite Range west of
the Dean Range, Bloods Range and the southern half of the
Ayers Rock Sheet area where they are clearly refolded by
F2 folds. The F2 fold exes plunge and trend parallel to
the dominant lineation of the region. TFolds associated
with the lineation have been recognized in the Petermann
Ranges, Olia Chain and southern half of Ayers Rock Sheet
area. It has not been proved in all areas whether the F
folds have been folded by the F2 fylds or vice versa.

Another folding, apporently later than Fl or F
occurs throughout the region. This is designated F3 on
Figure 19. The F° folds are well developed in the
Mannanana Range, Curdie Range, Mount Fagan, Mount Miller
and Mount Phillips and the axial planes strike east-south-
east parallel to the trend of these ranges. The folds are

1

2

typically tight with overturned axes dipping southerly at
moderate to steep angles. The northern limbs of anticlines
and the southern limbs of synclines are overturned. The
folding has produced 2 schistosity parallel to the axial
plane and a lineation parallel to the b - axis. Schistosity
and lineation associaoted with F2 are refolded by F3 (Fig. 20).
F3 folds also occur in the Kathleen Range area in Western
Australia and on the southern half of the Ayers Rock Sheet
area.

2 and

 Figure 21 is a block diagram showing P, F
F3 folds in their relation to the regiosnal recumbent fold.

The fold structures and associated schistosity
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and lineation are not restricted to the Dean Quartzité,_
but occur in the Bloods Range Beds, Mount Harris Basalt,
schist, 0lia Gneiss, Pottoyu Granite Complex and the
other granite bodiss,

The following section demonstrates the correlat-
ion between degree of metamorphism and position in the
structure and describes the netamorphic structures within
the rocks.

Metamorphism in the Recumbent Fuld

Figure 21 summarizes the position of the various
netamorphic ruck types in the recumbent fold. The least
altered volcanic and clastic sedimentary rocks beneath the
Dean Quartzite occur adjacent to the upper normal limb
where depth »f burial and subsequent degree >f deformation
are at a minimun, As these sediments are traced around
the fold past the northern nose area of the recumbent fold
on to the inverted middle limb the degree of metamorphism
increases and the volecanic and clastic sediments have been
converted to schist and amphibolite. Tracing along the
inverted middle limb towards the recumbent synclinal clos-
ure to the south the schists grade into fine-grained gneiss,
porphyroblastic schist and porphyroblastic gneiss both a-
bove and below the core of the inverted middle limb and
the normal bottom limb,., The gneiss is gradational with
granite which varies from foliated to massive.

The schistosity Sl and 82 in the schists is
parallel to the axial planes of Fl and F2 folds. The axial
planes of Fl and Fz, and therefore Sl and 52, appear tu be
parallel. Where schist grades into fine-grained gneiss,
or porphyroblastic gneiss the gneissosity is parallel to
the schistosity. It has been noted in the Petermann Ranges,
Dean Range, and Butler Dome in particular, that the gneiss-
osity in cuvarsely porphyroblastic cugen gneiss is parallel
to the axes of F° folds in the Dean Quortzite and to the
schistosity in the Dean Quartzite. The strong lineation L2
which occurs in the plane vf gneissosity is parallel to the
plunge and trend of the Fz folds in the adjacent Dean
Quartzite and to the lineation L2 on bedding surfaces (s°)
in the Dean Quartzite (as in Figs. 12 and 13). F- ond St
have not been proved in these structures but it is reason-
oble to assunme that Sl has been isoclinally folded parallel
to 82 and is now indistinguishable from it.

In areas where F3 and 33 are developed the Sl -
S sugfaees are folded into F3 folds which have a schistos~-

ity S™ parallel to the axial plane. F3 folds occur in the

2
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Dean Quartzite in the Manmanna,, ond OQurdie ranges and af
Mount Pagen and Mouny Phillips. They are proninently de-
veloped in the schists to the south of these ranges where
they have refolded ST - S° schistosity and L° lineation

and are most strongly developed farther south in the
Pottoyu Granite Complex. The schists which 1lie between the
Dean Quartzite and the Pottoyu Granite Complex are porphyro-
blastic in part and grade into fine to medium-grained
biotite-quartz-feldspar gneiss and porphyroblastic gneiss
in which the gneissosity is the same as Bt $% in the
schists. The gneissosity in the gneiss is also refolded

by PO and the development 5f S° in gneiss is visible in
Figure 20, The gneiss is gradational into granite in the
Pottoyu Granite Conplex. The 32 surface in the gneiss and
i (lineation) are folded by FO. ‘As the gneiss grades into
the gronite the folding becomes tighter and more isoclinal
so that the 82 becomes parallel to SB. In some of these
outcrops L2 is still visible though L3 is dominant., The
final stage of conversion of gneiss to granite is seen as
2 blurring of 82 t> the stage where it is no longer re-

cognizable and F°

folding is not visible. The resultant
granite preserves a weak to absent foliation, which is 83,
and a lineation LS. In the rapakivi granite the growth of
_abundant egg-sized, ovoid feldspars has largely destroyed
the original gneissosity (Sz) but the o0ld lineation L° is
still prominently visible in many outcrom . In the majority
of outecrops 82 and L2 are destroyed and only S3 and L5 are

visible.,

2 2

The preservation of S” and L™ in the granite as

a foliation and the gradual transition from dominant Sg

and L2 to donminant g9 and L3 are strong evidence in favour
of a metasonatic replacemert origin in situ for the granite
in the Pottoyu Granite Complex. The same sort of structurel
gradation is visible traversing the gneiss west of Butler
Dome into the granite west <f Butler Dome. It is therefore
concluded that much of the granite in the region was formed
at a late stage during the F3 folding. Some mobilization

of the granite has also occurred as sharp intrusive contacts
are visible in places with gneiss and schist.

Lineation is of wvarious types. The most readily
recognisable lineation is intersection of bedding and
schistosity in the Dean Quartzite. In most outcrops,
however, bedding and schistosity are parallel and the
lineation is best described as a mineral lineation due
either to an alignment and streaking of quartz and musco-
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Foldod gneiss scuth of Giles Crock on the Petermann
Ranges Sheet arca. The gnoiss is pinkish-groy, medium-—
grained and confains biotits, quartz and foldspar. Tho
isoclinal felidy axes trend castorly paralleol to tho

lineation in the gnoiss
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vite down the bedding plane or due to microscopie folds
and undulations on the bedding plane. Figure 13 shows
quartz rods which parallel the lineation in quartz-sericite
schist. In a few places it was possible to measure the
direction of maxirum elongation of pebbles and this -
direction was parallel to the adjacent mineral lineation.
The lineation measured was not always paraliel

or at right angles to the direction of minor fold axes in

the quartzite. In many outcrops a spread of lineation was
measured which in pleces converged on the direction of

ninor fold axes. At other localities a range of up to 40

or 80 degrees was measured in the direction of the fold

axes themselves without any indication that they belonged
to two periods of folding. At these localities the re-
lationships of bedding, schistosity, fold axes and lineat-
ion was obscure. However, in most outerops of strongly
lineated and recrystallized schistose quartzite the relat-
ionships were clear and conform to those described in this
section.

Within the gneiss the nost comnmon lineation is

a crude banding, stresking and orientation of dark and

light minerals on the plane of gneissosity. The lineation

is quite distinct. Some amphibclite interlayered with the
gneiss contains oriented amphibole with long axes parallel
to the lineation in the adjacent gneiss. In several
localities the lineation parallels minor folds in the
gneiss (as in Fig. 22). At other localities, particularly
in the coarsely porphyroblastic augen gneiss, no isoclinal
folding of gneissosity can be seen, but it is quite
possible that an earlier gneissosity has been folded
parallel to the late gneissosity and that the lineation
represents the outcrop of the relict gneissosity on the
later gneissosity surface. This hypothesis is supported
by two field observations.

1. The coarse porphyroblastic gneiss is transition-
al into the fine to medium-grained gneiss and appears
to have been developed from it.

2 Folding of the gneissosity is visible only in
the fine-to-medium~-grained varieties of gneiss. In
the southern half of the Ayers Rock Sheet area the
fine-to-mediun-grained gneiss contains the lineation
(Ll) (associated with Fl) folded about F° f£old axes,
whereas the coarse porphyroblastic gneiss contains
only the P° lineation (L2). It appears therefore that
the coarse porphyroblastic gneiss has developed during
F2 wherens the fine-to-medium-grained gneiss developed
during Fl.
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Conclusions

1. A uniform structural style and sequence per-
sists between Giles in Western Australia and Mulga Park in
the Northern Territory.

2, The style consists of isoclinal and recumbent
folding and cross fblding with a later tight to isoclinal

folding superimposed upon it.

3. The metamorphism of the quartzite and the
development of gneiss and gronite from the underlying rocks
took place during the same orngenic period and the same
metamorphic structures are preserved in schist, gneiss,
granite and quartzite.

4, After depositisn of the Winnall Beds the
Dean Quartzite was probably under a load of about 12,000
feet of sediment; T¢ account for the metamorphism which
took place later it is necessary to infold the Dean Quartz-
ite to a ruch greater depth.

5. The distribution of the Dean Quartzite is the
final consideration which suggests that the regional infold
ig a recumbent fold (i.e. close to horizontal). If the
fold were a vertical or steeply inclined infold, its core
would lie beneath Bloods Ronge and would not appear in the
Petermann Ronges and Dean Range.

The folding on the southern margin of the
Amadeus Basin has been named the "Petermonn Ranges Folding"
by Forman (1963). This folding is believed to have taken
place after deposition of the Winnall Beds and Inindia Beds
although these formations are not known to have been infolded.
Forman (1963) has outlined the evidence which suggests that
the Bitter Springs Limestone and equivalent Pinyinna Beds
-are inconpetent members of the sequence and that there is
a disharmonic relationship between the structure above and
below the Bitter Springs Limestone. The Winnall Beds and
Inindia Beds may have been squeezed out of the recumbent
fold by the plastic Pinyinna Beds and appear to have slid
northwards on a decollement surface in the Bitter Springs
Limestone. This relatisnship is shown diagrammatically in
Figure 21 which alsc shows the wedges of conglomerate and
arkose which were deposited in front of the fold.

GEOLOGICAL HISTORY
The order of geological events may be summarized

thus:

(1) Volecanic activity including the extrusion of Precan-
brian basic and acid lavas and sedimentation of the Mount
Harris Basalt and Bluods Range Beds,
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(2) Upworping and erosion near Bloods Range.

(3) Deposition of about 4000 feet of the Upper Protero-
zoic Dean Quartzite and Pinyinna Beds in a relatively
stable, epicontinental, shallow marine environment.

(4) 1Instability farther south in the Upper Proterozoic
caused a change fron carbonate to clastic sedimentation
evidenced by the Inindia Beds (about 2000 feet) and an
increase in instability and uplift evidenced by the Winnall
Beds (about 8000 feet).

(5) Petermann Ranges Folding late in the Upper Proterozoic
accompanied by metamorphism of the Mount Harris Basalt,
Bloods Range Beds, Dean Quartzite and Pinyinna Beds, and
formation nf schist, porphyroblastic schist, gneiss and
granite, The orogeny cnused recumbent and isoclinal fold-
ing of the sediments beneath the Pinyinna Beds and Bitter
Springs Linestone while the sediments overlying probably
glid northwards on a deconllement surface. Intrusion of
dolerite. Area rises above sea and erosion commences,

(6) Deposition of a tectonic wedge of Mount Currie Con-
zlomerate and Ayers Rock arkose against the northern
front of the main recumbent fold mountain probably early
in the Cambrian, |
(7) Erosion of newly raised land surface during the Can-
brian and depositicn of the post-orogenic Cambrian strata
in deltaic and paralic environments along its northern
edge.

(8) Marine transgression. A shallow Ordovician sea spread
southwards over parts of the Bloyods Range and Petermann
Ranges Sheet areas. Deposition took place in a stable,
shallow, marine environment.,

(9) Slow weathering and erosion,; Some conglomerate and
sondstone may have been deposited adjacent to the ranges
in the Mesozoic.

(10) Tertiary pluvial period when conglomerates were de-
posited near ranges and the water-table may have emerged
over the low-lying areas now occupied by Lake Neale and
Lake Amadeus.

(11) Deposition of travertine in low=lying areas.

(12) A period of aridity when the water-table dropped.
Alluvial sand reworked by wind into sand dunes.

(13) Sand Aunes became stable.

ECONOMIC GEOLOGY

No economic mineral deposits are known on the
southern margin of the Amadeus Basin.
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Copper

Occurrences of copper on the Bloods Range Sheet
aren were reported by Forman (1963). Deposits of malachite
asccur in the Kathleen Range area of the Scott Sheet., The
deposits occur in the Mount Harris Basalt and Bloods Range
Beds in sericite schist, sericitic guartzite and epidotiz-
ed amygdaloidal basalt. In some deposits the malachite is
micaceous and is oriented parallel to the netamorphic
sericite in the same rock. In other deposits the malachite
is secondary. None of these deposits is of gconomic size
at the surface, and none has been tested at depth because
the surface showings have not been considere:d sufficiently
encouraging to warrant drilling.

Lead, silver and gold
Secondary lead minerals, galena, silver and gnld

were found with secondary copper minerals in vein quartz
intruding the Mount Harris Basalt on the Bloods Range Sheet
area (F:rman, 1963)., None of these minerals occurred in
economic quantities and the outcrop of mineralized vein
quartz was very small.

Phosphate

Phosphate has been reported from the Bloods Range
Sheet area (Forman, 1963) but the deposit is nit of
gcononic interest.

Underground Water
Supplies of underground water have been obtained
at Giles, Livingstone Pass; Ayers Rock and Mulga Park
Station. Two bores for water have been drilled at Mount
Olga without success. Bore data for the Livingstone Pass
area are indicated below. Wells et al, (19€1) give bore
data for the Giles area and Wells et al (1964), give bore
data for the Ayers Rock Sheet area. The following summary
outlines the type of occurrence of water at Giles, Living-
stone Pass, Ayers Rock and Mulga Park.
(1) Giles
The water is obtained from bores south of the
Rawlinson Range near Giles. These bores are sited
along the creek which flows from near Giles
through the Pass of the Abencerrages. . It is prob-
able that the water is obtained from alluvium

which overlies porphyroblastic schist and gneiss,
(2) Livingstone Pass
The catchment area is in Learmonth Park and the
Dean Range -~ Schwerin Mural Crescent area to the
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west, It has not been proved that water flows
underground from the east to the Docker River in
the valley between the Petermann Ranges.

One bore was sited in Livingstone Pass to test
the flow through the pass from the Learmonth Park,
catchment area. Severanl other bores were sited
to> the west of Livingstone Pass to test the under-
ground flow from the Dean Range - Schwerin Mural
Crescent catchment area; one of these obtained a
good supply of potable water., The remainder of
the bores were sited farther north across the
Docker River to test the underground flow Of
water through the northern gap in the Petermam
Ranges. The water from these bores was mnostly
salty.

All the water was obtained from unconsolidated
sedinents over-lying the Dean Quartzite, Pirnyinna
Beds or Precnmbrian metamorphics. The results of
the drilling programme, which was carried out by
the Water Resources Branch, Northern Territory
Administration, Alice Springs, between May and
August, 1963 are summorized in the following tahle
(Youles, 1964).

TABLE 2.

Bore No. Depth T.DBs Yield Drawdown Remarks

G52/3-1 208ft. 525ppm. 1200gph. 4,856ft.,

G52/3-2 130ft. 3860ppm. 1440gph. 1217t

G52/3-3 130ft. 5160ppm. Not tested

G52/3-4  130ft. 1528ppm. 600gph. 14ft.

G52/3-5 205ft. 546ppm. Not tested 100*' N.E, of
bore 3 - 10

652/3-6  117ft.  2832ppm. 1000gph. 18.15£%.,

G52/3-7 115ft. 1167ppm. Not tested

G52/3-8 105ft. - Not tested 100' S of
bore 3 - 1

G52/3-9  105ft. - Not tested 100' N of
bore 3 - 1

G52/3-10 120ft. 318ppm. 1750gph. 22.5ft. Probable
production
bore.

(3) Ayers Rock
Good water has been obtained near Ayers Rock by
drilling the surrounding alluvial deposits. Seven
bores have been sunk to depths of bhetween 50 and
400 feet through clay, sand, silt and travertine.
The 400-foot bore appears to have penetrated hed-
rock and was unsuccessful., Only two of these bhores,
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Reserve Ho,., 2 try and Tuits No. 2 try, struck
water in excess of 600 gallons per hour.

(4) Mulga Park
Bore records for Mulga Park Station are partic-

ularly poor. All the bores were commenced in
alluvium and many were carried to bedrock gneiss,
schist, amphibolite, dolerite and granite in most
cases., No information is available as to whether
the water was obtained in the alluvium or in the
bedrock, The area east of Britten Jones Creek is
largely an alluvial flat with little indication
of subsurface basenent contours on which tu base
a drilling programnme. Water has been found by a
process of trial and error and in the process
many unsuccessful bores have been drilled.

Petroleum Prospects

The southern margin of the Amadeus Basin offers
no petruleun prospects owing to the age, structure and
metamorphism of the rocks. However 0il could accumulate
north of the southern norgin within the Amadeus Basin.
Close to the southern margin, the Bitter Springs Limestone

and Pinyinna Beds and Inindia Beds of Upper Proterzoic age,
offer potential source rocks and porosity could be obtain-
ed in the Inindia Beds or the Winnall Beds. No suitable
structural traps are known at the present time from surface
outcrop adjacent to the southern margin.

GEOPHYSICAL DATA

Reconnaissance aeromagnetic and regional gravity
deta have been obtained by the Geophysical Branch of ‘the
Bureau of Mineral Resonurces.

Between 21st October and 26th October 1960 the
Genphysical Branch flew aeromagnetic traverses from Alice
Springs to Giles and other flights from Giles. Another
flight was made from Mount Davies in South Australia t9
Alice Springs (Goodeve, 1961). The flights west of Giles
indicated shallow basenent within the area described in this
report. On the traverse from Alice Springs to Giles over
the Amadeus Basin the smooth magnetic profile indicated that
any fluctuations in magnetic intensity »f the basement
rocks were obscured by over 10,000 feet of sediments. The
smooth profile changed to a profile of moderate magnetic
variation, as the plane flew over the Bloods Range Sheet
area, at a point several miles north-east of Pinyinna and
McNichol Ranges. From this point to Giles the magnetic
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basement is interpreted at depths »f 0-2000 feet and agrees
with the area of outcrop of the Dean Quartzite, Bloods Range
Beds, Mount Harris Basalt and some granite and gneiss.

The filight from Mount Davies to Alice Springs wns made over
Foster Cliff and Ayers Rock. Between Mount Davies, Foster
Cliff and Ayers Rock the magnetic profile indicates base-
ment is at shallow depth. This result agrees with the
abundance of outcrop >f quartzite, zZranite and gneiss from
Mount Davies to within 10 miles of Ayers Rack and suggests
that the Ayers Rock arkose may contain budies of different
‘magnetic intensity.

Between ayers Rock and Alice Springs the smooth
profile indicated magnetic basement to be at least 10,000
feet below ground éurface.

The nature o>f the nagnetic basenent is known from
outerop geclogy aleong the southern margin of the basin but
cannot be assumed to be the same farther north beneath the
sedinents of the Anadeus Basin. The reason for this is
that the Bloods Range Beds »r equivalents, which have been
partially granitized and metamorphosed along the southern
margin, may he unaltered if they occur beneath the Dean
Quartzite or Heavitree Quartzite in the Amadeus Basin. In
this case magnetic basement would not occur at the base of
the Dean Quartzite or Heavitree Quartzite but perhaps some
thousands of feet deeper where the Bloods Range Beds may be
in contact with the Mount Harris Basalt or with older
igneous and metamorphic rocks. Hence the regional uncon-
formity beneath the Dean Quartzite and the difference in
intensity of metamorphism of the sediments beneath the
Dean Quartzite make it impossible to be certain of the
position of the magnetic basement below the deeper parts of
the Amadeus Basin. However it is unlikely that magnetic
basement will occur above the Dean Quartzite or Heavitree
Quartzite.

Economic basement may be taken as the base of the
Heavitree Quartzite/Dean Quartzite, and this may or may not
coincide with magnetic basement. The thickness of sediments
above economic basement may aggregate 14,000 feet to the
top of the Winnall Beds and hence a depth of over 10,000
feet to magnetic basement is reasonable.

In 1962 the Geophysical Branch made a regional
gravity recomnaissance in the areas as part of a larger
programme, in the Amadeus and Cenning Basins (Lonsdale &
Flavelle, 1963). Figure 23 shows the preliminary bouguer
anomaly map of the area. The most noteable features of
this map are (1) a gravity minimum which extends from the
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Kelly Hills on the Ayers Rock Sheet area through the north-
ern half of the Petermann Raonges Sheet area to the Scott
Sheet area twenty to thirty miles south of Giles. (2) A
gravity ridge extending along Bloods Range and the northern
part of the Ayers Rock Sheet area. (3) A gravity minimum
to the north of the gravity ridge.

It may be possible to explain part of the northern
gravity minimum by the thickness of Amadeus Basin sediments
in that area, but the southern gravity minimum overlies
Olia Gneiss, Dean Quartzite and granite. To explajin the
southern minimum, the gravity ridge to the north, and a
maximum farther south, it is necessary to postulatg a
density contrast in the "basement" rocks and an increased
thickness of low density rocks along the gravity minimum,
It seems probatle thet the disposition of the high and low
density rocks in the "basement" has been controlled by
orogenic processes which also caused the folding of the
sediments within the Amadeus Basin.

A strong maximum anomaly in the southern part
of the Scott Sheet area may be explained by the presence of
high density, basic and ultrabasic igneous rocks.



Basedow,H. 1905 =~

Basedow, H., 1929 =

Blatchford, T. 1932 -

CSIRO

Coates, R.P., 1962 -

Ellis, H.A. 1937 -

George, F.Ri 1907 -

Giles, E. 1889 -

Gillespie,I. 1959 -

Goodeve, P, 1961 =

47,

REFERENCES

Government of South Australia,
North West Prospecting Expedition
1903 Trans. Roy. Soc. S.A. 29
57-102

Geological Report on the Petermann
Ranges, Central Australia Geogr.
Jour. 1929, 259-265

Mt. Olga, Central Australia Rep.
Aust. Ass. Adv. Sci.

General Report on Lands of the
Alice Springs Area, Northern
Territory. Land Research Series
No. 6

Geology of the Alberga 4-mile
military sheet Geol., Surv, S, Aust,
Rep. of invests. No, 22

Report on some observations made on
a journey from Alice Springs to the
country north of the Rawlinson Ranges
in W,A., via the Musgrave and Peter-
mann Ranges in 1936 (with plans)

Ann. Rep. Dep. Min, W,Aust for 1936,
62-77

Regional Geology of Bloods Range
Sheet, South-west Amadeus Basin
Bur. Min. Resour. Aust. Rec. 1963/47
(unpubl.)

Journal (with plans) of the Govern-
ment Prospecting Expedition to the
south-west portions of the Northern
Territory S. Aust. parl. Pap. 50

Australia Twice Traversed,K London:
Sampson, Low, Marston, Searle, and
Rivington, 2 volumes

The Southwest Amadeus Basin Geolog-
ical Reconnaissance Survey Frome-
Broken Hill Co. Rep. 4300 - G-23
(unpubl.)

Rawlinson Range - Young Range, Aero-
magnetic Reconnaissance Survey W.A.
1960 Bur. Min. Resour, Aust. Rec.,
1961/137 (Unpubl.)




Hossfeld,P.S. 1941 -

Joklik, G.F. 1952

Lonsdale, G. and
Flavelle, A,

Mack ay, D

Maurice, R.T.

Ollien C.D: and
Tuddenham, W.G.

Pritchard, C.E.
and Quinlan T.

Tatey, R. and
Watt, J.A.

Tietkéns, W.H.

Veevers, J. and
Wells, A,.T.

Wells, A.T.,
Forman, D.J. and
Ranford, L.C.

Wells, A.T.,
Ranforg, L.C. and
Cook, P.J.

1963

1934

1904

1961

1962

1896

1961

1961

1963

48,

Stratigraphy and structure of the
Northern Territory Trans., Roy. Soc.

Geological Reconnaissance of South
Western Portion of Northern Territ-
ory Bur. Min. Resour., Aust. Rep. 10

Amadeus Basin and South Canning
Basin. Results of Reconnaissance
Gravity Survey using helicopter N.T.
and W.,A., 1962 Bur. Min. Resour.
Aust. Geophys. Prog. Rep. No. 1963/4

The Mackay Aerial Survey Expedition,
Central Australia. Geogr. J., 84 (6).

Extracts from Journals of Explor-
ations from Fowlers Bay to Rawlinson
Ranges and Fowlers Bay to Cambridge
Gulf (with plans) S. Aust. Parl. Pap.

for 1904.

Inselbergs in Central Australia
Zeitschrift flir Geomorphologie
Dec., 61.

The Geology of the Southern Half of
the Hermansburg 1:250,000 Sheet
Bur. Min., Resour. Aust. Rep. 61

Report on the Horn Expedition to
Central Australia Part III Geology
and Botany 1896.

Journal of the Central Australian
Exploring Expedition with map and
section C.E. Bristow, Govt. Printer,
Adelaide &%,

Geology of the Canning Basin,; Bur.
HMin. Resour. Aust. Bull. No. 60

Geological Reconnaissance of the
Rawlinson - Macdonald area, Western
Australia Bur. Min, Resour. Aust.
Rec. 1961/59 (Unpubl.)

Geology of the Lake Amadeus
1:250,000 Sheet area, Northern
Territory. Bur. Min, Resour. Aust.
Rec, 1962/51 (Unpubl.)




49.

Wells, A.T., 1964 - Geology of the south-eastern part

Stewart,i.J. and of the Amadeus Basin., Bur. Min.

Skwarko, S.K. Resour. Aust. Rec., 1964/35 (Unpubl.)

Wells, L.A. 1904 - Report of prospecting expeditions to
Musgrave lMann and Rawlinson Ranges
in 1901. S, Aust. parl. Pap. No. 43
for 1904.

Wells, L.A. 1904 - Report of Prospecting expedition to

and George, F.R., Musgrave, Mann and Tomkinson Ranges
in 1903 S. iust. parl. Pap. No., 54
for 1904,

Youles, I.P. 1964 - in Occurence of Groundwater in the

Petermann Ranges. Bur. Min. Resour.
hust. Rec., 1964/ (Unpubl.)




COMMONWEALTH OF AUSTRALIA

DEPARTMENT OF NATIONAL DEVELOPMENT

BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS

REGIONAL GEOLOGY OF THE SOUTHERN
MARGIN, AMADEUS BASIN, RAWLINSON
RANGE TO MULGA PARK STATION.

BY

D. J. FORMAN and P. M. HANCOCK
RECORDS 1964/41

1 : 250,000 MAPS OF AYERS ROCK, PETERMANN RANGES,
BLOODS RANGE AND RAWLINSON

The information contained in this report has been obtained by the Department of National Dezvelepment,

as part of the policy of the Commonwealth Government, to assist in the exploration and development

It may not be published in any form or used in a company prospectus without

of mineral resources.
Bureau of Mineral Resources, Geology and Geophysics.

the permission in writing of the Director,




AUSTRALIA 1:250,000

AYERS ROCK

NORTHERN TERRITORY

TR

1:250,000 GEOLOGICAL SERIES SHEET SG 52-8

-

130°30'

250

Rore 4M

Inindia

D

25°00'

170M

Giles Met Stn

B it F

N

e UNE

SATY ' (\,\
(2T

o, 2R

DA\ =
L P N \,

e
S et
N

)
“

\
A\ 1753 Pzc?
e N\ —

%/4,‘;9"

50 R

B e O
~~2>-Pre ARII 5
o

P2c <

= | e e i =
Pzm ARB\%‘-—“:{U‘S:, \:\Pub =

< RN -."'" ;\'/x BN
T

..\Q \ C\‘:‘Pun\‘\. S\x‘\//‘m 755
BUY O5Eg, ARTS
1) -+
i\\‘§5§;\\,‘;"'
NN Bon 1 0s

//7 St &

Pa

30

26°00'

s
=
~/ = A

=

- i

sall <l sl
PSS W T
NG |\

[t
TS e

=05 =<2 ‘
L&y £ast Lake
l::) Os £

33,_1‘\%20 B
o -0t
N

/

~
KT8,

| el

\

Lulf/\ ﬁ‘f(_;{
)

1

==

1V
T

~ \\
SOPA Pzm

o s

2

W=

: 5 ol = 7/
~Spring Well
’/,..,

S~
“~"AR766 * {
=—
i R D, =
7% ARTss r*-uir'em‘ =
S/ ART63
L -

b}
ptn )7 2T
T
Y\

7
b

7»(‘ Pud
esh el
s
<Ll o

L5

?

;'\g Pud
N,
pen i3

[ 3%
ST
Qa—/: ’,’/’pEn
Rl 16

<UL
|

] et

il UET N

T

iy

[
VP
“‘\ ( ‘j'?l'm

s

2

i
bl e Tieend

XXar 708"
=7

«

R
- o gl

-

FELTHAM H

R 32

8

LSS

P=

2 N —
Afss, LA

o
N ,"\@1 i

Rud 7 fxBud N
\\'/ \ (i-‘\s( ™

RT

-

A 1%
By R
23—l 4;- \

VR

YUNUNBA HILL /5
|~ <*/
z > ptn )
MT FRASERe <

= ptn 7

]
Qa
t
ptn
(,pf.n

ficem
n

30°30'

Mt Davies Mining Gamp 170 M

o asmen e o s e e

Compiled and issued by the Bureau of Mineral Resources, Geology and Geophysics,
Department of National Development. Base map compiled by the Division of National Mapping,
Department of National Development. Aerial photography by the Royal Australian Air Force;

complete vertical coverage at 1 :46 500 scale.
Transverse Mercator Projection

INDEX TO ADJOINING SHEETS

Showing Magnetic Declination

T T T
MACDONALD ':m RENNIE MT LIEBIG HERMANNSBLRG | ALICE SPRINGS
5 5214 | 5¢ 5245 SF 5218 SF 53,13 SF 5314
. v .
RAWLINSON I BLOODS RANGE | LAKE AMADEUS | HEN3URY RODINGA
36 522 156 523 xlc 524 56 53-1 56 53-2
\ i
. T )
s SCOTT ‘ PETERMANN AYERS ROCK KULGERA FINKE
f | RecEs 6528 56 535
56 526 \ sr;jnLJ < -y 56 s.il-b
1 SN o
C00PER AN WOODROFFE | ALBERGA ABMINGA
6 52- $6 52.11 6 5212 56 539 4
56 52-10 ‘ " G 56 5310
i b 1
WAIGEN BIRKSGATE INDSAY EVERARD WVN;INNA
56 52-14 6 5215 6 52-16 SG:”'” 56 5314
\ L [

ANNUAL CHANGE 1'30'E

Scale 1 : 250,000

Geology, 1963, by
Compilation by :
Drawn , 1964, by

GEOLOGICAL RELIABILITY DIAGRAM

5 Q 5 10 15 MILES
(S a———— - R ]
5 0 B 10 15 20 20 KILOMLTRES

Sections

Folding schematic
SCALE : =

W-'
( Cainozoic units omitted from sections

B

B Reconnaissance , traverses and air-photo

C  Air-photo interpretation only

)

DJ Forman , AT Wells, A.S Mikolajczak
¢ A5 Mikolajezak

interpretation

20000
16000’ j lnkanunna Creek Track
- \ : |
12000 —| ! I
=1 i |
8000’ | |
I
4000’ | |
. |
o' — 77 £ E
= pn = / / = = Bun B
,
4000" — = = / / = - = L 4000’
— IS =% FOW- / e
8000" z = A 8 ’
—l / / - e 7 \// / 7= 000
12000 e g 2 = :
~ = 12000
- pén // = = N /‘) // Pub ==
16000" = &= A4 .
= Sy A Buw & Al = — - [l
’ \\i)t\\\‘ ,/// # e — [
20000 E \\$Q§\:; = (_/ = /I \\ = ////'7// Bud - 20000"
24000 — Bon 77 = s =" = ‘
= 1 g = — = = - 24000
28000’ IL /// /’::——/’ =2 //// = =
e — - - 28000
32000’ - - :
32000
. : : : |
D Pertnjara Formation? Pertnjara Formation ? = Road Track MT CONNER Track E
= \ Track |
! | g 1
i ! { 1
4000’ | ; : i i ,
= I ! i ! e i [ 4000
& ! : = = = |
2 P = — .
. B A~ = - - o Rub ~—__ Bun? S _Ruw? g
4000" ¢ g o Pub P - EE e e > St {7
- - = - e Bun S e e e oan | Undifferentiated Upper Broterozoic? rocks [
- = Lo = o ; [z
8000 - B e - _ R \::\‘____:/,,’ - 8000’
’ 5 ——— e e C
128905 Precambrian rocks St TN T il e S, —— —— — — [ o000’
e SRR 0 U 00000 SR e - fo B T e et o Ll oy e Precambrian rocks -
16000 16000’

: D.J.Forman , PM Hancock, A.J Stewart, AT Wells

PRELIMINARY EDITION, 1964
SUBJECT TO AMENDMENT

NO PART OF THIS MAP IS TO BE REPRODUCED FOR PUBLICATION
WITHOUT THF WRITTEN PERMISSION OF THF DIRFCTOR OF THE

BUREAU OF MINERAL RESOURCES GEOLOGY AND GEOPHYSICS
DEPARTMENT OF NATIONAL DEVFL OPMENT CANBERRA ACT
Reference
7 i
Qa Alluvium
Qs Sand
@) QUATERNARY 9
O Qt Evaporites
o4
2= Ql Travertine
<C
- Qg Gypsum
\
4
Te Conglomerate
TERTIARY <
TI Limestone
\ L
( UN DIFFERENTI ATED Mereenie Sandstone Pzm Red-brown silty sandstone and white cross-bedded sandstone
O _ — : = .
6 Stokes Formation 0t Shale and siltstone, some fossiliferous dolomite at base
; N ORDOVICIAN
F 8< Stairway Sandstone Os White fine sandstone and kaolinitic sandstone, minor siltstone
‘ <
| -
| < =
| o CAMBRIAN Pertacorrta Formation = €p Pebble conglomerate
| —_—
|
U N D I FFE RE NT' ATE D Pze Conglomerate; arkose at Ayers Rock possible lithological variant
3
’ £
Winnall Beds Pow Fine siliceous sandstone and dark brown siltstone, minor con-
glomerate
| Inindia Beds Pun Red-brown and white siltstone, chert, sandstone, pebbly siltstone.
3 thin beds of dolomite
|
Z .
\ < UPPER PROTEROZO|C4 Bitter Springs Limestone Pub Dark grey dolomite
| o
‘ o = . . :
| EJ Plnymna Beds Pui Grey phyllite and quartz-sericite schist
<
O .
Ll Dean Quartzite Pud Schistose quartzite
x
a
r
an Gneiss with schist and amphibolite
; UNDIFFERENTIATED =
pty Granite
. \
i
|
i ) o Bore
| ———=—-= Geological boundary
‘ p Abandoned bore
‘ (-$— ------ Anticline, showing plunge 4
| fu] Well
D Syncline. showing plunge
| T Tank
‘ -:ﬂ,— ------ Overturned anticline
| OF  Earth tank
————==e= Fault
‘ Where location of boundaries, folds and faults is approximate, line is broken; T Windpump
i where inferred, queried; where concealed, boundaries and folds are dotted, )
faults are shown by short dashes r Spring
52 Strike and dip of strata ©~RH Rockhole
+ Horizontal strata =« Sand dunes
‘ o, Overturned strata
‘ 5 Dip < 15° I
X Dip 15°—45° = Road
% Dip > 45° air-photo interpretation === Nehicleitrack
— ”\> il e = State boundary
‘0, Joint pattern J -/~ Fence
£ Strike and dip of foliation “5 Lonner ™ Homestead
> Strike and dip of foliation, unmeasured = = Landing ground
- Vertical foliation f1vd  Yard
-+— Horizontal foliation i Astronomical station
A Strike and dip of bedding with trend of lineation A Trigonometrical station
= Strike and dip of foliation with trend of lineation « 1725 Height in feet, instrument Icvelled ‘l datum: mean sea level
— Trend of lineation o 1725 Height in feet, barometric J Port Augusta
)} Macrofossil locality
= xAR705  Specimen locality
2 KW-8
@0 " Measured section
h‘g == Dyke : do - dolerite
2
o
=
=2
€
2
s
>

DARWIN,

BIRDUM

NORTHERN
TERRITORY

ALICE SPRINGE

;.%-.;\._

|
|
|
|
|
|
|
|
|
|

=

DIAGRAMMATIC RELATIONSHIP OF ROCK UNITS

AYERS ROCK
SHEET SG 52-8

Bun

oA
arkose

p€n

Pa¥aa ey

Unconformity



O

OUTCROPS
%

=S5 W n
PR
& W openy a7

\\
%

>N

{
W G

&
AR

3

X
\

T JENKIN

ONLY %
(i )

M _“DUFFIELD ROCKS

(B
s

\

—

<
(’? <

A

/'PG;‘)
i
2 penl ! ¥ pel
n Lo eV AR
ﬁwﬂ ‘?—G’\')‘?S

Compiled and  issued by the Bureau of Mineral Resources, Geology and
Geophysics, Department of National Development. Topographic base compiled
by the Division of National Mapping, Department of National Development.
Aerial photography by the Royal Australian Air Force; complete vertical
coverage at 1:46,500 scale. Transverse Mercator Projection.

4000
2000’

2000’
4000°
6000’
8000"

\l‘\

N
/

INDEX TO ADJOINING !

Showing Magnetic Declina

|

RYAN\3
SF 52-!\

T
MACDONALDl MT RENNIE| MT
SF52-14 \sr 52-15 [sF 4 52-1¢

COoBB
5652 ~1

¢
RAWLINSON| BLOODS
56 52-2| 35 52-3 | 56|52~

LAKE ||
[RANGE |AMADEU!

™
BENTLEY

§6 52-5

s fpererman] AvERs
07T =¥ RANGES | ROCK
$652-6 7§ SG 52-7 | 5G sz-aj

TALBOT

SG 52-9

tooper || mann wooorors A
3652-10 | m|S65211| ¢ 52-12/ 5

%

sasz-13| 595214 | 96 52-15| 36 52-16/ 8

ENNIS|WAIGEN {BIRKSGATE| LINDSAY |

ANNUAL CHANGE I'E

p€o

Scale 1:250,000

5 10

15 MILES

e e

10 15

Sections
v

le —=1
Scale m

Folding schematic

(Cainozoic units omitted from sections)

25 KILOMETRES

| i e e s e |

4000" —
2000" —

o' —
2000’ —

8000’ —
8000

GEOLOGICAL RELIABILITY DIAGRAM

Drawn by : F.J.Roberfs .

merous traverses
tation

4000’
2000’

2000
4000’
6000’

8000°

i

Geology, 1963, by : D.J.Forman, P.M.Hancock .
1962, by: D.J.Forman, A.J.Stewart.

Compiled, 1964, by : D.J.Forman.

DARWIN,

NORTHERN
TERRITORY

ALICE SPRINGS

v .\ __ j

CAINOZOIC

c

= P T

UPPER
PROTEROZOIC

PETERMANN RANGES
SHEET SG 52.7

Sandsto

Granite

Granite,

Gneiss,

Schist, quai

Geological boundary
Anticline, showing plunge
Syncline, showing plunge
Overturned anticline
Overturned syncline -

Fault
Where location of boundaries, fp
where inferred, queried; where
faults are shown by short dash
Strike and dip of strata

Vertical strata
Horizontal strata
Overturned strata 2
Dip < 15°
Dip 15° — 45°

v~ Unconformity

faults is approximate, line is broken;
. boundaries and folds are dotted,




i

i

B i e 1 4

**

gl
i
i

i
T
l

i
p

iy
i
l

m léz‘{iﬁihnql 1

lM
I
l

:

i
i
N\N.'!Hiumlngmi%
i
e
1iﬁ?wH{!'tlm!;!:!!ﬁii!mw
Rl
u;;d'}ﬂmiii«".!!mmIHiHIE'WNmnu.um-pl.
it
U a gl g
il m“'[hm "ll' G» i lllllm"
i Ii]”"[ﬂlﬂ" :
h ty
lﬂ[ 1

I | H
i\ '»'"""“'f'ﬂ:
|

r; “mlllw | ! |

|

iy

Ii: ”n

00 GEOL

il

i n‘ ;
T

il L
il ltmiih'ii

"'i“ il

o
et
i
! -
i ¥
*
v
§
e -
i
¥
.
iy
o 3
y
i
g F
f i

%

At R R
AL ek
|,| ikt il R

3 ————
N AR TS
AL
Bl

x

]
\_7~

~

4 ’f"
t’j:“’ ‘r(j;&gg,_, =

; & ‘\r‘-";‘): e
g
S _xBRES_BRETX

e

'_,,__a-—

———
>

<

_’r\."‘—"— Pl

g

AVERS ROCK 1LT M

and published by the Bureou of Mineral Resources, Geology -and. »
cs, Department of National DeVelopmenf.,Topographic base compiled
it i the ion of National Mapping. Department. of g
. Aeriol photogrophy by Adastra Airways Pty.Ltd. 1957 ;complete verticol
' covérage of 1:46,500 scale. Trdnsverse Mercator Projection. :

ationial Development.

| Showing Magnetic Declination

D.JJ. Formani A.Ji!

il |
WEBB  |LAKE MACKAY
SF52-10 hSF B2

acoonato | M REWNE |
| sF 5214

iy

| SF s2-is | | SF
i

i L
MT.DOREEN | NJ
Ml

WS RE
i Al s
¥ § g 3

;|

NA RA.  ILYARALONA RA.
S

=

i .
¢ 3
£ :
a_l ¥
l 4000 :
i o Ml e e o
T : RS
© Ut L MANNANANA . HULLR.
iy 2L RARGE T A Gl
Mpgsl [0 Sk
: RE o:
10000"
; 200001 —
e o

| TERTIARY ?

N DIFFERENTI A'LEB Mereenie Sandstone

I

il

Pertnjara Formation

Mt. Currie Cenglomerate

.
’ - -
Undifferentiated < A
) i
i Larapinta Group ol
2 X
Cleland S
i
~ Bitter Springs Limestorie | tub | Crystaniie dorsmire: AToaT 5170MaronTe. . i e ; T s
Lo oSt
Gneiss
FPorphyroblastic schists, guartz - feldspar porphyry
e j‘ s # Sondstone, arkose, tuff, a?g/omemﬁ fee
2 Mﬁange Beds pEb basalt andt acid porphyry : e
Mount Harris Basalt pEh L Epidotized a basalt
iy S Geologica/ boundary
. 4“*“""" Syncline, showing plunge il : ’
f i i i i i -~
—H——— yncline, overturned ’
'1"{'——— Anticline, showing plunge
& 5?&-—— Anticline, overturned, fhow/hg plunge ;f axis
ve————, LU |
Iq/her_e location of boundaries, folds and foults is approximate
line /s broken ; where inferred, queried; where coricealed. bourdaries
ond folds are dotted, foults are shown by short dashes
Strike and dip of Sfrata
Verticol strata j i
Overturned strofa i ;
Dip </5 -
y Dijp 159 -45°%
: 1-' e i
e :
ey
%N I
j ,  Strike %nd dip of bedding and plun e T . o
Strike and dip of i fb/ia}‘iorr" i
J2s Strike ond dip of foliation and plunge of lineation
e Vertica/ /'o/m‘ \
® Macrofossi/ locolity
*BR84 . Text reference to specimen locality
e Dyke or vein : q - guortz
Minor mineral o€currance
Pb Lead
; Sy Cu Copper
Ph Phosphate rock
e RH Rockhole )
il
TISeT Sond duries
B Water bore
===z=z== Vehicle Frack ; T L
£ @NMA/C/20 Astronomical stetion i i e R P .
, #t IS4 Height in feet, ins
: !
N S S R R S S s T o s oS! = S AL i —
2l ‘M’u‘-',“ f '3 o itttk 3 i = 54 )
dhalit lltlaiein




RAWLINSON
AUSTRALIA 1 : 250,000 AL WESTERN AUSTRALIA 1: 250,000 GEOLOGICAL SERIES SHEET SG 52-2

SANDY BLIGHT JUNCTION 122 MILES

Reference
127 ° 30 128°0" 15
o ’ Y e i o /"v‘ al e
LG e g N e oo L
o N ‘%t:}g; ‘:\-\E;‘ T Bue (A
JQ\ NP /’i\/ i ,’}/ ( ( Qs Sand
Ty < = Wbl

Qa Alluvivm

QUATERNARY $

—————
T— =

Qt Evaporites

| ?T% K

CAINOZOIC

;\ /ﬂ‘ o ‘sx Ql Travertine
ok SIED ;
? TERTIARY Fe Conglomerate

i

VX
i

LW
A
N
'l
<:\/
4‘\(
{ "
Ry il
170048

VX
o

2
> e % PERMIAN Buck tormtiong Pb Coarse ,tano’sjtone, conglomerate with tiflitic texture and silt-
e o stone, erratics
P, 77 SATE )
PREEICEN NS w UNDIFFE RENTIATED Mereenie Sandstone Pzm Fine, cross bedded quartz sandstone
& 3= j
f n<. ORDOVICIAN 0 Mottled pink and white limestone, sandstone with “ojpe rock”
0O Unconformity ?
Q0 4 ; i Quartz sandstone, quartz greywacke and micaceous siltstone
o NN Maurice Formation Pza 0 sablae
w OO £
& E g Sir Frederick Pzs Boulder pebple and cobble conglomerate. Lenses of sandstone
= Conglomerate
O < : Pze Quartz sandstone, some interbedded calcareous sandstone,
o Ellis Sandstone pebbly  sandstane, siltstone
a1
o P N
e THEE TR e~ e 7 ;
Y - B\ = : . i i
i 3/‘;’::? = : 3 ( Carnegie Formation | Puc | Quartz greywscke, sandstone, siltstone and
- 2 i i A
UPPER Bitter Springs Ll I L
PROTEROZOIC R Pub Dolomite, /imestone, calcilutite and siltstone. Stromatolites
e Quartzite, sericitic guartzite, sandstone, sericitic - guartz
E ~Dean Quartzite Pud schist, schistose sericitic guartzite and some conglomerate
= { m Unconformity ?
::‘//3 o’:"’:f;; S HS Vg iy rd [ ' i = < rDi R Bed n€d Quartz sandstone, siltstone, fine conglomerate, shale, arto-
?; “p bt ~\ J T T f 5 SELASge Decs & se, arkosic  sandstone, some quartz-mica schist and greywacke
iz ‘/// = Iél:.l bk | Quartzite, guartz sandstone, quartz-sericite schist, guartz-reldspar
o { "___| -senicite schist, slate, chlorite schist,phyllite and sheared basalt
UNDIFFERENTIATED
p€a Grenite (Sectjon only)

23 30
//’-4/- 19& ) ~.
s 8

pEp Quartz - feldspar porphyry

~ ~~--- Geological boundary

-————*—> Syncline, showing plunge

‘—i——* Anticline, showing plunge
—H— Overturned anticline

i ——— LU

Where location of boundaries. foids and faults is approximate,

line is broken; where inferred, queried; where concealed, bounds-
ries and folds are dotted, fults are shown by short dashes

A48 Strike and dip of strata
Prevailing dip

Vertical strata

L
e

i i Horizontal strata
g, s

i 3

2

i oip < I5¢ 7‘
‘ Dip /5°-45° |
— f Oip >45° % Air- photo interpretation
St SSe , o C === Trend of bedding |
: —— ‘ i 1 3 ; - — = 3 > ‘:‘ 3 ' s b, i
ﬂle‘:":‘\&w:_f: =~ — 3¢ \ e Y e R T el 2 : - i i < ,/ y ; | EES Jaint pattern |
\\\\(‘_\\:éﬁ b_- S s o 23 . e l/( bl : = < > i
B S — e - K.t . / f B s e i ™ .
T Sl g N T : : , ; =80 Strike and djp of joints

& Vertica! joints

-
(: Y Strike and dp of folistion
~
§ : = Vertical foliztion
g : =l ) ST BIAL
N 5\\'&}&;\ ZIAYAN il == Plunge o iestio |
> v, T ——— - R T e S
g Tc G, \‘4 \ J’é\ _— Y Measured section
3 Cd 3 o 5 . e o i i l
3 S §'\‘\ 117’? Bud \:@( | b L 4 (G} Macrofossil locality
i S W /L — - N XR2!  Text ref men localit
,‘;‘ S 7 ','__;\——;:_'—7‘/// - -}.°Xf—"\\-\ AZ\, 4 / ) ;\\ X xt reference to specimen locality
& = I AR
3 R\ | :
N | ,,’) .",‘.‘J/;\ | ob Bore with windpump
direy KH. Rock hole
g RN f U K.H.
> e N | e
<L R Y and dune
\N'\ \\\\'\“ i : S Sand d
W Ty ‘
}\\wi\ i ‘H-(/ = Road
\_/"h“‘“\:\%\@ N | 5
/ \}Q{Q\ \\\ . Track
Ly f ~“ Irigonometrical station
\
\\
\ in B it e
\ j 100 Height in feet, instrument levelled 1 Datum mesr sid A
\ i 1624 Height in feet, barometric J Port  Augusta
‘ .
il ‘ V.u.  Pasition daubtful
/l N
I} :
3 : =3F '
n ¥ Yoo 0 0 |
b \'—1 »"q‘«'\"fu_" L. #%J <] &k
3 " P ,\jn W {
/f%% . “\ . R \X l. Y Y ‘:‘!(_‘ G
Bud O SRy Vi § @l o
25000’ - B [ v‘lea A *},}1 & Q !} X 25 oo i
o .
127 °30 129%0’
GILES 29 MILES G/ILES § MILES GILES 35 MILES
Compiled and issued by the Bureau of Mineral Resources, th{logg & Geop:gs‘ln;c:, | i ' Geology and compilation 1962 by: A.T Wells, D.J. Forman,L.C. Ranford
Dlepartment of_Natmnal. Development.Topoqrapmc _base compiled from contro ed INDEX TO ADJOINING SHEETS GEOLOGICAL RELIABILITY DIAGRAM Geology 1963 by. D.J. Forman and Pun.ncock
air-photo mosaics supplied by the Western Australian Department of Lands an Showing MisneteibelE I 7~ ; Recompiled 1964 by: AT.Wells and DJ.Forman .
Suryeys. A;nal p':otography bthhe tRoyali Air iorce; complete vertical coverage L ; ‘ it Scale 1 : 250,000 / % Drawn by: H.FBoktz and G Matveev \ i
at 1:40,000 scale. Transverse Mercator Projection. ; ; | it ol
. RYAN \  |MACDONALD 'mn:muc 5 0 ﬂ5= 10 15 Miles c/ B Reconnaissance : traverses and air-photo interpretation .
| EENy e pe— Y Ty
" G : : ‘
B i < BLOODS ! 4 TR 5 0 15 20 25 Kilometres // C' Sketchy: air-profo. interpretation "
COBB RRAWLINSON | SRANGE T CEA— - e e—————————— o I s g, i . . il
“‘I hl' e (s C C — — o 2 i ol !
) | Sonel Gl i sl i T — =
BENTIIY\ SCOTT ‘lmcss : :
ANNUAL CHANGE I'E s ‘ GERALDTONY
Section
A SCALE : %:1
B
RAWLINSON RANGE ~
e A L 1 ROBERT “A:‘ﬁ‘f i g WALLACE HILLS
L e e i ? ? < . 2 N e e — . v x* I3 R O . % S~
30007 7™\ pé = e // s a2 \\\ I i _9// /’ /'? \\ ‘\ ‘\\\ i //’l \\',// Pl péd B s ‘\\\\\\ /—’::‘\\\ Pza /:/ i ,"\\‘ \‘\\ \‘::\s--c’,." e e N “:\\_/A'o ; o . y RAWLINSON
m_ s S o q AR el . e T i e e NS i R e
Y e o e i N . = il (Rt 4 iR L B SOy SIS ,——“‘_’_:,o" il 1t \\\ \\\ —,,’ ’,/’ N S
K 9000 = P€g ‘‘‘‘ it g /// r \ —————— ? ————————— ’ﬂ{ \.9\ L e e o W ) ?PC .\\ \\ s s~_~‘~— ------ - ’/ / - \\\ g A i, ol - - 4
W . 12000+ A »* i P i T AN S & : ;- TR e il it LGl L m U - /,’Zf 2 i o _ 9000 ! /
- 15000- ———r e o e T i s B R B L. Rl o ‘\\_?’__,/’ : b TR g .tzooo:
- - & S 15000




	Front Cover
	Table of Contents (i)

	Table of Contents (ii)
	Table of Contents (iii)
	Summary
	Introduction
	General
	Location and Access
	Climate
	Development
	Survey Method

	Previous Investigations

	Physiography
	High Mountain Ranges and Hills
	Low Ranges and Hills with some Intervening Dunes
	Sand Plain with some Dunes
	Sand Dune Country
	Salt Lake Country

	Stratigraphy
	Undifferentiated Precambrian
	Upper Proterozoic

	Palaeozoic
	?Tertiary
	Quaternary

	Structure
	The Style of Deformation
	Metamorphism in the Recumbent Fold
	Conclusions

	Geological History
	Economic Geology
	Copper
	Lead, silver and gold
	Phosphate
	Underground
Water
	Petroleum Prospects

	Geophysical Data
	References
	Tables
	Table 1

	Table 2


	List of Illustrations
	Figures
	Fig. 1
	Fig. 2
	Fig. 3
	Fig. 4
	Fig. 5
	Fig. 6
	Fig. 7
	Fig. 8
	Fig. 9
	Fig. 10
	Fig. 11
	Fig. 12
	Fig. 13
	Fig. 14
	Fig. 15
	Fig. 16
	Fig. 17
	Fig. 18
	Fig. 19

	Fig. 20
	Fig. 21
	Fig. 22
	Fig. 23

	Plates
	Plate 1

	Plate 2

	Plate 3

	Plate 4






