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REGIORAL GEOIOCY OF THE BLGODS RANGE SHEET,

SOUTH-WIEST AMADFUS BASIN.

SUMMARY

The Bloods Range Sheet contains rocks of Precambrian and Palaeozoic
ago. The oldest rocks of undifferentiated Precambrian age crop out on the
southern half of the sheet. Very coarse rapakivi granite and quartz-feldspar
porphyry are overlain unconformably by a thick sequence of extrusive basalt.
The basalt is intruded by granite and quartz-feldspar porphyry and is ovoer=-
lain probably unconformably by the Bloods Range Beds of scdimentary and
volcanic origin. Quartz-feldsper porphyry is associated with the Bloods
Range Beds. The rocks of undifferentiated Precambrian age are overlain
unconformably by Uppor Proterozoic quartzite, dolomite and limestong. The
quartzite forme the main body of the high ranges in the southern half of the
shoot area and is correlated on stratigraphic position and lithology with the
Heavitrec Quartzite. The dolomite and limestone formation is similarly
correlated with the Bitter Springs Limestone. The quartzite, dolomite and
limestone on the southern half of the sheet arca are infolded into the
undifferentiated Prccambrian rocks and have been metomorphosed.

During and after this folding sediments were deposited in the
Amadous Basin over the northern half of the sheet area. The sediments of
Upper Proterozoic age arc poorly outcropping sandstone; siltstone; algal
dolomite and limestone. At Souths Range these scdiments are overlain
unconformably by a thick sondstonc ond siltstone unit of Upper Proterozoic
or Cambrian ago, while f@rther north-cast this unconformity is not ovident.

These rocks were folded adjacent to the southern margin of the basin
and a deltaic sandstone of Cambrian age was deposited over them. During a
marine transgression in the Ordovician the Larapinta Group was deposited
conformably over the deltaic sandstone in the northy +to the south outliers
of the marine Ordovicien rest on metamorphosed Precambrian rocks. Following
a recession of the soa the continental sandstone and siltstone of the Mereenie
Sandstone and Pertnjera FPormetion were deposited. These were the last
scdiments before the final folding in the Amadeus Bagin. After folding,
weathering and erosion of the rocks produced superficial deposits of Tertiaxry
conglomerate and Quaternary trevertine, evaporites; alluvium and aecolian sand.

INTRODUCTION

General

The Bloods Renge 1:250,000 Shect arca (8G52/3) was mepped by D.J.
Forman and A.J. Stewart of the Bureau of Mineral Resourcoes during May to
Scptember 1962, This formed part of a programme of rogional mapping in the
Amadeus Basin.

Location and access

Fig. 1 shows the location of the arca and access to it. Access is
by a vchicle track between Aycrs Rock tourist resorty Northern Territory,
and Giles Moteorological Station, Westorn Australia (track a). The northern
part of the arca was reachod by following track (b). Neither of these tracks
is suited to 2 wheel drive vehicles.

Giles Meteorological Station is operated by the Burcau of
Meteorology but maintained by theo Weapons Research Establishment. Permission
to vieit Giles has to be obtained from the Controller, Weapons Research
Establishmont and is conditional on the applicants' having conformed with
the modical and character requirements of the Aborigines Department of South
Australia and the Westorn Australian Department of Native Affairs.

The Bloods Range Sheet area lies within an Aboriginal roserve and
permission to enter this reserve has to be obtuined from the Department of
Native Welfare, Northern Territory Administration. ;
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Cliimate
8 Fig., 2 is o graph of mean maximum and mean minimum temperatures
(°F) for Giles between 1957 and 1960 inclusive. Average montlily rainfa\ll
figuros for the same period arc set out in the histogram (Fig. 2).
Assuming average maximum temperatures above 80°F are not suited to

sustained field work a comfortable field season could run from early May to
middle September without serious risk of work being held up by rain.

Dovelopment

The Blocds Rango Sheet area is undeveloped except for the vehiclsa
tracks shown in Fig. 1. Water has to be obtained from either Giles
Meteorological Station or Ayers Rock.

survey Method

Mapping wes carried out by 4 to 5 day Landrover traverses from two
base camps. The northern half of the area was covored from a base camp
situated between Lake Nenle and Lake Amadeous. From this base camp a track
was made along the northern side of Lake Neale to within 15 miles of the
Western Australien border. Traverses made from this track ran parallel to
the sand dunes and across the strike of the sedimentary rocks. The second
base camp was on the Hull River in the Petermamn Ranges. Two one day
helicopter traverses were made to remote outcrops on the northern half of
the sheet area.

The geology was plotted on aerial photographs at a scale of
approximately 1:46,500 and then transferrcd to transparent contrelled
mosaics at photo scale. The mosaics were reducec photographically to a
gcale of 1:250,000 and the final map was drafted at this scale.

PREVIOUS GEOLOGICAL INVESTIGATIONS

Mapping of the Bloods Range Sheet area had not been attempted
before 1962, A number of prospecting expeditions have vieited the area
but only minor signs of mineralization werc found.

The explorer Ernest Giles (1889) traversecd parts of the Bloods
Range Shoet area on three expeditions which took place during parts of
1872 to 1874 and 1876. During 1902 R.T. Maurice (Murray 1904) traversed
through the area and rocorded gypsum and dolomitic limestone at Mount
Murray. F.R. George (1907) led a governmont prospecting expedition to the
Potermann Ranges and Bleoods Range in 1905. He produced a geological skotch
plan showing the granite and quartzite exposures along their route. In
1926 H. Bascdow accompanied D. Mackay on an expedition to the Petermann
Renges and Bloods Range and made a geological report on the Petormann
Ranges (Basedow 1929). In 1936 H. Ellis accompanied a private oxpedition
through the Potermarm Renges in search of 'Lassetor's Reef' (Ellis, 1937).
In 1951 G.F. Joklik (1952) accompanied o similar expedition and made
geological notes in the Petermann Ranges — Bloods Range arca. Frome-Broken
Hill Co. Pty Lt2 (Gillespie, 1959) carried out the most extensive survey of
the arca between Souths Range and the Petermenn Ranges in 1958.

Between the 21st and 26th October 1960, the geoplysical section of
the Burcau of Mineral Resources flew one asromagnetic traverse from Alice
Springs to Giles (Fig.17). In September 1962 a helicopter borne gravity
party from the Bureau of Mineral Resources covered the Bloods Range Sheet
area in their programme of regional gravity measurements in the Amcdeus
Basin (Fig. 18).

The geological mapping of the Bloods Range Sheet area in 1962
succceds the mapping of the following Sheet areas in the Amadeus Basing
Hormannsburg (Prichard snd Quinlan, 1962, Rawlinson and Macdonald (Wells,
Forman and Renford, 1961), Mount Rennie and Mount Liebig (Nells, Forman
and Ranford, 1962). During 1962 anothor geclogical party from the Bureau
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Figure 4. Lake Neale: showing salt lake with islands of
travertine.

Figure 5. Sand dumes, looking south-west over Lake Neale
to Bloods Range in the far distance.



TENTATIVE CORRELATION OF ROCK UNITS Fla. 6

~—— RAWLINSON BLOODS RANGE T LAKE AMADEUS -—=~—— HERMANNSBURG —~

| | B N /

PERTNJARA FORMATION

PERTAOORRTA FORMATION

> .
STA
% /R
- _\W“YGREYWACKE
| =
VAL LEY SILTSTONE &
¢/
— —4«
PACOOTA SANDSTONE
(2 ¥ ?
/
MAURICE FORMATION / ?
Q.
/
B - WINNALL BEDS
\
= WINNALL
Ck CONGLOMERALE
| . BEDS a8
ELLIS SANDSTONE ' UMBERA
GREYWACKE MEMBER
N | PERTATATAKA b\'\'\ ’
FORMATION

W\’\“w\,\'\_\ PERTATATAKA FORMATION
CARNEGIE SANDSTONE
- UNIT 2 UNIT 3 : :
i ; ININDIA x\\m&/__/
P BEDS AREYONGA FORMATION

AREYONGA FORMATION

_— DISCONFORMITY ——V V Vi VY VI IV WV PV PV Vi VNV Ve ? AN ANSAANANAANANANAAA DISCONFORMITY —_—
BITTER SPRINGS LIMESTONE UNIT | (Northern half of sheet)
(Northern half of sheet ) BITTER SPRINGS LIMESTONE BITTER SPRINGS LIMESTONE
(Southern half of sheet )
PINYINNA BEDS
DEAN QUARTZITE DEAN QUARTZITE ! ? ? ? 77 ? HEAVITREE QUARTZITE

Bureau of Mineral Resources, Geology and Geophysics. March /963 To accompany Record No /96347 NT 25 EJ

LARAPINTA GROUP



TABLE 1

AGE CNIT MAP LITHOLCGY CORRELATED REMARKS
. SYMBOL WITH
Quatcrnary Qs Sand
Qe Alluviun
Qt Eveporites
Q1 Travertine o
Tertiary Tec Congloncrate Adjacent to high rongos
Pertnjara Pzp Vhite siltstonc Vory poor outcrop. Only boasc of unit
£ ,  Forution cxposcd. .
o o Mcrccnic Pz Brown ond whitc fine-grcined sandstone. Large Lithologically similor to Winnnll Beds.
o & Sandstong and moderate scale cross bedding Conformoble or Lorapinta Group. i}
E.¢ Q Mount Currie Pzc Congloncrate Pcesibly Cambrian, Tunconformncble over
23.% ,% Congloncrate Winnall Bede and nore strongly folded
Sa & thon the Ordovicion rocks.
Undiffercntiated 0 Thitc sandstono, pipc rock, conglomcrate, Lorapinta shallow norine scdimentary outlicrs
dolomite and siltstonc. Somce nmerine fossils Group from the Amadeus Basin. Soms phosphatic
scdiments, .
Ordovicisn Lorazinta Group 01 Sendstone; siltstone and limcstonc. iarince Several thin bods of oolitic homatito.
fossils,
Cambrian Cleland &c Red-brovm and brown, medium to coarsc-graincd, Port of Delteic sandstone. Uppormest beds may
Sandstone poorly scrted, angular, scndstoeno and con- Pertacorrta  be Ordovicion in age.
glomeratic sandstonc. Entirely cross bodded. Formation
UNCONTORMITY-
Winnall Bods Puw Brown aond whitc, medium and coarsc-groincd ?Pertatatake Scme lithologies similar to ilorcenic
s ndbtonc, pcbhbly sandstonce. Cross bedded. Formotion Sandstone. Crops cut as ridges. Could
oorly outcropping siltstonc. Somc wornm be Lower Cambricn or Upper Proterczoic.
trails.ZOOO £t +
? UNCONFORMITY ? 3
Pu Red=brown micocoous giltstone with thin intor— Inindia Bods Unconformity not cxposed on cols Kango
beds of breeciatod chert and dolonite with ~nd PArcyonge  Shocot. Tightly folded.
some stromotclites. Pormotion .
?Carnegic
o ondstone, o o
o 2 . .
o Pu Whito, medium and coarsge-grained, laminoted N Crops out ot Souths Ronge whore it is
8 ond tkiu*bdeVu,fclospitﬂlC and koo AALtlo ?Pu- uncontormably overlain by the YWinnall
o gandstone and sondstonce. Cross bedding common. Beds. Stroatigrophic position uncertain.
b 7 Uﬁiéﬁg,éjljy? Some pebbly bed¢. Interbedded with siltstonc.
& ELJ Grey, whitc, pale-yellow-brown, palc pink, Bitter Springs In northern half off Shoot creo.
o loeminated, partly foctid dolomite. Three Tirmcsteone Isoclinally folded,
o outcrops of gyvrsum with dolomite. ' e . .
= Pinyinna Pui  Grey, vhite, pale yellow-brown, palc pink, Bitter Svrings In southorn holf of Shoet arca.
Beds leminnted, partly footid dolomite with rare  Limcstone Metamorphosed to slightly altcered.
gtromatolites, and siltstone. Recrystallized
in most outecrops. dpparently intruded by
dolerite on Potcrmoan Ronge Sheet., _
Dean Pud Whitc, medium and coarsc-grained, lemincted  Heavitree In southern half of Sheet arca.
Quartzite and thin-bodded, cross-hidded;, hard quartzite Quartzite Metamorphoseld to =slightly oltcered.
and secricitic quartzite.
UHCONFCRMITY
pEp Quartz-feldsp:r porphyry. Porphyry associated with Bloods Ronge
Beds ond Mount Harris Basalt, but
rclationskip unknown.
5 Bloods Range peb  Arkosc,; sundstonce tuffaccous sandstone,tuff, Dixon Range lctamorphesed to scricitic schist and
5 Beds agglemerate, basic flows, quartz porphyry, Beds scricite schist.
8 siltstonc. Coppor staining.
5 UNCONFORMITY- : . .
S Mount Harris peh  Green,cpidotiscd, amygdaloidal basalt with Basalt ot Fracturcd and blocky; zones of
& Basalt minor quartzite, tuffaceous quartzite, tuff Mount chloritc schist,
o and agglomerate. Intruded b mcdium— Leisler,
3 grained biotitc granite (p€gc) Copper Mount Rennie
.ﬁ staining. Sheet.
‘g UNCONFORMITY- e
g peg  Rapakivi granite Foliated to slightly altered, soze
9 shcar zones.
§ TNTRUSIVE CONTACT- e S
= Mannanana
Porphyry pen  Quoartz-foldspar porphyry ?Rawlinson Foliated to slightly altcred.

Porphyry




L

30

cf Hincral Resources mapped thé Loke Amadeus Sheet area (Wells; Ranford and
Cock, 1963).

PHYSIOGRAPHY

Fig. 3 shows tho physicgraphic divisions of the Bloods Range Sheet.
These ares

Mountains and Ranges with incised drainage

The ranges and mountains stand up to 3300 foot above sea level and
1300 feet zbove the surrounding plain. Typically the ronges are rugged with
o steep southern facc and a geatle northern slope. :

The Docker and Hull Rivers, Chirnside, Shaw and Irving Crecks have
their headwators in the Pottoyu Hills south of the Potermann Ranges and
drain northerly through the Peotermann Ranges; the Docker and Hull Rivers
also cut through Bloods Range. Those rivers disperse and lose identity
away from the mountoins and ranges.

Send plain with widely. spaced dunes

Send plain with spinifex, dosert ooks cnd light scrub occurs north
and east of the mountains and ronges and contains widely spaced sand dunce
and low ranges and hills. Furthor north it grades into the salt lake country.

Salt Lake Country (Fig. 4)

A belt of salt lake country cxtends in a west north-west direction
from Lake Amadeus and Lake Ncale to Lake Hopkins (Rawlinson Sheet zrca).
This area which is about 1500 feet above seal level includes salt lakes with
islends and fringes of sand and travertine. The south-western part of the
division is an area of sand or alluvium covered with scrub.

Sand dune country (Fig. 5)

Sand dune country occurs north of the salt lake country and is
characterized by closely spaced cast to east-north-enet trending dunes with
low ridges, hills and poaks of rock. The dunes are of unconsclidated sand,
fixed by spinifex. They arc up to 40 fest high and of the longitudincl,
nesh and braided type. Their trend is parcllel to the direction of
prevailing wind,

STRATIGRAPHY

General

The southorn half of the shect aren contains motamorphosed igneous
and sedimentary rocks of undifferentiated Precombrian and Upper Proterozoic
age and the northorn half contains uncltered Upper Proterozoic and Palagczoic
sediments of the Amadeus Bosin. Tertiary and Quaternary sediments cover
much of the arca.

Unit names, descriptions, correlations and rclationships are
summarizod in table I and figuro 6.

UNDIFFERENTIATED PRECAMBRIAN

Monnanana Porphyry

Mennanana Porphyry is the name proposed for the boomcrang shaped
outcrop of schistose feldspar porphyry and quartz-feldspar porphyry whickh
lies south of the Dean and Mammonana Ranges. The Mannanana Porphyry is
intruded by granite and the Dean Quartzitc wos deposited over it during
the Uppor Protcrozoic.

Manmnanana Range is the southernmost range in the Petermann Ranges
oast of Livingstonoe Pass.
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The porphyry has been dynamically metamorphosed to the greenschist
facies and all gradations from clmost umaltered porphyry to schist have been
found. The least altered rock is &« rhyolite porphyry containizg pale piak
subhedral to anhedral phenocrysts of feldspar up to $" long in a dark brom,
fine-grained matrix. Under the microscope the phenocrysts are microlirs
microperthite, with up to 50% of albite of probable replacement origin
some glomerophenocrysts and phenocrysts of quartz and a few crystals of
accessory ilmenite rimmed with sphene. The groundmass consists of fine-
grained, holocrystalline, anhedral quartz, feldspar, iron ore, sphene and
biotite. At other localities the rock is a dacite porphyry, with the
phenocrysts mostly of plagioclase; microcline microperthite being present
only in small quantities.

All gradations Tetween rhyolite porphyry and dacite porphyry have
been found and petrographic evidence shows that the potash-soda feldespar
has been secondarily replaced by a soda-feldspar with a 'chessboard!'
twinning pattern. The centre of some sodic plagioclase crystals; is
occupicd by microcline microperthite. In some of the larger phenocrysts a
core of microperthite is mantled by a zone of interlocking plagioclase
crystals. Other phenocrysts appear as interlocking aggregates of plagioclase
crystals or as aggregates of plagioclase and microcline micreperthite. How=
over, in the majority of fcldspar crystals it is not clear whcther the soda
feldspar replaces the potash-soda feldspar or vice-versa. Many large ovoid
crystals of feldspar up to 2" in length arc composed of microcline micro-
perthite with irrcgular patches of 'chessboard' plagioclase within them. As
the size of the microcline microperthite crystals suggests metasomatic growth
due to potash metasomatism, it may be that both potash and soda metasomatism
have occurrod.

In most cxposures the porphyry is shearced, and sericite and biotite
have developed asg roughly parallel flakes or zones of flakes in recrystall-
ized groundmass quartz and feldspar. The phenocrysts have been broken and
granulated and their long axes trond parallel to the schistosity. Many of
the fracturcs in the phenocrysts contain groundmass material, sericite and
biotite. In places the porphyry is cpidotised. Adjacent to the Dean
Quartzite the foliation in the porphyry is parallel to the foliation, and in
many places to the bedding, in the quartzite.

Qlder Granite

The older granite in the area is typically a very coarse,
porphyritic rapakivi granite. It crops out south of the Dean and Mannanana
Ranges and in the Piultarana-Ilyaralona Range area and farther north and east.
It intrudes the Mammanana Porphyry and after erosion the Mount Harris Basalt
was deposited over it.

The granite is strongly sheared north of the Mannanana Range but is
only slightly sheared socuth of the Mannanana Range. It forms low hills
‘covered with boulders and tors. The surface of the rock is studded with
slightly protruding ovoids of microcline microperthite 1" to 2" long. The
rock is coarse, uneven-grained and consists of grey quartz and pink feldspar
with less than 5% of other accessory or secondary minerals. The feldspar is
predominantly microcline microperthite with differing proportions of potash
to soda-feldspar. Typically the potash feldspar comprises T0% of the
crystal and an interlocking network of albite veins makes up the remaining
30%. In other crystals, the albite has further rcplaced the mierocline to
form jagged intergrowths in the microcline microperthite. Some crystals of
microperthite are surrcunded by a zonc of interlocking crystals of albite.
Accessory and secondary minerals are iron ore, biotite, albite, sericite and
chlorite. ’

The grenite is medium~grained, porphyritic and granophyric at the
contact with the Mannanana porphyrys; it changes through a medium and
coarse, cven-grained phase; within a few hundreds of yards from the contoct
to the typical very coarse, porphyritic, rapakivi granite. The Mennanana
Porphyry contains ghort one inch to two inch wide dykes of pink,
medium-grained,porphyritic granite aplite which emanate from the main
granitc mass. The rapakivi granite has been found intruding the medium and



Figure 7. Mount Harris Basalt near Mount Harris., At this
locality the Mount Harris Basalt and Dean Quartzite
are overturned and flat lying Dean Quartzite
(white, foreground) dips flat beneath the basalt
in the hill. Looking south toward Petermann Ranges.
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‘Coaree-grained border phase of the granite. In.other localities the border
phase is absent and coarse rapakivi granite isg in contact with the Mannanana
Prorphyry and six—inch wide dykes of coarse rapakivi granite intrude the
porphyry. In places numercus equant xenoliths of porphyry occur in the
granite close to the contact with the porphyry body. The contact hetwiun
granite and porphyry is sharp and in some localities the contact zone
contains minor pegmatite, aplite and quartz veins.

In many places the granite is shearcd along the contact with the
porphyry and the lineation in the plane of schistosity pitches 90°. The
schistosity in the porphyry is sub-parallel to the granite contact close to
the granite contact.

In the Ilyaralona Range = Piultarana Range area the granite is
overlain by the Mount Harris Basalt and the Dean Quarizite. The granite in
this area is typically very coarse, porphyritic and schistose. The
schistosity parallels the schistosity (and bedding) in the Mount Harris
Basalt and the Dean Quartzite. In a few places the lineation developed on
the plane of schistosity in the granite parallels the lineation on the
plane of schistosity in the overlying Mount Harris Basalt or Dean Quartszite.
This suggests that the granite has been involved in the same deformation as
tho younger rocks.

Eight miles south of Mount Harris a coarse-grained, gneissic
biotite granite is in contact with brown and grey feldspar porphyry. The
porphyry is overlain by the Mount Harrisg Basalt and is correlated with the
Mannanana Porphyry. The granite may be a border phase of the rapakivi
granite.

East of Ilyaralona Range the rapakivi granite is strongly sheared.

Mount Harris Basalt

The namc Mount Harris Basalt is proposed for the thick sequence of
amygdaloidal basalt, tuff and agglomerate with minor sandstone which
unconf ormably overlies the older granite and probably the porphyry eight
miles south of Mount Harris. It is overlain by the Bloods Range Beds, with
probable unconformity. The basalt is intruded by granite and is associated
with brown, feldspar porphyry which may be intrusive or extrusive. The
basalt is extensively fractured, faintly foliated, and contains quartz,
quartz-hematite and calecite veins.

Mount Harris, near wheroe the unit is well exposced, lies between
Blocds Range and the Rowley Range (Fig.T7).

The unit crops out in the area botween the Ilyaralona Range and
Bloods Range. The base of the unit is expcsed on the southern and castern
side of this area and contact with the Bloods Range Beds is cxposed north
of Ilyaralona Range. There is no type section.

The base of the formation crops out in many places as a low ridge.
The following lithologies were noted:— arkose -~ coarse, cross-bedded,
pebbly; sandstone - coarse, oross-bedded, pebbly; ond sendstone - modium,
laminated; cross~laminated, and moderately scrted., This basal unit is up
to 100 feet thick and in places is metamorphosed to quartzite, sericitic
quartzite, and feldspar-sericite-quartz schist. The basal unit is overlain
by a scquence of green and green-grey, amygdaloidal, opidotiscd basalt
with lesser amounts of metamorphoscd tuff, chlorite schist, tuffaccous
sendstone and sandstone. At many localities the basalt is brocciated. The
brecciation may be sccondary but could be primary, as in an ngglomerate.
Therc is a considerable arca of pcor outcrop in which fragments of green,
epidotised, amygdaloidal basalt occur as scree amongst fragments of green
chlorite schist. The chlorite schist is probably derived from shearing of
the basalt.
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Five miles south-wost of Mount Harris- the basalt is intruded by
a boss of coarse, even-grained, biotite granite and dykes of pink, aplitic
franite, porphyritic aplite and rhyolite porphyry. On the northern margin
of' this intrusion the basalt appears to be little altercd. However, thin
section examination shows that the basalt has been extensively sericitized.
South of the intrusion the basalt has been locally altered to medium ani
coarse-grained, green-grey, amphibolite and chlorite schist. A quartz vein
intruding this rock contains secondary lead and copper minerals, galena and
a trace of silver and gold. (spocimen No. BR99).

Eight miles south of Mount Harris a body of porphyry in contact
with granite along one margin is separated from the Mount Harris Basalt
by a thin quartzite bed. This porphyry is probably older than the basalt
and of the same age as the Mannanana Porphyry. In other arcas where
porphyry is in direct contact with basalt the rcelations!ip of the basalt to
the porphyry could not be determineds these porphyries may intrude the
basalt.

It is possible that some of the rocks mapped as Mount Harris
Basalt may be a volcanic sequence within the Bloods Ronge Beds.

Tounger Granite

The younger granite crops out 6 miles south-west of Mount Harris
wherce it intrudes the Mount Harris Basalt as a bose one and & half miles
long and a helf mile wide. It is a medium, uneven-grained, pink biotite
granite composed of microcline microperthite, strained gquartz,; biotite,
plagioclase and epidote. Biotite and epidote form about 5% of the rock.
The microcline microperthite is a replacement microperthite and many grains
arc intergrown with quartz forming a micrographic texture. DMost cf the
plagioclase appears to have formed as a replacement of microcline micro-
perthite.

The northern margin of the granite body is exposed at specimen
locality BR33 wherc it intrudes dark greenish-grey, amygdaloidel basalt.
Adjacent to the basalt the granite is finoc-grained ond in places
porphyritic. The contact between fine-grained granite and basalt is sharp.
The basalt contains dykes of pink, quartz-feldspar porphyry and pink micro-
granite. The porphyry contains glomerophenocrysts of quartz and microcline,
in a micrograophic intergrowth, and iron ore and biotite surrounded by a
fine~grained groundmass of quartz and feldspar. The basalt is sericitized
adjacent to the intrusion.

Near the southcrn morgin of the intrusion the basalt is partly
altered to greon-grey and green, medium and coarse-grained; amphibolite.
At BR99 an east-west trending quartz wvein, several feet thick, contains
secondary lcad and copper minerals with trocos of galena, and gold. The
few pounds of specimen collected reopresented the major part of minoralized
rock soen.

Bloods Range Beds

Bloods Range Beds is the name proposed for a sequence of sandstone,
arkose, tuff, agglomerate, tuffaceous sandstone and siltstone with inter-
bedded basic and possibly acid extrusive rocks. The sequence overlies the
Mount Harris Basalt with probable unconformity and is overlain unconformably
by the Dean Quartzite. Outcrops of brown feldspar porphyry occur near many
outecrops ¢of the Bloods Rango Beds; 4 miles north of the Ilyaralona Range
porphyry occurs in the Bloods Range Beds. Dynamic metomerphism has produced
all variations to sericite-quartz schist, quartz sericite schist and feldspar-
quertz-sericito schist. Both acid and basic flows khave been sheared; the
basic flows are partly epidotized, and many contain mzlachite.

The sequence is exposed between Bloods Range and the Ilyaralona
Renge on the western side of the shect area where it forms low flat-topped
ridges. North of the Ilyaralona Range it overlies Mcunt Harris Basalt at
one locality and onc mile farthor along strike it overlies granite,
suggesting an angular unconformity unless the granite is intrusive into
Y
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the Mount Harris Basalt. Unconformity of the Dean Qudrtzite over the Blocds
Rango Beds and older rocks is cvident from its regional outcrop pattern but
the strongly folded unconformity is difficult to locate.

Poor ocutcrop and complicated structure did not permit detail-d
sub-division of the litholegies. North of Ilyaralona Renge, the Mount
Harris Basalt and granite are overlain by interbedded, sheared; coarse-
grained, pcbbly, schistose arkose and quartzite of the Bloods Range Beds.
Motamorphism of the pebbly arkose has produced a2 pink,; coarse-grained,
sericite~feldspar-quartz schist with stretched pebbles of brown feldspar
porphyry, vein quartz and poseibly quartzite.

The basal beds of metamorphosed arkose and sandstone arc overlain
by sroen; modium=grained; epidotised, quortz-sericite schist and scricite-
quartz schist; malachite is sparscly distributed in the schist and is also
found rimming hematite in quartz stringers. Some of the schist appeer to
be made up of shcored fragments of basaltic material, amd the rock was
possibly an agglomerate. The remainder of tho schist has the appearance of
sheared tuff, tuffaccous sandstone and impure sandstone. The rock overlying
these beds is not exposed. Higher in the section is sheared acid porphyry
and a metamorphosed sequence of modium to coarse—grained sandstone,
tuffaceous sandstone and tuff with thin flows of amygdaloidal basalt
containing sparse malachite. The sandstone and tuff are metamorphosed to
sericitic quertzite and quartz-sericite schist.

The rocks south of Bloods Ronge and west of the Eull River are
correlated with the Bloods Ronge Beds but are less mctamorphosed. They
include brown and yellow-brown sericitic quartzites brown elate; Lrown
pebbly slate with ?voleanic fragmentsy pink-brown and pale purple=brown,
nedium-grained, moderately to peorly scrted, laminated and cross laminated
sericitic sandstone; brown feldspar porphyrys epidotized amyglaloidal
basalt; purple-brown tuffs pink-browm and pale purple-brown, moedium-
grained, sericitic,; tuffaceous sandstone and agglomerutc with fragments
typically half to three quarters of an inch across. Thin beds of white
quartz porphyry, within the sequence, may be either flows or sills.

All thick sequences of basalt have been mapped as Mount Harris
Basalt, but the possibility that some of these may be within the Bloods
Range Beds is admitted.

The Bloods Range Beds are tentatively correlated on lithology with
the Dixon Range Beds of the Rawlinson sheet area, and with the rocks of the
Kathleen Range area on the north-eastern corner of the Scott Sheet.

Quartz-Feldspar Porphyry

Bodies of brown quartz-feldspar porphyry are associated with the
Mount Harris Basalt and the Bloods Range Beds. Whether these bodies are
intrusive or extrusive is not known. Unlike the Mannanana Porphyry and
the porphyry at specimen locality BR44 they are not associated in outcrop
with granite.

The porphyry outcropsare up to six miles long and two miles wide
and trend in an casterly direction. They abut against the Mount Harris
Basalt and the Bloods Range Beds. In some the size of the phenocrysts
decreases as the margin is approached but there is no clear cvidence that
the contact is intrusive. In many places the bodies are shoared and
foliation parallels the margins and the foliation of the host beds.

Phenocrysts of pink plagioclase up to half an inch in length, but
more typically about gquarter of an inch, are set in a brown, fince-grained
matrix. Thin scctions were examined from BR38 and BR39 south of Bloods
Range on the eastern side of the Hull River. Phenocrysts of quartz and
rlagioclase arec set in a fine-grained matrix of quartz, feldspar and iron
ore. There is no microcline or microcline microperthite in the phenocrysts
but the twinning of the plagioclase is similar tc¢ some of the twinning in
the plagioclase of the Mannanana Porphyry, suggesting possitle replacement
of microcline microperthite by plagioclase.



Figure 8.

Dean Quartzite in the Dean Range (right) and
Mannanana Range (left). Gap between the ranges
is Livingstone Pass. Taken looking south-east
from vehicle track through the Petermann Ranges.

- we

FIGURE 9.

Loarmonth Park, in middle distance, looking east~
north-east to Mannanana Range. MNannansna Porphyry
in foreground and below breakaway in range is
overlain unconformably by Dean Quartzite at top of
range.
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Figure 10. Unconformity between Dean Quartzite (above) and
Mannanana Porphyry in Mannanana Range, 4 mile
cast of Livingstone Pass. Below hammer is thin
conglomerate bed at the base of the Dean
Quartzite.
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The Dean Quartzite was deposited on the porphyry in the Bloods
Range area.

UPPER_PROTEROZOIC

Dean Quartzite

Dean Quartzite is the name proposed for the sequence of tough,
varicoloured, cross bedded quartzite, which lies with angular disccrdance
on the eroded surface of the Mommanana Porphyry, the Mount Harris Basalt,
Bloods Range Beds and the older granite and is conformably overlain by the
Pinyinna Beds.

The quartzite forms hiigh country in the Dean, Mannanana,
Piultarana, Ilyaralona, Bioods, Rowley, Pinyimna and MoNichol Ranges and in
the Kulapurina, Weilarra and Kulipurra Hills. '

The folded uncenformity at the base of the quartzite is well
exposed in the Dean Range (Fig. 8), Mannanana Range (Fig. 9; 10), Bloods
Range and Piultarana Range. The unconformity surface is uneven and is
overlain by basal beds of conglcmerates, greywacke, sandy siltstone and
conglomoratic sandstone of varying thickness and in most places of local
extent. Metamorphism of these hasal beds has produced sericite~-quarts
schist, Directly overlying the basal beds or, wherc these arc absent,
directly overlying the unconformity, is the tough quartzite and soricite-
bearing quartzite which makes up the groater part of the Dean Quartzite.

In the Petormann Ranges the quartzite is tough, closely jointed,
lineated,; white, pink and pale brown, fine to medium-grained, laminated
and cross laminated. It contains a minor amcunt of scricite.

The quartzite in Bloods, Rowley, Pinyimia and Mclichol Ranges is
of coarser grain, more pebbly and less metamorphosed. It comprises closely
jointed, tough, slightly metamorphosed, partly silicified, white and browm
quartzite and quartz sandstone with thin bedding, laminae and cross-laminze.
The quartzite and sandstone are predominantly medium to coarse-grained,
moderately sorted,; moderately rounded and include intervals of very cocarse-
‘grained brown sandstone and pebbly sandstone,

Thickness of the Dean Quartzite in the Piultarana Range, calculated
from mecasured dips and photo measurcements, is between 1,000 and 1,500 feot.
The thickness at Bloods Range and Pinyimna Range is urdkmovm but from outcrop
width and dip on air photcgraphs it may be thicker than in the Piultarana
Rﬂngec

The quartzite is overlain directly by the siltstone and dolomite
of the Pinyinna Beds and the boundary is placed at the change from
quartzite to siltstone or dolomite. Beds of siltstone apparently in the
- quartzite are actually infolded basal Pinyinna Beds and siltstcne does not
occur in the Dean Quartzite.

The Dean quartzite is corrclated with the Heavitree Quartzitec of
Upper Proterozoic age. The two units are lithologically similar, both
rest on granite and other basemont rocks and both are succecded conformebly
by a dolomite and siltstone sequence. The Heavitree Quartzite is
motamorphosed in the Chewings, Belt and Amunurunga Ranges and the Dean
Quartzite is metamorphosed in the Petermann Ranges.

Pinyinna Beds

The Pinyinna Beds are a poorly exposed sequence of crystalline
dolomite, limestone (with a few poorly preserved stromatolites) and silt-
stone which conformably overlic the Dean Quartzite. The beds are
recrystallized to medium-grained, lineated schist or only slightly re—
crystallized in the Petermarm Ranges and are slightly altered in Blaocds
Rango; Pinyinna Range and near Mount Harris.
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At Pinyirnma Range the beds are unconformably overlain by the Mount
Currie Conglomerate. The Mouut Currie Conglomeraﬁe unconformably overlias
undifferentiated Upper Proterozoic sediments (P u®) at Mount Currie snd sast
of the Pinyinna Range but the exac’ relationship of these sediments to ke
Pinyinna Beds is concealed}; however they are considered to be younger than
the Pinyinna Beds.

The thickness of the Pinyinna Beds is unknown. On stratigraphic
position, lithology and structure the beds are correlated with the Bitter
Springs Limestone and accordingly an Upper Proterozoic age is assigned to
them. Dolomite, limestone and gypsum north of Bloods and Pinyinna Ranges
is also similar to the Bitter Springs Limestone and probably belong tc part
of the Pinyinna Beds sequence. These are rcpresented on the map by the
symbol Pu! and described as unit I of the undifferentiated Upper
Proterozoic.

The Pinyinna Beds are exposed in the valley between the Petermamn
Ranges, south-east of Chirnside Creek, on the Petermamn Range Shect and
honce the alluviated valley between the Petermann Ranges on the Bloods
Range Sheet is also underlain by Pinyinna Beds.

The basal siltstone member is exposed in Bloods Range, near Mount
Skene, 5 miles west of Livingstone Pass and also in the Ilyaralona Range
in a sequence which appears overturned. The basal siltstone and overlying
dolomitec and limestone are exposed north of the Piultarana Range; Mount

Harris and Pinyinna Range.

Worth of the western end of Pinyinna Range the basal member is
concealed and grey and pink, fine-grained and fine to medium-grained,
laminated dolomite and foetid dolomite; grey dolomite with stromatolites
and palce grey, fine-grained limestone, crop ocut about 100 yards north of
the rangoe, and dip steep south bencath the Dean Quartzite. The section is
overturned. The Pinyinna Beds are unconformably overlain by the Mount
Currie Conglomerate which dips north. North cof the eastern end of the
Pinyinna Range a considerable thickness of grey, brown and white, laminated,
micaceous siltstone directly overlies and dips south beneath the Dean
Quertzite. Cross bedding in the quartzite proves the overturning.

Near Mount Harris the Pinyimna Beds are grey, red, pink and yellow,
laminated, fine and medium-graired, slightly recrystallized limestone and
dolomite interbedded with dark grey, laminated, micaccous siltstonc and
traversed by calcite veinlets. The sequence is here exposed in the core of
a recumbent fold (see Fig. 15); at the same locality an isoclinzl fold with
o horizontal axial trace is exposed on & steep hillslope.

North of the Piultarana Range the Pinyinna Beds crop out in the
core of an isoclinal fold. They overlie the Dean Quartzite and are
represented by a thin bed of grey and black siltstone and by a thick
sequence of varicoloured, fine to medium-grained, foetid dolomite and lime-
stone. These carbonate rocks are sheared,; slightly recrystallized and.
traversed by carbonate veins. Four miles farther along strike to the west-
north-west the siltstone at the base of the Pinyinna Beds is about 300 feet
thick and is metamorphosed to sericite schist.

Undifferentiated

Three unnamed units of probabl@ Upper Proterozoic age have been
mapped. These are represented on the map as Pu! Pu® Pul. Unit 1 consists
of crystalline dolomite and limestone associated with gypsum at some
localitiesy; unit 2 consists of sandstone and siltstone and unit 3 consists
of red-brown siltstone, dolomite and chert. Unit 1 is correlated on
lithology with both the Bitter Springs Limestone and the Pinyinna Beds.
Unit 3 is correlated lithologically with the Ininidia Beds of the Lake
Amadeus Sheet area and the Inindia Beds are correlated with part of the
Areyonga Formation by Wells, Ranford and Cook (1963). The lithology of
unit 2 is unlike that of any unit previously mapped in the Amadeus Basin.
It is poorly exposed at two widely separated localities along the southern
margin of the Amadeus Basin. It unconformably underlies the Winnall Beds
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&5 one. of. these localitics and the Mount Currie- Conglomerate at the other
and hence an Upper Proterozoic age is assigned to it. Formal stratigrapiic
names were not given to these units because their stratigraphic relation-
ghips are not clear.

Unit 1:

Unit 1 is a thick sequence of crystalline dolomite and limestone
with which gypsum is associated at three localities. The dolomite and
limestone are yellow, brown, grey, grey and brown; yellow-brown, grey-brown,
foetid, fine-grained, laminated and thin bedded; frequently contorted,
brecciated and silicified.

Upper and lower contacts of unit 1 with other units are not cxposed.

It is strongly folded and steep dips and overturning are common
features., Collenia have been noted at several localities and are absent .
at other localities.

Gypsum occurs associated with the carbonate at the following
localities.

(1) Mount Murray on the Lake Amadeus Sheect. Highly weathered, shearcd,
laminated gypsum overlain by isoclinally folded, brecciated, dolomite and
limestone crops out in the core of an anticline in Upper Proterozoic and
Palacozoic rocks. The isoclinal folding of the carbonate rocks is much
smaller and tighter than the main anticline., The gypsum at this locality
axgends onto the eastern side of the Bloods Range sheet at about latitude
24° 11°,

(2) The north-ecastern corner of the Bloods Range Sheet.
The gypsum is grey, sheared and contains fragments of dolomite breccia. At
specimen locality BR48 a large block of white, fine-grained, stromatolitic
dolomite is surrounded by secondary gypsum in which small patches of the
primery grey, laminated gypsum can be seen. The gypsum outcrop abuts
againgt moderately dipping Cleland Sandstone at its south~eastern and north-
western oxtremities. This relationship suggests diapiric intrusion of the

gypsum.

(3) Specimen locality BRS3.
Tho outcrop here is similar to that at BR48. Chaotic blocks of dolomite
and limestone, form small peaks surrounded by secondary gypsum and traver-
tine through which the primary grey, laminated gypsum outcrops in a few
places. No other rocks crop out near this gypsum mass.

Unit 23

Unit 2, comprised of sandstone and siltstone, is poorly exposed
north of Souths Range and also at the south-east corner of the sheet north
of Mount Currie (Mount Currie is on the Ayers Rock Sheet)., It is overlain
with marked unconformity by the Winnall Beds at Souths Range and by the
Mount Currie Conglomerate at Mount Currie. Wells, Ranford and Cook (1963)
from regional stratigraphic considerations have correlated the Winnall
Beds with part of the Pertatataka [formation., If this is so then unit 2
would be older than the Pertatataka Formation and possibly equlvalent in
part to the Areyonga Formation (Fig. 6).

Unit 3 which crops out farther north near Lake Ncalc and Lake
Amadeus is lithologically similar to the Inindia Beds which have been
correlated with the Areyonga Formation by Wells, Ranford, & Ccok (1963).
Accordingly unit 2 may be a facies variant of unit 3.

Sendstone of unit 2 at Scuths Range is white, medium to coarsce=
grained, part conglomeratic, laminated, thin-bedded; crcss laminated,
moderateoly sorted; subrcunded and clean to ksolinitic. Pebbles of the
conglomeratic sandstone are of quartzite, chert and siltstone. The morc
kaolinitic sendstone has prominent grains of feldspar and grades into
kaolinitic feldspathic sandstone and arkose. The sandstone is densely
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Figure 11, Winnall Beds at Souths Range, looking cast.
Base of unit is along left edge of photograph.
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jointed, about 200 feet--thick, and underlain by poorly outcropping; yellcw,
travertinized siltstone and fine sandstone.

North-west of Mount Currie on the Blocds Range Shect the Mount
Currie Conglomerate is underlain unconformably by an interbedded sandstone
and siltstone sequence of unknown thickness. The sandstone is white, fine,
medium and coarse-grained, leminated and thin bedded; cross laminated,
moderately sorted, moderately rounded and tougk to friable. The siltstone
is yellow and yellow-brown, laminated and in part micaceous.

There is some doubt that the outcrops north of Scuths Range and
north of Mount Currie belong to the same unit.

Unit 3s

Unit 3 is lithologically similar to the Inindic Beds of the Lake
Amadeus Sheet. It is best exposed 4 miles north-east of Mount Unapproach-
able where brown and red-brown siltstone, claystone, shale and thin beds of
chert, chert breccia, dolomite and limestone are tightly folded. The unit
has only been mapped in the Leke Neale, Lake Amadeus area where it is over-
lain by the Winnall Beds. The base of the unit was not seen.

The siltstone and shale are poorly outcropping, brown, laminated,
thin bedded and cross laminated. The siltstcne, shale and claystone are
partly micacccus and contain '"biscuits" and veinlets of chert and beds
several feet thick of vuggy chert and chert breccia. It is clear that
chert has replaced the claystone, shale and siltstone which in many places
are strongly silicified.

The dolomite and limestonc beds up to 50 feet thick are pink,
grey and yellow-brown, fine-grained, laminated, and locally foetid, highly
brecciated and contorted. Stromatolites occur in many of the beds.

Two closely spaced beds of fine angular conglomerate are inter-
bedded with the red-brown micacecus silistone south of Long Range at the
eastern edge of the shoot.

Unit 3 is correlated with the Inindiz Beds of the Loke Amadeus

Sheet. The Inindia Beds have been correclated with the Areyonga Formation
by Wells, Ranford and Cook (1963). The unit also bears some lithological
resemblance to the Boord Formation of the Macdonald Sheet area which inter-
fingers with the Carncgic Formation of the Rawlinson, Macdeonald and Mount
Rennie Shoet arces (Wells, Forman and Ranford, 1961). A1l these formations
are regarded as Upper Proterozoic in age and unit 3 is prcbably of the same
age.

PROTEROZOIC ~ PALAROZOIC

Winnall Bedsg

The Vinnall Beds wero defined end described from the Loke Amadeus
Sheet by Wells, Ranford and Ceok (1963). The formation was described as a
sequence of siltstone; sandy siltstone, sandstone and pebbly sandstone which
lies probably unconformably above the Inindia Beds and is overlain uncon-
formably by the Pertacorta Formatiocn, or where this is absent, by the
Larapinta Group. The type locality was given as Winnall Ridge. Bpik
(pers. comm.) has identified a trace fossil which he considers has many
similarities to Syringomorpha (Narthorst) and on this basis 5pik speculates
on & Cembrian or possibly even Lower Cambrian age for the Winnall Beds.
Wells, Ranford and Cook believe that on this basis and on the basis of
stratigraphic position the Winnall Beds are probably in part stratigraphi-
cally equivalent to the Pertatataka Formation. They give the thickness of
the Winnell Beds as about 7,000 feet.

On tae Bloods Range Sheet, the Winnall Beds crop out as strike
ridges as at Long Range, Mount Unapproachable and Souths Range (Fig. 11).
The sediments in the small structural basins at Mount Cowle and west of
the Hull River are tentatively placed in the Winnall Beds.
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At Long Range and Mount Unapproachable; the Winnall Beds overlie
unit 3, but the contact is noi exposed. At Souths Range, the Winnall Beds
unconformably overlie unit 2. The unconformity between the crerlying
Cleland Sandstone and the Winnall Reds was seen on the Lake Amadecus Sheet,
oeust-south-ecast of Nonane rock hole.

The total thickness of the beds is trknowHs ‘At Souths Range two
thousand feet of Steeply dipping seridstone uhconf01dably overlies unit 1.
The basal beds are cross bedded, pebble congldmerate and fine pebble con-
glomerata. Pobbles of black and white;, laminated chert, kaolinitic
feldspathic sandstone (or arkose), coarse quartz sandstone and silicified
white siltstorie occur in a medium tc coarse-grained, moderately sorted,
moderately rounded, sandstone matrix. The silicified siltstone fragments
aroc angular. The basal beds are overlain by a clean white, medium-grained
sandstone which is laminated, extensively cross-laminatsd on a large,
moderate and small scale, moderately sorted, moderately rounded and slightly
friable to tough. Some cross bed sets arc up teo ten feet thick.

Mount Cowle is a basin shaped structure with an outer ring of
clean white, medium-grained quartz s=andstone which is thinly bedded, well
sorted and well rounded, The imner ring at Mount Cowle is composed of
interbedded sandstone and siltstone. The sandstone is grey and white; fine
to medium=-grained, laminatced, cross laminated, platy, moderately sorted,
moderately rounded, silicified and tough. Another basin shaped structure
occurs in a hill 26 miles west of Mount Cowle. The mein mass of the hill
is composed of white, finc and medium-grained, laminated, cross laminated,
moderately sorted, mocderately rounded, silicified, tough sandstone with
some ripple marking and mud pellets. It is underlain by pale yellow, fine-
grained sandstone and grey, laminated siltstone. If these two circular
outcrops and South Range all belong to the Winnall Beds then the sequence
must be very thick and the greater part of it concealed between Mount
Cowle and Souths Range.

Near Lake Nealec and Lake Amadeus the formation consists of
interbedded red-brown and white, sandstones which are medium-grained,
moderately sorted, moderately rounded, laminated and thin bedded,
extensivoly cross bedded and cross laminated, friable to tough, partly
silicified, partly ferruginous and partly platy. A few of the sandstone
beds are coarse-grained and contain abundant detrital chert. At Mount
Unapproachable there are markings on some bedding planes which may be
fossil invertebrate tracks.

The age of the Winnall Beds may be Upper Proterozoic, Cambrian
or both.

The lithology, structure and stratigraphic relationships of the
Winnall Beds suggest o correlation with the Ellis Sandstone on the
Macdonald =nd Rawlinson Sheet areas.

LOWER PATATOZOIC

Cleland Sandstone

The Cleland Sandstone was described by Wells, Forman and Ranford
(1962) as a sequence of fine to coarse-grained and locally pebbly,
ferruginous, partly feldspathic and partly micaceous sandstone, which lies
conformably bensath the Goyder Fermatior in the Idiriki Range, and
conformably bencath the Paccota Sandstone in exposures farther west,

The unit crops out as low hills and ridges on the northern half
of the Bloods Range Sheet. It overlies the Wirnmall Beds unconformably
and is conformably overlain by the Larapinta Group. It crops out as far
west as longitude 1299 25' on the westorn side of the sheet but is absent
in the section farther west. The unit is probably about 2000 feet thick
on the eastern side of the sheet and wedges out to the west.

The sandstone is red-brown, yellow-brown, chocolate, mcdium-
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grained, poorly sorted, subangular, ferruginous, micoczous and pcbbly. It
is aimost oentirely cross bedded and comtoins slump structures and rippls
marks. At some localities the Cleland Sandatone contains conglomaraties
Lhis is best exposed north of the western end of Lake Neale as pohble,
cobble and boulder conglomerate with ellipsoidal fragments of rouaded,
sericitic quartzite, vein quartz, quartzite, chert and white, fine-groined,
quartz sandstonc. The metrix is white, poorly sorted, angular, coarse to
very coarse feldspothic sandstono. The phenoclasts have probably been
dorived from the Dean Quartzite, Pinyimna Beds and Wimmall Beds. On the
ecastern side of the arca the top of the Cleland Sandstone is thin bedded
and cross bedded and contains poorly outcropping interbeds of highly
micaceous, brown and white, laminated, cross laminated, siltstone.

The base of the overlying Larapinta Group may be of Lower
Ordovician age and hence the top of the Cleland Sandstone is probably the
same age.

Wells, Forman and Ranford (1962) consider that the basal part of
the Cleland Sandstone on the Mount Liebig Sheet may be equivalent to the
Arumbera Greywacke Member of Upper Proterozoic or Lower Cambrian age.
However on the Hermarmnsburg Sheet the Arumbera Greywacke Member sits
conformably on the Pertatataka Formation (Fig. 6). The Cleland Sandstone,
on the Bloods Range Sheet rests unconformably on the Winnall Beds and it is
unlikely that any depozition took place during the Upper Proterozoic.

Hence the Cleland Sandstone is considered to be Cambrian and possibly part
Lower Ordovician.

Larapinta Group

The Larapinta Group was defined by Prichard znd Quinlan (1962) as
consisting of "four formations (in ascending order)s Pacootaz Sandstone,
Horn Valley Formation, Stairway Greywacke, and Stokes Formation. It con-

- formably overlies the Pertaoorta Group and is separated from the overlying
Mereenie Sandstone by a regional unconformity." Wells et al, 1962, revised
the formal Stairway Groeoywacke to Stairway Sandstone.

Pormations of the Larapinta Group have been mapped from the
Hermannsburg Shoet to Mount Liebig, Mount Rennie and Lake Amadcus Sheet
areas. These units, with the cxception of the Pacoota Sandstone are not
clearly recognizable over the cntire Bloods Range Sheet where the group was
recognized conformably between the overlying Mereenie Sandstone and the
underlying Cleland Sandstone.

The sequence is very poorly exposed as low hills and strike ridges
in the northorn half of the sheet arca. The thickest exposed section
occurs 12 miles west-north-west of Mount Murray. Maximum total thickmess
of the unit as calculated from photo measurements and measured dips is
about 1000 feet. At the base the Pacoota Sandstone forms & prominent low
ridge containing sixty to scventy feet of clean, whito, medium to coarse-
grained, pipe rock and sandstone which are moderately sorted and rounded,
thin and modium bedded; friable, slightly porous and blocky. The pipe rock
containg abundant but poorly preserved worm tubes. There are some thin
intorbeds of apparently bimodal white, medium and coarse-grained sandstone
with thin bedding and well rounded grains. The Pacoota Sandetone coniains
very poorly prescrved traces of shelly fossils and at some places there is
a very fine conglomerate at the base.

The sediments immediately overlying the Pacoota Sandstone are
poorly exposed, mottled yellow-brown, pink and white, -fine-grained,
laminated, micaccous sandstone, silty sandstone and siltstonc with thin
interbeds of fine-grained sandstone and medium-grained, ocolitic homatite.
Beds of oolitic hematitc up to four feoet thick were seen on the Lake Amadeus
Sheet adjacent to the Bloods Range Sheet border cbout four milcs south of
Nonane rock hole but on the Bloods Range Sheet most of the oclitic iron cre
beds are half an inch to three inches thick., This unit which is about
60 feet thick is correlated with the Horn Valley Siltstone. It is overlain
by a bed of clean, white, moedium to coarse-grained, fossiliferous quartz

andstone, with thin bedding and moderate sorting and rounding.
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The sediments overlying this sandstone rideg~ ore cither poorly
exposed or concezled everywhere on the Bloods Range Sheet. They includ=s
pale green, pink and white, fossiliferous, interbedded siltstone and fiue-
s rained sendstone. J. Gilbert-Tculinsen {pers. comm.) recognised Middle
Ordovician fossils from BR12 in this interval. This unit which il av leust
several hundreds of feet thick is tentatively correlated with the Stairway
Sandstone.

A poorly exposed white laminated siltstone with salt pseudomorphs,
overlying the sandstone and siltstone at BR12, may be equivalent to the
Stokes Formation.

On the north-western part of the sheet area the Pacoota Sandstone
is overlain by beds containing oolitic hematite. The beds overlying these
aro concealed except for outcrops of pale yellow-brown, coarse-grained,
laminated and thinly bedded,; cross laminated, sandy coquinite; yellow-
brown medium=grained, laminated, moderately sorted,; subrounded calcarcous
sandstone; and pink and yellow-brown, fine-grained; laminated limestone or
dolomite.

At specimen locality BR22 the Larapinta Group overlies a thin
sequence of Cleland Sandstone. Sixteen miles farther west a ferruginous
sandstone probably at the base of the Larapinta Group rests unconformably
on steeply dipping Upper Proterozoic algal dolomite and limestone.

The age of the Larapinta Group from the contained fossils is
Ordovician.

Ordovician (Undifferentiated)

Fossiliferous marine conglomerate, sandstone, crystalline dolomite
and limestone; shale and siltstone is exposed on the southern half of the
Bloods Range Sheet in strike valleys within the Petermann Ranges and between
the Petermann Ranges and Bloods Range, Pinyinna Range, Kulapurina Hills.
These sediments are flat lying or gently folded and unconformably overlie
the metamorphosed and intensely folded Precambrian rocks. Similar sediments
occur on the Rawlinson and Petermann Ranges Sheet areas. They form low
mesas.

The sediments are best exposed on the southern side of McNichol
Range where they unconformably overlie steeply dipping quartzite and schist.
They comprise coarse, brown, angular, unsorted conglomerate, overlain by
interbedded; poorly-sorted, angular conglomerate and pale pink-brown,
medium-grained, bimodal sandstone containing poorly sorted, angular grains.
This sediment is overlain by pipe rock. The pipe rock is overlain by poorly
outcropping; pink, medium-grained, laminated sendstone, which is moderately
sorted, moderately rounded, with a finely pitted weathering surface. This
sequence of conglomeratc and sandstone dips southward at a low angle off
the range. About four miles farther south interbedded fossiliferous
limestone, dolomite, sandstone and siltstone zbout 50 fect thick crops cut.
This sequence probably occurs above the basal conglomerate and sandstone.
The lithologies exposed in ascending order are: pale brown fossiliferous
sandstone, modium-grained, bedded; well sorted; well rounded,; clean and
friable with two thin beds of red, silty-fossiliferous phosphatic limestone
(BR75); rod to red-brown, fossiliferous crystalline dolomite; browm
micaceous shale with abundant selt pseudomorphys (up tec half an inch in
size) and thin interbeds of sandstone; white sandstone, medium and coarsc—
grained, thin bedded, blocky, slightly friable, moderately scrted, moderatdly
rounded, clezn, partly calcarcous, with some unsorted, angular grains;
pale blue-grey crystalline limestone = fine-grained, laminated, platy,
interbedded with poorly outcropping shale and siltstone.

The basal conglomerate, pive rock and sendstone has been found
adjacent to the Petermann Ranges four miles north-eczst of Mount Skene at
BR46, south of Mount Sargood on the Rawlinson Sheet, north east of Mount
Sargood on the Bloods Range Sheet. The same unit has beecn tentatively
identified on the northern side of Bloods Range west of the Hull River.
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At most localities the basal conglomcrate extends up the rangc as far as a
terrace which may be an Ordovician wave-cut ploetform. If this is so thon

there has been little tectonic activity and crosion in the arco since the

Cxdovician.

Fragmentary molluscs and trilcbites from this sequence at specimen
locality BRT5 were not gencrically identifiable but indicate an Ordovician
ago (J. Gilbert-Tomlinson per. comme ).

UNDIFFERENTIATED PALAFOZOIC

Mount Currie Conglomerate

The Mount Currie Conglomerate is & sequence of pebble, cobble and
boulder conglomerate unconformably overlying uwndiffereniiated Upper .
Proterozoic sediments at Mount Curric.

Mount Currie is in the north-western corner of the Ayers Rock
Shect and its flanks extenl on to the adjoining Bloods Range and Petermann
Ranges Sheets. Murray (1904) first recorded the conglomerate at Mount
Curric and Mount Olgay - Blatchtford (1932) and Ellis (1937) thought that the
beds at Mount Olga might be of glacial origing - Joklik (1952) regarded
them as Lower Palaeozoic in age.

On the Bloods Range Sheet, north and west of the Pinyinna Range
and west of ¥Waillarra Hills, the Hount Currie Conglomerate forms low
rounded hills. This unit unconformably overlies the Pinyimma Beds in the
Pinyinna Range, a poorly outcropping sandstonc farther west, tentatively
correlated with the Winnall Beds, end unit 2 of the wnamed Upper
Proterozoic succession at Mount Currie.

At Mount Currie many ridges are covored by pebbles, cobbles and
boulders; but no section through the formation was exposed. At the baso
there is o thin bed of oligomictic conglomerate with sandstone phenoclasts
up to two feet across. The sondstone is similar to the sandstone in the
underlying unit 2 and in the Dean Quartzite at Bloods Range. This is over-
lain by a thick bed of oligomictic conglomerate with brown, quartz-fcldspar
porphyry phenoclasts up to 18 inches across of which a few are rounded, the
rest angular. These basal beds ure overlain by a polymictic conglomerate
with rounded to angular, poorly sorted phencclasts up to four fect across.
The biggost blocks are quartzite similar to the Dean Quartzite. Other rock
typos in this bed are browm, quartz-feldspar porphyry, ?epidotized rhyolite,
epidotized amygdaleoidal basalt and sandstone likce that of the Winnall Beds.
The typical sericite bearing quartzite of the Dean Quartzite in the
Petermann Ranges was not seen.

In the outcrop six miles north-west of Mount Currie the conglom-
erate contains subrounded and subangular phenoclasts of sandstone and
quartzite up to 2 feet across. The lithology of these phenoclasts is
similar to the Dean Quartzite at Bloods Range.

At Pinyinna Range the conglomerate unconformably overlies the
Pinyinna Beds. 1t is a poorly sorted, subangular pebble, cobble and boulder
conglomerate with a sparse, coarse-grained and poorly sorted sandstone
matrix. The phenoclasts are of Dean Quartzite; +to the cast boulders of
brown, fine-grained, igneous rock are also present.

The age of the Mount Currie Conglomerate is not kuown. Other
conglomeratic units in the Amadeus Basin are the Sir Frederick Conglomerate
(Rawlinscn Sheet area) and the Pertnjara Formation along the northern margin
of the basin (Fig. 6). A correlation with the Sir Frederick Conglomerate
of the Rawlinson Sheet aren is preferred because it lies nearcr the southern
margin of the basin and contains boulders dominecutly of Dean Quartzite.
However the Sir Prederick Conglomerate is laterally equivalent to the Ellis
Sandstone and the Ellis Sandstone has been tentatively correlated with the
Winnall Beds which are unconformably overlain by the Mount Currie
Conglomerate,
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On the Bloods Range Sheet the conglomerate scquence is moderately
gipping whereas the Ordovician deposits nearby cre flag lying. It is
thoerefore considercd probable thet the conglomerate was tilted and eroded
bofore an Ordovician marine transgression.

The Mount Currie Conglomerate is therefore placed in the Cambrian
gtratigraphically between tho undifferentiated Ordovician sediments and the
Winnall Beds of Upper Proterczoic or Cambrian age.

Morecnie Sandstone

The Merecnie Sandstone was first named by Madigen (1932). Prichard
and Quinlan (1962) define it as a quartz sandstone formation overlying the
larapinta Group with a rozicnal unconformity and succeeded,; cgoin with o
regional weconformity, by the Pertnjara Formation.

On the Bloods Range Shect the Mercenie Sandstone apparently
conformably overlies the Larapinta Group. It is overlain by white siltstone
at one locality and this siltstone is mepped as Pertnjara Formation.
Sediments overlying the Mereenie Sendstone elsewhere are concealed by
Quatornary sand.,

The Mereenie Sandstone forms low hills and ridges across the
northern half of the sheet and extends westward onto the Rawlinson Sheet.
It crops out extensively on the Mount Rennie, Mount Liebig and Loke Amadeus
Sheets.

The unit has a lithology similar to the fine-grained sandstone in
the Winnall Beds. It is a fine-grained, white, pale brown; clean and
friable quartz sandstone which is thinly bedded and laminated, extensively
cross bedded and cross-laminated, moderately sorted and moderately rounded.
Ripple marks and current striations occur on some bedding planes. Cross
bed sets are up to six fect thick and both low and high angles of reposc
are visible.

Thickness of the Mereenie Sandstone was not measured but from its
dip 2nd outecrop width on acrial photographs it may be about 2,000 feet
thick.

No dianostic fossils have been found in the sandstone. As it
conformably overlies the Larapinta Greup of Ordevician age it is probabls
that at least the basal Mereenie Sandstonc is Ordovician. Wells, Ranford
and Cook (1963) report a "Cruziana" from the Mereenie Sundstone eight miles
north-west of Inindia Bore on the Lake Amadeus Sheet; this supports an
Ordovician age for the basal unit in this area. Age of the upper part of
the Mereconie Sandstone is urnkmown.

Pertnjara Formation

Prichard and Quinlan (1962) defined the Pertnjara Formation &s
"the sequencc of sendstone, quartz greywacke and conglomerate that overlics
the Mercecenie Sandstone with a rogional unconformity. «...... Its upper
limit is not knowm".

Wolls, Formon and Ranford (1962 p.60) demonstrated the existeonce
of an old gyncline in which the Pertnjara Formation is exposed close to
the northorn mergin of the basin (Mount Rennie, Mount Licbig area). Con-
glomerate of the Pertnjara Formation occurs north of the synclinal axis and
sandstone and siltstone occurs to the south.

The detritus wae derived from the north and it is possible that
the old syncline represents the keel of the down warped area in which the
Pertnjara was doposited. If this hypothesis is correct then the Pertnjara
should thin and become finer-grained to the south. Mapping on the Bloods
Sheet bears out this hypothesis as the only outecrop of probable Pertnjara
Formation is white siltstone directly overlying the Mercenie Sandstone.
There is room for a considerable additional thickness of sediment over the
Mereenie Sandstone in the tight sand covored syncline south-west of Mount
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Murrey (Mount Murrcy lice on the Lake Amadeus Sheet.

Age of the Pertnjera Formotion is unlmowm except thot it is
younger then the Merconie Sondstonc.

TERTTIARY

Piedmont deposits occurs on the flanks of the high ranges and
hills in the southern half of the Sheet area. They have a primary dip at
angles up to 100 away from the range and beneath alluvium or wind blowm
sand. Many small creeks dissect the deposits. The conglomerate of these
deposits is angular, poorly sorted with the largest boulder sized fragments
nearest the ranges or hills. Where the conglomcerate dips beneath the sand
it is of pebble grade and better sorted and rounded than nearer the ranges.
The components are invariably derived from the more resistant rock in the
adjacent ranges or hills.

The deposits are tentatively regarded as Tertiary and are
corrclated with similar deposits on the Rawlinson Sheet area.

UATERNARY

Deposits of asolian sand, alluvium, travertine and evaporites
cover the greater part of thc Shect.

Travertine and evaporites form a thin grey to white crust on the
dry floor of the lakes. The wator soluble components in a sample from
this crust have beon determined by S. Bsker as Cl. 12.3%; S0, 10.8%;

Ca 0.58%; Mg 0.32%; Na 12.8%; K 0.1%; Nitrate not detected. The
material underlying the crust has not becen analysed. It is a red-brown,
sandy, gypsiferous silt. In places near the lake shore sand has been blown
over the evaporite crust. Travortine, and some gypsum, borders the leke
and occurs as "islands" within it (Fig. 4). The edges of the "islaonds"
form stecep faces from which travertine and gypsum have crumbled onto the
ovaporite crust. The "islands" are capped by yellow-brown, crystalline
limestone and travertine which overlies a light grey, gypsiferous silt. It
is probable that these originally formed a continuous bed which has since
been eroded. The lake bed is now probably composed of the gypsiferous

silt with ground water, wind blown sand and weathercd limestone.

Sand dunes overlic the travertine on top of the "islands" and on
the margins of the lake. The greater portion of the Bloods Range Sheet
is covered by orange-brown aegolian sand and sand dunes. The sand is
uncongsolidated but is fixed by a cover of light vegetation. The dunes
rarcly extend more than ten miles and they are branching with braided tops.

Alluvium occurs in the beds and flood plains of the Docker and
Hull Rivers; Chirnsgide and Shaw Crecks. Alluvium also occurs adjacent to
high ranges and hills where local run-off has distributed pebbly sand
around the Tertiary Conglomerate which flanks the ranges.
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STRUCTURE OF THE UPPER PROTERCZOTIC AND PALAFOZOIC ROCKS

Three main foldings of the Upper Proterczoic and Palaeozoic
sediments are inferred from mepping on the Bloods Range Sheet:s See
structural interpretation (Fig. 12), geological map, and sections. The
first is represented by isoclinal and recumbent folding and metamorphism
of the Dean Quartzite and Pinyinna Beds; the socond by tight folding of
the Winnall Beds and older Upper Proterozoic sedimentsy and the third
by the broad, and rarcly tight, folding of the Cleland Sandstone,
Larapinta Group, llereenie Sandstone and Pertnjara Formation. A fourth
period of folding which proeceded deposition of the Pertnjars Fomation
on the northern margin of the Amadeus Basin is not developed on the
Bloods Range Sheet,

The first two of these foldings are well developed on the Bloods
Range Shect and are here named after geographical features on it. The
third folding is well developed throughout the Amadeus Basin and is here
named after the basin,

Petermann Range folding

The Petermann Range folding dynamically metamorphosed the Dean
Quartzite, Pinyinna Beds, Mount Harris Basalt, Bloods Range Beds and the
granite and porphyry in the southern half of the sheet area, The age of
the folding is probably Upper Proterozoic for the following reasons -

(1) Only the Dean Quartzite, Pinyimnma Beds and older rocks are isoclinally
folded and metamorphosed; (2) The Cleland Sandstone of probable Cambrian
age contains boulders of metamorphosed Dean Quartzite; (3) The rocks of
the Petermann Ranges and Bloods Range area are overlain unconformably by
Ordovician sediments; (4) There is an unconformity between the Areyonga
Formation and the Bitter Springs Limestone on the Lake Amandeus Sheet,
(This unconformity is nct exposed on the Bloods Range Sheet area).

For these reasons the Petermann Range folding is believed to have
started after deposition of the Bitter Springs Limestone; it was probably
responsible for a change in land relief along the southern margin of the
basin and for the change from carbonate to clastic deposition in the
Amadeus Basin,

The Petermann Range folding caused the deformation of the Dean
Quartzite, Pinyinna Beds and older rocks in the southern half of the Shect
arca. Two interpretations of the structure can be made. One invokes a
regional recumbent anticline the other explains the structure without
regional overturning.

Figurc 13 shows diagramatically the difference in the two
structural interpretations,

Recumbent Anticline Hypothesiss

The rocumbent anticline hypothesis is best portrayed on the
geological maps of Rawlinson and Bloods Range in conjunction with a
photo-interpretation of Scott, Petermann Ranges and Ayers Rock Sheets,
Figure 14 illustrates diagramatically the interpreted distribution and
structure of the Dean Quartzite which is compatible with the regional
recumbent anticline hypothesis, The hypothesis will be further tested
by the mapping of adjoining sheet areas which will be undertaken in 1963,
The following evidence is in favour of the recumbent anticline hypothesiss

(1) TIn Blocds Ranges

(a) Overturning along the northern side of the range from
Pinyinna Range to west of the Hull River.
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(b) Isoclinal end local recumbent folding at Mouwd Harris
(Fig. 15) and Bloods Range cast of the Hull River (Fig. 16).

(¢) West of the Hull River, the Dean Quartzite in Bloods Range
is highly folded, probably recumbently; but the structure is too
complicated for reliable interpretation.

(2) Between Bloods Range and the Potermann Rangess

The castern ends of four hills ncar the western side of the
Sheet arca were mappod as easterly plunging, downward facing, anticlines.

(3) In the Ilyaralona and Puiltarana Range:

The Dean quartzite, Pinyinna Beds and the underiying rocks are
isoclinally folded but in most cases plunges could not ve determined.
Consequently it is not known whether the folds are downward or upward
facing. In the western cliffs of the Ilyaralonz Range a number of
isoclinal anticlines and synclines were seen. The cores of two of these
anticlines contained siltstone similar to the siltstone at the base of
the Pinyinna Beds, Hence the Ilyaralona Range is interpreted as a
dovmward facing antiform.

(4) West of the Dean Range and in the Rawlinson Ranges
Recumbent folding was seen in cliff faces in the Dean Quartzite,
(5) Six niles west of Livingstone Pass: The Dean Quartzite is
underlain by grey siltstone containing carbonate veins, The siltstone
is probably the base of the Pinyinna Beds and if so then the sequence

is overturned.

(6) The valley between the Petermann Ranges:  The Pinyinna Beds occupy
this valley on the Petermann Range Sheet south-east of Chirnside Creek.

(7) Four miles sast of the eastern end of Ilyaralona Range:

Folding of a recumbent nature may be scen in the contact
between granite and the Mount Harris Basalt,

(8) The Dean Range arca on the Scott and Petermann Range sheets
(Fig. 14)s The structure in this arca suggests the root zone of a
recunbent fold.

(9) The metamorphism of tho Dean Quartzite and Pinyinna Beds in the
Dean, Mannanana, Piultarana and Ilyaralona Ranges can be conveniently
explained by deep burial by recumbent folding,

Alternative hypothesis

An alternative to the recumbent anticline hypothesis is shown
on figure 13, This theory does not admit the interpreted downward facing
anticlines and the antiform (Ilyaralona Range) and would require
metamorphism of the Dean Quartzite, Pinyinna Beds and older rocks without
doep burialy possibly by a rise in the geothermal gradient, The hypothesis
gains its main strength from the difficulty in explaining the origin of
such a large recumbent anticline with a dominantly sedimentary and volcanic
core in the west and a crystalline granite core in the east. Further
difficulty derives from the shallow depth at which the crystalline core
nmust have been deformed. The shearing and dynamic metamorphism within
the core of the postulated recumbent anticline is consistent with such
drastic toctonics. The basement rocks beneath the fold are considerably
less sheared.
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Further mapping of the Peivrmann Ranges rzy provide evidence
oither in support ¢f or against the hypothesis of a regional recurtzat
anticline. Until this mapping i3 completed any theories on the ztruaiure
of this complex part of the Amadeous Basin must remain open., At present it
ig only certain that there was a period of strong folding and metamorplizm
in the Petermann Ranges during the Upper Proteroszoic.

The Petermann Range folding was accompanied by faulting and
intense jointing. The fault zones are marked by brecciation of the
quartzite and an intensification of the joint system nearby, A prominent
fault direction is north-west to west-north-west and in Bloods Range west
of the Hull River the faults trend . northerly.

A considerable amount of shearing is associated with the folding
and overturning of the sedinents and igneous rocks; This has caused a
netanorphic foliation. Lineation on the plane of foliation in most places
pitches close to 90° suggesting a-lineation.

Lake Neale folding

The Lake Neale folding is best exposed in the Lake Neale~Lake
Amadous area of the sheet where unit 3 (Inindia Beds equivalent) and
Winnall Beds are tightly folded. Rocks invelved in the Lake Neale
folding are unconformably overlain by the Cleland Sandstone. As this
unconformity is not present farther north-cast it may be inferred that
the Lake Neale folding 4id not extend on to the Hermannsburg Sheet or
castern side of Mount Liebig Sheet. Another unconformity beneath the
Winnall Beds at Souths Range and again on the Lake Amadeus Sheet (Wells,
Ranford and Cook, 1963) suggest that the Lake Neale folding is reflected
by at least two unconformities in the sedimentary succession. The un—
confornmity beneath the Winnall Beds is more marked than farther north
suggesting that the folding was initiated in the south and extended
northwards, subsequently, and ended with the strong folding in the Lake
Neale-Lake Amadeus area.

The Winnall Beds at Mount Unnapproachable and unit 3 farther north
have undergone typical Lake Neale folding, Unit 3 is tightly folded into a
series of anticlines and synclines with flat plunges, The younger Winnall
Beds are preserved as canoe shaped outcrops in tight synclines with flat
culminations and depressions of the axis, At Long Range both limbs of one
of these synclines dip steeply; the northern limb is overturned. In the
Souths Range - Mount Cowle area the same type of structure is preserved on
a much larger scale and plunge reversals of the axis have produced the
basin shaped structures of Mount Cowle and its twin west of the Hull River.

In many places the Laks Neale folding has produced numerous joints
but no major faults have been found in either the Winnall Beds or Unit 3.

Anadeus Basin folding

The Amadeus Basin folding succesded the Lake Neale folding after
a period of stability, It is the folding which followed deposition of the
Pertnjara Formation except near the Macdonnell Ranges where it commenced
before and continued after deposition of the Pertnjara Formation.

On the Bloods Range Sheet the Amadeus Basin folding is
characterized by broad anticlines and synclines with gentle plunge reversals.
A tight syncline with an overturned northern limb south of Mount Murray is
also included in the Amadeus Basin folding,., The tightness of this syncline
is probably related to the presence at depth of incompetent gypsum such as is
exposed in the adjacent anticline to the north, All anticlines on the sheect
arca are broached to Upper Proterozoic sediments which are poorly exposed.

The gypsum exposed 1n structures produced during the Amadeus
Basin folding suggests that an incompetent gypsiferous sequence at depth
nay have given rise to diapiric and decollement tectonics. The inter-
proted fault structurc 8 miles west of Mount Murray may be the product of
such tectonics,
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CEOLOGICAL HISTORY

The order of geological events mey be summarized thus.

(1) Batholithic intrusion of very coarsc porphyritic granite and
possibly comagmatic Mannanana Perphyry into Precambrian rocks which are
not exposed on the sheet area.

(2) Erosion.

(3) Volcanic activity including the extrusion of Precambrian basic
lavas of the Mount Harris Basalt.

(4) Intrusion of the younger Precarbrian granite and nssociated quartz-
feldspar porphyry.

(5) Erosion

(6) Dominantly subaqueous deposition of Precambrian arkose, impure
sandstone, tuff, agglomerate, basalt flows and possibly acid flows.

(7) Probable intrusion of Precambrian quartz-feldspar porphyry.
(8) Erosion.

(9) Deposition of the Upper Proterozoic Dean Quartzits and Pinyinna
Beds in a relatively stable, epicontinental, shallow marine enviromment.

(10) Petermann Range folding accompanied by low grade dynamio meta~—
norphism of granite, porphyry, Mount Harris Basalt, Bloods Range Beds, Dean
Quartzito and Pinyinna Beds.

(11) Southern half of sheet areca became a tectonically unstable Upper
Proterozoic land mass during Petermarm Range folding and contributed
sediment to the Amadeus Basin farther north.

(12) Deposition of unit 1 and unit 3 of the Upper Proterozoic sequence,
Deposition was probably more rapid near the southern margin of the basin,

(13) Lake Neale folding commenced near the southern margin of basin
during the Upper Proterozoic or Cambrian.

(14) Winnall Beds deposited - probably thickest near southern margin
of basin,

(15) Deposition of Mount Currie Conglomerate during Lake Neale folding.

(16) Lake Neale folding moved farther north and raised the northern arsa
above sea level,

(17) Erosion of newly raised Cambrian land surface and deposition of
the Cleland Sandstorein deltaic and paralic environments along its northern
adge.

(18) Marine transgression., Shallow Ordovician sea spread over all of
the sheet area except the Petermann Ranges and Bloods Range which were
islands or peninsulas,

(19) Recession of sea, reworking of sedient by wind and shallow water
(non marine) to form Mereenie Sandstone.

(20) Monoclinal warping along northern nargin of basin caused development
of a post Ordovician basin to the south which was probably occupied by a
large lake. The northern part of Bloods Range Sheet was on the tectonically
stable southern side of this basin and reccived only a fine-grained
development of the Pertnjara Formation.
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(21) Amadeus Basin folding was initiated near the northern margin of the
basin and subseyuenily moved farther souih, Some of the fault and fold
structures were accentuated by diapiric iaftrusion and pinching and swelling
cf incompastent beds at depth.

(22) Weathering and erosion.

(23) Tertiary pluvial period when conglomerates were deposited near:
ranges and the woter table may have emerged over the low lying areas now
occupicd by Lake Neale and Lake Amadous.,

(24) Limestone and gypsiferous silt were deposited in low lying areas.

(25) A period of aridity when the water table dropped and chemical
erosion of limestone began, Alluvial sand reworked by wind into sand dunes,

(26) Sand duncs became stable.

ECONOMIC GEOLOGY

No economic deposits are known on the Bloods Renge Sheet.

Copper

Malachite occurs in the Mount Harris Basalt and the Bloods Range
Beds a2t a number of localities on the southern half of the sheet area.
Most of the occurrences discovered have been in sheared basalt, tuff and
agglomerate of the Bloods Range Beds. None of these deposits is of
economic size at the surface and none have been tested at depth., These
surface showings are not sufficiently encouraging to warrant drilling.

Lead, silvor and pold.

Secondary lead minerals, galena, silver and gold were found with
secondary coppor nmincrals in vein quaritz intruding the Mount Harris Basalt
at specimen locality PR 34. None of these minerals occurred in economic
quantities and the ocutcrop of minerslized vein quartz was very small.

Phogphate.

A sample of red, sandy, phosphatic limestone was obtained at
specimen lecality BR 75. Two thin phosphatic limestone beds no more
than an inch thick occur at this locality and the phosphate content of the
specimen was between 10 to 20% as determined by spectroscopic analysis.

Underground water

The area is untested for supplies of underground water. The
alluvial area of Learmonth Park gives reascnable promise of providing
shallow underground water supplies.

Petroleum prospects

The Pertnjara Formation, the kereenie Sandstone and the Cleland
Sandstone have no source rock potential. The marine sediments of the
Larapinta Group could be considered as source rocks but the prospects of
petroleun accumulation in this group are negligible as it is widely exposed
and all anticlines are broached to the Upper Proterozoic. Any search for
0il would have to be directed at source and reservoir beds in the Upper
Proterozoic succession within which the Pinyinna Beds, unit 1 and unit 3
may conteln source rocks and any sandstone units stratigraphically above
or laterally equivalent to these could be a reservoir rock, Fracture
porosity reservoirs may also be present.

No closed anticlinal structure a other suitable traps for oil
have been mapped; thoy may be present under the sand cover. The petroleun
prospects of the area are poor,
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GEOPHYSICAL DATA

The geophysical section of the Bureau of Mineral Resources
have flowm and completed one aeromagnetic traverse across the Bloods Range
Sheet (fig. 17) and regional gravity coverage at one station per 50 square
niles (fig. 18).

Goodeve (1961) estimated depth to magnetic basement greater than
10,000 feet along part of the traverse between Lake Amadeus and llcNichol

Range.

The preliminary Bouéﬁf anomaly map of the Bloow.: Range Sheet
has a linear positive gravity anomaly along the southerr margin of the
Anadeus Basin, that is along Bloods Range, Pinyinna Range, McNichol Range,
Kulapurina Hills and Wailarra Hills, This suggests a zone of high density
rock north of the ranges which is denser than the basement rock to the
south. This zone corresponds to the area where steeply dipping,
Pinyinna Beds should occur and dolomite and limestone from the Pinyinna
Beds with a specific gravity near 2.8 is probably responsible for the
gravity anomaly.
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