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REGIONAL GEOLOGY OF THE 00 UTHERll MARGIN, MlADEUS BASIN. 
RAWLINooN RANGE TO MULGA PARK STATION. 

SUMMARY. 

The south-'west margin of the Amadeus Basin Ues 
in the south-west corner of the Northern Territory and 
c ontinues westerly for at least 60 miles into Weete'rn 

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 Vlinnall Beds. 

The Dean Quartzite i s the basal unit of the 
Amadeus Bas in sediments along the southern margin of the 
basin. It is correlated with the Heavitree Quartzite 
which form s the basal unit of the Amadeus Basin sediments 
along the northern margin of the basin. Both the Dean 
Quartzite and the Heavi tree Q.uartzite 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 Winnell Beds are correlated 
with the Areyonga Formation and Pertataka Formation of the 
northern Amadeus Basin. An angular unconformity separates 
them but thi s disappears to the north. The f or mat ions 
comprise Siltstone, sandstone and thin limestone and 
dolomite. 

A major orogeny late in the Upper Proterozoic 
folded the Upper Proter ozo ic 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 Harris Basalt, Bloods 
Range Beds and Dean Quartzite beneath the Pinyinna Beds 
were r egionally folded into a r ecumbent 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 forme d from the Bloods 
Range Beds and l-!ount Harris Basalt during the regional 
overturning, but the Dean Quartzite formed a metamorphic 
barrier largely protecting itself and the Pinyinna Bed s 
from conVersion to gneiss and granite. Radioactive age 
determination on a specimen from one of the largest granite 
bodies has given en age of 600 million years. 
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About 10,000 feet of sed iment , th~ Inindia Beds 
and Winnall Beds , wer e overlying the Pinyinna Beds during 
this deformc.tion . They wer e squeezc:d no rthward s out of 

the core of the r ecumb ent fo l d and slid northwnrds on a 
d,ecollement surfnce in the Pinyinna Bed s and Bitter Springs 
Limes tone . Tho tight and isoclinnl f olding of these for­
mations di es out to t he north away from the orogenic area . 

Formc.tion of the reg ional recumbent f ol d r ai sed 
the southern mar gin of the Amadeus Bas in above sea. l evel, 
probab ly as e mounta in chain, [I.nd this e l evated orea wns 

r ap idly eroded . Adjacent to the northern flank of the 
f ol d, thick wedges of conglomerate and arkose were depos i t ­

ed unconformable upon the Uppe r Protarozo ic sediments ,. 
These sed iments, the Mount Curri e Conglomer~te und Aye rs 

Rock arkose, ar e probably Lower Cambrian in nge , Farther 
north the Cl e lnnd Sendstone wns d~ posit ed in a fluviatil e 

environDlent, m:trginnl t o t he marine Cambrian f acies of the 
Arne.deus Basin. 

During n marine tr~~Bgression, in t he Ordovici8n , 
:J. thin sequence of sandstone, lime3ton~ , ail tstonr;l , she10 
Dnd conglomer:lta vms depOSited on t he southern half of the 

Bloods Range Sheet area and sandstone w~s depos ited on the 
north- east quadrant of thu Petermann Ranges Sheet areu • 
ThBse deposits are flat lying and demonstrate the l ack of 
tect onic activity s ince t he Ordovic i an and probably since 
the Petermann Ranges Fo lding . 

Subsequent s l ow weathering has produced Bup~r­
ficial deposits of Tertiary sandstone nnn conglomer ate and 
Quaternary travertine , evaporites , alluvium and aeolian 
sand • 
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INTRODUCTIO N 

Genernl 
The southern margin of the Amn.deus Basin was 

mapped by the Bureau 
1960, 1962 and 1963 . 

of l'.1 ine r nl Reso\lrces in the years 

I n 1960, We l ls , 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 Stewrrt ~~pped the southern . half of the Bloods 
Renge Sheet nreo.. In May to Septem.ber, 1963, Form!ll1 and 

Hancock rem~ppe d the south- east corner of the Rawlinson 
Sheet area , ~nd mapped the north-east corner of Scott, 

the Petermann Rnnges Sheet area, except 5 one-mile shec.ts 

in the south, and the Aye rs Rock Sheet nrea , except :3 one­
mile sheets on the e~stern side . Dr. VI . Olde r shEl.w , 

petrologist, joined this party for 2 weaks and collec ted 
gr<mi te scunple s for nge determinnt i on . During 1963 Wella t 

Ste~art and Skwarko mapped outcr ops of granite and gneiss 
on the southern part of the Kulgera and Finke 1 :250,000 
Sheet areas but the r esults of their investigation are 
not included in this report. 

Loc~tion and Access 
Fig. 1 shows t he position of the oren covered in 

this report and access t o it. The nrea is accessible by 

grr:.ded r oads from the mo.:i,.n Alice Springs-Ad elnide road to 
Ayers Rock Dnd GileS . Access to Giles is also possible 
from the west by a graded r ond from Carnegie Station. 
The track shown west erly from Ayers Rock to Giles is an un­
graded vehicle trnck unsuited t o two wheel drive vehicles. 

Bloods Range ~nd Petermann Ran~s Sheet areas 
and port of the Ayers Rock Sheet aren lie within a North­
ern Territory ~borigin~l reserve and permiss ion to enter 
must be obtained from the Welfare Branch of the Northern 
Territory Administration. The Rawlinson and Scott She et 
areas lie within n Western Australian abori ginal r eserve 
and permission to enter i s required from the Western Aust­
r alian Department of Native We lfare . The road t o Giles 
posses through ~ South Australian nboriginnl reserve and 
permissi on to ent er must be obtained from the Department 
of f.bor iginal Affairs of South Aust r alia . 

Giles Meteorol ogicv.l Stat ion is oper ated by the 
Bur~o.u of M02 teorology but administe red Q.Jld IDs.intnined by 
the Weapons Re search Establishment . Permission to vis it 
Giles is r equired from th e Controller Weapons Rese~xch 
Establishment , end is conditionnl on the applic ants having 
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conformed with the medicnl end char~ter requirements for 
permission to enter the Western Ausstro.linn ond South 
Australian nntive reserves. 

Climate 
Fig. 2 shows the menn maximui!l. Md menn minimum 

temperatures and averngG monthly r ainf all for Giles for 
the period 1957-1963 inclusive. During a fortnight in 

Mny-June 1963 there was n r ainfall of about 3 inches mak ­
ing cross country travel almost impossible for severC\l days 
nfter the rain . 

Development 
The ore.? is undeveloped e xcept at Giles t Living­

stone Pass , Ayers Rock, Curtin Springs Station c~d Store 
Lmd Mul ga Perk Station. 

Good wnter has been obtained from 0. f ew bores 
south of the Pas s of Abencerr"<les neor Giles II.ather Stat­

ion . Good water was obt~ined fro~ severnl bores in the 
Livingstone Poss a rea in 1963. These bores were sunk by 
the Water Resources Board of the Northern Territory 
Administrat i on on behnlf of the Welfare BrGnch with n view 
t o establishing a native settl ement in the urea . At the 

eume time in 1963 the Animal Industries Branch of the 

Northern Territory Administrntion reported on the grazing 

prospects of the Peter"lann Ranges nrea for the lVe lfure 

Branch . 
Ayers Rock is well e stnblis~ed as a tourist 

re sort with two good wn.ter bores and tourist accoI:D::::lOdntion 
pr ovide d by three compnnies . A R~n@er is permanently em­
ployed at the "Rock". Good grnded r onds provide acces s t o 
and a round Mount Olga for tourists. 

Ayers Rock is connected t o Curtin Springs Stat­

i on by a fir s t class gr nded ro .~d . The Station onintr.ins 

D. genero.l st ore and petrol stat1·)n f or the public and pr o-

vides morning end afternoon t eus . 
i s c onnected t o Mu l ga Park sto.tion 
this area in the south- east c orner 

Curtin Springs Stntion 

by a gr aded r oad and 

of the Ayers Rock Sheet 
e r en has been developed f or gr azing . 

-Other places of inter est south (Jf the area are the 

nbondonned nickel prospecting Cf'.nps: Blt:!c1::st·:;ne camp and 
WingeUina camp in ~Iestern Australia and Mount Davies c"'"P 

in South Austrl'llia. The South Australian Deportment of 

Abori ginal Affnirs maintains 11. N~tive Mission at Musgrave 
Park in the Musgrave Ranges on the road be tween Mul ga Park 
and Gil es. 
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Within J native reserve no watering places 
whether sheds, tnnks, catchments, bores or wells may be 
established without tho perrlissi.:m of the Aborigines Pro­
tection Bo~ ~rd [lIld only then in such pr)sitions as are a­

gre ed by t:1e board. No aboriginal watering places, 
whet :-'er roo-k holes or soaks, mny be used , except in onsee 
of dire ne cessity. 

Survey !de~:h2§.. 

Mapping W<?B carried out by thre e , four [IDd five 
dny L~drJver traverses fro~ bnse camps at Giles and the 
Robert Range in 1960, r.t the Hull River in 1962 and nt 

Giles Creek, Chirnside Creek a nd Felthmn Hill in 1963. 

Two one-dny helicopter traverses were made fron Giles in 
1962, seven fro", Mount Olga mid five fNn Chirnside Creek 
in 1963. 

The geology was plotted on nerinl ph.Jtographs 

at n scnle of approxicrntely 1 :46,500 in the Northern 

Territory part of the area, and 1 :36,500 in the Western 

AUBtr*~~:l!.~n l~sferred :~.~r£l}!;par~nt con-
trolle . ~at photo-scn1e. The ~o.~i~sAwero reduoed 

photographioal1y to n son1e of 1 :250,000 and the finnl 
map was drafted at this scnle. 

PREVIOUS INVESTIGATIONS 

The south-west margin of · the Amadeus Basin wns 
first explored by Giles in 1872-1874 r~d 1976 (Giles,1889) • 

The first scientific investigations in the area were ~ade 
by the Centr"l Australian Exploring Expe dition in 1889 

(Tietk&ns,l~ f ollowed by the Ho rn Scientifio Expedition 

in 1896 (Tate and Vi ntt ,1896). In 1901 two South Austrnlir~ 

Governnent prospecting expeditions investignted the Mus­
grave, MQnn and Rawlins~n Renges (Wells,1904) and n further 
expedition invGstigcted the Musgrave, Mann nnd Tomkinson 
Ranges in 1903 (Wells and George,1904). n. nasedow led n 
prospecting nnd geologicnl expedi tL)n t o the ~retl in 1903 
and recorded ge ological observations in the Musgrave Ranges, 
Mount Olga, Mount Conner, and Ayers Rock (nasedow ,1905). 

In 1905 F.R. George led n South Austro.l1nn Governcrent pros­

peoting expedition t o the Petermann Ranges and Bloods 

Range, and produoed a geol ogioal sketoh map but found no 

mineralisation apart fr;) r.J. a trace of gold in a floater o f 
quartz at "oster Cliff (George ,1907) • During 1926, Basedow 

and Maokay examned the ge ol ogy of the Bloods Range and 

Petermann Ranges and produced a geologioal report on the 

latter, (Basedow,1929). This was followed by Maokay'. 
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aeria.l ·survey i) f the PeterI!lMn Renges in 1 930 (Ma ckay, 1934) . 

In the 1930 ' s Lasseter's r eport of n ri ch go l d 
r eef i n th~ oxen gnve ris e t o rlO.ny e xpediti(>lls t () find the 

r eef whi ch i s noVi considered t o be non existent . In 1935 
the Bor der Gol d Ree f Exped ition traversed al ong the Olia 

Chain and the Petermann Ranges into Western Aus troli a. in 
seorch of the r eef. H.A . Ellis was attached as geo l ogist 
t o a further search in 1936 (Ellis ,1937) . Faith in the 
possible exis t ence of Lnsseter's Reef WE>.S still ' s trong e­

nough in cert~in quarter s f or a. further expediti~ n t o be 
finnnced in 1 951. G.,]' . J oklik of the Bureau of t1inernl 

Resources a cc ompanied t h is exped ition and, recorded his 

geo l ogical observations (Joklik , 1952) . froMe-Br oken Hill 
Co. Pty. Ltd. carried out nn extens i ve survey in the .'lre n 

in 1958 (Gillespie ,1959) . 
During October 1960 the Bureau of Mineral 

Resour c e s flew P..Il ae r omagnetic trnver se from Ali ce Springs 

t o Gil es (Goodeve,1961) and in 1962 a helicopt er 
gra.vi ty party cove r e d the s 'J uthern mar gin of the Am:!deus 

Basin as part of n larger r ec0nnnissnnce gravity survey 
(Lonsdale and Flcvelle ,1963) . 

The ge'J l ogicnl I!lr.pping of the s outhern margin 
oJ f the AI:1odeus B.:lsin h a s b een und arte.ken by the Bureau of 

Mineral Resources in the f ol l owing stages . Rawlinson and 
Macdonal d Sheet areas in 1960 (Well s, Forman and Rantord, 
1961 ); Blood s Range Sheet area in 1962 (Por",an,1963), 
the ·Pe terr.lann Ranges Sheet nrea apa.rt fr om the s ou t her n 

mnr gin, the Ayers Rock Sheet area Gp art from t he north­

east portion and parts of the Rawlinson and Scot t Sheet 
areas by the authors in 1963. The north-east portion of 
the Ayer s Roc k Shee t aren a nd the Kulger~ Sheet a r ea were 

mapped in 1963 (Wells , St ewart ::md 'Skwark'J ,1964). 

PHYSIOGRAPHY 
Fi g . 3 illustr a t es the nain physiographic divis ­

i ons adj~~ ent t o the southern Doxgin of the AmndeuB Basin . 
The di visions are: 

A. High Mountai n R::mges and Hills ~ 
, 

The high mount,un range s ,.md hills are up t ) 
3,500 feet above sen l~val end 1,500 f ee t nb uve the 

surrounding plc.in . They f~) rIl an outstanding featur e ex­

tending in on easterl y di r ection from the Rnwlinson Range 

~:Ilcl Schwerin Mural Cre scent in Wes tern Austr nl ia t :J the 
Peter nann Range s and Olin Chain in the Northern Terri tory t 

a d istance of over 20 0 mil es . A sec ~md chain of mount a in 

r anges and hills aoo.urs f nrther n·Jr th and extends fror.l the 
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Rob ert Range c.nd Wal t €:: r Jones Hanges , in W.;stern Australia. 

t o Blood s Rnnge, Plnyi!ma Rnnge , McNi c·ho l Rnnge , Kulapurinn 

Hills, Wnilnrr" Hills /Uld Kulipurr o. Hill s in t he Northern 

Territory. These ranges and. hills nre C Cl i:lp ;J S~c1. Gluinly of 
the t ough Dean Quartz lt(: . The rnnges nre elongat e , rugged 
end generally h~ve steep scarp slopes an] ~o dernt e dip 
slopes . A deepl y int: i sed dr ai llnge cuts t he r nnge s and at 

the base of noa t of the r a.n ges there ore alluvial fCUl S 

and pla ins which support mulga scrub. 

The r nnges are cut by the Giles, Rebecca, Chirn­
sic1e , Shaw t Irving nnd Arrlstrong Creeks ['nd the Do cker ~J'ld 

Hull Rivers, all of which drain northerly t owrrds LDk~s 

Hopkins, Neole and Amadeus. 

Three rernc.rlC: :Lb l e inselbergs , Ayers Rock, ~.bunt 

Olga and Mount Connor f or :n proBinent features t 'J the 
north of the r nnges on the Ayers Rock Sheet nr~:l. . ~\ll 

three ri se t o over 1, 000 f eet above the surroundin g plain . 

They ar e described in detai l by Ollier and Tuddcnhru; (1961). 

B. Low R:m.ges and Hills with sora0 Intervening Dun~ B . 

Low ranges and hills with inte rvening dunes [IDd 

alluvial plains CJve r l n r ge portions \) f the nren on the 
fl a nk s of the Peten~3nn R~nges and Olin Chnin and nvrth 

o f the R)bert R:mge . Th e rcnges and hills stand fro", 50 

t o 300 fa e t ab ove the plt'. in r.md cotll';1()nly have fin incised 

drm.n..'1ge pat tern. 

C. Sand Plnin with sone Dunes . 

Sand pla in with wid e ly spnced snnd dunes and n 

few l ow outcr.)ps occurs north and south of the high 

rtountnin r nnees and hills. Spinifex , rl esert oAks and 
light scrub gr ow on the pla in where the snnd is ;, f aaolinn 

origin, and mulg('~ gr ows on the alluvium. 

D. S:md Dune Country. 

The sand dune country is characterized by close ­

ly spaced l vngitud1na l dunes which nre branching and 

generally trend east erly, and arens contnining an interlock­
ing network of dunes . The dune s are ~ f unc ons olidat ed snnd 

fixed by spinnifex. The y nre up t o f orty fo e t high. 

E. Salt Lake Country. 

Most ,) f the solt lakes ~ccur in n west-north­
west trending belt north of the rrmges and include La.k:~ 
A~adeus, Neale and Hopkins. The salt lakes have islands 
and fringes of sand and travertine . They lie nb ::)Ut 1, 500 
f ee t above sea level. 



TABLE 1. 

AGE UNIT M.l'..P LITHOLOGY CORRELATED REMARKS 
___________ , ____ .-=.S'=.l:,:M:;;;.BO,;;;,.;L:::...-____________ 

h 

__ • ________ ·_WIT~,,----~-----

o 
H 
o 
N o 
~ 
~ 
p., 

H 

o 

Quaternary Qs 
Qn 

c." 

Ql 

Sane. 
Alluvium. 
Travertine. 

-------------------------------------------------------------------------------------------------------------------------------------------
Tertiary 

Orcl)vician 

Ca-nbricm 

Upper 

Proter­
ozoic 

Lyers R,)ck 
2.rkose. 

Tc 
T 

o 

Mount Currie Pzc 
C()nglomerate 
Dolerite - d 

Conglomernte. 
Sanc1st Jne . 

Sandst:Jne, d)lomite, limestJne 9 

sil tstc)ne, shale and c~ln­
glomerate 

Ark0se, siltstone. 

Conglomerate, sanc1st,Jne. 

Dolerite 

U NCO N FOR MIT Y 

Wirmall Berls PuVV Siltst0ne,sanctstone, 
sandstone. 

----------~1nJC01~RNrrTY---------~--------­

pebbly 

Inindia Beds Pun 

Pinyinna 
Beds 

Lean 
Quartzite 

Pui 

Siltstone, sandstone r chert, 
chert breccia, d0lomlte. 

Crystalline doloMite, liillestone~ 
siltstone? slate, phyllite, 
lineated and schistr:se carbJ:nate. 

Quartzite, sandstune, pebbly 
quartzite and sandstone, con­
glomerate, greyvvacke , silty 
sandstone, sericitie quartzite, 
sericite-quartz schist. 

Larapinta Group 

PertaJ':)rrta F0rmation, 
Sir Frederick C)nglom-
erate, Ellis Sandst,Jne, 
Ilaurice F.Jrmation. 

Pertatataka Formation, 
Carnegie Formation. 

Areyonga Formation, 
Boord Formation and 
basal Carnegie F,)rmat­
ion. 

Bitter Springs Lime­
stone 

Heavitree Quartzite 

Shallow marine outLiers 
from the Amadeus B~sin. 
UnconformablY.JverLie gneiss 

The arkose and c.Jn~lomerate 
were deposited as thick 
wedges in front of the reg­
ional recunbent f-)Id. 1'hev 
c;)ntain fragments )f doler:' 
ite. 

TNk·V be 8000 
feet thick. 

May be 2000 
feet thick •. 

Where tt (il tv'l') 

units cou.ld 
not be di:ffer­
en~i l.tel..~hey 
have been 
mapped ~'3 U!.I­

d iffereJ.J.iietec' 
Upp'er Protero­
zoic. 
Pu. 

May be 2000 feet thicl<. Ti.Le 
Q~it has been plastic JUI~ng 
defcraati'Jll and probE'ch::"'J c:Jn­
ted. ns evaporites. Invruuec 
by dolerite. 

3900 feet measured in t .LIe 
Robert Range but thickr;ss 
probably averages .>ne t:] "17'1(' 

thousand feet. It has 
gradational conta~ts wi "in 
granite and gneis 3' and io in­
truded by granite. 

-------~REGIOIJ.i~L UNCOnFORMITY WITH BLOODS RANGE BEDS MID MOUNT HARRIS BASALT--------------·-----~-

Undiff­
erenti-

ated 

Unnamed pYg Granite, gneiss, schist, amphi-
grcllli te boli te, Quart z-epidote rock, 

q'uartzite, porphyroblastic 

Fottoyu 
Granite 
COl?lplox 

Olia Gneiss 

schist. 
Granj.te, gneiss, schist, amphi­
bolite, quartz-epidote rock 
aud qun,rtz1 te • 

Gneiss, !Eit;rnati te, porphyro­
blo.stie schist, amphibolite, 
slate, chert, quartzite 9 

sericite-quartz schist, ~.srani te. 

------------.---.---.-------.-~------.-----

iIP:::>rpr_yro­
blastic 
~)chist !1 

!Porphyry!! 

Pon?hyroblastic s,?hist, aE1phiboliteBloods Range Beds 2.l1d 
sel'nst, quartz-ej;ndote rock, possibly part of h10unt 
biotite-quartz schist, quartzite, Harris Basalt. 
porphyroblc:_~stic gneis 8 ~ gneiss. 

.---~---.,------,-----

pGp Porphyry 

--------___ 0 _______ -.------------,-----------

Age determination work vn a 
sr;ecir.:.en of the p)ttOjTL_ 
Gr8.ni te Complex h1S gi Ten Clil 

age of 600 millio~ yecrs. 
Hence grnnite probnbly lJrn­
ed during folding of '!1"i.YIl~3.11 
Bed s • Gradati anal into ,Ii'" 
Gnf'iss. 

Gneiss probably formed ... :rom_ 
old.er rocks during the reg­
ional folding. Is grp~~+,­
ional in"io porphyroblb.stlc 
schist, Bloods Range Re~s 
and Dean Quclrtzite. 

The porp~yrublastic schist is 
gradativn81 into Blood3 
REulge Beds j Olia Gn8irs aLl 
granite ~~d is intruded by 
grm ite. 

Igneous sediments wL thin tl'8 
Bloods RC'Jlge Beds and l\~O.lllt 
Harris Basalt. 

Bloods Range r~b 
Beds 

Sruldstone and quartzite? 
serieite-felcspar-quartz 
schist, quartz-sericite 
schist, sericite-quartz 
schist, slate, [wid and 1}asic 
volcanics. 

Dixon Range Beds of the Gradational intoporphyro­
Rmvlinson Sheet area blastic schist and gneiss. 

____ ~ __ c. ____ ~_~~_.~. __ ~_T>n. ___ .... ____ ._~~~ .. ___ ,~ _____ ~ __ . __ . __ .-- ____ ... _~_. __ ._. ___ c ___ -.-__ • _~_~_ ~ , __ ~ _ _ • __ _ , ___ _ 

I.1ount Harris 1Gh 
Basalt 

Anygdaloidal basalt, green 
schist, possible tuff and 
agglomerate? quartzite) 
porphyry, quartz-epidote 
roek quartz-e.mphibolite, 
conglomerc:.te. 

Basnl t beneath h'Iount 
Leisler on l'ilount 
Rennie Sheet area. 

Degree of me'tamorphism is 
variable. Gradational contact 
with granite. 

---'-----------
No rocks in the Grea have been definitely identified as older th8Jl "ihe {,iount Harris B ~sal t, 
but parts of the Olia Gneiss, p2.rticularly on the northern frGnt of the rdusgrave Rang 38 may 
have formed from older sediments, gneiss or granite. 
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STHATIGRAPllY 

General 
This report is c oncernlad mainly with th'Jse r ocks 

which lie s uuth of the main b ody 'J f se(\ ioent in the 

Amadeus Bc.sin . The seclinents wi thin the ,ALKtdeus Basin nre 

defined fron the nl)rthern oargi n of the bas i n where the 

Upper Proterozoic Hecvitree Qunrtzite nnd younear f or P.k'1.t ­

L ,ns rest unc ·::mfor r.u.ibly on the e r od ed surfnce o f the Arunto. 

.Complex gneiss, grQnite and schist . The southern margin 
of the Aruc.deus Basin is not marked by this abrupt unc onform­
ity between nn igneous .::mc1 met~orphic bnsel!1ent ('..no n 

bnsa.l quartzite . .At the southern Dargin the Denn Qunrt ­
zite which i s believe~ t J be equivalent t o the Heuvitree 
Quc.rtzite lies with r egionru. unc onformity on ['. sequence 
nf Precambrian v olc anic ~d sedimentary r ock naned the 

Bl ood·s Range Beds and the Mount Harris Bast:l.l t. During 

region al f ol ding the Bl '.)~) ds Rnnge Beds Mel tiount Harris 

Basal t were !:lctan:Jrph'Jsed t \.) schist, anphiboli te, gne iss 

and grflIli t e and the Denn Qua.rtzi te nnd I)verlying Pinyinnn 

Beds were recumbently infol ded. Hence the gneiSS , gronite, 

schist and amphib -.J li te, be neat h the Detllt Quartzite was 

f ·:Jrmed after the Dean Qunrtzi t e nnd 0. c \)nsiderable thick­

ness of Upper Proter.J zoic sediments had b een depOSited 

along the s outhern margin '.I f the ;lBadeus Basin. The pro­
bability of ol der sediment, gneiss ~nd grnnite 0ccurring 

benenth the Mount Harris Basnl t is admitted but thes e 

r ocks, if they occur in th0 nre fl., could n ot be separated . 

Overlying t he Pinyinnn Beds, De an Qunr tzite, Bl ().)d i? Honge 

Beds and Mount Harris Bns nlt during the regi 'J no.l recU!!lb ent. 

f :) l ding were Upper Proterozoic sedi!Jente, Inindia Beds 

end Winnr'.ll Beds , of the /u""'1o.tleus Basin possibly t ot a.lling 

10,000 feet in thickness. These relatively c ompetent 
sedioents do n :j t appe.?.T t o be infOlded ·wi th the underlying 

l ess coopetent stratn ~na their tectonic style of defor­

llnti Jn suggGsts Jurc.-type f ol rline with a dec ol leBent in 
the Pinyinna Bads :md equivalent Bitter Springs Li mestone. 

The prob able relati ::mshi p :)f these sedioents t o the MOWlt· 

Harris BrlScl t, Bloods R:::.nge Beds, Dann QUl'..rtzi td, Pinyinnn 

Beds, schist, gneiSS, granite and porphyry is showp in 

Figure 21 . The Mount Currie CI)n gl 01Jernt e and the ark~se 

at Ayers Rocle are thought t o be wed ge -like b,1d ies of sedi­

me nt c1ep() sited in fr ont of n Llountf.'.in chain produce{1 by 
r ecumbent f o l ding . 

The strat i graphy of the southern onrgin is 
swnmnrizec1 in Tnble 1. 



GEOLOGY Of THE NORTH- EAST CORNER Of THE SCOTT 1:250.000 SHEET AREA 
W ESTER N AUSTRALIA Fig. 4 

/lulNv '" Millf"~ h~s, ~y <I ~lks. ~, IfIU. 

To accompanlJ llKOn1 1964/ 41 
G 52-A6- 1 a. ... . 



Figura 5, OGcill~tion ripplo marks in tho basal quartzite of tho 
1!ount Hn.rris Basal t . Tho quartzi to in tho photo is 
ovorturnod . l!assivo granito ovorlios tbo quart~1to to 
tbo right of +''10 photo a.m thu Uount R'll'ris Bns.:llt 
undorlios thu quartzito to tho l oft of tho photo . 

Nog.No . O!6095 
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UNDIFFERENTI ~""TEn P:~F8 ~', i:li:1RIA:N" 

Mount Hnrr:t s Bns olt 
The nn.a e Mount Harris Bt?s ru. t was firs t proposed 

by For r.mn (1 963) f or the thick s equonc e of ~ygdo.lo ida.l 

basalt, green schist, an d possible tuff and nggl one r nt e 
wi th minor qu nrtzi te which has a gr adational c ontc..ct with 

er:mi t e und i s overla in by the Blo~)d s Renge Bec1s . The 

basalt is intrud od by gr nnite and p·orphyry and is associat ­

ed wi t h br~)wn, f eluspo.r p'Jrphyry which may be intrusive or 

extrus i ve . 
The typ e c.r en f L> r the sequence is nec..r M.:lUnt 

Ho.rris in Bl ')o(ls Range . The unit cr'Jps out be twee n Blood s 

Range and Ilya r a l vnn Ro..nge on the Bl ·J Jds Range Sheet , t he 

north- east corner ;) f the Scott Sheet nr es (Fig . 4) , nnd 

the s outh-east c orne r of t he Rnwlins'Jn Sheet area. 

Mot D..i'!10rphosed remnant s o f the Mount Harri s Basalt wi thin 

are ns of GTnni te a nd gneiss are believecl t 'J be r~presented 

by l enses o f quartz - epid ote r ock, quart z- mdphibolite and 

thin quartzite . 

The b ese of the f or nat i on crops out in lTIo.ny 

places as a l ow qunrtzite r idge with abundant cross -bedd ing . 
Oscillation ripple nnrk s were seen in t he Scott Sheet a rea 

(Fig. 5) . 'rhe cross b€:ds are well enough prese rved t o 

give reliabl e f acings and t hese invar i~b ly show that the 

basalt succession is stratigraphical ly upwards fron the 

qUGXtzite and thf'..t the gr anite is occupying a positi~) n 

str at i gr aphic ally b e l ow the ~uartzite . 

The na ture of the c0nt ac t between the MO W1t 

Harri s Bo.s~~t and the granite suggests tw~ possibilitie s . 

(1) That t he granite was empl ac ed ~eta6omatically beneath 
the Mount Harris Bo.sa1 t . (2) That the f.1"unt Harris Bo.salt 

was c1 eposi t ed over the g:cani te and l ate r ~e f'Jr~ed with i t. 

The grac1nti'J nal cont ac t between quortzi te ond 

gr n.'¥J.i to is s i milar on b oth the Sc·:> tt Sheet area nnd the 

BloOGS Rnnee Sheet f~e~ . The schist~ se , cODXse - grni nec , 

gritty, cr(Jss- be dclec1 s ond-st one is underl a in by o. p:1.le green­

grey , coo..r s e , qunrtz-serici t e schist with veinle ts and 

irregu l nr patches c ontnining quartz -feldsp~r pegmatite. 

Rare f e ld spars up t o 2 inches appear to have gr0wn in th0 

schist [l.fter the schist lJsity devel oped . Se ric ite-fe l dspar­

quartz schist .")ccurs beneCl.th the serici t e -quC!.I' tz schist 

and t his appears t .) e;r aoe c1 "Jwnwnrcls into very c ooraely 

porphyritic , r apaki v i granite with a fine t o Qe d ium-l~ained 

r.letrix . Tho f e l cspars in the rr,rnnite h ave a r ough orientat ­

i 'Jn but the c.-rani t e has been subjac ted t o on l y hlinor pos t 
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crystallizntion stresz . The sericite - feldspar - quartz 
schist may be i nterpr;;:otec1 as a me t n.::l'Jrph'J se tl a.rko s~ over ­

lying the gr anite, ' us n. f e l dspathiz-=d zon e of schists, 
oarginol t ~l n metnso~lntic nlly empl ccec1 granite , ;1 r [l.S C\ 

zone of sheared gr Dnite . If the sericite -fel ds pnr-qunrtz 
schist wns n r!le t c.r.]/J rph.) sed nr}i:Gse , s ome grrul1te b .Hll ders 

c .) uld be expected n€:lf.)r it s contact with the eremite . No 

granite boulllers h c.ve been f ound in the schist . Some o f 

the schist rnny be sheared gr Dll it e but it is cleor fr;)~l the 

gradation betwe en Bctasediment and schist that i n n~ny 
plnces t he schist has r esul ted frol!1 nl teration of an 

ori3innl s ediment. In the Kathleen Range - Dean Range 

area , t he cont act betwee n grnni t e emd ~bunt Harris Basalt 

i s ln t marked by quc.r tzite a t every l ocnl ity but insteo..d 

the [;.Tnnite is in c (Jntact with schist .) r bnsnlt s trati­

graphic ally higher than the quart zite . At two I J calities 

west of the Deon Range, quartzite occurs within the gI'cnite . 

Prob nbly the s·trangest evidenc e f or t he I nte 

emplnce~Jent ?f the t:r nnite lies in the fnct tha t the 

grnnite is unsheored with in ten or twenty fe e t of tho 

isoclinally f a l ded quartzite tlt the bCes€' of the M')unt 

Harris Bas nlt nnd that ~t one ~o cclity, where the quartzite 

is overturned in c. downward fc.cing cntic l ine and syncline , 

t he o verlyin~ Granite i s ~nssive . ThG abundance of quartz 

onel pegJ..:I.a.tite veins in the P.b unt Horris Basrilt r..nd Blo0us 

Range Beds supports the hypothesis f or n l nt a origin ~ f the 

(}rnni te . In the type area between the IlyarOol on o. Range 

and Bloods Range the basal quart zite is overl ain by a 

sequence of green and green-grey, nmygdnl aidal, ep i dotized 

baSlll t with l esser tu10unts of gr ee n chlQr ·i t e schis t and 

p"i ssible metrunar pho s ed t uff, tuffnca:)us sMrlst ;.m e and sand ­

stone . At many l ocalitie s the b as c.lt is brecc inted . Thr; 

brecciation may be sec.Jnc1nry but c oul e! be priMry cos in nn 

aegl omera t e . There i s .:t c onsider E'.ble area. of p Jor outcr'"Jp 

in which fragments of green, epi(]otize r1 , amy gdnl ui cl ru. bns nlt 

occur ~s scr0e amongst fragments 0f green, chl orite schist . 

Pi ve mile s south -west of Mount Harris the b cs a l t 

is intruded by a boss ,) f' c :)arse, even- grnip.e r.:1 , biotite gran­

ite end dykes of pink, apl itic ernnite , pJrphyritic aplite 

and rhyolite porphyry. On the northern ucrgin J f this in­

trusion the b nsalt nppears t o be little alte r od although 

thin s ection examine.tion sh ~)ws t hat the basa.lt has bee n ex­

t ensively sericitizec1 . South Df the intrusion the basalt 
h as been l 'J cal ly nl t er ed t o me diuH a ml c .:)Q.rsc - grainerJ, green­

grey, anphibnlite and chlorite schist . A quartz vein in­

truding t his r ' .... ck contains secondary l eac and c opper 
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ninerals, galana nnc a trnce 0f sil ver ~d lij 1d (specimun 

No . BR 99). 
Be twe en the Dean Rnnge ru1(1 thG Kathleen RAAge 

ther a i s 3. thick sequence of nl te rn o,ting gr~Gn epid '.J tiz~d, 

D1:1yec1nlo i cJcl baso.l t, br2Ccin t ed , green, epiu'Jtized 

aJ:lygc1o.1 oio nl b as alt , qunrtz - epidc./te r ock wi th amYf~dalo idB.l 

t exture ond gr een schist (chlorite - actin..; lite-quo.rtz­
seric ite - ep i date -schist). These green r .)cks r:.r;~ inter­

bedded with white , lineatl3c1 quartzite, lineatec quo.r t z ­
seri c i te schist one) qu.nrtz - seric i tc sch i st wi th lineated 

porphyroblo.stic or bla.stopor phyri tic 'lu::trtz nnd fe l dslJl?'..I' . 

The sequence i s i ntruded by quartz vcins,feldsPQr-qunrtz 
veins and iron ::> r e - f e l dspnr - quartz veins . A b Jull~er be d 

appr 0xiI!lately fift een f ee t thick within the sequence CJn ­

t nins stre tched boulde r s o f s e ricitic quartzite ~d gr anite 

gneiss in a !!latrix of sericite s chist. !-,'lal achite occurs 

in grey schist about 25 yar ds no rth of the bould.r bed . 
A e;rnb scu',1pl e of t he best l O'Jkine r ·:) ck r'!.ssnyec1 2% copp8r . 

Traces of c l') pper occur at ot her locnliti~s , within the 

Mount Hm-ris Bnsnl t, but none nre c onsidered t :. be 

ec on·:>:mically iEJpJrtant . 
South " f t he Kathl een Range (Fi .: . 4) the green 

schists nnd epi t1Qtized ru'1ygual vid8.l b a.s 0.1 t with inte rbedd ­

ed por phyroblastic or blss t opvrphyritic schist pass up­
wards into the Bl,)oc) s Ra.nge Beds with nn increase in the 

proPQrti~) n vf por phyr .. 1b l astic ;)r blQ,st ·.) p0r phyri+.ic schist 

und qunrtzite , qu~tz-sericit e sch is t and sericite- quartz 

schist . The contact appe ars erncationnl and the r e i s no 

evidenc e f :) r an unc onf ') r mi t y . 

Nor th of the I1Y=!ll ono Range t he Blood s R!l1lge 
Beds overli e the Mount H:I.I'r i s Basa lt nt one l oc ality nnd 

Dne mile further al one stri..'i{e they Dverlie gr anite . Thi s 

r ela.tiDnshi p nny be expl e ined if an unc onfvr u i ty is nssu.::1-

ell n.t th e base o f t he Bl·)\) (~s Rnn(~e Be l1s )r e..l t e r nntivt} ly i f 

t he gr e.ni te · is younge r th an the mount Harri s Basalt n.nel 

Bloo ds R:mge Beds . This sucond a l ternative is preferre d 

b ecause of the c ·;Jrlf'JTtl c.b le r e l :.'.ti0nship i n the Kat h l e an 

Range !\re(l nun becr.use the granite is kn .• wn t D be younge r 

in other nreas . 

The sequence beneath the torbunt Harris B,:>..snl t i s 
pr obC'..bly replaced by grcni te . The exi s t ence i) f vl r1e r 

r ocks is pr oved by the g r nni t e ;~meiss boulder s wi thin the 
Mount Harris B~snlt sequence . 

The age of the Moun t Harri s Basalt is unknt.)wn ex ­

cept thnt it is ol de r than t ho Denn Quartz i t e of Upper 
Proterozo i c age and the Bl ood s Range Beds. The near 
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c onforrility .J f the Dell:! Qu artzite, Blo0ds Range Beds 

end Mount Hurri s Brw '".lt suge;ests tha t the nee mo.y 

be Lower Proterozoic . 

Bl oods Rnng0 Beds 
The name Bl~ocs Range Beds WQS proposed by 

Forr.:lml (1963) f or n sequence of sands tore and quartzite , 
Berici te-fe l c1spar-qunrtz schist, quarts - sericite schist , 

sericite-qunrtz schist, porphyry and slate with interbedd­

ed schistose bnsic extrusive r ocks. Some schists with a 
r e lict fr agncntnl t exture nml abundant lithic fr aggents 
may have been derived fr Ol:l tuff and aggl omerate, and S Goe 

schists c ontaining send - sized 6Tnins of quc"rtz r.:tny h aVE: 

been derived fr om tuffaceous sandstone . 

The sequence overlies the Mount Hnrris Bnsalt 
CUld is overlain apparently confornnbly and unconfor mab ly 

by the Dean QUllrtzi t e . 
The type area f or the Blood s Ranee Beds i s south 

of Bl.)ods Ranee . The Beds nJ.so crop out between the 

Schwerin Mural Cr escent ond the Dean Rnnge. In add ition 

the por phyrJblastic schists south of the Denn anr. 
Monnanona. Ranges are believed t ·:) be derived in purt frOID 

the Bloocl s RDhge . 3ads. The BE:t1 s h['.ve been nl tered alonG 

strike t o gneiss, t,"TMit e , amphl.b ol ite ond p.)rphyr ob l nst ic 

schist . 

Isoclina l f olding :tl1c1 me tamorphisrtl rik.'1lce thickness 

estimations unreliab le but the fo~ntiQn is probabl y nt 

least severel thousands of f eet thick. 

The Bl.)ous Range Beds are c 'J rrela.tetl with the 

Dixon Range Beos (Vlells, For m"" :lIlO Ranford, 1961) ",f the 

Rnwlins~n Sheet a r ea . The Dixon Range Beds are n sequence 

of sa..""1dst ·')n e, sil t stom~ , shale, orko se and fine conel omer a te 

which crops ,Jut a.ppnrently c onfDr r:mbl e beneath the Dean 

Qunrtzite i n the Dix0n Rrulge, Walte r Jru1es Range and Robert 

Ranee area . Abo ut 4, 500 feet o f this seclirJent cr() p5 out in 

a west plunging syncline in the Dixon Rnnge. The do~innnt 

Ii thol o€:.,'Y is sandstone with inte r bedded nice-ce oue 5il tst·) ne 

['.no shnl e, ark ~) se , a rkosic e;ri t, pebble c rmglornernte <m('l 

prubnble gr eywacke . Cr.) ss - strr..tificntion nnd b;Jth current 

and wave rippl e mar kin6s are c ornmon . Farther to the enst , 

in the ore['l. s ou th ':I f the Walter James Runge, the Dix')n 

Ro.nge BeGS a r e better s ·.) rt ed and finer - ernineCl . 

The Blood s R:ll1ge Becls cr~)p out extensively in 
the are a between the Schwerin Mural Crescent on the Rnwlin­

SJ n Sheet nreo. .::md the Derm. Range on the Scott Sheet a.r(!a . 

The Be(~6 a ppear t o be c onfor t'lnble on the M·) unt Harris Basalt 

and t o bo :Jverlnin c .)nfomably by the Dean QUllr tzi te . 
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BptVvr-;8:J. the o out:,,, .. t; 'Ni th t:lt; tbunt Harris Ba.sn.l t 

and the Kath108n R~ .. c':; on t:.-... 8 SC,) tt. S:'l.,;; 8-G area, (Fig. 4), 

the Bloods Range Bec1s consist .. )f a ;~:)~~th c:Lipping succession 

of schistos2 nnc1 linented, brown, quo.rt?:-felc:spar porphyry 

in layers up to 50 feet thick interbe r1dec1 with greenish­

pink iron oxide - chlorite - feldspnr - sericite - quartz 

schist which Bny be a sl1e[lred tuff, n p:)rphyroblastic 
schist:)r a nore highly sheareel porphyry. Iii thin this 

succession nre at least tWJ bG:'ls both u.:mtaininp.; green, 

epidotized, at'11ygdaloic1al basnl t, brecciated 9 ereen, 

epiclJtized, amygal,)iGRl bCtsal t Etnd ereen schist. These 

bns£:.l beds nre overlain by a considerable thickness of 

lineated schists which nay orieinnlly have been acid 

porphyry, tuff, tuffnc;e:.!us sandstone and snnc1st0uo ~)ut nre 
now represented by schist:.;se brown and (J,Tey, quartz­

feldspar porphyry, feldspar-sericite-qunrtz schist, qunrtz­

sericite schist, sericite-quartz schist and quartzite. 

Original layering in t.hese rJ cks is iSI)clinally folded 

wherever visible and the schistosity is parallel tD the 

axial planes of these fol(l s and in m~)st plnces to the 1)ec1cl­

ine. Micaceous malachite occurs o.s thin laminne in some 

of the schistose quartzite. 

One of the major probleDs in this area is to 
determine whether the abundant greenish-pink or silvery­

grey·, fine t:) medium-grained 9 feldspar-sericite-quartz 

schist is schistose acid porphyry, schistose tuff .)r 

porphyroblastic schist. 

The remninder of the Bloods Range Beds succession 
is exposed in a bro~d synclinal structure between the 

Kathleen Range and the Schwerin mural Crescent (Rawlinson 
ane Scott Sheet areas). 

In this are:1 at least tw:), thick quartz - feldspar 
porphyries ore interbedded with green, qU2rtz-epic1ote rock, 

a dark grey breccio.ted r:)ck with epidote cement, amphib­
olite, green schists, sericite-quartz schist, quartz 

sericite schist, grey slnte, phyllite o.nd minur epidutized 

aLWedaloidal basalt. On the southern sl':)pes of the Schwerin 
Mural Crescent the contact between the BlOOdS Range Beds 

and the nenn Quartzite is poorly expasea. Beneath the con­

tact the Blooes Range Beds are DaCle up of silvery-grey, 

sericite - quartz schist, feldspar-sericite-quartz schist, 

grey, brown ancl black slate and Elinor f'Jliated qunrtz­

feldspar porphyry. Traces elf malachite occur in the slate 

beneath the Dean Quartzite. Near the south-east c·)rner )f 

the Rawlins.)n Sheet are 0., nem' the t)P ·Jf the section, the 
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Bl vOG S Ranee :aeu s c0n s i s t ~) f c.nrk Gr e enl.sh- v:ey s l Ete :111d 

pebbly and boulde ry, qua.rtz - s eric i t e schist and sericite 
schist. The De nn q u __ n:'tzi t e C Jnt air.,~ 8'.:l!ne ~dbb l >::ls nenr its 

b ase . 
The sequence i s intru(~ec1 by nW':le r ous cnlcit~ 

VC in8, c a lcite - chlorite - quartz ve ins , f e l ds par- quartz 

\Te ins on c1 irlJ n :)xide - f e l dsp nr - quo.rtz veins . In pi ne ds 

nU lS:e n-like c10ts :.: f quartz and f e l dspnr ) ccur wi thin the 

schist . 

We st :, f the DGaIl Ranee on the Scott Shee t nren. 

the Bl·)ods Rnne:e Beds a r e a sa0cinted with porphyr ·jb l astic 

schist, pe graa ti te , gr an ite and por phyroblnst1c gne iS8. 

The eranite is of tw" t ype s : One contains nbunc1 ont, l.:lXe;e 
ovoi d f e l ds par crystnls in a fine t o r:led iun - grD.ir .. ed ;:lD.trix 

'Jf qua.rtz, feldspnr nne) b i :) t ite; the o ther i s a. p ink, 

l eu c',)cra tic , fin~ t o r:1ed ium-gr~ined l!To.ni t e . The e rrmi t e 

wi t h large ·)v0 i d f e l ds l).:lX is gradatio nal int,) schist with 

l nrge vv ;:d(1 f e l (1s pars , bIncle IJ...'1d d ::lI'"k Gr ey t fin~ t ;) med ium­

Lrr r..ined I!Iic~ s chist r..nd qu:.~rt z-ep idQ te r ock . The :pink 

leucocrntic fine t o rned iua - erained gr Dnite 0ccurs ns 

r e l ative ly thin dyke or s ill-like bodies within the ovoid 

f e l d sp['.!' groni t e . The pe eJ,!lnti t e s ore c OQX'se -.~Tained rm.' 
c ")nta in p ink f e l ds :r>c.r up t o Qne f :)o t in size . A co r e j f 

qurrr tz and he:untit e i s c ommon. The zones J f 6I'anite and 

po r phyrobla stic schist D.re [.'.b :J u t <Jne hundred f eet wi de v.nd 
, 

.)ccur peralle l t o the s chistosity emu 8.t a slight a.n{-€l~ t'.) 

the region al strike ~f th~ beedinG. The gr anite and schist s 

nny be trnc e(1 up t o t he b a se vf the DePJl Quc..rtzi t e in the 
rid :~:e 4 mile s we st uf the Dean Range on t he Sc ~tt Sheet 

are a . The eranite ['.nd s chist with ovo i d f e l .:lspar i s cle or -

1y Qf Bc t ns .);"1stic ~1 riBin hut the p i r.Jc, fine t ,:; l:le diutJ- gr o.in­

ed , granit e may be i ntrusive . 

Wes t ann. n :.) r t h - west of j"Jbunt De ering in the Dean 

Rnn.se (Fie . 4) the schist and !)!)r phyroblnstic schist gr nce 

int o the c;r f'ni te which cr:) ps out nt the bo.s~ uf t he Uount 

.Harris Bnsalt . In t h i s ('...ren it wns n ·) t ::?c ssi b l e t .:; Di stin­

guish schist de r ived fr om the IH -:.lJrl s Rnnge De ds frum schist 

deri v cc1 f r DD t h e U )unt Hnrris Ba sru t. 
A rr.r~.c1ntiDn fr'.:.H.: schist t J eneiss is v i s i ble in 

the Bl :)od s R:?.n:m I3e'~ s bene ath the l owermost rio P'es :.1 f Denn - ~ 

Quartzi te in the antic lin,"'~ s ecti rJ n 'J f t he Der.n Rnnve • . , 
Pal e t-ray, fine t :J !.le(Uum- f'::ra1ned , b i oJ ti t e -qu(!.rtz-felclspnr , 
p,l r phyrublo.stic nu gen-{91e i s s c r~)ps nut beneath the De nn 

Qunrtzi t e . The gn~iss pa sst:'s (1own int ~.\ gre y , fine t :1 me di uD­

gT:}.in~d bi~ti t e -qu:~rt z-fel (l s pu eneis s t s e rici t &- quc.rtz 
schist .and api (lJ t e - quartz - s t:! r i cite s chist. The s e r ocks are 

i ntruded by il i sc .lr dnnt ir·Jn-·.)xide - quo.rtz - f e l ds p!'..r 
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pegauti te. Proceeding fnrther down the secti ~.m the grnd-

at i on fr:,m schist t ;) gne iss by pr'J(;rassive feldspnthizcti'J n 

is visible. The tro.nai ti::m is fr )!":} seric i te-quartz schist 

t~ fine t o med ium- ernined sericite -quartz-feldspl'.r BchistJ se 
ene i ss with r are l aree porphyr:)bl asts of feldspnr. i~8 

feldspnthi znti on increases in density the r Jck beC 0r:.lBS l:!. 

p:}r phyr obl as tic, bi~ti te-serici te-quQrtz-fel dspDX schist'Jse 

f.;neies ond as schist'Js1ty gives way t v enoissosity the 

final pr oduct is a sericite - bi"J tite-quortz feldspar 
por phyr oblnstic augen gneiss . 

The Bl o,)u s Range Beds are believed t 'J .) ccur be ­

ne [\th the De an Quartzite in the DeM , MannanE!.n3. and Curdie 
Ranees but are n~}w ext ensively [\1 tered t ,) schist, 

anphiboli te. por phyr,)bhst ic schist. gneiss and grnnite . 

Remnants uf schist, ru1phi bolite , slate and 

quartzite are COI:-iIJ·)n within the &rrullte nnd eneiss of the 

are~. . These rnetnaorphic r ocks were pr ob ably deriveCl f'rOi'l 

the Bloods Ranee Bede, the Mount Harris Ba salt or an ol~ er 

sequence of sediments. 

The descril)tion of the por phyrobl astic schist 
which crops out B·)uth of the DeDll , Nlnnncnana and Curaie 

Ranees is 1areely a description of the oetr..!]orphic pr o­

duct s ;j f the BloQc.s Ranee Beds in this are a . 

The Bl )o<1 s Range Beds ""W be u f Lower or Upp.r 

Pr ot eroz~) ic a ee as they nr e overlnin with re gi :;nnl un­
conf ;.i rmity by the De Dn Quartzite of Upper Proter·)zoic · nge . 

Porphyry 
Porphyry 'occurs wi thin the Bbocl s Rnnge Beds 

and the Mount Harris Basnlt and ·)utcr0ps s ':mth ·of the 

Kuthleen RnnlOe. between the Kathleen Ronge end the 

Schwerin Mur a l Crescent, s :) uth of BIDuds Re:.nee, a nd wi thin 

the p'Jr phyr oblastlc schist t o the s <.Juth :>f the Marmonano. 

Ranee. Il'Cl rth of the Kathleen Range the ;>or phyries lVer e 

napped end described in 1960 (Wells, Forman and Rnnford, 

1961). For the pur pose o f c1escripti :m the por phyries aro 

divided int'J three gr oups : those t o the north an d south ·J f 

the Kathleen Rru1.e:e t that is the p"Jr phyries ·west of tho 

Deon Ro.ng~ ffil (1 th0se s outh of Blo')ds Range on either 8i~e 

of the Hull River. The p or phyry south of the Mannananu 

Range end east of the Dean Re~ge is desc ribed within the 

porphyroblnstic schist. 

Por phyry west o f the DeeD Jbnge 

The por phyry occurs in bnnds fron a few fe et t o 
several hunl~ red feet thick t cmd is schist~J se fIn d interbedd­

ed with schist 'J se tuff, ereen schist I nmyec1~lo idf:1.1 epid ot:J,;e...·· 

ed basalt, sericite-schist, sericite-quartz schist, qunrtz-
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serici te schist, sla te and ")ccasi :Jnn.l quartzite t tj \'Hl rOS 

the t op o f the BLlOds Ran ge Beil s. 'fhe 1,).Jrphyries are 
grey ·J r brown al') ~1 c c:> nt a in phe nocrys ts a nd possibly 

porphyroblasts jn a fine -gra ined matrix. The phenocrysts 
ar G () f quartz 21".d fe~p r'.r. Veins !) f quartz an(l pe m-nati te 

cut the porph yri es. The por phyry ·.)ccurs c onf'J r Innbly in 

the se d iDent~ or b~snlts suegesting, th[l.t these are ex­
trusive Inr p' lyries. They prob r.'.!)ly f orm part of D. suite (. f 

v olcanic r ·) c -:cs which rM Be with tir'.i.e frort b a sic t ,) ncid ic. 

The suite c : .. r.UJence d with fl ows :) f vesicular b ns al t, n.nr~ 

o..oi(l lnr phy.:-y nnc1 t uf f dep .) slts, then as depositi.) n c')n­

tinue c1 the [leid v Jlc anics beC D.:TI0 more Rbun(l nnt nnd the 

b D..s c-J. t flo NS l ess nbundant. Tow ::-..r c1 s the t op of the Bloods 

Ranee Be d: J porphyries and tuffs nre the main volcf'11ic 
r ocks. 

In thin section the phenocrysts are of subhe dr nl 
qU:lr t z l.p t o 4 l!lm diameter, a nd subhedr nl t o euhedrt.l 

albi te- oligoc l as e fe~pllr u p t o 6 1llP.l in length. The 

groundllas s is a fine-graine d t sch ist'J s e nge:rega te of 

quart?, f b i otite f seric i t e , ir':m oxide, and ep i dote in 

vlll'io)le percentages . The qunrtz phe nocrys t s hD.V~ 

irre . ~lnr margins whe r e groun(~L1r.ss minerals have l70wn into 

thaiI and the qunrtz shows ur..dulose extinction tUlder crossed 
niC(+ls due t o post crystalliznt i \1n stra in. The fel ds par 

ph€' nocrysts are broken, extensively altered ['.11("1 ro11e c1. 

Th ~ ~exture of the r ock is o l a stoparphyritic. 

B.2orphyry south .of Blood s Rnne;e 

The porphyry outcrops s outh of Bl uod s R:mge are 

up t o six miles l one Dlld tW'J miles wi(le. They have been 
described in F.lo rman (1963). The por phyries fI.re associnted 

wi th the Bloo(~ s ROUlge Beds and hbunt Harris Basalt. In 

some places the porphyries have n schistosity which 

parallels their I!larg ins nne the schist:J sity of the nss ocint­

ed beels. The por phyry ccmtains phen'Jcrysts of pmc sub­
he dral t o euhe c1rol nlbite-olieoclnse felds:,J ar u ;, t o 6 mID 

l one ancl sUbhedra l t o euhedrnl quo.rtz up t o 3 i!l!ll long set 

in n fine- grained , (lecuss nte, br Jwn, mntrix of quartz and 

fe~~ar with minor iron e re and chlorit e . 

P0rphypblastic~chist 

The porphyroblnstie schist occurs on the Blood s 

Range DJ1d Petermann R[lnges Sheet areas a s rut arcuate out­

crop between the Pottoyu Granite COr.lplex and the Dean 

Qunrtzite in the De cm nnd Monnannn a Ro.nges. A small are a 

of porphyroblnstic schist occurs west of the Dean Range and 

there is n Iilo derf"..te percentage !) f porphyr~)bl astic schist 
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within IDDst of the area mapped as Olin Gneis s. The 

por phyrob l o.stic schist is associ c.t ea with B.l:1.phib olite schist, 

quartz-el) i c.lo te r ock, bi oti t e -qum-tz schist, qu nrtzi te, 

por phyroblastic gneis s, gneiss .... nc granit e . The schists 

are gradationnl with eneiss and granite and are Qlsv in­

trude d by granite . 

Typically the por phyrobla stic schist is c omp~iS ­

ed of Inrge microcline I:1 icr0perthi t e I c.lbi t e crystuls and 

quartz crystals s e t in a fine-8rnine d ~atrix c ontaining 

variable tu;10untS of qu crtz, f e l dsp.'ll', s e ricite, ep i ::b t e , 
biotite a nd ir3n ore. 

The l nr ge fel ds par cryst als occur in tw 'J sizes. 

The l ar c;e size is 'Jvoi d in s hape and is up t ·.) two inche· ~ . 

in length . These are the true ~orphyrvblasts in th~ 

porphyroblnstic schist . The snalle r size is up t o q,alf 

an inch l ong and prob ab ly f or ml2ld part of the orie inc.l 

porphyry or tuff fror.l which the schist devel oped. The 

l a r ge felds j,.)nr crystnls are of micrucline micr'Jperthi te 

and nlb i t e and all gradatio ns fr:J f!l mi c r Jcline microperthite 
t o albite are visible in thin secti) n. In the ~aj ority Df 

cryst3ls it is not cle ar whe ther the s ,') dc f e l ds par has 

re Dlnced the pot ash f e l ds p8.r .Jr vice vers n . In a f ew 

cryst:>.ls the p'Jt nsh - s :> dn feldspar appe ars t o have been 

r eplaced by a s oda f e l ds jJ<ll' with a tlchessboa rd II twinning 

patte rn; the centre of s ome s od ic pl agi ')clnse crystals is 

accupied by nicrocline f:1 icroperthi t o; in s .)jle of the 

cr ystals a C0re v f nicrQperthite is oantled by D.. zone 0f 

interlocking vl ae i oclnsc cryst o.ls j the l a r ge cryst n.ls 

appears as interlocking age r eGetes of ploCi Jclnse crysta+~ 
or a s neer eeat e s of p~agi~ clnse and c icrocline mic~~pert~~te . 

It a ppears thnt the large quartz and f e l dspar 
crystals in the schis t were present b e f or e crystnllizat~Qn 

of the fine - grained e;rounGmass and the developIJent of tl\e 
schist'') si ty f Jr the f r) llowing reasons : - The feldspar 

cryst p~s are extensive ly sericitized a nd have ra~ge d, 

irregule.r margins where the fresher unnlt e re (l gr'Jund~lass 

material ha s e nten into them; Bor.le crystals are fr nctur t::: d 

and the fractures c ') nt nin s ericite , b i ) tite -=l.Jlc1 quartz 

oriented pnralle l to the schistos-ity, and the conrse crystals 
eo 

of quartz shoVi undul;)se extinction due t rJ P')st - crystall'iz-

nti~n strain, whereas the mntrix qunrtz i s unstrained . 

It is conclude d thrtt the l~.rge feldspar crystals 

in the schist h ave tw,) orig ins . The suuller crys t a ls l1ra 

simila r t o the ~)henocrysts devel ']ped in t he p.:>r phyrias of 

the Blood s Rp.nge Beds a nd t!b unt Harris Bnsa l t nncl the r ock 

prob~bly developed fror.1 ~ schistos d porphyry or tuff . The 

larger ovoi d crystals arl:l ~~mi~c·.r t ~ th~ 110r phyroblnsts in 
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the porphyrob l astic ena i ss ann the Pott JYu Grnnite Cooplex 
and these have ~ eveloped as por phyr obl as ts ~ n result of 
c;ranitizati ·Jn . This r e l&ti'.)nship i s clear west ,:::. f the Denn 

Ranee and hils been describe d in t he secti'.)D 'In the Bl:y)(l s 

Ranee Beus . 
The r'r ounclL'laes of the schist cont nins :)riented 

nc icu12.r crystal s oJ f sericite and. b i 'Jtite nnu a ~nnulnrt 

nic r ) graphic t "'; r..:yrmelcitic intergrowth of quartz anil 

fel c1spar. 
The l'0r phyr obl nstic schists are gradati~ , nc.l t ·) 

por phyr ob l astic gne iss , t he mnjor change fr :H!I. one r ock­

type t .) the 0the r baing an increase in grc.in size 'J f the 

e r ::mndmass and an increasec1 see re p;nti:)n ') f the n ine r nl 

conponents. 
Two lineati~ ns and schistosities are evident in 

the schist. The :)l tj er schist.) Sity, ·) n which the ul rler 

linel'.tion (') ecurs , is ref·..) l c'!ed nb0ut the sec ,)n(~ schis t Gsity; 

the 6ec ') nt~ lineoti·:m is a. b - linenti·") n nss .)cic-.ter] with 

t h is f :) l (} in~ . It is l)r obab l e thr:. t the p:Jr phyr:)h l nsts er ew 

durinc the first f J l ding, C~~ thnt the gr )Un~maS8 recrystnl~ 

lizeti:) n t 'xlk pi nee during the sec· )nd f ol dine ' 

The posit i on of the schists find porphyr ob l Cls tiG., 

6chist beneath the Dean Quartzite , the similarity of the 

schists with schists of the B100c s Ran~e Bed s anu the 
presence of abundant schistose por phyry :;r tuff, which ,dso 

occurs in the Bloo ds Ran~e Beds, sucee sts thl'.t the 

por phyrobl ostic Bchists have been derived at least in pert 
frofl the Bloods Ranee Beds. 

The schists are believed t o h ave developec el urine 

the Petermann Ranees Fol ding late in the Upper Proterzo ic. 

011a Gneiss 
The ncne Olia. Gne i s sAis pr opos ed f or the f~e iss 

which crops out in the nre .? mapped between Giles in ~!est ­

e rn Australia onel Idul !?s Park in the Northern. Terri t ·J ry. 

The eneis8 has intrusive and gr adationa l contacts 

wi th ('TMite ane. is eradntil)nal int·) the Dean Qunrtzite , 

Bl oous Ranee Beds nnct pr obably the Mount Harris Basalt. 
It c r ope 0Ut extensively in the f ~llowine 2Xe Rs; s outh J f 

Giles Creek on the Scott sheet; the Pottoyu Hills; the Olia 

Chain ; the southern half of the Ayers Ho ck Sheet moen; the 
PeterElaml Ranee s between the Shaw and Ar r.lstron e: Creeks; and 

t en miles s outh r) f Mount Hnrris ,')n the Dl o,Jd a Ronee Sheet 

are a . The enei8B is intruded by s mall pe~nati te Md quartz 

veins. 
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The ~::ne iss t o the south ~ ) f Giles Creek is fine .,. 

erainec. leucocr a tic , 1)£I.1e p ink, a nd qua rtz rich with n 
str~} ng linentL1 n. The ,3ne i ss hr!.s strJnp, north-s )uth, ea.s~­

west vertic E.l j r"J lnts an(1 c. weak f J liation a t 70,) E . of N. 

It contains 40- 50% anho r1r ~,1 qua r tz ')riant.?.ted paralle l t :> 
the )5ne n.tion, subhec)ral t ·) :inhc:c1r nl micr 'Jcllne j ' sUbhedral 

olieoc l ase , subpar alle l str eaks of 'b i ~ti te , apatl t e nnd 

access,) ry r.me;neti te . To the s outh mefie , bi j ti te arflphi.b ­

oli te f.l1.e i ss up t ,) 100 f eet t hick is interbnnded with the 

l eucocrat i c gneiss . 
quartz, orthoclase , 
up t o 15% bi otite . 
apntlte . 

The P.lO.fic gne iss cont a ins 40- 50%, 

oli t;Dclase, up t -:; 15% hornblende , and 
The r ..,l ck c0ntains sever el peree~t ,.) f 

The eneiss o f the Pottuyu Hills and Olio. Chain, . 

c onsi s t s of well f oliated , s trongly j ointed nnel f 0 1de d 

coarse porphyrob l astic and fi ne - eroined varieties. NiJrtn"l'" 

west and north-n~rth-enst l ineations, par a llel t o the b ~ 

nxes of isoclinal f 'J l ds , oc c ur on f lJ liC".tion surfaces . In. 
SOrle nxsas, e . g . s l) uth of T,)rnpo.kura. Hill, where t he re f~ 

atrong c r ,) ss f J l dinlj , tW:J f .)linti·)n 111a nes occur in the 

e neiss with c 0rre s p:m cl ing line at i ..Jns • Thc bnncls of coarse 

por phyrob l ns t ic and fine - ~~ainec1 ene i ss a r e fr om n. f ew 

feet t o severa l hundre (} f eet thick. 

The coarse p'J r phyr oblnst ic gneiss is well fo lia~ ­

ed, (f,r ey o r pink and aueen textured . The f 01iati:)n is 
causeel by a mineral segregat L)n int o nl ternntin.~ layers of 

qua rtz-fe!spathic and mi caceous minerals . The nica.ce JUs ' . 

l aye r s are up t D a t " thick and f om aU!~ens ar ·::JUnd the 
f e1 spar por phyr·)b1 asts in the qu"rtz J -fe~pathic l aye r s 

which are Ul) t o 2 11 thick . Typic a l specimens . '.) f the coar~e 

por phyr obl astic enei ss c 0nta.in 50-60% microc l ine, as 
anhedral twinned gr ains up t,") 6 mm . l ong in the matrix, 
and up t o 5 COIS l ong as porphyrob1ast s; 20- 30% anhedral 

qua rtz as T.1inu t e r ounded i nc l us i )ns t ~ gr a.ins 1. 0 IllI:l . in 

d i ameter oft en showi n g s tra i n eff ect s and an amoebo i d te~­
ture suggesting shearine: and r ecrystallisation; 5- 20% ., 
plag i 0clase as pertio.lly seric itisec1 anhedral Br a ins of 

a l bite - oligoc l l!se c omposition and up t o 1 . 5 0I!l . in d i a!1eter ; 

10-20% bi;J ti to as p l eochr o 1c, gr eyish-yellow t :) 0 11 ve b~·)wn, 

sub -pare~ lel, el ~nente , streaky patches in the pl~ne of 

schistosity, Mel. directi on ·"j f line::J..t i :m with i nd ividual 

f lakes up t o 2 . 5 EEl. . Di0tite occurs in bands [tnn cs <lu Ben 

& oun(l fel(~spar !Jor phyrJ blnsts. Epi o. '.1 te 0cc upies up t o 10% 

of the gne i ss aIle occurs in ass ) c i ntLm wi th b i oti t e :mel 

garnet, cos d i scr oae t r ounflec1 ernins UlJ t o 0 . 5 run ., .!?.n{1 

accUI!lulutions Qf these gr n ins. Musc ovit e Qccurs as small 



Fie;ure 61 TilClvo miles E . lLE . of Fcltham Hill. Recumbent 
folding in linoated, rocr,ystullizod and partly 
foldspathizod cherty rock: from wi thin tho Oli~"!. 
Gnoiss . Tho structu~o of tho hand specimon is 
similar to ~hu structuro of tho aouthern cargin 
of thE) Iun:uious Bo.sin. H,,,,lf n.:'.tura.l size . 

Nc.g.No . a/6035 
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flakes up to 1 . 0 T:1tl. acr.JSB in small quantities in 

ass ')ciation with bi a tlt0. Accessory earnet occurs 

1y developed L'linute , .e.nhedra J, intGrgrnnular grains . 
a s pour­
Access -

'21ry maeneti te occurs as subhedr :).l nntl euhedral e r o.ins Ul) 

t o 1. 5 rJf:1. t O t~e ther with necessory zircon eo.nil o.patlte. 

Loba.t e gr nins ·J f myr lJeklte up t ·,) 0 .5 11!il . occur in some 

specir1ens. Micr.)cline ·)ccurs in the qunrtz ') -feldspathic 

layers in oueen ns indiviclunl ~:J rphyroblast s and ns C:J m­
pound por phyr:)b l a.sts ) f clus ters :) f nnhedr nl g r fl.i ns. The 

rjicr ~j c line p'J r phyr·Jb l o.sts c ontuin oi nute r c>unded inclusions 

of quartz :.md pl aei :)cle.se . The e:ne i ss e r nd es nlon fr and 

ac r oss the f oliation into gne i ssic granite, and may be 
classified as amphiboli te f acie s. 

Interhnnd ec. with the c oarse p 2l rphyrobl astic au gen 

gneiss are bands of f ;J l int ecJ , fine t o med iurJ ,even-ernined , 

leucocrat i c, aicr.Jclin~ -all) ite -quart z Bneiss, c ont~ining 

l;J i nr..> r b i otite, Garne t onel accessory l:l.D.gne ti te . 

On the s outhern f1lillks ~ f the PJ ttoyu Hills the 

gneiss is a fine , even- g:r a inBc1, we l l f oli[l.ted , lineat ed , 

leucocrat ic microcline - al bi t e - qun.rtz gne iss with bands of 

quartz - epid'1 te r ock, anl~ f,wfic, med i wil- gr ained , bi otite 

amphibol ite ene i s s up t o 20 feet thick. The maf iC b ands 

!!Tade l a terally int~ the Bloo.j s R:mge Bed s and Mount 
Harris Bnsal t. The gn e iss is f ') l de d into) is ,)clina l f 'J l (~s 

wi th nor th- west - s outh- e nst mees lKI.ralle l ecl by a lineat i on. 

On the s outhern part I.) f the Ayers Rock Sheet ::trea, 

east o f Fel th.nrn Hill and n Jrth ·)f the I~lusgrave Ranges , the 

c oarse - por phyrobl nst lc augen gneis s and marrnetite is inter ­

layer ed with fine -grD.ine~ , well f oliated , lineated , l euc .) ­

cratic and mafic gneiSS , nmphib )lite, slate, chert, quartzite 

and sericite-quartz schist. The gne i ss and the interloye red 

r vck s are f J l decl int .) nero- r ecumbent isoclinal f ol ds with 
north-west trending axes which a re cDr.L"'!lOnly ref·:J l ded i 60-

clina11y on n orth - north- east axe s (Fig . 6) . St r one 

line[l.ti,)ns par alle l the axes of bo th f ol d directions . 

The f ine - bTained mafic gne i ss is blue - grey t o 

b1 e.ck wi th ovoi d feldspar porphyrob1asts randomly orientat­
ed und up t o I tl! d i o..r::te t e r, smaller oV'1 i d fe~par porphyro­

b l nsts up t o f l " rl irune t er , with their l ong axes in the 
pl ane of t he f ol i ation, aru] a fine - grained ~atrlx of f e lds ­

PfU' , quc..rtz, bi otite and ru!lphibol e . The gnei ss has n fine 
f oliation caused by very fine alternating bands j f qu.:.1.I'tz ~") ­

fe~nthic and pelitic mine r a l s. This gneiss re sembles a 

sheared mafic por phyry in hand specinen but is c onsidered 

t .J be a f e l d s pathised , por phyrobl L'.stic, schistose gneiss . 

The fine - gr::dne c1 leuc ) cratic eneiss cons ists of quartzo-
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fel dspathic l ayers up t~ t o. thick interband ed with very 

thin di s continuous , b i 0tlte rich 3ands of pelitic mlne+sls 

(e •• "'e oll •• ) .. The quartzo-feldspathic "ands cont a in q"artz 
and f e l dspar porphyrob l ast s up to t tl di ameter. 

Do l eritic dykes u p t o 6 ' thick and striking 
ap pr oxi oat e ly east -west and north-south cut the gneisses 
in thi s are a . Occasi onal lenses of dol erit e , approxim~t e -
1y c onfor mo.b le wi.th the f oliation, are u1,l t o 1:. mile l onl; 
and 200 yard. wide with east -west s triking dykes as off ­

shoot s , 
The gneiss of the Kelly Hills in t he southern " 

• 
h alf of the Ayers Roc]e Sheet area i s quartz rich and gr ey 

co loureu ~ I t 0ccurs as bpJ1d ed b i otite -quartz enei ss , 
b i ;)tlte quartzite, biotite-fel(ls par- quartz gneiss , ['.nd 

bi otite - quartz-fe l C:spnr f.,1'J1eiss . The Grna iss i s shattered 

nnC1 intricately intrud-3cl by n netw oJ rk of do l erite dykes 
and ve i nl ets . 

Aplite and pegnmtite dykes und ve ins of rand pm 
orientat i on cut the Olio Gne i ss a nd gnmite ·'J f the area . 
The pegrJa.tites contain quv.rtz, fe l c.spar , :iron oxide and 

occas i onally musc ~vit e and biot ite. 
The gneiss i s considered t o have f ormed by 

l!le tamor phis I!l of sed i ments underlying the Dean Quartzite 
durine the r egi onal f ol ding . The se sed imer-ts ore prabably 
equival ent t o the Mount Harris Basalt and the Bl oods Range 

Beds in the western part :) f the Bl o0ds Runge Shee t area 

.. ~ 

M (l on the Scott and Ro.wlinson Sheet a r eas . Quertz-epi dot e 
r ock, with possi bl e r elict noygd ales and the pelitic 
nembers of t he gne i ss are c ons i c1er e(] t o be gneissic equiv­
al ents of t he basaltic and argillaceous menbers of the 
Mount Harris Basnlt an cJ :Bl oods Ranee Deds. 1\ trnnsition 
fr or.J. schist of the Bl oods Range Beds t o gne iss has been de ­
scribed in t he section on the Dl oods RanBe Deds. 

Hence mos t of the gne i ss i s considered t o be f or D­
ed by grnnitization and metnncr phism of the Bl oods Range 
Bed s and r!ount Harris Basalt . Some of it, however pnrticulo.r­
ly the.t in the northern f ',Jothills ~ f the MusgI' •. ve Range s . 

cay be an original eneissic b~s~nent o r n l~ei ssified 

sed imentn.ry sequenc e ol der than the Mount Harris Basalt. 
The gne i ss is be lieved t o be l at e Upper 

Proterozoic in ~t~ . The pe~aatite veins which cut the 
Bl oods Range lJads 3Ild the Uount Harris Bnsal t, as wel l o.s 
their metnoorphic l at er al equivnlents, are c onsider ed t o be 
a late s tage expression of the feld spnthiz ation of those 
sediments and the granitizution of t he gne is s . 



Figura 7: Coarsoly porp~ritic, ~oissict biotito gro.nito from tha 
Pottoyu Granito Complox, Pottoyu Hilla . Nota ovoid shape 

of foldapars . Ilog. No. G/60)2 

Figura 81 Porpbyroblnstic ~ugon gneiss ten milos north of Fcltlk~ 
Hill on Ayara Rock Shoot oraa . The pre- existing 
foliation has baon noarly lost by granitizuti on . 

Nog.No . G/6081 . 
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Gronite 

Grr.mite crops out in a di s90ntinuuus bel t which 
extends from Giles Creek west of the De r.n Rnnp,e , through 
the peJ ttoyu Hills , jJutler DoNe and s out h of Fos t er Cliff 

t o Mul ga Perk Station. The l argest s i ngl e bJdy 0 f grnnite 

outcrops in the pott oyu Hills ond this b·) dy is nOIlled t he 

Pottoyu Gr ooi t e Coa pl ,ex . Grnni t e 3ls I) cr<J ps out in t h,e 

Bl oods Rnn ge She€!t area between Bl oo ds Range MO t he 

Peterl!1:mn RMges . 
The grani t e is b ~) th erado.tional ond intrusiv,e in­

t ,,', the Dean 0uartzi t e , Olio Gne iss, Mount Harris Dasal t and 

Bl oods Range De el s and is c OIl1!!1('ml y interbanded with gneiss , 

schist, urnphiboli te 1 quartz - e p i d<Jte r ock, quartzite and 

porphyrobl nst ic schist ; 

Pottoyu Granite C.)mplex. (.,....J""""', ..fiu-J) 
The Pottoyu Gr anite Compl ex ... is de fined ns the 

bo dy Gf grlXni t e with up t 'J 50% of i nterlnye r ed , gneiss , 

Bchist~ anphib )l i t e , qunrtz-epidot e r ook and quartzite wh ich 

crops out in the Pottoyu Hills s outh of the Petermrum 

Ranges . 
The Compl ex is enclosed by Dl:hJds Rnnge Deds, 

porphyrobl~stic schist and Olia Gne i s s in the n orth -wes t e rn 

~alf and by Ol1a Gne iss and Dean Quartzite in the s outh­

eastern h alf. 

The gr anite is typically a very coarsely 

por phyritic, gneiss i c , b i o tite grfL'lite (Fig. 7) . The ' 

phen'J crYE:ts ar e ov.) id, mi cr:)cline nicr operthita, from Jne 

t o two inche s l ong t and t hese ure conm}:)nly oriented with 

their l ong axes i n t he plnne of gne i ssosity . SOMe crystnls 

have a rim of anhedr al alb ite -o lig~clnse . The gr oundrnnss 

i s o f quartz, microcline , a.l bit e - olig'Jclnse and b i 'J tii; e with 

nccessory a mounts of iron (}xid e , muscJvi te and zircon. 

Secondary ep i (Ll tt::l occur s in ve ins (lnd in S(J r.1e plac es r e ­

places 11 l ng i o:..' c l ase f e l dspar . 

The northern marGi n of the COI!lp l ex has c. bo r de r 

pha s e o f pink t I:led i un - ernined grDni t e and rned iUI:l-gr ainel1 , 

porphyritic t:;TQnite which i s intrus i ve int ] t he p'J r phyr .) ­

bl~st i c schist, Olin Gneiss, and c oarse ly por phyritic 

bi,)t1te r;rnllit e . This granit e is mFtssive t ·:) weakly f oliat ­

ed . West ·j f M0unt Phillip s the twu granite types occur t f}­

eethe r with b1 rJtite schist, quartzitc , qunrtz-ep i d0te r ::"ck 
and poss i ble schist ') se p~rphyry. Ad j c.c ent t " the Dean 

Quartzit e the conta.ct i s trMs itiJne.l except in 0. f ew places 
where it i s clearl y int rusive . The main nass of the 

Pottoyu Granite C'Jmpl Gx i s composed of the gr ey , c :J£I..rse -
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grained , c 3ursely porphyritic, bi otite-quartz-felds pnr 
ene i ssic r al'akivi 2,""!'[' .... '1ite wi th U~) t ') 50% of grey, fint:l . t o 

mediuc- grQined, spRrsely por phyr )b l ustic , biQtite - qunrtz­
feldspar gneiss t e;rey, I!lediur.!- grainell .por phyr')b l astic 

bioti t e - qunrtz - fel<ls par, augen eneiss, b i:) ti te schist, 

nmphib,l li t e , quartz-epi c1J te r ock and quartzite . All the 

r ocks ore intruded by COnC iJr uf'..nt and discQr dant veinlets 

of iron-ore-feldspar - qunrtz yeeontite and v~ in quartz. 
A specif:1en ' of coarse, porphyritic gneissic ~:~rulite 

from the Pottoyu Hills 4 loilos north-west o f Tornpakur;> 

Hill wa s submitted t J Dr. P. Legg3 of the Bureau of Mipe ra.l 
iles 'Jurc e s f or age de terminnt i on at the Australian Nati i":l nal 

University . Aee cle t erninntion by the Rubic1iurn - Strontium 

me thod on b i otite, cicrocline f e l dsp& nnd t o tal r :J ck snve 

an age of 600 m.y. !: 10 " .y. us ing >- = 1.39 x 1 0- 11 I years . 

Gr t:'l1.ite wes t of the Dean Ranee: 

Grrnite crops out wes t of the Dean Range where it 

underlies the Mount Harris Dc.onlt and the Dean Quartzite . 

The granite is c oarse-grninerl , r.las siv~ t o weakly f oliated , 
p ink-br own, poorly - j ointed . and in most LJcalities c .)ntains 

abundant, laree , :)voi cl fel cl spnr up t o tw,) inchE:s in 

~ iruneter . 

In ~hin-secti~n the ~r~..nite c 'Jnsists ·.) f nnhedrnl 

l~icr ') cline :::!licroperthi t e up t ,.) 4 cms. in (1 iameter, nnhedrnl 

quartz up t ;.; I C[l . i n d i <lI:le t e r, anhed r a l nlb ite-olig0c l ase 

up t,] 5 nnl . in l ength , b i otite, r.luscov ite and ir:Jn oxides. 

The :)voi d feldapax has 0. c :J re of nic r ')cline nicroperthite 

with anhedral qua rtz included in the crysta l c l envaee plane s , 
and in S ~)!:le s pecimens albite a ppe ars t o have repla.c e d the 

rirJs . Sone o f the gr ounonass uicr vcline is also re i-,l aged . 

Veins Dr quartz, peer,tatite nnrl pink, med iulJ- grain­
ed eranite occur within the grenite. 

T·] the e ast t he t,T M i te e r ade s into Ci).:!rse 

porphyrob1astic gne i ss Mel then through p 'orphyrob1!lstic 

schist t o schi st which is similar t u the H10'J09 Hange Beds. , 
This gr:!.tlati:Jn h as been described previ.::lUsly in the section 
on the Dlo <~ (ls Ra.nge TIeels. To the n Jrth the granite is in 

contact with the Mount Ho.rris Basalt and the nature (.I f this 
c·:m t act has been discussed in the ~escripti'Jn Jf the Jobunt 

Harris Dasalt . 

The na ture J f these c~nt nc ts, the fo l ding ~f the 

c ~ntacts vn d the r e lctively slieht sheering of the ~d jncent 

erani te, the presence (If appnr ently xenolithic l\1o)unt Hurris 

Das alt in the gr~ite J the pr esence of peamnt ite and quartz 

veins in the Bl :Dd s Rnnee Bed s M el Mount Harris Easal t and 
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the aee of the e;r:mi t e nI l sup!Jort the hy~)') the8is that the 

gr anite vms empla ced De t ns ~)IJ.ntic al1y at n l a te s ta.ge ') f the 

r egi tJnal f ol di n g . 

Gr nni t e at nutle r D')ne: 

Grnni te crops out at Dutler Dome t s '.)uth- c['t.s t ~J f 

the Pott.")yu Hills , ove r on a.rea. Jf six by f our a iles. It 

is overla in by the Denn Quartzite t o the enst and is in 
CJntact with the Olia Gneiss t o the west. The pred ~minant 

11 thol oey is v. l inentec1, c ~)arBely por phyritic, conrSe ­

gr a ined, biotite -qunrtz-fe l c1spm- gne issic granit e . The 

conta.ct with the aUf,en gne i ss I) f the Olio. Gneiss is 

gradational. The lineat ion in the granite is due to t he 
trace of an earlier r elict gne issos ity on the f oliat ion of 
the granite. Withi n the granite are narroVl , northerly 
trend ing, bands of amphibolite which probably represe nt 

or iginal amphibolitic intercalat i ons in the gneiss . The 
contact with the Dean Quar tzite is gradat i onal through 
porphyroblastic, augen, biotite granite gneiss to biotite ­
sericite - quartz schist, sericite- quartz schist and quartzite . 

Grani te , 10 miles south of Foster Cl iff (12 miles east of 
Butler Dome ) 

The granite body crops out over an area of ten by 
six miles. It is a coarsely porphyrit i c biotite - quartz­
f eldspar gne i ssic granite simil ar t o the grani te of Butler 
Dome . Contact with the wal l r ock gnei ss is both gradational 
and intrusive . Ad j acent to the granite t he Ol ia Gneiss i s 
coarsely porphyroblast ic but farther away it is medium- grain­
ed. 

Grani te on the southern half of the Ayers Rock Sheet : 
Small bodies of gr anite , up t o four square miles 

in area, crop out on the southern half of the Aye rs Rock 

Sheet. The granite i s both very coarsel y porphyritic, 
medium to coarse -grain~d, biotite - quartz-fe ldspar gne i ss ic 
granite with gne i ssi c schlieren and bas i c xenoliths anp 

mass i ve, coarse, even- grained , biotite - quartz-fe l dspar 
granite . Some areas of gneiss ar e partially granitized: 
t he gneissosity has been blurred by granitization (Fi g. ~ ) 

and mi gmatite has deve l oped . 

Granite outcrops on t he Bloods Range Sheet area : 
These outcrops are describe d in Forman (1963 ) . 

In the Ilyar al ona - Piultarona Range area t he gr anite is 
typically very coarse, por phyritic end schistose in part. 
The contact with the Dean Quartzite and Mount Harris Basnlt 
appears gradational. Granite intrudes the Mount Harris 
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Basalt six milos south-west of Mount Harris. At other 
localities t he granite occurs as coarse -grained , biotite 
granite ~d very coarsely porphyritic granite . 

UPPER PROTEROZOIC 
Dean Qunrtzi te 

The name Dean Quart zite was appl i ed by Forman 
(1963) to the sequence of tough, variPolol.l.l'cd, cross­
bedded quartzite, which ove rlies porphyroblastic schist, 
the Mount Harris Basalt, Bl oods Range Beds a~d granite and 
is conformably overl a in by the Pinyinna Beds . 

The Quartzite extends over 250 miles in an east ­
west direction from nenr Hul ga Park in t he Northern Territory 
to Rawlinson Ran@8 in We stern Australia and occurs in near­
ly all the high hills and r anges within the area ([«lV/linson 
Range, Schwerin Mural Crescent , Walter James Range, Robert 
Ran.§;e, Bloods Range , Pinyinno. Range , McNicho l Range, 
Peterma.nn Ranges, Olio. Chain, Von Daussa Hill, Gordon Hill, 
Allanah Hill, Benda Hill, und others ). 

The Dean Quartzite forms a unique marker bed in 
the succession and it s distribution and structure provided 
the evidenc e f or the recumbent fold hypothesis advnnced in 
1963 nnd f or the retention of this hypothesis f ol lowing 
f'"rther mapping l " t er in 1963. The Dean Quartzite is also 
of cons iderable stratigraphic import once locel and regio nc.l. 
Regionally it i s correl ated with the Upper Proterozoic 
Heavitree Qu~tzite of the northern mcrg1n of the Amadeus 
Basin and possibly with the Townsend Q u~rtzite of the 
Officer Basin in South Aus tralia and Weste rn Australia . 
Age det ermination work carried out i n the A.N .U. by 
Dr. P. Leggo of the Bureau of Mineral Resour ces has shown 
that the gneiss and gr anite which formed during the r egional 
de f or mation of the Denn Quar t zite ar e 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 conta in. sm311 sub nngular fr agments 
of brown, amygdnlo idal basalt ond vein quartz ::tnd hence an 
unc onformity is deduced. In the Schwerin Mural Crescent the 
Dean Quartzite overlies slate and s chist of the Bloo ds Range 
Beds apparently conformo.bly and in the Vial ter James Rnnge the 
Dean Quartzite is apparently conform~ble on the Dixon Range 
Beds . I n the Denn and Mannanana Ranges , Mount Sargood and 
farther north in Bl oods Range the base of the Dean Quartzite 
contains 10co1 thin conglomerate, conglomeratic sandstone, 
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greywacke and s andy s J Ustone beds . It "ppears therefore 
thet the Dean Quartzite i s conformable on older sedimGnts 
in the western s i de of the area but ma.y be un conf ormabl e 

on the eastern side of the ar ea. The original sedimentary 
relat i onship of the Dean Quar tzit e to older r ocks i n t he 
Petermann Ranges and Olia Cha in , and on the eouthern half 
of the Ayers Rock Sheet area, is not visibl e as the older 

rocks have been large l y cJ1lverted to gneiss and grani t~ 

during metamor phi sm. The present contact is a meta~or~hic ­
gradational contact from granite or gneiss to quartzit~. 

In the area bet ween Mu lga Park and Feltham Hill the gn~ iss 
underlying the quartzite contains large areas of schist , 
s l ate and amphibolite whi ch are gradational int o the gne iss . 

Ther efore it appears probable that sedimentary or volcanic 
roclcs originally occurred beneath the Dean Quartzite before 
they were converted to gneiss , schist and amphibolite dur­
i ng the regional f olding . 

The Quartzite has been described in the Bloods 
Range Sheet area (Forman, 1 963) and ~::" TIawlihson Sheet 
ar ea (Wells, Forman a nd Ranford, 1 961) . The least alter ed 
Dean Quartzite is pr e dominant l y medium to coarse- grained, 
moderately sor ted, mod erat e ly rounded , whit e ar~d brown, 
quartzi te and sandstone wi th thin bedd ing, laminae and cr oss 
laminae . It inc l udes interve.ls of very coarse - gra ined , 
brown sandstone and pebbly sEl.nastone . Thi s little altered 
sediment occurs in t he Robert Range , Wal ter James Range , 
Mount Buttfield, Bloods Range , Pinyinna Range and McNichol 
Range . In ot her out cr ops t hr oughout the nren t he Dean 
Quartzite has been met~morphosed by dee p infolding to fine 
to medium-grained quartzite , sericitic quartzite and sericite ­
qunrtz schis t which i s commonly schistose and linc uted . 
The infolded and met amorphosed quart zite occurs in the 
Rawlinson Range and Schwerin Mur al Cruscent where the 
metamorphism varies from re l a tively slight t o moderat~ and 
in t he Dean Range, Petermann Range s , Olia Cha in, Kulipurra 
Hills and southern half of the Ayers Rock Sheet ar ea where 
t he metamorphi sm varies from moder at e to r elat ive l y strong 
und schistosity and lineation ar e well deve loped . The 
origin of these f eatures i s expla ined in the chapt er on 
structure. 

The str at igraphic thickness of the Dean Quartzite 
is impossib l e to determine in most places because the 
quartzite is metamorphosed, partl y c onvert~d t o gne i ss nnd 
granite , i soc l innlly fo l ded and thrust f aulted . About 
3900 feet of sec tion was me asured in the Robert Range and 
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between 1000 to 1500 feet wo.s estimated in the Piultar=a 
Range. From outcrop width and dip on nir photographs there 

may be 2000 f eet in tho Pinyinna Range. The Schwerin 
Mur al Cr escent contains recumbently f o lded DeM Qucrtzi te 

which may not be more than an estimated 1000 f~e t thick. 
The Quartzite is overlain direct ly by the silt ­

stone and do l omite of the Pinyinnn Beds. 
The Denn Qu~tzite i s corre l ated with the He~vi­

trea Quartzite of Upper Pro terozoic age . The correlntion 
is bused on the similarity between the Dean Quartzite ~ 
Pinyinna Beds and the Heavitree Quartzite - Bitter Springs 
Limestone sequences. Both the He~vitree Qu~tzite nnd the 
Dean Qunrtzite occur at the base of the sediments in the 
Amadeus Basin , on the northern and southern margins re~ 
spectively . 

Pinyil'Ll'l.u Beds 

The Pinyi nna Beds werB defined (FOrman, 1963) as 
a poorly exposed sequence of crystalline dolomite, limestone 

(with a few poorly preserve d stror.J.3tolitcs) c.nd siltstone 
which conforma.bly overlies the Dean Quartzite. The Beds 
h~ve been recrystallized t o medium- grained lineated schist 
and s l ate or only slightly recrystallized in the Petermann 
F,nges , De= Range, Olio. Chain and southern half of Ayers 
Roc~ Sheet aren . They are slightly recrystallized or un­
al tered in Bloods Rr.nge, Pinyinna Range, nnd near Mount 
H~rris. At the type loenlity in the Pinyinn~ Rongo the 
basal beds are eomposed of at le~st 700 feet of grey , brown 
and white, l~inD.tod, mic~ceous siltstond. Th~se are over­
lain by grey and pink , fine -gra ined and fine to med iuro­

grained, lamina t ed dolomite and foetid dolomite, grey 
dolomite with stromatolites and pale grey, fine - gr[!ined 
limestone. 

The Pinyinnn Beds are overl c. in unconformnbly by 
the Mount Currie Conglomera.te at Pinyinna Range but hnve 
not been f ound overl ain by any other unit . The Beds are 
correlnted with the Upper Proterozo ic Bitter Springs Lime ­
stone which has its nearest outcrop 14 miles north- north­
enst of Pinyinnn Range . The two names, Bitter Springs 
Lihlestone and Piny i nnn Beds , are considered to be synonymous 
but the Pinyinna Beds are the infolded and gener ally nl tered 
portion of the Bitter Springs Limestone within , or imrn.edic.te­
ly adjacent t o, the regional recumbent fold. 

Carbonates, or the ir line ated and schistose 
equivalents, are only known from n f ew loc~ities. These nre: 



Figure 9l Rocumbont folding in tho basill unit of tho P1n..vinna Bods, 
Fostor Cliff . S",r.istosity in tho ph;rllitc is p:'lrllllol 
to th~ axial r'~n~f thu folds and linoiltion is ~.rallcl 
to tho axiul lino of the fold~ . Tho photo was taken in 
tho cora of n larger recumbent fold . (So~ Fig. 18 . ) 

Nog.No. G/6033 



26 . 

Pinyinnn. R:.·.::..ge and t,1oll.'"1t Harris adjncent to the most south­

erly outcrops of the Denn Quartzite (Forman , 1963); D~~ 
Range on the Scott Sheat aren; Puilt~xnnD. Rp~ge on the 
Bloods Range Sheet aren (Forman, 1963) , and the Petermann 

Ranges between the Chirnside and Armstrong Creek s on tpe 
Petor~rurrn Ranges Sheet aren. The basal siltstone, 
irnmedi~te ly overlying the Dean Q U~Itzite, is mor e widely 
distribute d through the are a wi thin t he cores of many 

i soc l inal and recumbent f olds . 
The Pinyinnn Beds crop out west vf the Dean 

Range on the Scott Sheet area where they nre overlain and 
underlain by Bchistone , and lineated Denn quartz ite! The 
Beds are white weathering, grey phyllite c ontaining f ol de d 
qucrtz ve ins and red-brO\~m, yellow -bro.wn and pink, l runinnt­
ed, me diurJ- grnined recrystnllized linented dolomite show ing 

smal l scal e r ecumbent folds with axial line s t r ending ;750
• 

The do l orli te i s interbedded with yell ow - brown sarici t e 
schist. 

Between the Petermnnn Ra.nges , in the area south­
east of Ch1rns1 d~ Creek, the Pinyinnn Beds crop out as low 

hills of coarse - grai ned, re crystallized , linent ed , bl e ck, 
brown, grey, yallow- br-:> wn and pink dol omite associated with 
well c l eavea black s l nt e ana micaceous slute with incipient 

spotting and knotting. The s l ute has tiny hol es from which 
heriiat1 te :..: cubes or low c arbon silicates may have weathered. 
Intersect i on of c leavage and be dding was visible in sever al 
errat ic specimens. The lineation in the dol omi te is 
pt\.I'all~ l t o the r egionD.l l ine ati on. 

The met amorphosed basal unit of the Pi nyinna Beds 
i s poorly ~ xposed in the cor e of f l at lying isoclinal f ol ds 
in Tornpakur n Hil l , Stevenson Peak, Butler Dome and Foster 
Cli ff (Fig . 9) of the Olia Cha in, and in the Gordon Hill 
areu of the Ayers Rock Sheet . The lithol ogy i s grey 
schist0se s l ate , grey phyllite and grey , fine - grained, 

quartz - serici t e schis t . The schistOS ity i s parallel t o 
the axial pl anes of tight isoclinal folds and the lineat i on 
deve l oped is parallel t o the axinl lines of the f ol ds. The 
sequence is intruded by quartz veinle ts nnd, at sever n1 
l occ.lities, by ve inlet s of quartz l'..nd feldspar . 

The Pinyinnn Beds h~.ve not been rnnpped on the 
Rawlinson Sheet nr en but the siltstone has been observed 
north of the Schwerin Mural Cr08cent (s~e Fig. 11 ) . 
Gillespie (1959) reported the occurrence of brown wenther­
i ng, shal y, calcareous mUdst on8 and light gre y , l aminat ed 

shal. ubout 8 miles south- ec.st of Bungabiddy Rock Hol e , 
Wa.lte r JC'.l!Ie s Range . 
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Inindin B~ il s 

The naoe Inindin Beds was intrr) ouced by Wells, 

RQllford and Cook (1963) for "the sequence of siltstone, 
s andst3ne , chert, chert breccin cnd thin interbeds of 
dolonite which conforl!lO.bly overlies the Bitter Springs 
Limestone ond is overlain, probably unc onformably, by the 
Winna.ll Beds ". 'i'he r e f erenc e are a lie s 36 mil es s outhi" 
ea.s t of Mount Murray on the Lake ArJlldeus Sheet area.. 

Outcrops of Inindia Beds on the Aye rs Rock Shee t 
are o. are describe d in We lls, Stewart and Skwo.rko 0..964) flnd 
outcrops on the Bloods Range Sheet area are described in 
For l'= (1963). 

Winnall Beds 

The name Winnall Beds wnB us~d by We lls, Ranford 
and Cook (1963) f or lithe sequenc e o f si ltstone, s.:mdstonc 

and pebbly sandstone which lie s probably unc onformably 
above the Inindia Beds and unconfornnbly bel ow the 
Pertnaorta Fornation, Cleland Sandstone nnd Lo.rn.pintn 
Gr ::>upll. 

The Vlinnall Bens crop out on the Bl oods Range, 
Lnke Amnd eus o.n<1 Ayers Rock Shee t nre us as strike ridges. 
Farther north-east the unit is be lieved t o interfinger 
with the Pertuto.taku Formnti on. 

The Beds crop out in the Ayers Rock, Mount Currie, 
fS:OWlt Olga are a. as 
i s ol at ed outcrops. 

l ong , l ow, strike ridges end os sb~ll 

The unit appears t ·,) b e unc onform ably 
overla.in by the Jl'lount CurriG CongloP.ler at e . The sequence 

cropping out betwe en Ayers Rock und Mount Currie is 
est i mat e d , by phot o- mensur enents and ~eo.sured dips, t o be 

at l east 5000 f ee t thick Q"suming that there is no repetit­
i on by strike faults. 

The ridges are c oaprised of sandstone wi th poorly 

outcropping interbeds of siltstone. The gaps between t he 
ridge s ar t:: c overed by a lluvium . The sandstone is whit \' 
mediun-grnined and raed iun t -:> c oo.rse-grnined. It c l)nta.iins 
l aninae and thin beds of Doder at ely s orted and subrounded 
qu.~.rtz gro.i ns with interstitial kaolin and silica . The 
sandstone is t ough and jOinted, brenking into flags nnd 
blocks . Ripple nnrkme and cross l o.cination are c OI!lDonly 

devel oped . The interbeds of s iltstone are poorly expos ed 
and includ e yellow-brown r-md red-brown l ooinated oicnceou6 

varieties . One h pnd spec i nen c ollected exhibits isoclinal 
f olding and a possible faint fr acture cleavage. The Winnall 
Beds are considered t o be Upper Proterza iC or pos.sibl y 
Lower Car.lbrian in age (Wens, Ranford & Cook, 1963) . 
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Und :i . ff(~renti[l'te d 

Cutcr0ps of sandst one and s iltstone O!l the north­
ea.stern corner of the Petermann RaJ.gee Sheet C.I'()::'I, IJny 'be ­

l ong t o e i ther the Winnall Beds or Inindin. Beds. The out ­

c~op hns not been conc lus ive ly i dentified . 

PALAEOZOIC 
The un,~ ifferentinted PrE-..on,.";lb r inn Dnd Upper 

Pr ot erozoic r ocks -were f olded [:nd meta...·:lOrphosed during the 

Pe termann Ranges Fol ding . Dll l e rite was intru(hld into the 

Pinyinna Beds and Olia Gneiss shortly aft er the f ol dir,g 
probD.bly eoxl y i n t he CO.I!lbrinn. Th e land l'lQ.ss s o f or I!lad 

cropped out near the presen t pos ition of the sout hern 

cnrgi n of the Amadeus Bas in and c ontributed sediment nor th­
words into the bas i n. Adj o.;; ent t o the upraised r::tountOrins 
of the land mass wedges .)f arkose and congl ol!ler at e wer:a 
d'3posited uncomfe> rnably ove r the Uppe r Pr ot er ozo i c sedil:lent s 
w.h i l e farther north the Cl e l and Sandstone wns deposit ed , 
in n flu~;iatile environr:lent . Duri ng th(':! Or dovician t he 
sea transgressed s outhwar ds and depOSi ted ranrine sandstone, 
si lts t one end limestone on the southe r n part of the Bloods 
Rnnge Sheet area and merine sandst0ne on the northern part 
of the Pete~nnn R~~ges Sheet aren. 

D!)lerite 
Sills and dykes of quartz - dol erite crop out in the 

s outhern pnr t of the Ayer s R,) ck Sheet area nnd ra.rely on 

the Peter mann Ranges Sheet ar ea . One uralitized d01erit e 

body occurs within the Pinyinna Beds east of Chirnsi de 
Creek but 0.11 the other bodies occur in coar se porphyro­
blastic, augen gne i ss or medium-gra.ined gne i ss . The 
dol er ite i s t ypic ally una l te r ed and occure as dykes up t o 
15 f ee t thick but average two t o f our f~e t. The eills are 
c Oinmonly up to 100 feet thick !'n d occas i onal domal or 
l ac collthio sill-like bodiee may be consider ab l y thicker . 

The l ack of al teration showe that the dykes were injected 
after the l ast ma j or or ogeny in the ar ea but the occurrence 
as domnl or Incc ~ lithic sills in the gne i ss s uggests they 
mny have been deposited shortly after the l ast f ol ding 
while the gne iss was less pl as tiC but was still subjected 

to stress. 
The dol erit e contains xenoliths of gne iss and is 

intruded by thin acid igneous dykes . Although the acid 
igneous dykes have been trnced across the dol erit e bodies 

there is no cl ear proof that they intrude the adjacent 
gne iss and t hey could be i gneous intrus ives assoc i at ed with 

the dol erite as finnl stage differentiat ee . Ad j"cent t o 
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the rum-gin of the largest sill-like b,)dies of dolerite the 
gneiss is altered to a dork greY9 porphyroblastic schist 
which resembles a schistose ncid porphyry within the 
sequence .. 

In the Kelly Hills south of Mulga Park ~~d on the 
J~ers Rock Sheet area the gneiss and biotite quartzite is 
intruded by dykes, thin veinlets and wedges of criss-cross­
ing basalt. 

The qUQrtz dolerite contains phen:)crysts of 
plagioclnse up t,) 2 mm.. long and glonero-phenocrysts of 
plagioclase and augite set in a matrix of euhedral 
plagioc13se laths 0.5 mm. long and iron ore with up to 
10% of interstitial quartz and potash feldspar in a 
myrmekitic intergrowth. 

The Mount Currie Oonglomerate contains phenoclasts 
which may have been derived fron the dolerite dykes and 
sills. 

The age of the dolerite is probably late Upp~r 
Proterozoic or early Canbrian because the dolerite appears 
to have intruded the Olio. Gneiss so,)n after the Peter!4ann 
Ranges Folding Wlich took place 600 million years ago. 

Mount Currie Oonglomerate 
The name Mount Currie Oonglomerate was used by 

Forr..18l1 (1963) f')r a sequence of pebble, cobble and boulder 
conglomerate unconfornably overlying undifferentiated Upper 
Proterozoic sediments at Mount Currie. The top of the 
fornation is eroded. Outcrops of the conglomerate occur 
between Pinyinna Range on the Bloods Range Sheet area and 
Mount Olga on the Ayers Rock Sheet area. Wells, Ranford 
and CO'Jk (1963) include a petrological description of a 
sample of Mount Currie Oonglomerate from Mount Olga' in 
their description of the unit. The description by 
W. Oldershaw (B.lli.R.) shows that the phenocla.sts are "set 
in a granula,T matrix of angular fragments 0.2-2 mID. across 
of quartz-albite intergrowths, oevitrified glnss, fresh 
flicrocline 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 
al teration .. n 

The thickness of the Mount Currie Oonglomerate is 
unknown but the sequence dips south at a moderate angle, 
over a distance between ten and sixteen miles, before older 
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r ocks ar~ encountered again . A possible expla~ation for 
this is g j.ven in one of the cross sections on the Ayers , 
Rock Sheet . This section suggests 20 , 000 feet of con-

glomerate overlapping agains t a near vertical cliff face 
to the south . At ;,jount Olga about 2000 feet of congl omer ­
ate i s exposed show i ng that the congl omerate i s not l~ss 

than 2000 f eet thick . 
The contact of the sequence with ~old~r rocks i s 

not exposed on the Ayer s Rock Sheet area but an unconform­
i ty may be aSBum.:';G. for three r easons : There i s an angul ar 

di scordance vis ible between the conglomerate 8:tld the 

underlying Winnall Beds; fragments in the conglomerat ~ 
have been derived f r om the und erlying r ock units; an un­
conformity is visible at Pinyinna Range on the Bloods 
Range Sheet area between the Pinyinna Beds and the Mount 

Currie Conglomerate . 
The basal beds exposed at Pinyinna Range, Mount 

Currie and in the out crops betwe en Mount Currie and Ayers 
Rock are conglomerate with silicified sandstone phenoc l asts 

up t o 2 fe et across . The matrix is sandy a t Pinyinna 
Range and in th~ two outcrops farther east , but is no t ex­
posed on the Ayers Rock Sheet area . The sandstone 
phenoclnsts appear to have been derived from the Dean qunrtz ­
itE! at Pinyinna Rnnge and from the Wi nnall Beds in out -
crops on the Ayers Rock Shee t art;;!a . At spec imen l ocality 
AR 100 the basal boulder bed is succeed ed by a st rongly 
outcropping ridge of wh i te end pal e pur pl e - brown quartz 
sandstone which is med ium- grained and consists of thin 

and medium beds and cross lami nae. j~gulnr t o r ounded 
pebbles of chert and silicified sandstone are poorl y dis ­
tributed amongst the poorly sorted , subrounded and sub ­
angular sand grains. The interva l overlying this ridge i s 
concealed but nbou t t mil e f arther south there i s outcrop 
of pebble , cobble and boulder congl omer ate with 0. m..'ltrix 
und thin interbeds and l enses of epidotized arkose similar 
to that described by W. Oldershaw . The phenoc l asts are 
brown , wenthered, amygdnloidal basalt with amygdalee of 
chert rimmed by epidote , brown weathering porphyritic 
dol erite, banded porphyritic basalt, piruc - brown, medium and 
coar se - grnined, epi dotizad , biotite gr anite, pink iron or e ­
biotite mic r ogrnnite , r ar e linented quartzite a nd r are 
knolinitic and feldsp D.thic, medium-grained s andstore . 

At ],{ount Currie the basel beds, containing 
dominant phenoclnsts of qunrtz sandstone , are overlain by 
conglomer ate wi th phenocla.s t s of brown feldspnr porphyry, 
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gr0eni~h-g:!:'ey b ["f:ul t, grGen epidotized amygdnl oidal bo.sru. t 

and gr ey quartz sa.ndstone and r are vein qua.rtz . The 
pebb l es, cobbles and boulders are well r ounded and 
ellipsoidal, up t o about 14 inches i n l ength , Bnd are set 
in a matrix of medium-grained quartz - feldspar and epidote . 

Higher in the section towards Mount Ol ga the 
congl omer at e contains numerous phenoc l asts of fine-grained 
c.cid Qnd b as ic igneous r ock , grnni t e and gneiss i n the 

epidote rich natrix . Th e gronite is typica lly fine to 
medium-grained b' i.t coorse - gr nined granit e does occur. 

Conrse porphyritic grDIlite and granite with ovo id feldspnrs 
were not seen . The granite phenoclr.:.sts are more cbundant 

thnn the other varieties. 
Although strat i graphic control i s poor it appears 

pr obable thnt the phanoclasts nre composed mostly of sand ­

s t one: at the base t fina-grnin(;ld .:::LC id ::md basic igneous 
r ocks in the centr~ ~d grcnite und gne i ss t owards the t op 
of the scction . The r ound e d i nselber g type r e lief ·J f 
Mount Currie and Mount a 19a. occurs onl y in t he middl e and 
uppe r s0ctions of the Mount Currie Congl omer ate . The ba s nl 
secti on do es not appe!:'..r t o have on ep i dote cement nnd forns 
n more subdued, l ow ridge relief. The age of the Mount 
Curri e Conglomer ate is probubly Cambrian f or the following 
r ensons : The conglomerate overlies the Bitter Springs Lime· 
stone, cnd winnnll Beds probF.'.b ly unc onforrnnbly; the con­
gl ooernte \V.:::LS deposited nfter the f olding of the se sediments 
and pr ob ably beforo the f o l ding of the Cl e l and Sandstone 

nnd the Lnr apintn Group ; a thin conglome r nte at the base 
of the Cle lp~d Sandst one ~ prob ~bly the bas inwards equiv31-
ent ') f the Mount Currie Conglome r nt e . 

The thin inte r beds and mntrix of epidotized arkose 

within t he congl oI!le r a te suggest the possibility that the 

orkos~ with ep i dotized l aminae at Ayers Rock is a litho­
l ogicul variant of the Mount Currie Conglomerate . 

Ayers Rock arkose 
fJl estimated 8000 feet of steeply 

dipping arkose crops out at Ayers Rock . Neither the base 

nor the t op of the unit is exp osed. One further outcrop 
of sinilar lithology l i es ubout 2t niles sout h - west of Ayers 

Rock . This outcrop has the same nttitude and south-west 
facing as the arkose at Ayers Rock and probably represents 
the SUlae unit . PrOVided there are no structurnl cOl!lplicat ­
i ons the t otal thickness of the arkose unit may be over 
20,060 f eet. Both outcrops ore i so l ated and there is no 
direct evidence on their stratigr aphic position in the 
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sequen-::0 ~ : .{(; ~pt -;~hat ':::~ey occur a l ong stri.lre from the 

lIiount Currie Conglo[1E;!'ate, 9 Illi l es to t he north-west. The 

unit i s l itho l ogical ly distinct from other units i n the 
Amadeus Basin and the best corre l at i on seer.lS to be with 
the arkos ic I:latrix of the Mount Currie CongloLlel;'ate. 

The arkose at Ayers Rock is pale grey , dnrk grey , 
pink- grey and gr~en-grey . It is c o arse -~T~ined with some 

J:1ediur1···grained Inninne, :md is nlm:)st c ontinuousl:,' crQSS -

1lll7lino.ted on 0. snnll sonle . Darker l aminna appenr to 'have 

higher concentro:::ioYl.s of heavy minernJ.s and some green- grey 

zones up t o 2 inches thick nre probgbly epidotized . 

Epidotizntion appears to huve occurred parallel t o the 
bed ding nt the junction c f the cros s- beds. Some of the 
feldspar fr£l.gIJents wi thin the arl-:::ose are between -3· Md 1 

inch in length end this a.rk-Jse r.tsy be termed pebbly . 
The outcrop 2* niles t o the s outh- east of Ayers 

Rock exposes a few hWldred f eet of purple -brown , medium­
grained , poorly sorted, subanb~lar ~rko se with angul ar 
cud pell ets interbedded with purpl e - brown arkosic silt­
strJ ne . This outcrop is similar t o some outcrops oJ f the 
Maurice Formation in the Wallace Hills of the Rawlinson 
Sheet area . 

The Ayers Rock p-rkose is probnbly· a wedge of 
sediment deposited adjacent t o the tectoni.cally nctive ar ea 
to the south. As t he MOlUlt Currie Conglor.1ernte i s a 
sir:lilar wedge it is possible that both uni ts were deposited 

at the st'.r;J.e time. Hence the arkose is tentatively pl aced 
in the Ca.mbrinn b.s D. lithol ogical variant of the Mount Currie 
Conglomerate. 

Ordovici3l1 

Ordovician sedir::lents occur on the Petermann Ranges 
and Bl oods Range Sheet oreas e.s outliers of the Larapinta 
Group of the Amadeus Basin. The sediments nre flat-lying 
unaltered sandstone , doloEite, limestona, siltst~net shale 
and congloner nte unc onformabl y overlying the metamorphosed 

and intensely f ol ded Precambrian r ocks . Aggregate thickness 
i s pr obably mt more than 60- 70 fee t. Fragmentary !!lolluscs 
and trilobites fr'J rn the Bl oods Range Sheet orea were not 
gener ally identifi able but indicate an Ordovicinn age 
(J . Gilbe r t - Tomlinson, B .M.R. pers . C OlllD .). 

Ordovician sediments crop out on t he north-eastern 
cor ner of the Peterm~nn Rnnges Sheet area . At spec i sen 
l ocality PR25, 43 feet of flat-lying Ordovic i an sandstone 
uncomfor mnbly overlies coarse l y porphyrob l~stic , fine t o 

medium- gr ained , quartz- biotite- feldspnr schi st which is i n-
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truded by q !..l::x t 7. ··f el c1 .1pnr end fe lcsp;u" -:-:'-~ ;;' : '~z veins . At 
the buse ts a. thin bed of pebbl y, poorly s orted sandstone . 
This is succeeded by si1ic ified yellow- br :)wn sandst.)ne and 
gri tty s endst:', ne which is rnediuf.1-e;ro.ined o.nd part C 'J ars\? ­

grci.nod , well sorted and part po,) rly sor ted, well r ounde d 
and part angular. The san rl stone is thin and ned iun-b~dded 
and c onta ins po,') rly outcrv pping i nterbed s which ur e p~obD.b ­
ly siltstone . Higher in the sequenc e the aondst·)!le is 
better s orted and r ound e d and thin bods with beddinG-plane 
nnrkings and ver i: '.::a1 wor m tubes appe l'..I' . The hill is 
capped by a pale yell 'Jw- brown , me dium-grained sandstone 
which is laminated, hard, silic ified and moderately sorted 
ruld rounded. It contains abundant diplocrate rion. 

Pipe-rock and white bimodal sand s t one occurs 
adj acent t o many of the ranges in the area. The se deposits 
have no stratigraphic control exce pt they are underlain by 
the metamorphic rocks of the r egion and are overlain by 
conglomerate of probable Tertiary age . The discovery in 
1964 of s ilicified wo od and casts of va.scular plants 
several feet above poorly preserved Scolithus tub es in a 
similar deposit north of the Petereann Ranges has demon­
strated that some of these deposits are younger than 
Ordovician. 

? T';RTIARY 

Sands t one 
An outcrop of subhorizontal, coarse - grained sand­

stone, about 20' thick, occurs at PR78 near the Shaw River 
north of the ' retermann Range s . The sandstone has a grey­
br own colour and is indistinctly bedded. It consists of 
uneven , coarse, angular fragments of quartz in a fine-grained 
secondary sil iceous matrix. Angular quartz fragments nre 
up to til long. The surface silicifie d portion breaks with 
a conchoidal fr a.cture and the planes of fracture pass 
through the included particles. Portions of the sandstone 
which have not undergo~e surface silicification nre friable 
and breok down into individual quartz grains. Casts of 
vascular plants were found in the sandstone ond some 
silicified wood with vascular bundles are included. Truces 
of vertical worm tubes occur Rt the same outcrop in c bed 
just below thnt of the fossil wood. The vascular plants 
indicate the age is l ate Pclueozoic to Recent und show that 
not 0.11 the pipe rock of this aren is Ordovician . 

Flnt-lying deposits of sandstone occur beneath 
the Tertiary conglomer ate adjacent to the Denn Range, Fost er 
Cliff and Gordon Hill. The deposit near Foster Cliff con-
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to.ins () rg~.::ic mG!"kir:t':'3 which r e sem'ble worm burrows but or€! 
considered indeterminate. The conglom~rGte w~s deposited 

on top of the scoured surface of the snndstone without any 
rngulnr discordance . Simil~r depos its also occur on the 
Bloods Range and Rl.lwlinson Sheet are,"!. . SO IDl': of t hese 
depo~its contain ~undDnt pipe rock and for this rel.lsQn 
have b~en mapped as Ordovician. 

Conglomerate 
Lithified piedmont deposits occur on the flanks 

of the high rang' .. [; . They dip at angles up t o 150 awny 

from the ranges and b eneath the Quaternary Band c.nd 

alluvium. They are often portl y cove red by r ecent scree" 
and ad j acent to Foster 'Jliff, Gordon Hill and the Denn 

Rrulge they are underlain conformably o.nd d isconformably by 

sandstone . Mnny smull ere ales dissect the deposits . 
The phenocla.sts of these deposits are nngulnr 

to subrounded and poorly sorted with the l nr gest , boulder­
sized frngrnents nea.rest the r nnges or hills. The com­
ponents ar e derived from the ad jacent rnngcs nnd consist 
mcinly of quartzit e with smaller amounts of sericite schist 
and vein quartz. The phenoclasts v~y from 1~8s than an 
inch to two f ee t in din.!'Jcter. Similar sediments are r e ­
corded from tha northern margin of the Am~deus Basin 
(Pr;.chard & Quinlan, 1962) , but these are unli thified . 

The conglomer ntes a r e considere d by Prichard and 
Quinlan to be Tertiary but Condon (in Prich~d & Quinlnn, 

1962) considers that ns the deposits ore not deeply weather­
ed they were most probably formed during the Pleistocene 
episode of strong erosion . 

QUATERNARY 

Deposits of aeolian sundt alluvium and trnvertino 
cover the greater p~rt of the oxen and their age is assumed 
to be Quaternary . The orange - br own aeolian sand occurs as 
flnt plains nnd dunes. The dunes which are rarely over 
twelve mi 10s l ong nre unconsolidated, branching, etr ongly 
braided in Borne ar ens, and are up t o 60 feet high but 
average 20 t o 30 f eet above the plain l evel. The trend of 
the dUnes is generally east to north- east but ndj ncent t o 
the ranges deflections of the prevailing winds have cnused 
vnriflt i ons . 

The a lluvium occurs in flood plnins fringing the 
ranges and around the larger creeks. An extensive alluvi~l 
pl n1n occurs along the northern flnnks of the l'~lusgrave Ranges 
a t Mulga Park. The alluvial plains consist of 11 r ed-brown 
alluvium which commonly contains pebbles. 
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DEAN QUARTZITE 
Sketch of structure exposed In 

cliff face 2. miles west of Dean 
Rang. , W.A . 
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direction O· 

8urtltlu 01 MintlroJ RtlSOIIrcfls, G«Jlogyond GtKJphy4;CS. Tooccompo"yRflr;OI'd 1964/ 41. 

April 1964, W/ A/ 19 



l ;;; ~ 

'" • ~ ~
 ~ .. ~ {:
 
~
 " ;;. " 

~
 '" ~ 

~
 , • ~ a , 't
 ,. • , !l.
 ~ a • , " • ." 

"
. '\
 \ \ \ I I 

r, 
/I 

/ 
/ 

I 
1 

/ 
/ 

/ 
/ 

1 / 

/ 

1 
A

 
I 

/1
 

I 
I 

I 
I 

/ 
I 

1/ 
, 

[, 
, 

~ 
I 

Ii
 

I 
Ii

 
/ / 

I / / 

'-
-
-

-
'-

--
'" 

z ~ , cJ 

;;<
 ~ 1 ~ ~ j ~
 , 

~
 

T
 ... a • o • " );:
 

'0
 

o o 

'" • 

I '\
 \ \ 

~
,
 

, 
(
"
 

, 
o ~
 

/ 
"'

!\
 

'\ 
, 

/
/
-

\
'
 

I 

{/ tm
I'11

1\~t
~ \)

 ~
 

~
 " 

/ 

'" • 

~
,
 

\ 
'
\
 

\ 
;!

. 
\ 

\ 
., 

\ 

\ 
\ 

\ 
~
~
?
~
n
X
;
F
m
"
g
'
r
X

;,
ti
r
T

;m
r{
'§
gm
;'
S;
~
 

I I
 .
~
 ,.

; 

'" '" n c 3:
 

C
O

 
fT

' 
Z

 -<
 

'T
1 

0 r- 0 z '" (j
>

 
n " ~ "
,
 

'" z: 3
: c '" » r- n '" ",
 

(f
>

 
n "
,
 

z -<
 



Figura 12: 

Figura 1). 

F2 folding in the Doun Quartzito 3 milos north of Mount 
Phillips (Petermann. Rang{) . Vertical sChistosity 82 is 
p~rallol to tho axial D~anos of tho fold and tho 
linoation pitohos at 90 parallel to axes of tho folds . 

Vortical schistosity and linoation in thv DC3n Quartzito 
3 milos north of Mount Phillips . Quartz rods havo developed 
parallol te tho lineation . 

Neg. Ne . G/622) 



Figura 14' Rccuob.::nt folding in tho Do"!.n Qur.rtzi to at CIlln 
Curnru1ng, noar lloW1t Russol in tho R~.wlinson Ranao, 
Wostorn Austr,lia . Nog.No. G/6022. 

Figura 15, Isoclilllll folding and oiddlo liob shoar in tho Do.:m 
Quartzi to throe ciloa wost-aout.h--.r..:st of Fostor Cliff, 
Northern Torritory. Noto tho sohistosity is p"lr:lllol 
to tho axial plano cf tho fold . 

!log.No . G/6019 



Figure 16, 

Figure 17: 

Isocllnally folded Dean QMartzite and porphyroblastic 
augen gneiss at Butler Dome, Northern Territory. The 
quartzite is the white haddad rook on the loft sida of 
the photo and the gnoiss 1s tho darker rock on tho 
right eida of the photo . Neg.No .G!6015 . 

Photo taken olose up to the contact between Dean Quartzite 
and gneiss in Fig. 16. Dean qunrtzite at left grades into 
aerioitic quartzite, quartz so:-icitic schist, biotite .-quartzr 
Boricite schist, feldspar SAT ;it~~lotite-quartz schist , and 
porpbyroble.stio, medlum-grair· .. :(1 , blot! te, quartz-foldspar, 
augen gneiss. Neg ' 4,"o , a/6017 



Figure 18: Recumbent fold in the Dean Quartzite and Pinyinna Beds 
the top of the photo is overturned . The Pinyinna Beds 
fold on the centre left of the photos _ (Sec Fig. 7. ) 

at Foster Cliff, N.T. The quartzite along 
form the poor outcrop in the core of the 

Neg . Nos . G/5995- 6 . 
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Tl'ave't"tine ~o r c o.l iche) oc curo [l.n a "'thin white 

t o grey crust , nnd f orms smnll l ow outcrops i n minor de ­
pr ess i on s in the desert plain . The trnv8rtine probably 
f or c ed by precipit~tion from lime-rich waters of dessicat ­
ing lok:es or by precipitat i on from groundwa.ter in l ow l y­
i ng ['seas . 

STRUCTURE 

The discussion of t he struc t ur e of the sout qern 
mnrgin of the Amadeus Basin i s r estricted t o t he ereo. in 
which the Derul Qu:-:.rtzite crops out from the Ra.wlinson 

Sheet area. in the west t o the Ayer s Rock Sheet ar ea i n the 
east . The structure of the r emainder o f t he s Guthern 
mar gin is not discussed here but has been treo.+'~d in Well s, 
Stewart and Skwarkc (1 964) . 

Th e hypothes is of a regional recumbent f old wEl;s 

advrulced by FoI'!'lun (1 963), f ollowing mappi ng of the Bloods 
Runge Sheet area . The hyp othes i s wns fu rther substantiated 
dur~_ng t he mnpping of Petermann Ranges D.nd Ayers RJck Sheet 

arens ::md mopp ing 'J f part of Scott and Rnwlinson Shee t 
areas . 

I t i s IFIW kn;:lWn t h.:tt D. unifor m structure l 

patter n nnd sequenc e exists in the r anges between Giles in 
Western Austral i a cnd Mulga. Purl;: in the Northern Terri 't 'Jry,j 

The l)D.ttern i s consistent with that described from the 
Scottish Highlands by m.any wl)rlcer s . A description ·J f this 

pattern and sequence will f Qrm the first part of this 
chapt er . It 1s al so known t hat r ocks which were previously 
at no greater depth than nbout 14, 000 f eet have been meta­
morphosed and in s ome pl aces converted t 'J gne iss und 
gr.:mi te. The i mplication that these r 'Jcks h ave been buried 

t o much greater depths by overfol ding seems inescapable. 
The fi nnl evidence i n "f avour of a r ecumbent f ,.) l d i s tha t 

the r egional di s tribution uf the Dean Quartzite con be 
satisfactorily expl a ined only if a r ecumbent f old i s 

nssumed. 

The Styl e of Def ormation 

The styl e of def'J rmation mny be seen by r efer ence 

t o Figs. 10 - 18 inc~. These show the small scnle iso­
clinal and r ecumbent f :> l ding of the Denn Quartzite in the 
Schwerin Mur a l Crescent f west of t he DeM Rfl.nge in Weste rn 
Austr al i a, the Pe termann Ranges , Rawlinson Range , Oli~ 

Chain und souther n half of the Ayers Rock Sheet areu . The 
same styl e ,)f f olding ;)ccurs nt Blo0ds Range nnd h us 

been described in For man (1963 , Fi gs . 15 and 16) . Fi gur e s 
9 , 12, 1 3 and 15 show that in are na whe r e schi stosity has 



-- -----~- .-- --------------------------

'21' 30' 12S' 
2~r_~----------------- --r----

STRUCTURAL INTERPRETATION 

AMAD£US BASIN 

2~~~------------------------~----

-- -- ---- ------------+-------" 

'd)A)' ~---------------~r-----------------

L ___ .::/ll.llCc:....;:...AU_OF:._M_~_N£_=_R_<oIL:._flIC'_S-=OURC£ _ __'__'S'_",_G£,_a.'__OG_Y_A_NO_GEi_(YJH_~_S __ M._'ARCH_-'-'-I964-.:....___________________ _ _ ___ ____ ____ _ __ 

129" 

r 
1 

I 
I 

I 
I 

SOUTH-WEST , 

I , 
I 
1 

I 
I 

t 
I 

I 
I 

I 

129'30' 130" -----r--
MARGIN 

.. 
MT COWLE 

I 
AMADEUS 

I 
--f---

I 

BASIN 

.. MT CURRIE 

• 
- +---- -~ 

r~Cn 

r~CgVJ 

r ~-l 
;-1 -F 

--------F 

---F' 

--f" ' 

---

.. AYERS ROCK 

/ 

REFERENCE 

PINYINNA BEDS 

DEAN QUARTZITE 

POTTOYU GRANITE COMPLEX 

GRANITE 

BlOODS RANGE BEDS, MOUNT HARRIS BASALT, OLiA GNEISS, 
SCHIST, AMPHIBOLITE, GRANITE 

TREND Of F rOlD AXES SHOWING DIRECTION Of OVERTURNING 

T R( NO OF F FOLD AXES 

TREND Of F FOLD AXES 

TREND Of F' FOLD AXES SHOWING DIRE.CTION Of CNERTURNING 

TRE NO Of F 'FOLD AXES 

FAULT 

DIP 0'- 15' 

DIP I~'-- 45' 

DIP> 45' 

DIP OVERTURNED 

TO ACCOMPANY RECORD IV" 1964/41 G52/4 

FIG.19 

132' 
1 24' 

I 

25' 

Mf'N 



Figura 20; Olin Gneiss two mil~s south of Giles Crouk. 
Tho lithology is gnoissic schist ~nth modium­
grained, thin qu~rt~rOldspathic bands altornating 
'"lith thin politic banda . Tho 9ubhorizontal 

schistosity (S1 or 82) is r0foldod by F3 bunooth 
tho band. The axial plano of this lat~r folding 

is S3· Ncg.No . G!6105 
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devel oped it i s parallel t o the axial plane of the f ol d 
and that II lineation is par allel t o the axial line of the 

f old . Figures 10 and 11 show t hat in sone ar e as a t l east 
0. lineation occurs at right angles t o the predominrJlt f 01d 

direction . In both these figures the f olds t rene eas1; -west , 
and the lineation northerly. Th~ northerly lineation is 
the pre dominant lineation in the are a a nd nt other 

locnliti~ s is parallel t ~ the axial lines of f ol ds (Figures 
9, 12 and 13 ) . 

It is the r ef ore deduced thnt there are two 
di rections of r ecumbent <JIld isoclinal f olding , one rOt,lghly 
e ast -we st pa r allel t ·::; the main t r e nd o f the ranges, the 

·) the r northerly a nd nt ri ght angle s t o the e ns t - we st f ol d­

ing . The e~st -west i soclinal f o l ding i s r ef erred t o he r e 
cos pI f ol ding with FI f o l ds a n d the n'Jrtherly is.oclinal 

f~lds ar e r eferred t o ~s p2 f o l ds . The f ol ds are r epresent­
ed en Figure 19 which shows the r egiona l trend and distri ­
but i on of the f old structur e s . Fl f~ lds ar e known fr om the 
Schwerin Murnl Crescent, t he Denn Quartzit e Rnnge west of 
the Dean Range, Bl oods Range nnd the southern half of the 
Ayers Rock Sheet ar ea where 't hey are clearly ref 0lded by 

2 0 
F fo lds. The F ..... f ol o, exe s plunGe and trend par allel t o 
t he doninont lineation of t he r eg i on. P;) l ds assoc i ate d 
with the lineation have been r ecognized in the Peternnnn 
Ranges , Oli o. Chain and sout hern half Df Ayer s Ruck Sheet 
area . It has not been pr0ved in all ar eas whether the Fl 
f olds h ave been f olded by the F2 f :) lds 'J r vice vers n . 

Another f ol ding , appoxently l ater than "l or F2 
occurs throughout the region. This is designa ted F3 on 
Figure 19. The F3 f olds are well deve l oped in the 

Mannanann Range, Curdie Range , Mo unt Fagan, tl.1Junt Miller 
and Mount Phillips and the axia l plD..Iles strike east-south­
east parallel t o the trend of these ranges . The f ol ds are 
typically tight with overturned axes dipping souther l y a t 
moderate t o steep angl es. The northern l imb s of anticlines 
and the southern limbs of syncline s are overturned . The 
f ol ding ha s produced a schist0s ity paralle l t o the axial 
plane and a line ation parallel t o the b - axis. Schistosity 
and lineation ns socint e d with F2 Qr e refol de d by , .3 (Fig . 20). 
F3 f ol ds also occur in the Kathleen Range are a in Western 
Austr~lin nnd on the southern half of the Ayers Rock Sheet 
area . 

Figure 21 is a block diagram showing Fl , F2 and 
F3 f ol ds in their rela tion t o the r egi '')nnl recumbent f old . 

The f old structures and ass .) cio.te c1 schistosity 
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and lineation are not restricted t o the Dean Quartzit~f . 

but occur in the Blc).Jd s Range Beds, Mount Harris Basnlt t 

schist , Oli~ Gneiss , Pottoyu Granite Complex and the 
other gro.nite bodies . 

The f ollowing secti') n demonst r ates the c ·.1 rr~lat ­

i on between degree of metruuorphis~ and positiJn in the 
structure f'..nd describes the metOClOrphic structures wi~hin 

the r ocks. 

Metrunorphism in the Recumbent F'Jl d 

l:'igure 21 SUffiI!1o?rizes the p0s iti :::m of the various 

metDlu',)rphic r J ck types in the recumbent f old. 'fhe lenst 

a ltered volcanic and c l astic sed i mentary r ocks beneath the 

Denn QU!".rtzi te occur a d j c.cent t o the upper normnl limb 
where depth () f burinl O,nn subsequent degr ee .) f deforI!lnti :m 

are nt n HiniEur:t. As these sediI!1ents are trac~d around 
the f::)ld past the n:)rthorn nose area af the recumbent f old 

on t o the inverted mi(1c.1 1e l i:Jb the degree of rJetamurphism 

increase s nnd the volc anic and clastic sediI!lents have be (tn 

C'Jnvcrted t:) schist D...Yld <J..'1lphiboli t e. Tracing along the 

inverted middle limb t owards the r ecumbent synclinal clos ­

ure to the south the schists grade into fine - grnined gneiss, 

porphyroblustic schist and porphyr0blo.stic {s"!leiss both a ­

bove £'Jl (1 below the core of the inve r tec mi r1 dle l imb and 

the normal bottrJI;\ liP.l.b . The gne i SS is grnu nt i ono.l with 

granite which vnries fro.:::! f ·)linted t o tlnssive . 
The schistosity Sl and 82 in the schists is 

parallel t o the axi al planes of pI and p2 f olds. The c~ial 
planes of pI Md p2, and therefor e Sl and S2 , o.ppeur t o be 

par allel. Where schist gr anes into fine - grained gne iSS, 

or porphyroblastic gneiss the gneissosity is parallel t ') 

the schistosity. It has been n·') tee in the Petermann Ranges, 

Dean Range, und Butler Doge in particular, th3t the gneise ­

oe ity in c \J CLrsely porphyroblnstic .:'.ugen gneis s is parallel 

t :) the axes 0f F2 f olds in the Dean Qu~..rtzi te and t o the 

schistosity in the Dean Quartzite . The strong lineation L2 

which occurs in the plnne uf gneissnsity is PQrallel t o the 

plunee and trend of the p2 f ul ds in the adjacent Dean 
Quartzite and t o the lineation L2 on bedding surfaces (So ) 
in the Dean Quartzite (as in Pigs. 12 and 13) . Fl and Sl 
have not been proved in these structures but it is r eason­

able t o aSSU8e that Sl has been isoclinally folded parallel 
t o 82 and i s now indistinguishabl e from it. 

In a r eas where p3 and 83 are develapec1. the Sl -

82 surfaces are fo l nect into F3 f olds which have n schistos­

ity S3 paralle l t o the ""i"l plruw . p3 f ol ds occur in the 
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D~an Qunrtzi te ~ :H~§ ~" pIl9. <?~pq;!..~ rang~s Q.!lQ at 

M01.lnt Ji'!'(lM !'ml !4otl!l~ PhUUjl~. 'l'hey ~.re proninently de­
veloped in the schists t o the s outh c) f these r~nges where 

they have refolded Sl - S2 schistosity and L2 lineation 

and are most strongly developed fnrther south in the 
PQttoyu Granite Complex. The schists which lie between the , 
Dean Quc.rtzi te and the Pottoyu Granite Complex are pDrphyrd­
blastic in part and grade into fine to medium-grained 

biot ite-quartz-feldspnr gneiss nnd porphyroblnstic gneiss 
in which the gneissosity is the same ns 31 - 32 in the 
schists. The eneissosity in the gneiss is also refolded 
by F3 and the nevelopment o f 33 in gneiss is visible in 

Figure 20. The gneiss is 

Pottoyu GrQTIite Complex. 
L2 (lineati,)n) ~re folded 

erac1ati()nel into grnni te in the 

The 32 surface in thG gneiss and 
by F3 , ·As the gneiss gr ades into 

the ercnite the folding becomes tighter and more isoclinal 
so that the S2 becol'les pC!.ralle l t o S3. In some of these 
outcrops L2 is still visible though L3 is dominant. The 
final stage of c :::mversi ~)n :Jf gneiss t o granite is seen as 
a blurring of S2 t,) the staee where it is n) longer re­

cognizable and F3 folding is not visible. The r esultant 
grffilite preserves a wen]{ t o absent f oliation, which is 83 , 
and n lineation L3. In the ro.pakivi gr anite the gr owth of 
abundant egg-sized , ovoid feldspars has largely destr oyed 
the original gneissosity (82 ) but the old lineation L2 is 
still prominently visible in D.Hmy outcr o IE. In the majority 
of outcrops S2 and L2 are destroyed and only S3 and L3 are 

Visible. 
The preservation of 82 and L2 in the granite as 

a f oliation and the gradual transition fro~ dominant S2 
and L2 t ·::> dominnnt 83 and L3 are str,)ng evidence in favour 

of a metasomatic replacement origin in situ for the granite 
in the Pottoyu Granite Complex. The same sort of structural 
gradation is visible tr~versing the gneiss west of Butler 
D()me into the granite west f) f Butler DOL1e. It is theref:) r e 
concluded that much of the granite in the region was f ormed 
at a late stage during the F3 folding. SOlle mbilizatiun 
of the granite has also occurred as sharp intrusive c~ntacts 
are visible in plnces with gneiss and schist. 

Lineation is of various types. The ID0St readily 
reco~niBable lineation is intersecti0n of bedding and 
schistos ity in the Dean Quartzite. In most outcrops, 
however, bedd ing and schistosity are parallel and the 
lineation is best described as n ~ineral lineation due 
either t o an alignnent and streaking of quartz and musc o-



Figuro 22; Foldod gnoiss south of Gilos Crook on tho Poterm:mn 
Ranges Shoot c.rea . Tho gn.Jiss is plnk:isb- gr.)y, modium ­
grained and conT.ains biotite, q~~rtz ~d foldspar . Tho 
isoclinal fc~i~ axos trond oasterly p~rallol to tho 
linoation In tho gnoiss . 

Nog. No . G/6O&J . 
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vite clown the bedding plane or due t o microscopic f 01 cl s 
and undulations on the bedd ing plane . Figure 13 shows 
quartz r ods which parallel the lineati0n in quartz - sericite 
sch i st. In a f ew pl nces it wns possible t o measure tqe 
direction of J::1fl.Xir,rum elon gation of pebbles and this 

direction was parallel t o the adjacent miner al lineat~on . 

The lineation measured was not always paral1;el 
or at right angl es t o" the direction of c inor f old axe~ in 
the quartzite 0' In I;):any Qutcr.) ps a spread of lineation was 

measured which in places converged on the direction 'J f 

minor fold axes. At othe r l ocalities a range of up t o 40 
or 80 degrees was mensur e cl in the d irecti'J n '.) f the f ol d 

axes themselves without any indicati.Jn that .t.hey belonged 

t ~) two period s of f ol ding . At these l ocalities t he re ­
lationships of bedding, sc'histosi ty, f old axes and lineat ­
i on Vias obscure. However, in most ()utcr::> ps of str0ngly 
lineated end recrystallized schistose quartzite the relat­
i onships were clear and confor £). t o those described in this 
section. 

Within the gne i ss the most common linea.tion is 
a crude banding , streaking and orientation r) f dark and 
light ninerals on the plnne of gneissQsity . The l i neation 
i s quite d i ~tinct~ Some amphibolite interlayered with the 
gneiss c ~) ntains oriented amphibole with l ong axes par alle l 
t o the lineation in the ad jacent gnei ss . In severnl 
l ocali ties the lineat i on parallels min,)r fo l ds in the 
gneiss (as in Fig . 22). At other l oc alities, particularly 
in the coarsely porphyroblastic augen gneiSS, no isoclinal 
f olding of gne issosity can be seen, but it is quite 
possible t hat an earlier gne issosity has bean f ol ded 
par allel t o the late gne issosity and that the lineation 
represe~ts the outcrop of the relict gneissosity on the 
I nter gneissos ity surface . This hypothesis is supported 
by two field observations. 
1. The coarse por phyr oblastic gneiss is transition-

al into the fine t o medium- grained gneiss and appears 
t o have been developed from it. 

2 . Folding of the gne issosity is visible only in 
the fine-to-medium-grained varieties of gneiss. In 
the southern half of the Ayers Rock Sheet area ~he 
fine-t o -~edium-grni~d gneiss c ontains the lineat i on 
(Ll) (ass,)ciated with Fl) f ol ded about F2 f old ""es, 
wher eas the coarse porphyroblastic gneiss contains 
only the F2 lineation (L2 ). It appears therefore that 

the coarse porphyrobl ast ic gneiss has devel oped during 
F2 wherens the fine-to- medium-groined gneiss developed 
during Fl . 
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Conclusi0ns 
1. A Wlif')ro structural styl e nnd sequence per­

sists between Gil es in Western Australia ond Mu l gn Parle in 

the Northern Territ.) ry. 
2. The styl e consists of isoclinr-Ll F.".nd recumbent 

f ,)lding and cr,) ss f ol ding with a later tight t o isoclinal 

f ol di ng superi~p0s00 upon it. 
3. The me t amor phism of the quartzite und the 

c1eve l opnent of gneiss and gr nnite from the Wlderlying r ocks 

t ook plcce dur i ng the SDIile or ogenic period and the SIllIl8 

metamorphic s tructur es are pr eserved i n schist , gneiss, 

granite and quartzite. 
4 ~ After depos iti·) n .Jf the Winnnll Beds t hG 

Denn Quartzite was prob nb l y uni!er a l o:,.Cl of nbJ ut 12,000 

f eet of sediment ~ T l~ account for the Iiletamorphi sm which 

to <) k plnce l at e r it i s neceSS0.I7 ttl inf'J l d the Denn Quartz ­

i te to a much greater depth . 
5 . The cistribution ,) f the Dean Quartzit e is the 

final cons i cle r ation which suggests that the regi,:mal infol d 
is a recumbent f:jlc.~ (i.e. c l ose t o h·:) rizontal ) . If the 
f ol d were a vertic al or steepl y inclined infold, its core 
w:)ul d lie beneath BI:)ods RMge and would not nppear in t he 

Petermann Rmges and DeCXl. Range . 
The f ol ding 0n t he southern margin of the 

Amadeus Basin has been named the "PetermClIln Ranges F0l cling" 
by Forman (1963). This f ol ding i s believed t) have taken 
pl ace aft er deposit i on of the Winnall Beds nnd Inindio. Beds 

althouBh these f ormations a.r e not known t o hnve b een infol ded . 
For man (1963 ) has outlined the evidence which su&gests that 
the Bitt er Spr ings Li mest one ancl equivalent PinyilUlc:. Be(ls 

. are incompetent llenber s of the sequence a.nd that there i s 
a disharmonic relc.tiunship between the structure above and 
below the Bitter Springs Licestone. The Wirmall Beds and 
Inimlia Beds Qay have been squeezed ~ut of the r ecunbent 
f ol d by the pl ast iC Pinyinna Beds and appear t o have slid 
nort hwards on II decol l ement surface in the Bitter Springs 
Lil:1Gstone. Thi s r e l at i )nship is sh:)wn dingr anlr:1atic ally in 
Figure 21 which a lsc shows the wedges of c onglo~erate and 
arkose which were depos i tea in front of the f o).d. 

GEOLOGICAL HISTORY 

The order of geological event s Day be summarized 
thus : 
(1) Volcanic activity including the extrusion of Precac­
brian bas ic and ac i d l avas and sedimentation of the Mount 
Harris Basalt a nd Blvod s Range Beds. 



-------------------------------------------------- -

41. 

(2) Upworping and erosion near Bloods Range. 
(3) Deposition of ab0ut 4000 feet of the Upper Protero­

zoic Dean Quartzite and Pinyinnn Beds in a relatively 
stable, epicontinental, shallow carine environment. 

(4) Instability farther south in the Upper Prote r ozoic 
caused a change frou carbonate t o clnstic sediQentntion 

evidenced by the Inindia Beds (about 2000 feet) and an 
increase in insta.bility and uplift evidenced by the Wirmnll 
Beds (about 8000 feet). 
(5) Peter mann Ranges Fol ding late in the Upper Proterozoic 
accampunied by metn.norphist1 of the MQunt Harris Basnl t, 
Bloo ds Range Earl s, Dean Quartzite and Pinyinna Bede , and 
f or mation ~ f schist , porphyroblRstic schist, gneiss and 
granit e . The 'J r ogeny caused recumbent nnd 1so011n':=-.1 fo1 (: -

1n8 of the sed iments beneath the Pinyinnn Beds and Bitter 

Spri!1.gs Linestone while t he SeaiIllents overlying probably 
slid northwards on a cec ~) lleEent surface. Intrus i on of 
doleri t e o Area rises above sea and eroBion commences. 

(6) Dep!Js1 ti on of a tectonic we dee of Mount Currie Cun­

cl omernte ane Ayers R:)ck a rk!) se ~ninst the n:J rthern 

front of the main recu1!Ibent f ol d !!lountain pr~bc.b ly early 
in the C[unbr1an . 

(7) Erosion of newly raise~ l and surface during the Cam­
brian and deposition ':; f the P;)st - or 0genie Cambrian strata 

in de ltaic and paralic envir:.-mments along its northern 

edge. 

(8) rmrine transgression. A shall ow Ord ovician sea spread 

southwards ove r parts of the Bl'.1oG S Range and Peterrnnnn 

Ranee s Sheet are n.s • Deposition t -:Jok pInee in a stabl e , 

shallow, marine environment. 

(9) Slow weathering ane": e r os i 0n. Some c on gl or.le r ate and 

s~ndstl') ne may have been deposited adjacent to the range s 

in the Mesozoic. 
(10) Tertiary pluvinl period when conglooe rntes were de ­

pOSited near rnngee nnd the water-table ma.y h nve emerged 
over the l ow-lying arens now oc cup i ed by L~~e Neale and 

Lake AI:ladeus . 
(11) Depoei t L>n of tr r.:.ve rtine in l ow -lying areas. 

(12 ) A pe rion of " ri cl ity when the water-table dr opper). 
Alluvial Bane r eworked by wind into snnd dunes . 
(13) Sand dune.s becnme stable. 

ECO NOMIC GEOLOGY 
No ec onomic ~ineral depasits are known on the 

southern l!largin of the AAD.(leus BaBin. 
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Occurrences ·J f copper on the Bloods RlUlge Sheet 
area were reported by Farnan (1963). Deposits of malachite 
occur in the Kathleen Range area of the Scott Sheet. The 
deposits occur in the Mount Harris Basalt ant! Bloods Range 
Beds in sericite schist, sericitic quartzite and epiootiz­

ed a~gdaloidal basalt. In so~e deposits the malachite is 
nicnceous and is oriented para.llel to the meta.morphic 

sericite in the sa~e rock. In other deposits the malachite 
is secondary. None of these deposits is of economic size 

at the surface, nnd llJne hn s been tested at depth because 

the surface showings have n o t been considere:1 Bufficiently 

enc ':Jur aging to wnrrr.mt drillinG. 

Lene" silver and 601 (1 
Secondary lead ronernls, galena, 8il ver and g() 1 (1 

were f :-;ut;ld with sec ,:mdary copper minernls in vein quartz 

intruding the Mount Harris BO-sal t Dn the Blood s Range Sh8et 

area (F') roan, 1963). None ,J f these Diner als \) ccurred in 

eC'J nol:1ic quantities ,').l1(~ the outcrop of r.lineralized vein 

quartz was very s ranll. 

Phosphate 
Phosphate has beun reportecl frma the Bl:)D c1s Range 

Shee t area (Forman, 1963) but the deposit is mt elf 

econ()r!1ic interest. 

Undergr,)unti Water 
Supplies of unrlergr:) und water have been obtained 

at Giles, LivinBstJne Pass '; Ayers R)ck and Mul ga Pa.rk 
Station. Two b ores f or water have b een nrilled a.t MO W1t 

Olga without success. Bore data f or the Livingstona Pass 

area are indicated below. Wells et al, (19£1) give bore 
data for the Giles area and We lls et al (1964), gi ve bore 
dnta for the !,yers Rock Sheet area. The f ollowing ~unmo.ry 

outlines the type of occurrence of water at Giles, Living­

stone Pa.ss, Ayers Rock [lIld Mulga Park. 

(1) Giles 
The water is ob tained fror.l bores south of the 

Rmvlinson Range near Giles. These bores ore sited 

along the creek which flows from near Giles 
through the Pass of the Abencerrages. It is prob­
able tha t the water is obtained froc alluvium 

which overlias porphyroblnstic schist and gneiss. 

(2) Livingstone Pass 
The catch[lent area is in Learl!lonth Park and the 

Dean Range - Schwerin Mural Crescent area to the 



Bore No , 

G52/3 - 1 

G52/3- 2 

G52/3 - 3 

G52/3- 4 

G52/3- 5 

G52/3 - 6 

G52/3 - 7 

G52/3 - 8 

G52/3- 9 

~3 . . _. . 
W§~~ , It h~@ not Q~§n ~roved ~he~ wa~eT flows 
under ground from the east to the Docker River in 

the val l ey between the Petermann Ranges . 

One bor e was siten in Livingstone Pass to test 

the flow through the pass from t he Learmonth Par k , 

catchment ~ren , Sever~l o t her bores were s i ted 
t.) the west o f Livingstone Pass t ij test the under­

gr ound flow from the Dean Ronge - Schweri n Mur al 

Crescent catchment area; one o f these obtained a 
good supply o f po t able water. The r emai nder of 

the bores were sited further north across the 
Docker Rivcr to test the underground fl ow :if 

water through the northern gap in the Peterru['!.lTl 

Ranges , Tha water from these bores was D.os t ly 

salty . 

All the water wns ob taine d from unc ons -:.> l i dated 
sediments ove r - lying the Derul QU:1.r t zite, Pir.yinna 
Beds o r Pr ecr:unbrinn netamorphics , The results of 

the drilling prograame , which wns carri ed out by 
the Wate r Res :)urces Brnnch , Northern Territ or y 

Adrninistrnti rJ n , Al i ce Spr ings., between M::W nnd 

August , 1963 are su:mnrized in the f ollowing t ,'lble 

(Youl es. 1964 ). 

Depth 

208ft . 

130ft • 

130ft . 

130ft . 

205ft . 

117ft. 

115ft . 

105ft . 

105ft. 

TABLE 2. 
T .D. S. Yield Drnwdown ReI!lurks 
525ppw. 1 200gph. 4.85ft . 

3860ppm . 1440gph . 12 . 1ft . 

5160ppm . Not tested 

1528ppm . 600gph . 14ft . 

546ppm . Not t e sted 100' N.E. of 
bore 3 - 1 0 

2832PPJa . 1000gph . 18.15ft . 

1167pp~ . No t t es t ed 

lIot tested 100 ' S of 
bor e 3 - 1 

Na t t e sted 100' N of 
bor e 3 - 1 

G52/3-10 120ft. 318pprn. 1750gph. 22.5ft . Probabl e 
pr oducti on 
bor e . 

(3 ) Aye r s Rock 

Goo d water ha·s been obtained near Ayers Rock by 
dr illing the surr,)unding al luvial tleposits. Seven 

bores have bee n sunk to depths of between 50 and 
400 f ee t through c l ay , snnd , silt an~ travertine, 

The 400- f oo t bore uppenrs t o have penetr a ted bed ­

rock and waS unsuccessful . Onl y tw,) of these bores, 
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Reserve No . 2 try and Tuits No.2 try, struck 

water in e xcess of 600 gal l~ns per h ·)ur. 

(4) Mulga Pa rk 

Bor e rec or ds f or Mul ga Park Station nre part ic ­

ularly poor. All the bores were c omnenc ed in 
a lluviun. and Jjlony were corried t v bedrock gneiss, 
schist, amphibol ite , d31erite ~nd gr anit e in ~o st 
cEtses . No lnfon n::\t i ::m is avai l ab l e as t :) whether 

the wat e r w['.s obtained in the o.11uvium or in the 

bed r ock. The are a eas t of Britten J one s Creek is 
large ly an a lluvial n"t with litt l e indication 

of subsurface bCS9t1ent co nt .)urs on which t o base 

a drilling pr() grnnne . Wate r has been f ') und by a 

pr ocess of tr i a l and error and in the pr :. cess 
many unsuccessful bo r es have been drilled . 

Petroleum ProsE~c ts 
The southern margin of the Amadeus Basin off ers 

no petr.) l e ur.l prospects 0winG t ,:. th e age, s tructure and 

rnetnrnor ph1sl!l of the r ocks . However .:) 11 could ac cumula t e 

north ,.) f the s :J uthern Lloxg1n with in the Ao.o.deus Basin . 

Cl nse t ,) the s outhe rn mar gin, the Bitter Springs Limest one 

and Pinyinna Beds and Inindi n Beds ;) f Upper Pr ot erzoic nee, 

~ffer p ot ential s ource r ocks and p ~rosity could be obtai n ­

ed in t he I nindia Beds ,) r the Winnnll Beds . No su1tnble 

s tructural traps oxe known at the pr esent tiDe fron surfnce 

outcro p ad j acent t o the s ::mther n margin . 

GEOPHYSICAL DATA 

Rec onnaissance aer'Joognetic and regional B.rnvi ty 
data have been obtained by the Geophys i ca l Br"nch of ' the 

Bureau of Mineral Resourc es . 
Between 21s t Oct ,obe r and 26th Oc t Dber 1960 the 

Geophysical Branch fl ew £l.e r m":1agne t i c trnverses from Alice 

Springs t o Giles and othe r fli ght s froD Gil e s . An:)ther 

f l ight Wt'l..S i.J.ud e fror.!. 1bunt Davies in South Austrnl i il t ·") 

Alice Springs (Good eve', 1 961 ) . The fli ghts west of Gile s 
indicated shallow baseuent wi thin t he area c1escribeC! in thi s 

r eport. On the t r ave rse fron Alice Springs t o Gil es over 

the Amadeus Basin the sIilo!Jth mngnetic pr:Jfil e i ndi cated th.:lt 

any f1uctunti ~ms in nUBl1e tic intenSity ':Jf the bn-sement 

rocks were obscur ed by ove r 10,000 f ee t ·)f sediments. The 

smooth pr ofil e chc.nged t ·') a pr ofile of moderate magnetic 

vari ation, as the plane flew over the Bl oods Ra~e Sh~et 

nrea , a t n poi nt seve r a l miles north - east {) f Pinyinnn ,:mcl 

McNichol Ranges. From thi s pJ int t o Giles the magnetic 
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bnse~ent i s interpret ed a t depths ~ f 0- 2000 fee t and agree s 
with the ar ea J f outcrop of the Dean Quartzite , BloooB Range 
Be(16 , Mount Harris B~sclt and some granite and gne iss. 

The fli ght fr·") rJ. f;i J IDlt Dnvies t :) Alice SDrings wns m:lde over 

Foster Cliff a nd Aye rs R)ck. Between Mount Da vie s, Fost er 

Cliff nnd Ayers Rock the ongnet ic pr ofile ind ic ~tes base ­
ment is nt sha.llow de pth. This r esult 2gr ees with the 
abundance of Qutcr Jp ~f quo.rtzi te, [sT uni t e find gneiss fro!ll 

Mount Davi e s t o wi thin 10 mil e s vf Ayers R) ck and 8u (",ge sts 

thnt the Ay er s Rocl~ a rkJ Be mo.y contain h )(11e s :)f ilifferent 

nagnetlc intensity. 
Between ,:!'yare R.)ck anf, Alice Sprin(~s the smo oth 

pr ofile ind icnte~ oagnetic basement t o be at l east 10,000 
feet below ground surf::::.ce . 

The na.ture :) f the lJu[,-rne tic basenent 1s kn:Jwn froc 
outcrop geo l ogy along the southern oar gin of the basin but 
conn~t be assumed t o be the sarne farth er north beneath the 
sediments of the Aiiadeus Basin. The r eason f or this is 
thnt the Bl.)oc s Range B~d s .'i r equivalents, wh ich hnv E: been 
partially granitized and metamorphosed along the southern 
margin, may be unaltered if they occur beneath the Dean 
Quart z i te or Heavitree Quartzite in the Amadeus Bas in . In 
this case magnetic basement would not occu.r at the base of 

the Dean Quartzite or Heavitree Quartz1 te but perhaps some 
thousands of fee t deeper where the Bloods Range Bed s may be 
in contact with the Mount Harris Basalt or with older 
igneous and met amo rphic r ocks . Hence the regional uncon­
formity beneath the Dean Quartzite and t he 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 

tpe Amadeus Basin. However it is unlikely that magnetic 
basement will oocur above the Dean Quartzite or Heavitree 
Quartzi te. 

Economic basement may be taken as the base of the 
Heavitree QUllTtzite/Dean Quartzite, and this mayor may not 
coincide w~th 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 
f eet to magnetic basement 1s r easonable. 

In 1962 · t h e Geophysical Branch made a regional 
gravi ty r econnaissanc.e in the areas as part of a larger 
programme , in the Amadeus and Canning Basins (Lonsdale & 
F1ave11e, 1963 ) . Figure 23 shows the preliminary bouguer 
anomaly map of the area. The most noteable featur~s of 
this map are (1) a grp.vity minimum wh ich extends from the 
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Kelly Hills on the Ayers Rock Sheet area through the north­
ern half of the Petermann Rangee Sheet area to the Scott 
Shee t 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 Bas1a sediments 
in that area , but the southern gravity minimum a •• rIies 
01ia Gneiss. De an Quartzite and granite. To expln~n the 
eouthern minimum, the gravity ridge to the north, ~d a 
maximum farth er south, it is necessary to postulate ~ 
denei ty contras t . in t he It bo.s~ment II rocke nnd an increased 
thickne ss of l ow denSity rocks along the grc.vi t y minimum. 
It seems probable thl'.t the disposition of the high an~ low 
denSity rock s in th e "basement" has b0Em controlled by 

oro genic proc esse s whi ch also c aused the folding of the 

s ediments within the Amadeus Busin. 
A strong m~1mum anomaly in the southern part 

of the Scott Sheet area may be explained by th e presence of 
high density, basic and ultrabnsic igneous rocke . 
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