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THE GEOLOGY OF THE SOUTH-EASTERN PART OF THE AliiADE:US BASIN 

SUMMARY 

The geological mapping covered the north-east corner of the 
Ayers Rock Sheet area, the southern quarter of the Henbury Sheet 
area and the whole of the Kulgera and Finke Sheet areas . The 
Sheet areas cover the south-eastern part of the Amadeus Basin and 

.• part of the western edge of the Great Artesian Basin. The geology 
of the whole of the Hanbury Sheet area is discussed by Ranford 
and Cook (1964) . 

The early geological history of the area is not well known 
becaus~ the r e l ationship between the Amadzus Basin sediments and 
and the basement rocks at the southern margi n is not exposed . 
Geophysical surveys indicate a depression with low density rocks 
trending east - west on the southern half of the Kulgera Shee t are~ 

separated , by a possible large basement uplift, from a shelf area 
with thin sediments of the Great Artesian Basin on the Finke 
Sheet area. To the north the depression is separated from the 
area und0rlain by a largo wedge of sediments of the Amadeus 
Bas in by a poorly defined ridge probably composGn of near surface 
basement r ocks. There is no surface indication of this ridge 
except that it probably divides the area of thick Palaeozoic and 
Prot~rozoic sediments t o the north from a thi ck Precambrian 
sequence to the south . 

The ol dest observ cd rocks are Precambrian granite, gnei ss 
and dolerit e in tho southcrn part of the area. Similar rocks 
may form part of the basement te younger r ocks depOSit ed to the 
north. Steep gravity gradients occur over the granitic and bas i c 
rocks on the south east part of the Kulgcra Sheet arca, and over 
similar rocks further south, in South Austr alia. This suggests 
that thes e r ocks may be overthrust over the l e ss dense r oc ks in 
the depr essi on t o the north. Precrumbrian granitised sediments 
underly the area outlined by t he wes tward part of t he large 
gravity depression on the Ayers Rock and Petermann Range Sheet 
areas. The part of the depression on the arca mapped, probably 
contains a thick dev alopmcnt of similar sediments. 

The northern ·parts of the Kulgera ru1d Ayers Rock Sheets 
and the north- west part of the Finke Shee t wer e the site of 
thick Upper Prot er ozo ic sedimentat ion which totalled about 
12,000 f ee t of dolomite, Siltst one, sandstone and beds of probable 
glaCial ori g i n . The se s ediments wer e derived principally from 
large uplifted masses of Upper Prot er ozoic and older Precambrian 
r ocks t o the south and s outh-wost. The source ar eas probably 
also inc luded uplifted parts of the sediments in tho large 
depress ion indica t ed by geophysics on the southern half of the 
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Kulgera Sheo t. A maj or period of f olding and f aulting followed 
the deposition of the Upper Pro t erozoic rocks and was succeeded 
by an exte nsive pGriod of er osion. The possible thrusting of 
basement over the now concea l ed Prec,'UIlbrian rocks may have boen 
initiated during this or ogenic period. 

Tho shore- line of the Cambrian sea was along tho northern 
part of the ar ea mapped Rnd coarse cla stics,including boulder 
c onglomo:! r a tes, were deposited near shore and finer clastics and 
dol omit e were deposited off shor e . A period of er osion f ollowed 
and tho Ordovician sea then transgressed the Cambrian shore-line 
and tho Lar apinto. Group sediments rest directly on Upp(.;r 
Pro t ~rozo ic rocks. Many of the present higher r i dg0s of Upper 
Proterozoic r ocks wer e probably isl ands or peninsula s in the 
Or'dovici.S!l s ea because s ome of the y ounger s ediments t of probable 
Ordovici~n and Devonian age, l ocally overlap the Lnrapinta Gr oup 
t o r est unconformably on the Upp er Prot er ozoic r ocks. 

The depositi on of thc Larapinta Gr oup wa s f ollowed 
c onformably by a sand, the Mereenie Sands t one t f ormed pr obably 
by r:Llilolian reworking 09,nd depoe! ti on in a sh~llow sea probB.bly in 
the Uppor Ordovician . This wa s f ollowed by the thin depOSits of 
the Pertnjara Formation possibl y in the Devonian . La tera l 
equiva l ents of thc Pertn j ara Forma tion extend t o the eouth-c~st 

onto tho Fi nke Shee t ar ea and have been mapped a s part of the 
Finke Group . Folding of the Amade~s Bns in succ ession wa s prob~bly 
synchronous in p~t with the Pertnjara s edimentation. Fold axe s 
trend r oughly east- west and in plac e s the s edimonts are overturned 
to the scuth . The t otal thickness of the Pal~c o zo ic sediments 
in the s outh-east ~~dcus Basin prob~bly does not exceed 2,000 
fe et. 

The sediments of the Finke Group transgressed the older 
Palaeozoic r ocks t o the s outh and the coarse basal c onglomerate 
r ests on Precambrian igneous r ocks. Fnulting a l ong the Mount 
Kings t one-Black Hill r ange which uplift ed a hrgc bl ock of Upper 
Prot er ozoic r ocks and def ormed the overlying Finke Group 
probably precede d dop( sition of the Permian r ocks. Thin Permian 
glaCial sedime nts unconf ormably overly the Finke Grcup and are 
f ollowed unc onformably by Me sozoic sediments . The sediments of 
the Finke Grcup and .tho Permian and Mesozoic r ocks , whose t otal 
thickness is about 3,000 fe et, aro considered t o be part of the 
Grea t Art esian Basin succession . Some of the Me sozoi c sediments 
transgresse d tho Permian r ocks and thos e of the Finlte Group and 
extended westwards where they were deposited unc onfor mably on 
f ormations of the Amadeus Basin succession . 

Some thin Tertiary sandst (lne t siltstone ilnd limest cne were 
deposited, probably in f r eshwa ter l ake s t near the ce ntre of the 
Kulgcra Sheet ?xea. 
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General 

During the 1963 field seascn, from late Mp~ t o earl y 
October, A.T . Wells, A.J. Stewart and S.K. Skwarko, geologists 
of the Bureau of Mineral Rcsources , mapped the 1:250,000 Sheot 
are~s of Kulgera (G53-5) and Finke (G53- 6); (the neme of this 
Sheet was changed from Charlotte Waters in December 1963 by the 
Divisicn of National ~apping) . In addition, the north- eustorn 
third of the Ayers Reck Sheet area (G52- 8) and the s outhern 
quarter of the Henbury Shect ar ea (G53-1) were r.lapped, and Il 

number of localities on the Rodinga and Hal e River Sheet nreas 
wer e visited by helicopter. The geol ogy of the whole of the 
Henbury Sheet is discussed i n Ranf" rd "nd Cook (1964), and the 
geology of thc south- western two- thirds of the Ayers Rock Sheet 
area in Forman and Hancock (19 64) . 

This mapping continued the work done by Wells, Forman and 
Ranford (1961, 1962) , Vle lls, Ranford and Cook ( 1963) , and Forman 
( 1963), and formed part of the Bureau ' s programme of mapping the 
Amadeus Bas i n at 1:250,000 Bcale . 

Palaeonto l ogists J . Gilbert- Tomlinson and C.G. GatehouBe 
worked wi th the par ty for one week, and the draftsman was A. 
Mikolajczak. 

Location and Access 

The area mappe d is in the Northern Terri tory immediately 
nort h of the border with South Australia, and lies between 
latitudes 24 0 45'S. and 26 000 ' S. and longitudes 131 0 30'E. and 
135°00' E. (Fig. 1) • Ther e are several homesteads in the ar ea , and 
gr aded roads connect these with Alice Springs, the nearest town. 
Communications between the party and the Royal Fl ying Doctor 
base at Alice Springs were by Tra.eger TM2 portAble transceiv0rs. 

Clima t e 

The area lies almoBt entirely between the 8 inch and 5 inch 
isohyets, and most of tho r ain f alls during the summer . Summer 
temper atures are high, wi t h the normal daily maximum in January 
between 950 F and 100°F and the minimum between 70°F and 75 0 F. In 
July the normal daily maximum is between 65°F .ond 70°F , and the 
minimum around 40 oF. The prevailing wind is from the south cast . 

Development 

Beef cattle ar~ raised in the area, and a total of about 
330 bores and wells have been sunk, though many of these have 
been unsuccessful. Bor e information appears in Appendix I. 
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Sur vey Me thod 

Most of the mapping was done by Land Rov er reconnaissance 
traver s e s, but a total of 30 hours ' flying time was spent making 
holicopter t raver se s , mainly on tho Finke Sheet area. Strati­
graphic sections wer e measured e ither with a 300 foot s t eel t ~pe 
or with a 100 f oot linen t ape and Abney Level, and the pos ition 
of those s cctions appears i n Fig.3 . 

PREVIOUS I NVEST I GATIONS 

The first white man in the area wa s John McDouall Stuart 
(1865) . Aft er thrce prepara t or y journeys in South Austra lia, he 
l eft Chambers Creek, nepx Port Augusta i n March 1860 on his first 
att empt to accomplish the north-south cross ing of Aus tralia . He 
travelled due north , and di scov er ed and named the Finke River, 
Mt . Danie l, and Mount Beddome ( all on the Finke Sheet area ). He 
then continued along tho Finke to the MacDonnell Rnngos, naming 
Chambers Pillar on tho way. He planted the British fIng in the 
centro of the continent, and ev entually r eache d Att nck Creck , 
north of Tennant Cree k. Fr om her e he ha.d to r e turn south. For 
his second attempt on t he north- s outh crOSSing , he l eft on 
January 1 s t, 186 1, ('I.nd pp.s s cd along the s arno rout e , r ORching 
NewcEl.st l e Waters, north of Attack Creek, but wa s again forc e d to 
r eturn . He i~cdint e ly loft Adel a ide (in October 1861) f or his 
third a ttempt, again ovor tho S P.InC r oute , (1.nd this time 
~ccorepaniod by the naturalist Wat erhouse . At l ast he was success­
ful , reaching the Indi an Ocean a t Van Dieman's Gulf on 24th July 
1862, where he ' was hed his f ac e and hands in the s ea'. He arrived 
baek in Adela ide in J nnuary 1863. 

Stu" rt was foll owed by Erne st Gile s (1889) in 1872- 74 and 
1876 . Gi l e s travelled mostly in t he r egion wcst of the Kulgera 
and Finke Sheot ar ea.s, but on his second expedition he pas sed 
through the [,yers Range , and t owards the e nd of hi s fifth 
oxpedi tion visite d Mount Conner . Gosse ( 1874) also wor lced mainly 
t o th~ we st of the area , discovering end naming 1~or9 Rock Rnd 
Moun t Conner . 

An c?x ly geol ogical r eport wa s tha t of East ( 1889) . At 
Cunningham' s Ga.p, near Crown Point on the Finke Sheet are a , he 
observed 'large boulder s of r e d gr~nit e ' in the bed of the stream, 
and e.t Polly Spring he not ed a 'ridge of argilla ceous and horn­
blendic schists, having n ccntrp.l cor e of r Gd grMit e ' . This 
was tho Black Hill Rnngc , now mo.pped as Winnall Bcds. His ' core 
of r cd granite' must be a mi st~ken interpre tati on of granite 
boulders der ived fr om the Pol ly Conglomer :'ltc, us no intrusive 
granite was f ound ther e during this fi e ld s eas on's mapping . 
Flanking the ridge he also observed the fla t-lying clays and 
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sand grits which are now mapped as part of the Finke Group. 

The Horn Expedition (Tate and Watt, 1896, 1897 ; Winneoke 
1897) started and finished at Charlotte Waters Telegraph Station, 
and most of the major landmarks of the Finke Sheet area were' 
named, including the Newland Ranges, Mount Magarey, Mount 

Hopetoun, Jenkins Bluff, Mount Kingstone and Mount Watt, where 
'Lower Silurian' fossils were collected. Physiographic notes of 
the whole are~ were also published. On the same expedition, 
Tate (1897) noted striated boulders at Yellow Cliff on the Finke 
River, and at first ascribed tho striations t o bedding, but after 
discussion wi th De.vid hc believcd them t o be of true glaCia l 
origin. David himself (18g8) dcscribed a numb er of these 
striated and grooved boulders from the same locality, and 
considered them t o be of Permo- Carboniferous age . However, the 
Australasian Association f or the Advancement of Science Committee 
(of which D9.vid Wf'.S secretary) would only allow a Late Palaeozoic 
or Iiesozoic age , becnuse of insufficie nt stratigraphic evidence. 
They were actually ro"ppod as Tertiory by Tate and We. tt (1896) . 
Years later, David and Howchin (1924) visited Yellow Cliff and 
Crown Point, and described the stratigraphy . They noted many 
grooved, striated, fac etted, and sol~d boulders, and also 
observed strongly contorted bods in the sequence, with intense 
puckering and l ocally very steep dips deve l oped. They f ound that 
thes" glaCial beds dipped beneath the Cretaceous sediments of the 
D.reB, and c onsidered the glncials to be;! conformable with the 
Finke River sandst ones of Chewings (1914), which, according t o 
this author, unconformably overlay post- Ordovician s andstones 
north of IdracoVira Homestead . On the basis of these relation­
ships , and the great litholog ical similarity of the beds with the 
glncio.ls at Bacchus I>lie.rsh in Victoria, Dl?vid e.nd Howchin had no 
hesitation in assigning E\ 'Carbon iferous or Permo- Carbonifer ous 
age t o the gl acials of Yellow Cliff and Crown Point. They r efer 
to the r od-shale at Horseshoe Bend as Horseshoe Bend ' series ' , 
although :)n their ge ol ogicaJ. section it is r eferr ed t o as 
Horseshoe Bend 'Beds'. 

Basedow (1905) accompanied the South Australian Government 
North-West Prospecting Expedition of 1903, and in his r eport 
gave brief notes on the Ayers Range, Mount Conner, and Mount 
Kingston. He noted tho evon-gra ined gr~nites and the cast-west 
'diorite ' dykes of the Ayers Range, and also the gneiss east of 
the range, with a west-dipping foliation. At Moun t Conner ·he 
observed the bands of conglomerate in the upper part of the 
sequence, and commented on the highly ferruginous quartzite of 
Mount Kingston. He believed Mount Olga and Ayers Rock to be 
Ordovician, and noted that Mount Olga was composed of a 
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metamorphic conglomerate and Ayers Rock of a metamorphic grit or 
arkose . In 1926 he travelled with the MacKay Explor~ng Expedition 
(Basedow 1929a, 1929b), and again visited the Ayers Range before 
departing for the Petermann Ranges . 

The 'Finke River sandstones' (now part of the Finke Group) 
in the part of the Finke Sheet area between Mount Danicl and 
Idracowra Homestead were described by Chewings (1914). He noted , 
the shales underlying the sandstone between Horseshoe Bend and 
Idracowra, and considered th0 Crown Point glacials ~o be a river 
conglomerate of non- glacial origin. He included thts conglomerate 
in the Finke River sandstone, and assigned both sandstone and 
undcrlying shalo to the (?)Jurassic. In 1928 he stPl considered 
thorn t o be Jurassic (Chowings, 1928) . Chewings (1935) discussed 
the ! PIJ~1;~tatt1kG. 0(H'ics' of the 01oJ .. 8,t'" pa!'t .,)1' the Amadeus Basin 
sequ0nce, and r fJg2J"d..: d Mount Olg~. ~ Ay!;:rs Roc[.;:, and 1~ount Conner 
as 'Newer Proterozuic ' . He a lso : ~'lought that the Erldunda, 
Basedow, and Kernot Ranges were 'Larapinta residues', and outliers 
of the ' Marena ' r cd sandstone (i . e . Mereenie Sandstone) of the 
Levi and George Gill Range. These r anges are now mapped as 
Winnall Beds. 

The 'Finke Series of Sediments ' were again desoribed, by 
Ward (1925). At Polly Spring he noted tho 'ooarse pebbly grits 
(now Polly Conglomerate and Langra. Formation) . . . . resting uncon­
formably upon tho old Palaeozoic sandstone and quartzite (now 
Winnall Bods) ••.. probably above this came white and red shales 
.. . (and) greenish- grey shales (now Horseshoe Bend Shale), over­
lain by 100 feet of cross-bedded variegated sandstone and grit ' 
(now De Souza Sandstone) . The tillite of Ye llow Cliff he thought 
to be stratigraphically closely r elated t o the cross- gadded 
sandstone, and regarded them both as Permo-Carboniferous. He 
regarded the 800+ feet of Jurassic sands (now De Souza Sandstone) 
in the old Charlotte Waters Bore as being directly on top of the 
sandstones of th~ 'Finke Series' and the 494 f eet of r.is Lower 
Cretaceous 'Roll ing Downs Formation' resting on tho Jurassic in 
this bore is now mapped as the Rumbalara Shale. Madigan (-1932) 
corrclated the 'Finke River sandstone' with the Pertnjara 
Formntion (as is done in this present r eport), &nd considered 
them both as Permo-Cerboniferous. 

In 1930 , Terry (1931) conducted a purely exploratory trip 
from Horseshoe Bend, travelling west to Erldunds, MOW'lt Conner, 
Ayers Rock and on t o the Schwerin Mural Crescent in Western 
Australia . He returned by way of the Kernot, B~gedow and 
Erldunda Ranges, and concluded that 'no evidence of any mineral 
of commercial value exi sts in this area' . Ellis (1937~ 
accompanied a private expedition to the Robert Range (i-n Western 
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Australia), and in passing thought Mount Olgc., Ayers Rock and 
Mount Conner were all Upper Proterozoic in age. 

Wilson (1947, 1950, 1952a 1960) has carried out detailed 
petrological investigations of the pyroxene-bearing gr~nites of 
the Musgrave Ranges, including Borne from the Ayers Range, and has 
also discussed other aspects of the r ocks of this area (Wilson, 
1948, 1952b, 1953, 1954, 1959). Robinson (1949) described two 
thin sections from specimens collected by Basedow in 1903 from 
the Ayers Range • 

The first publication by the Bureau of Minera l Resources 
" concerning this area was by Sullivan and Opik (1951). They 

investiga ted the ochre mine north-east of Rumbalaro., in 
connection with the use of the ochre in camouflage paint for 
military purposes. In this r eport they proposed the f ormal names 
Rumbalara Shale (m.xine, Lower Cretaceous) and De Souza Sandstone 
(then of unknown age, possibly Ordovician or possibly Permo­
Carboniferous). They demonstrated the unconformity at the base 
of the Rumbalara Shale (the base of the yellow ochre bed), and 
showed that the ochre was a true sedimentary bed in the sequence. 
" Opik suggested that the iron content of the ochre bed had possibly 
been preCipitat ed by bac t eria . 

Hossfeld (1954), in describing the stratigraphy of the 
Northern Territory, regarded the IFinke Series' as Pal aeozo ic 
and possibly Permian. He considered the l ower members t o be 
glaCial tills and sands, overlain by 2000 feet of porous sandston~ 
He r eg!U"dad the sands overlyi ng the glaCial beds at Yellow Cliff 
as possibly Jurassic. He also briefly described the Musgrave 
Block, noting that the oldest r ocks were gneiss, subsequent ly 
intruded by basic rocks, then by granite batholiths, and lastly 
by dolerite and gabbro. Similar r elationships were f ound in the 
Umb eara area . 

The Frome-Broken Hill Company then took an inter est in 
the oil prospects of tho Amadeus BaSin, and Thomas (1956) 
reviewed the literature and discussed the physiographY and general 
geol ogy of the basin as an introduction to the company's subse­
quent reconnaissance work. Weegar (1959) produced a photo­
geol ogica l map of the basin for use by the field parties. 
Gillespie (1959) investigated tho south-west part of the basin, 
and regarded Mount Conner as Upper Proterozoic t o Lower Palaeozoic. 
Leslie (1960) worked in the southern p.'U't of the basin, and 
recognised the gl acial beds in his Pioneer Formation (now mapped 
as Inindia Beds and Areyonga Form~tion). He regarded this 
formation as generally conformable beneath the Pert a tataka 
Formation (now mapped as Winnall Beds in the area covercd by this 
r ecord). He noted the angul ar unconformity a t the base of the 
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Stairway Sandstone, and laid some emphasis on the several uncon­
f ormi tics in the succession of this southorn area of the .vnadeus , 
Ba.sin. He also considered tha t, on a r egional scale, time 
horizons were crossed by the sedimentary units . Wulff (1960) 
carried out 3 reconn~issancc of the south-eastern p~rt of the 

" 

basin. He r egarded the whole of the 'Finke River Beds', as ~glacial, 

though he only noted the HorS 0shoe Bend ShP~le ( , varved. "micaceous 

siltstones') and Idracowra Salldstone of the present Fil1ke Group. 
He considered the De Souza Sends tone as being closely assoqiatcd 
with the glaci ,'\ls, and r eg'lZ'dcd them all as Pormianr Taylor (1959) 
examined the fossils collected by the fi eld parties and discussed 
correlations, concluding that the rock units could I'0~ 'be: r eg!'\I'ded 
as timo-rock units, as they varied in age from plaq p 'tq place. He 
considered the sediments of the ?i:ount Kingston Ra!1f:0 :~ s 'part of 

the Perta tataka Forme.tion, and on the basis of a trpob~ te trail 
(Protichn1tes) from the Morecnie Sandstone at Angas Down~, 
ascribed an Ordovician age t o this unit. Inde termina t e' plant 
stoms were found in the 'Finke River Beds' at Rumb~larB! and he 
regarded those beds ~8 Permi an. 

OIlier and Tuddenhrun (1961) described tho geomorphology of 
Mount Conner, Ayers Rock, and Mount Olga, and for each. ~nselberg 
presented ~ theory on it s erosional development. At Mount Conner, 

" 

they found that weathering t ook place m~inly by blocky ~sintegr-
etion of the quartzite boulders, due t o thermal expansio~ nnd 
contract i on. The slopes on the side of the mountain co~~isted 
of 300 feet of a joint-controlled vertie"l free face ( o:f qu«rt­
zite), beneath which was a r ock-cut waning slop0 (350

) ir the 
softer siltstones, passing down imperceptibly into :J. pediment. 
Slope retreat was parallel. 

In 1960-61 the Institute Francais du Petrole carried out an 
air-phot o interpretation of tho Amadeus Be.sin for the B~oe.u of 

Mineral Resources, and prepared photogeological maps of the whole 
hasin a t 1:250,000 scale, for the subsequent use by the Bureau of 
Uo inerel Resources field parties (Seanvie,1961). The fir~t detail­
ed reconnaiesance work in the Bureau of I1aneral RcsourcQf:t search 

for oil in the Amadeus Basin was tha t of Prichard e.nd Q1linlan 
(1962). They mappod the southern half of the Hermannsburg Sheet 
ArOIl, measured the section at Ellery Creck, and est .~bliBhed the 

bas ic succession of tho sediments of the Amadeus Bas in, formally 
defining rock-units wh~rc necessary. 

Since Prichard and Quinlan's work, the Bureau of rtineral 
Resources has been steadily mapping the Amadeus Basin at 1:250,000 
scale. The results have appeared as published but uncoloured 
provisional geologicel maps and the r eports of each soason's 
findings in unpublished roeords (Wolls, Form"n and R"nford,1961, 
1~621 Wells, Ranford, and d00k, 1963; Formall, 1963). These 

" 
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records are at present be ing edited for publication by the Bureau 
of fiiinera,l Resources as Reports . 

The Bureau of Mineral Resources geophysical section has 
completed a regional gravity survey of the Basin (Langron, 1962; 
Lonsdale and Flavellc , 1963). 

Subsequent to Frome-Broken Hill's work, other company 
geologists have boen ac tive in the area since 1960 (Hopkins, 1962; 
Stclck and Hopkins, 1962 ; Hartman 196 3), and Sprigg (1963) has 
discussed the geology of tho Simpson Desert and its surroundings 
directly eas t and south-east of tho Amadeus Basin. He mentions 
a number of localities on the Finke Sheot area, including Umbcara, 

stating tha t here isoclin8.1 folds Vii th nort~-e ,q,st trending axes 

arc prCtscnt in th~ bascm~nt gneiss. Tillitic beds are mentioned 
as being present in the Proterozoic s ediments of tho Black Hill 
Range, and he correlates the fossiliferous sandstone on top of 
Mount Watt (Ordovician St •. irway Sandstone) wIth thc 'pipe rock' 

" r eported by Sullivan ond Opik (1951) ~t Rumbalara (now known to 
be Jurassic De Souzn Sandstone). 

Cook (1963) wrote a short account of tho discovery of 
phosphorites in the Amadeus Basin by the Bureau of Mineral 
Resources field parties. He described th ·J rocks and proposed an 
origin for the phospho.to by a mixing of i ncoming oxygen"ted and 
detri t al-laden w.'=ttcr with phosphate-rich marine bottom wators, 
causing the prGcipi tation of the phosphfttc as cr~rpto-crystalline 
apatite. This season's ruapping has extended the known occurrenccs 
of phosphorite . 

Rochow (1963) carried out rapid r econnaissance mapping of 
the Charlotte Waters Sheet area (now Finke Sheet area), and 
recognised and described (but did not name) the four units of the 
' Finke Series' (now formally named the Finke Group) . He also 
included the overlying Crown Point glacials and De Souza Sandstone 
in this 'Series', but in thi s record they have been established 
as separate units. He correlated the fossiliferous sandstone 
capping Mt. Wat t with the Stairway Sa.ndstone, and rcgarded the 
Crown Point glacials as being unconformable on the underlying 
units. 
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PHYSIOGRAPHY 

The south-eastern part of the Amadeus Basin has been 
divided into eight broad physiographic divisions (Fig . 2) . These 
are-

High mountain r anges and hills; low ranges and hills with 
intervening sand dune s and sand plain; sand plain with many sand 
dunes and some low outcrops; sand plain with dunes; salt lakes; 
gibber or alluvial plains with mesas and low hills ; alluvial 
flood plains with some clay ple.ns; mesas and butte s with 
intervening sand or Hlluvtum. 

High mountain r~nges and hills of sandstone ar c found a t 
Mt. Conner on the Ayers Rock Sheet area, in the northern part of 
the Kulgera Sheet area at the Kernot, Basedow , Er lunda , and Mt. 
Sunde.y Rangea, end at the lr.t . Kingston- Black Hill Range on the 
Finke Sheet area. Mt. Conner is about 1,000 fe e t above the plain 
and forms a large flat - topped mesa with a sheer vertical wall on 
the north-west side rising from a smooth t alus slope. The 
mount ai n has be on discussed in detail by Ollier and Tuddenham 
(1961). The other ranges are much lower, rising 300- 500 feet 
above the plain, and exc ept for the Mt . Sunday Range have 
promlncmt escarpments on the ir northern sides due to the general 
southerly dip and verticC'.l jointing developed in the sMdstones . 
All these ranges are of Vlinne.ll Beds . The lilt . Sunday Range is an 
eroded a.nticline of Palaeozo ic sediments, so that tho r ange shows 
steeply dipping paralle l stril,e ridges p'lrticularly on its 
northern flank; Mt. Sunday itself is another flat-topped mesa, 
situated a t the turnover of the anticline. 

Low r p"ngos and hill s occur in thr ee areas: (i) 
Curtin Springs and easterly from the r e t o Angas Downs ; 
around Mt. Conner; (iii) the granite area from Victory 

north of 
( ii) 

Downs t o 
Umbeara . The first two aroas cont ain strike ridges, in places 
up to 200 feet high but generally less than 100 f eet above the 
plain, f ormed from gently dipping Lower Palaeozoic r ocks or from 
sandstone units in the Inindia Beds. Intervening sand dunes are 
poorly developed. The southerly area of granite exposures shows 
r ounded insclborgs (or bornhardts) rising sharply out of the 
alluviA.1 plain. South-east of Umbeara there is r ather more 
~xposure of bedrock between the inselbergs, as the ('.rea here forms 
So l ocal divide between south-flowing and cast-flowing creeks , and 
the alluvium cover is thinner. 

Sand plain with me.ny sMd dunes and some low outcr ops 
covers the south-western part of the Kulgere. Sheet area, extending 
on to the Ayers Rock Sheet area, ~d also forms a largo part of 
the Finke Sheet area, fr om the Mt. Sunday Range t o tho Black Hi l l 
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^

DIVISIONS^ Fig. 2

SCALE
0^10^20 MILES
I^•^•^•^I^•^•^•^• 

A^High mountain ranges and hills
^ E^Salt lakes

Low ranges and hills with intervening sand dunes and sand plain
^

F^Gibber or alluvial plains with mesas or low hills
Sand plain with many sand dunes and some low outcrops

^
G Alluvial flood plains with some clay pans

Sand plain with dunes
^ H^Mesas and buttes with intervening sand and/or alluvium

NT/A/66April 1964^To accompany Record No /964/35Bureau of Mineral Resources, Geology and Geophysics.



• 

Range . A third smaller area occurs north-east of the Basedow 
Re.nge on the northern m.'ll'gi n of the Kul gera Sheet , r ea . Rock 
exposuras are small and few in the fi r s t f.I.ret;l., (:I,nd the snnd dunes 
are l ong, streight, and covc::red in mul gSl. scrub . I ll. the other 
ar eas the dW10 S are of the shor t and curved type an :! rpulga is 
absent. 

Sand plnin with dunes occurs in f i ve PAr ts of ~he area 
~~pped , a nd is distinguished fr om the division of sand plain with 
many dune s mainl y on the l ack of so l id exposures . In tho nr ea . 
north- west t o south- wes t of Curtin Springs t he dunes ar C":! of the 
shcrt and curved type , and in the souther n part of t his e.rea t ho 
i nter- dune arc ~s have been f l ooded with all uvi um. In the area 
between the Be'.s edow and Erldunda Ranges the dunes are a l:::lo short 
and curved, while south of tho Black Hill Range they t end t ew~rds 
a more l ongitudinal bra ided form. North-east of Hor seshoe Bend 
and in the I nr ge area cast of Rumbal ara , on the fringe of the 
Si mpson Deser t , th0 dune s p.rc l ongitudinal, t r end approximately 
north-south , p.~d individunl dunes extend f or many mi l es . 

Salt l ake s (salinas ) occur i n an cast- west belt extending 
~cross the Kulger n Shoet area , f or ming a continuation of t he snIt 
l ake country of Lake Amadeus t o the nor t h- wes t. Water is f 0und 
in the l akes only occasi onally, but the l ake bed se diments 
beneat h tho surface are always damp . The l akes are covered wi th 
a l ayer of powdery salt a fracti on of an inch t h i ck . The l akes 
diminish in size towards the easter n end of the belt . 

Gibber or alluvial plains with mesas and 
the south- east cor ner of the Finke Shee t area. 

low hills occupy 
Sorne patches of 

sand dunes occur, and watercourses of some size are present, 
heading east to the Finke River . 

Alluvial flood plains with some c l ay pans are present 
mainly on the Kulgera Sheet area, on each side of the belt of salt 
l ake countr y . Large areas underla in by Quaternary and Tertiary 
limestone occur here, and the country is flat and monotonous . 
Creeks are not prominent. 

Mesas and buttes , with intervening sand and allUVium, 
cover the gr eater part of the "inke Sheet area , where t he fla t­
l ying Upper Pa l aeozo ic and Mesozoic sediments occur. The mesas 
are up t o 200 f eet above the plain , s t eepside d, in places 
showing a compound step- like appear ance due to di ff er ential 
weathering. They have a close dendritic dra inage pattern with 
steep- sided gullics . The edges of the gullies produce a 
minute l y sutured pa ttern i n pla n. The major watercourses of the 
area are found i n thi s di vision, but they only f l ow for a short 
time af ter heavy rain , although some pool s r emain in the Finke 
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River for several weeks longer; tpese aro often B~ lty. 

The most important fE'.ctors that have governed the formation 

of the landscape have been the internal dra:". nage and ithe very low 

rainfalL No geomorphological study of the l.rc[I. has 1?een made, 

but clearly the landscape shows several formE typical of the 
desert cycle of erosion, and presumably the a:,'ca has undergonG 
the process of desert-levelling • 

It is not certf~in when the last period <. f weathering and 

erosion start cd, but in the central part of the Kulgera Sheet 
ar Ga it was possibly in the upper pPJt of the Tertiar~, after the 
deposi tion of the non-marine sediments conta.inin!: Tertiary 

molluscs. Elsewhere, exposure to the a tmosphere . uay have begun 
rather earlier, though not earlier than thc time of uplift of the 

Cretaceous Rumbalara Shale. 

At soma stage following the deposition of th~' Tertiary 
sediments, silicification of the t opmost beds of thiS formation 
took place, and this was proba bly contemporaneous wi 1rh the 
formation of billy on the Kcsozoic rocks to the east . The capping 
Of~rf1s has since been considerably eroded, resulting in t he 
forma tion of 'breakaways' • 

When the latest period of aridity began is also n~~t known, 
but the nature of the Kulgera-Finke area indicntes that if~ was a 
considerable time ago . As indica ted by the lack of wl)terc\ 1urS08 
entering the snIt l akes , surface run-off is s light. Slopes nro 
long, gentle, and unbr oken fer miles . Hills and ranges arc few, 
low, and isol ntod. fuat storms are fe.i rly common around the 
cattle sta tions wher~ the pl~nt cover has beon oaten out, nnd 
during these storms there is considerable horizontal transport 
of sand ncar the ground . Some deflation is therefore taking 
place. Largo parts of t he area are covered in s~nd dunes, which 
wer e once migrating but arc now most l y fixed. Other areas are 
gibber plains, and insclbcrgs are well developed in the s outhern 
port of the area . All thesc fo r ms indicate th~t the landscape 
is in the state of old e.ge , and so the initiation of the desert 
cycle probably bcgan well before Quaternary time. 
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STRATI GRAPHY 

Goneral 

The oldost Precambrian r ocks mapped in tho area are 
granite, gneiss, quartzito and schist at the southern margin of 
the Amadeus Basin. The earlies t sediment of tho Amadeus Basin 
success i on exposed is the Upp er Proterozoic dolomite of the 
Bitter Springs Limestone . It is succceded disconformably by 
thick sodim cimts which are in pe.rt glacial a.nd a r c overlain with 

en angular unc onf ormity by thick siltstone ~nd sandstQne . Tho 
Palaeozoic r ocks succeed these sediments with a pr onounced 
angular unconf ormity . CP-ffibri e n conglomcr~te, sandstone, silt­
stone and minor dolomite is di sconfor reably over lain by tho 
Ordovician sediments of the Larapintu Group. Only the upper 
two f ormations of the Lar apinta Group, as known elsewhere in the 
basin, were dopos1 tcd. They arc f ollowed confor mab ly by thin 
sequences of undifferentiated Palaeo.zoic sedimen"ts. Part of 
these sediments are cont inuous with the Finke Gr oup of the Groat 
Artesian Basin. The Finke Group, the glaeials of tho Permian 
Crown Point Formation a nd Mesozoic Dc Souze Sa ndstone are 
separa ted by unconformi ties end the Cretaceous Rumbal .r.u-a Shal e 
rests prob~bly unc onformably on t he De Souza Sandstone. Thin 
r emnants of Tertiary sedime nt s have been mapped a s well as 
superficial Quat ernary deposits. 

The r el a tionships of the Amadeus Basin sediments are 
shown di agr ammat ica lly in Fig.4, and deteils of the stratigraphy 
are shown in rrable 1. The l ocation of measurad sections and 
phosphorites i s shown in Fig. 3. 

All new s tratigr~phic names used in this r eport h~ve been 
, approved by the Stratigraphic Nomenclature Committee of the 

Territori es Division. 

Specimen localities and reference points shown on the 
geological maps and referred t o in the text are prefixed by the 
letters AR for Ayers Rock, K for Kulgera and CW for Finke. 

UNDIFFERENTIATED PRECAMBRIAN 

Undifferentiated Precambrian rocks of the Musgrave Block 
crop out along the southern margin of the Kulgera Sheet area, 
and in the south-eastern corner of the Finke Sheet area. Mos t 
of the exposures occur as inse lbergs with a more or less 
rounded profile, rising abruptly out of t he surrounding alluvium. 
The inselbergs range up to about 400 feet above the plain. Sur­
face run- off on the inselbergs follows the j Ointing, and has 
incised steep-Bided gullies up to 100 feet de ep . In the 
Umbeara area, on the Finke Sheet area, the alluvium cover is 
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Alluvial gravel, sand, clay 
and red earth plains. 

Aeolian sand 

Salt lake evaporites 

Travertine 

Earthy gypsum 

Grey tlbillyll 

Conglomerate and breccia 

Lacustrine limestone, calcareous 
siltstone, silts~one and 
sandstone. 

I' " I 

REMARKS 

One outcrop of fossilif­
erous siltstone on the 
Kulgera Sheet area. 
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Rumbalara Shale Klr 

De Souza Sandstone Hd 

Undifferentiated M 

Crown Point Formation Pzr 

Idracowra Sandstone Pzi 

Horseshoe Bend Shale Pzh 

Langra Formation Pzn 

Polly Congloomerate Pzo 

900 1 

Area S.~f Charlotte 
Waters Bore 

300 1+ (possibly 850 1+) 
Charlotte Waters Bore. 

150 1 at Crown Point 
200' W.N .111. of Rumbalara 

Railway Siding. 

500' in bore G53/6-87. 

300' at Horseshoo Bend. 

,;00-500' ostimated at 
Horseshoe Bend. 

200 1 N. flank of Black Hill 
Range. 

Possibly 
equivalent 
wholly or 
in part to 
the 
Pertnjara 
Formatlilon. 

Shale,siltstone and serne 
pt·rcellani teo Lenses of 
gJ.auClonitic sandstone. 

Sandstone and pebbly sand­
stone, medium to coarse, 
coarsely cross-bedded with 
bands and lenses of claystone 
and siltstone. Some pi.pe-rock. 

Kaolinitic sandstone and 
siltstone. 

. ; 

Poorly sorted sandstone, 
bouldEr be(:8, tillite, and 
inter-boddod sHtstono and 
claystone. Striated and 
facetted erratics.Large slump 
structures. 

Fine and medium,white,kaolinitic 
sandstone, conglomeratic and 
cross-bedded near base. 
Red-brown and green. biotitic, 
calcareous a~nd gypsiferous shale, 
and some fine to mediwfi sandstono 
interbeds. 
Fine and coarse,yullow sandstone, 
beds of conglomerate with pebbles 
and cobbles of granitic and meta­
morphic rocks and large fragments 

Contains marine macro-and 
micro-fossils of Aptiam age. 
Base of' formation is 
ochreous at Rumbalara. 

Contains poorly preserved 
plant fossils. Plant fossils 
from similar sequence at 
Anna Hill in South Australia 
are Upper J'urassic - Lower 
Cretaceous. 

Artinskian spores in Malcolm 
Bore, McDills Sheet area from 
similar sediments beneath 
Cretaceous rocks. 

of fossiliferous Stairway Sandstone. 
Interbeds of rcd-brown siltstone. 
Pobblos,cobblcs and boulders mainly 
of granitic and metamorphic rocks and 
lc..rgo fragmonts of Winnall Bods. 
Hatrix of' coarse,poorly sorted sand. 

• 

I 
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PRECAMBRIAN 

Pertnjara 
Formation 

Pzp 700 1 Mount Sunday 
Range 

Fino and modium,silty, red-brown 
and fawn sandstone,overlying red­
brown, micaceous siltstone with 
minor sandstone. 

Rod-brown sandstonE:; is inter-­
bedded with white kaolinitic 
sandstone (? Idracowra Sand­
stone) on tho south-east 
part of the Henbury Sheet arua. 
Placoderm fish plates, cf. 
Bothriolep~. or Remigolepis 
OClur in the formation in the 
north flank of the Mareonie 
Anticline, Mt.Liobig Sheet 
area. Thry indicate a late 
~dddle or Upper Devonian age. 

+-------------~--------~----~----------------------------~------------~--~------------------------------------~~~~~~------------
Mereenie Sandstone Pzm 340 1 Mount Sunday White ruld red-bro~~n, medium 

Range kaolinl .. ~>~ sandstone with intor-

yellow siltstone near base • 

Formation is noticeably 
coarser grained on the south­
east part of the Henbury 
Sheet area. 1 

bedded gypsiferous, red and 

. ---_._---_ .. _------------------------------------------_. ------------------
M Stokes Formation o 
I 

cP 

g 
5 Stairway Sandstone 
cj 
+' 
s:1 

'r-! g. 
~ 
H, 

, Pertaoorrta 
, Formation 
I 
i 

i Winnall Bods 

, 
I 
i 
! 

Inindia Beds 

! Bitter Springs 
Limes~one 

ot 

Os 

Buw 

Bun 

Bub 

50 1 Mount Sunday 
RDllge 

400 1+ N.E. Curtin 
Springs Homestead. 

150 1 

350 1 

N.E. Ct~in Springs 
Homstead. 

Hount Sunday Range. 

370 1 Erldunda Range 

2000 1 + Ippia Hill 

About 7000 1 

1700' measured N.E. of 
Curtin Springs Homestead. 

Pcrtatataka 
Formation 

Variegated siltstone and shale 
with halite pseudomorphs. Grey­
green, medium-bedded dolnmite 
and sandy dolomite with 
abundant worm trails. 

White,thin bedded, medium and 
fine sandstone, minor conglom­
erate and sil tstono. Thin 
lensing beds wi t·h phosphatic 
pellets. Basal part of forlJ1.ation 
is a coarse sandstone. 

Silty sandstone,siltstono, 
boulder conglomerate, arkose, 
greywackc,and thin beds ogfine, 
grey doIOl;d. te. 

Silicified vlhite and purple-brown, 
thin to thick bedded snndston0, 
dark brown siltstone and glau¢on­
itic siltstone. Abundant flow 
casts, cut and fill structures, 
silt pallets and ripple marks; 

Poorly preserved fossils, 
chiefly pelecypods. 

Only upper part of 
formation deposited. 
Richly fossiliferous. 

Fragmentary brachiopods in 
dolomite at 1-lestern end of 
unnamed range, south of 
Seymour Range on Henbury 
ShcE::t area • 

.-----r-------.--.-- -.-.. ---~-- .. -----~-.-.---.-, .. "'-... ------------.--~--... -.~-...-.--.. _ ... __ .. -
In part 
equivalent to 
the .Areyonga 
Formation. 

Bedded chert, chert breccia, red­
brown and grey siltstono,haemntit­
ic and manganiforous breccia in 
lOHor par·t of Beds. Coarse cross­
tedded sandstono,modium,silic1ficd 
sandGtone,siltstone, fine, pink 
and yellow dolomito,conglomcrutc 
with chert pebbles and siltstone 
wi th tilr_i tic texture in upper 

port of Beds. 

Dark grey and pink,fine to medium 
dolr.mi to, recrystallized in- part 
"("itt intorbodded ail tstone nnd 
minor sandstono" Secondary chort, 
abundant. Numorous stromatolites 
in places • 

Siltstone in uppor part 
of formation contains 
striated and facetted 
erratics. 

r:::l~n jnterval of sandstone 
at top of .1 or mati on at 
Ippia Hill has hnlite 
pseudomorphs. 

Granite Complex sequence of granitic intrusions 

Gnoiss and minor 
amphibolite. 

Quartzite and schist. 

with dykes of dolorite,pogmatite, and aplite. 

Confinod to tho southern part of the 
Kulgera Sheot area and south-west part of 
tho Finke Sheet BrGa. 
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more sparse, and large areas of rock are exoosed between the

inselbergs.
On the 1:250,000 maps accompanying this record, the

Undifferentiated Precambrian has been divided Anto five rock
units. These are schists (pa) (Kulgera Sheet only), gneiss

(pgn), granite and gneiss (pGg), dolerite (do), and amphibolite

(amph) (Finke Sheet only). Fig. 5 is a more detailed map of the

Victory Downs-Umbeara area, and shows the distribu,tion of the

various types of gneiss and granite found there.^utcrops

described below in the section on gneiss are those tldicated by
p08.1 , p4g1a , p.gg3 , p.gg14 ,the symbols^ and also the amthibolites

(amph). The section on granite and gneiss includes 1-;y1'; outcrops
,^.

indicated by the symbols p.Gg 2 , and pQg4 to p;Jg15 .^The

absence of exposures of contacts between the various bod. 4.e8 of
granites has prevented the determination of the relative Ogos of

the granites, and so no order of intrusion is implied in ttte use

of numerals with the letter symbols. The symbols indicate

different rock types only.

Schists 

Precambrian schists are exposed in the south-west corner'

of the Kulgera Sheet area. At K144 (visited only by helicopter)0
the rocks form a few very low hills, and consist of interbedded
schist and quartzite. There are two main types of schist, (i) a

pale greenish-grey to dark grey, micaceous, friable schist, very

easily split into thin sheets, and (ii) a pale grey to pale
reddish-grey or pale greenish-grey, tough, quartzose schist, not
easily cleaved. Over the whole exposure the schistosity strikes

080 °M and dips 70 °S. In the first, very schistose type, a faint,
vertical lineation is visible on the schistosity surfaces, and

in the second, less schistose type, a horizontal east-west
lineation is very well developed in addition to thf! vertical
lineation. This horizontal lineation is formed by the intersection

of an earlier S-surface with the plane of a later schistosity.
This earlier S-surface may have been original bedding lamination,

or a schistosity imposed by shearing movements acting before

those which produced the second, steeply south-dipping,

schistosity. The original attitude of the earlier S-surface is

unknown, as it has since been deformed into small puckers and
microfolds, with an east-west strike and horizontal plunge. The

axes of these puckers (following the usage of Nevin, 1949, p.41;

and Billings, 1954, p.34) are parallel to the horizontal
lineation. The horizontal lineation itself is formed by the

lines of intersection of the plicated earlier 0-surface with the

steeply south-dipping planes of the later schistosity: At this
stage it is not clear how the plications in the earlier S-surface
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formed. They may r epre sent true folds, which I ~ose in response 
to a compressive stress-field, probably dircct(d north-south and 
cl oso to tho hor izontal . I n thi s case tho steei' ly south-dipping 
schi s t osity is anal ogous to an axia l-plano cleavlgo ip theso 
plications or micr ofolds. On tho other hand, the plipations may 
bo shear-folds (Hills, 1953, p . 91 ; do Sittor, 19~;6, ". 182), 
produced i n the eerlier S-surfaco by differ entia l ,novemc nts, a l ong 

cl osel y spaced shear i ng planes ( i . e . the plancs of tho steeply 
south-dipping schi s tosity) , in r csponse to a s tress-fic ld directed 
aSo.at vertically and producing simple shear, accomp" .nied by onl y 

a relatively slight amount of horizontal compr ession. From the 
appearance of . ~b.~ hend s:pecime ns of t;he rocks themselv ~S , and 
also from the nature of t he outC=OP3 vf the ' schists in the field, 
it is " clear that the domi nant characteristic of the r oo"L· is the 
steep s outh-dipping schistosity, not the microfolding~ .ience it 
is consider ed that the sccond possibl e pr ocess (i.e. plic~tion 
of the earlior S-surfaee by shear-folding) is the mor~ lii:ely of 
the two. 

The ver tical lineation mentioned previously has dev~loped 

in the plano of the steeply south-dipping schistosity, and i s 
soen t o be of the sliekenside type , If the pHcated rorm of the 
earlier S-surface has been caus ed by sh~ar-folding, then the 
vertical lineation (or slickcnsiding) is an a- lineation, parallel 
t o the direction of the st eeply south-dipping shearinB movements. 
It has been suggested (D.J. Fcrman, B.U. R., pers.c omm.) tha t thIs 
vertical lineation is a lineation (e ither a or b) originally 
pres ent in the earlier S-surfe cc, and since folded with this 
surface , One could then exp ect the vertical lineation to be 
best developed (i. e. l east damaged) in the r ucks l east def ormed 
by the shear-folding , and weakest or quite obliterated i n thos e 
r ocks mos t def or med. In the fi old it was f ound thRt the 
vertical lineation was present only on the steeply s outh-dipping 
planes of schistosity, not on the plicatcd S-surfacc , and also 
th~t the lineation r eached its strongest development in the most 
thor oughly schistose r ocks , and so it is f elt that this vertica l 
lineation i s a pr oduct of the shear-folding (with the stceply 
south-dipping planes of schistosity), and not a r elict structure 
present in the earlier S- surfacc. 

The amplitude of the puckers and microfolds devel oped i n 
the earlier S- surface is 6mall, about t inch, and as t he apical 
plano f or e.ny one f oli 0. (i ', o . t the plano t angential t o any one 
plicatcd f olia of thi s S- surface ) has a shnllow north dip, it 
s oems rens onable t o postula t e a similRI shallow north dip f or 
the attitude of the e~xli cr S- surfacc bef or e the sheer-fOlding . 
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One thin section of the schist has been cut (R16670), nnd 
shows e. fine-grained sutured mass of equant unaligned quartz 
crystals, thin bnnds of small green flakes of biotite, colourless 
flakes of muscovite, showing schistose alignment , and l~ger 
pale grey-brown slightly turbid grains of garnet, occurring 
mostly in biotite-rich laminae. Relict beds of different grain 
sizes arc present. 

The quartzitos are pale gr ey, dark grey, and bInck, fine­
grained, laminated t o thin bedded, very t ough, with a sub­
cqncholdal fracture and vitreous lustre. Lineation end schisto­
sity nre poorly dcvalopcd, ~d then only in the more scricitlc 
varicties. One thin section (R16671) shows a mos"ic of sutured 
qU?~tz grains occurring in bands of different grain s izGs, and 
showing a preferred orientation parallel t o this r elict bedding. 
Small flakes of muscovite are present, and the rock is crowded 
with minute rounded grains of opaque iron ore. 

One specimen of green epidosite was collected, and this 
has the same south-dipping schistosi ty as the other rocke. Its 
exact time and spatial relationships with the other rocks are not 
known. 

The exposure south of the Victory Downs-Mulga Park road 
was not visited. 

Gneiss (pgg 1, p:llg 1 a I pQe;3, pQg 1 + I amph.) 

Preoambrian gneiss has been mapped in three areas, (i) 
east of Mt. Cavenagh Homestead (11) north-east of Kulgera Home- . 
stead, and (iii) a large area south-east and east of Umbeara 
Homestead, on the Finke Sheet area. The gneiss of the first 
area is probably a primary igneous gneiss, whereas the rocks of 
the other two areas are true metamorphites of sedimentary origin. 

Area 1, gneiss east of Mt . Cavenagh Homestead (p.gg3); 
Like the granites to the west of Mt. Cavanagh Homes tead, 

the gneiss of thi s area ( pQg3 in Fig.5) forms rounded inse lbergs, 
up to 100 f ee t high. In the southern part O[ the area, the rock 
is a medium-grained, strongly foli~ted granito, with foline 
(about t inch thick) rich in biotite i nt erleaved with layers 
of quartz and feldspar. Individual folia. can bc traced for 
distances of up to 12 inches or morc. Xenoliths and phenocrysts 
are absent, and no lineation could be observed in the plane of 
the foliation. I n thin section (K122 ; R16641) tho rock is a 
biotite l eucogr anite, and consists of quartz, microcline, 
biotite, and acce ssory opaque iron ore; plagioclase is lacking. 
The quartz Bnd microcline crystals are anhodral, and the quartz 
grains are elongate and oriented in one direction. The bio.ti t o 
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flakes are subhedral and similarly aligned. The quartz crystals 
are crackedt but show only slight strain shadows, and the micro­
cline has well developed cross-hatched twinning. There is no 
real granulation, or evidence of shearing movements in the solid 
granitca The ev idence suggests viscous flow of a magmatic 
crystal and liquid mush. At K123 (R16641), one mile farther 
north , the granite is similar, but oligoclase and hornblende are 
present and biotite occurs in smaller amounts. 

Farther north again, about due east of Mt. Cavanagh 
Homestead, the foliae are thicker, shorter, and wavy in shape. 
Lenticular patches of slightly coarser material occur, and long 
veins, 6 to 12 inches thick, of coarse-grained porphyritic 
granite are found, carrying angular phenocrysts of potash­
feldspar. These veins are parallel with the foli ation of the 
host granite, and their margins are slightly undulatory. At 
K124, half a mile north of Mt. Cavenagh Homestead, the granite 
is also strongly foliated and porphyritic, with phonocrysts of 
potash-feldspar aligned in the f oliation. A numbcr of large 
sharply-bounded xenoliths of schistose r ock are also present,and 
the foliae in the granite flow around these xenoliths, parallel 
to their margins . On the western side of the exposure is a band 
of augen gneiss. Thc thin section of this rock (R16644) shows 
the augen to be of microcline , contnining l arge inclusions of 
equant, anhedral and • corroded-looking' crystals of quartz, 
plagioclase, and biotite. Tho groundmass around the augen is a 
medium-grained, granitic-textured aggregate of quart z, microcline, 
rare oligoclase, biotite, and a little muscovite . The inclusions 
in the augen appear exactly similar t o the components i n the 
groundmass, and this, together with the r ep l aced appe~xnnc e of 
the borders of these inclusions, suggests a metasomatic origin 
for .the microcline augen. In the hand spocimen, the f oliae of 
the groundmRss nrc seen to fl ow around the lenticular augen . 
Apparently the gneiss has been a mushy magma f or at least part 
of the time, movements of which continued ef ter some potash 
metasomatism had occurred. 

North-east of lilt . Cavenagh Homestead, the grl\Ilite is fine 
to medium-grained, and the fo1iee are only an inch or so l ong. 
Consequent ly tho rock possesses a platy flow structure, formed 
by the drawn-out clots of biotite-rich material. Xenoliths ar e 
rare and phenocrysts absent, but elongate bodies of coarse­
grained l eucogr anite eI C present, and a few melanocratic 
schlieren, some yards l ong, also occur. 

Three miles north of Mt. Cavenagh Homes tead , at K125 
(R16645) the r ock is similar to the.t at K122, I\Ild is a biotite 



•. 

• 

18. 

leucogranite with a preferred orientation cf the biotite flakes, 
and at K126 (R16646), 2 miles east of K125, thc rock is a medium­
grained aplit1c gr~nitet with biotite pr e sent only aa an accessory_ 
Pegmatitic bodies in thc granite are persistently, though not 
commonly found. 

Throughout the area of outcrop of this gneiss ( or gneissic 
gr?~ite) the foliation h~s a consistent north-south strike and a 
moderate t o steep west dip. The true sha pe of the whole body, its 
relative age, and relationships, ere unknown, as contacts with 
other r ocks are concealed by alluvium. However, its strongly 
f oliated na ture suggests th" t it was f ormed under conditions of 
greater prcssure , and so possibly earlier, than the weakly 

··t:9liatcd granites west of Mt. Cavenagh Homestead. The texture 
and structure of this gneissic granite, both in the fi cld and in 
thin section, the purely granitic mineral composition, and the 
sbarply bounded margins of the xenoliths all ifidicatc a r ock that 
passed through a magmatic stage during its history. The amount 
of actusl liquid which f ormed was probably not great, but enough 
t o impart mechanical mobility to the mass. 

Area 2, gneiss north east of Kulgera Homestead (~g1) 

The gneiss of t his arca (pQg1 in Fig.5) forms r ocky scrub­
covered hills up to 50 f cct high. The appearance on air-photo­
graphs is different from that of the hills of granite close by to 
the north-west, and those east of Mt. Cavenagh Homestead. Thin 
sections have been cut from five localities. 

At locality K131 (R16652), a small cxposure of the gneiss 
is strongly and coarsely f olia t e d, and ha s the c omposition of a 
medium-gr ained h0rnblendc-biotite trondhjemite ; potash-feldspar 
is almost t otally absent. At K136 thc gneiss is fine t o medium­
grained and medium to coarsely f oliated, with alternating dark 
and light f oliae up to i inch thick, but generally about i inch 
thick. Contortions and plications are c ommon, but the overall 
dip is around 300west . No large crystals ar e present. The only 
thin section cut (R16657)is of a sillimanite-cOrdierite-biotite 
gneiss; the r ock consists pr e dominantly of quartz and m1crocline, 
accompanied by many clear and colourless euhedral prisms of 
sillimanite, their l ong axes a ligned parallel t o the gneissic 
f oliation . These occur in a few well-defined bands, and are 

· ·'incJ.uded in l arg e, clear, c ol ourless, v ery irregular crystals of 
cordicrite , showing small areas of spindle-shaped t win lamellae, 
and with a vGry slight turbid appearance quit e distinct from the 

.adjac ent water-clear quartz . Small r ounded orange grains of 
isotropic altered cordicrite also occur throughout the slide 



-. 

• 

19. 

away from the sillimanite- bearing areas, Other bands have 
concentrations of red- brown, aligned, biotite flakes, and of 
hematit e in very irregular gra ins ; isotropic green spinol and 
biotite eXc associ ated with the hematite. At this s.~e loc~lity, 
n promincnt south-dipping dyke of porphyritic microgranite cuts 
sharply thr0ugh the gnoiss, e:,nd is described below in the section 

11 on p~g . 

At l ocality K140, the gne isses ?xe s imilar t o those at 
K136, with medium t o coarse foliae, in places strongly plic~tcd, 
but mostly wi th a regular and gentle west dip. The l eucocratic 
layers are medium to coarse-grained, and the roelanocratic l ayers 
are medium to fine- grained . Specimens from a band of very tough, 
fresh, dark-coloured gneisses have been sectioned, and show a 
variety of rock types . 

K140a (R16661) is a metamorphosed igneous rock, consisting 
of large poikilob l asts of quartz enclosing anhedral grains of 
very calcic labradorite (with much secondary sericite), crystals 
of uralitised clinopyroxene, and large irregular grains of 
ilmenite, with leucoxene. Small fine-grained areas of clino­
zoisite are present in the .quartz crystals, and a few large 
poikiloblast. of hornblende have formed after pyroxene . The 
separate grains of labradorite in the quartz crystals show a 
common optical orientation. The rock is a gabbro which bas boen 
largely r eplaced by quartz. 

K140b(R16662) is a silliman1te-biotite- cordicrite gneiss, 
very similar to K136a. The rock consists mainly of quartz and 
microcline, but in the melanocrattc bands r ed-brown biotite occurs 
in large flakes oriented parallel with the foliation. Considerable 
amounts of cordierite are present, forming large , clear, anhedral 
and commonly e longate crystals, wi t h small areas of polysynthetic 
twinning and a few yellow pleochroic haloes . Included in the 
cordiorite are bands of many colourless sillimanite prisms . Large 
poikiloblasts of opaque iron ore ,with rare green spinel, are ~lso 
common. 

K140c (R16663) is another metagabbro similar to K140a, and 
largely replaced by quartz. Remnants of l abradorite and altered 
clinopyroxene are enc l osed in poikiloblssts of quartz. Green 
hornblende is a major constituent of the r ock, and has also under­
gone replacement by the quartz. The hornb l ende seems to have 
been a component of the original gabbro. Anhedr al grains of 
ilmenite are common, and rare clinozoisite is also present . 

K140d (R16664)is another cordierite gneiSS, and in the 
hand spec imen the cordieri t o is clce.rly visible as dark purplish 
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crystals with a resinous lustre. The rock is composod of quartz, 
microcline, cordierite , opaque iron or e, a nd biotite. The edges 
of thc cordicrite gre. ins arc elter ed to yellow pinite , and one 
large cordieri te crystlll cut parallel to (001) shows the 
charact eristic penetration twinning. No sillimanite is present. 

K140e is a grey speckl ed rock with fine 
thin section (R16665) is found to be a norite, 
poikiloblastic quartz, as in K140a and K140c. 
poikiloblasts of hornblcnde are a l so present. 

laminat i ons, and in 
largely r cpl aced by 
1['.I'ge green 
Hypersthene occurs 

in good quantity, and is pleochroic from r eddish-brown t o very 
pale green. Calcic labradorite, ilmenite, a little r ed-brown 
biotite , and clinozoisite make up th~ rest of the rock. 

At l ocality K141, thc gneiss is coarsely f oliated (the 
foliae are up to 2 inches thick) and strongly contortod, with an 
appearance approaching ptygmatic folding in pleces. In thin 
scction (R16666) the r ock is fine-grained a nd consista of quartz, 
andesine, r ed-brown biotite, and opaque iron ar e , with small 
amounts of potash-feldsper and green hornblende. Thc rock is a 
gneissic granodiorit e . 

At locality K117, five miles north-west of Mt . Cavcnagh 
Homestead, a small inselberg of hornblende granite (de scribed 
below under pQg2) contains a band of gnaiss striking eas t-south­
eas t through the outcr op . The r e l ationships of the granite with 
the gneiss arc not nt all clear. In thin section, the rocks 
include a fine-grained diopside gneiss (K117a, R16633), composed 
of quartz, micropcrthite , diopside, hornblende, iron arc ; and 
r ar e biotite. K117c (R16635) is a diopside-bi otite gneiSS, 
consisting predominantly of equant grains of these minerals, plus 
andesinc, some qunrtz, iron are , rare epidote, and chlorite. 

Only a few measuremonts of the attitude of the f oliation 
of the gneiss have been made in this area. The strikes Rnd dips 
suggest a synform, with an axis plunging gently north-west (Fig.5). 
How much thi s r eflects the structure of the original unmetamorph­
osed rocks is not known. 

Area 3, gneiss south-cast and east of Umbenra Homestead (pSg1, 
1. . 14 ) pSg ,pQg ,amph • 

The gne iss of this area is r oason.3.bly well exposed , but 
almost everywher e very weathered, s o th~t fresh specimens are 
difficult t o obtain. There e~o at le~8t f our main r ock-types in 
the gneiss shown as p:Q1 on the Finke Sheet, and thoBe have been 
delinented on the detailed map of the area, Fig.5. These r ock 

types are:- (i) the normal coarsely foliated, medium-grained 
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gneiss ~pgg1) , (ii) a fine-grained granitic variant of t his, with 
no t~~e foliation, but with a str ong planar alignment of the mica 
fJ:_:~es (p'gg14), (iii ) a very s trongly foliated variant, called a 
'lenticle gneiss ' (pgg1a), (iv) bodies of amphibolitic rocks 
(amph) . 

(i) Coarsely foliated, medium-grained gneiss (p'gg 1) 

This is the most abundant rock in the area, and is similar 
to the gneiss of area ( 2.), north-east of Kulgera Homestead. 
Typically, t he r ock has a black and white, sharply banded 
appearance with individual foliae up to 4 inohes wide and commonly 
with sharp boundaries. The leucocratic layers are madiuro to 
coarse- grained, and the me l anocratic layers medium to fine-grained. 
The dark mineral in most of the dark layers is biotite, but 
numerous hornblende gneis s es also occur, generally forming bands 
a few yards wide in the biotite gneisses. The foliation is 
generally r egular and even , but in places is contorted, and even 
ptygmatic. Single foliae can be traced for many yards. 

Augen gneisses are not common, but one band occurs at 
locality CW63, 3 miles south-west of Umbeara Homes tead. Here , 
potash f e l dspar crystals, of all sizes up to 2 inche s l ong , and 
with well-f ormed crystal f ace s on the sides a.nd oval to lenticular 
ends, are s e t in a fine- grained gneissiC groundmass . The foliation 
of this groundmass wraps around the f e ldspar crysta l s , suggesting 
that mov ement of the gneiss eontinuod during and possibly aft er 
the formation of the feldspars. 

In one area 9 mile s south-e~st of Umbcara Homes t ead, the 
melanocratic layers have smal~ ill-defined, paler areas in them, 
sugges tive of f e ldspex augen f orming. The gneiss is intimately 
mixed with medium t o coars0-gr~ined massive gr anit o , and in some 
places the gneiss has sharp contacts with the granite; in others 
the rocks are transitionA.l into one ano ther . It s eems that some 
mobilization of the gneiss has occurr ed . In other arens, parti­
cularly about 6 miles south of Umb eara Homestead, many l entieles 
and pod s of pegmatite occur, and where these ar e not s o common 
individual crystals of potash feldspar ar e present in large 
numbers throughout the gneiss. This suggests that potash meta­
somatism ha a t aken pIece, possibly connected with the mobi lization 
of the gneiss • 

In some places the gneiss is more l euc ocr e tic, and the 
melanocratic foliae ar c narrower , l e ss than 1 i nch thic.k. Thin 
v e inlets of epldosite are common in some areas, and cut across 
the foli a tion. 
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Bee, 'usc of the lack of ~l'esh ma t erial, only two thin 

seetiona .ere availablo at tho time of writin/ ;. CW57a (i) (R16682) 

is cut fr Jm a melanocra tic l ayer, end shows a hornblende-biotite 
gneiss ccmposed of these minera L I plus quartz, oligoclase , rare 
microcli.10 and abundant sphene, 10rming thick ~ims around large 
anhedra..-. ilmen! t o gre.ins . The r c ok ha s the cor lposi tion of a 

granodj ori teo CW57", (ii) (R16 690 J is from a Ct arse-grained 

l auc oc .'a tic l ay er, a nd ha s the c O~lpo siti on of a l oucocratic 

bioti i; O granodiori t e , cons isting f ssoanti a lly of quartz, oligoclase , 

some microcline, brownish- green altered biotite , with accessory 
hema (i1 t e . 

'. ii) fine-gra ined granitic vari£ nt (pSg 14) 

This r ock occurs as isola ted area s in the t~ 'pical gneiss 

(',>Sg1 ) throughout the who l e of this Umbe 'lI'a arell , b lt a t only Il 

, :cry f ew 10ca 11 tic s wer e c ontac t s ot s erved be tween t h e two r ock­

t YPGs. According ly, ~,lJ!I ost 0.11 the 1.nshcd boundario. 1 delineating 

tho arca s of P'gg 14 in Fig .5 are e nti. ' c ly hypothetical , a nd are 
, , 

only shown in order t o empha.sise the ·very l ocRl distri but i on of 
this r ock-type . 

In the fi €! ld, this r oc k is evm'ywhcre rott !3n a nd fria.ble 

fr om wea thering, and f or this r eRs on r. o thin s ections h~re been 

cut, The r ock is a pink t o brcwni sh- Y111ow, fine-gr~inc d r 

l ou cocra tic, bio ti to gr a ni t e with a plma r or i entati on of t he 

bi cti t e flakes but no scgr~gati o n of 1: .ght miner a ls from dt IIk t o 

give a banding or f oli E!.ti on. Lcnticulc r pe.tche s of pegmi'lti t e 

occur in the gr e,ni t e o A t one l oca lity , 2 mile s east of UmbG 9.T f.\ 

Well t ho fine- gra ined gr anite i s trans i~i o nal into ::1.r cas of 

h ornblcnde gne iss, suggesting tha t the ,:r enite (pCg14 ) i s pc st'ibly 

a fine-gra ined pha s e of the g neiss (pCg ' ) . However, 2 miles 

north-north- wcst of Umb eara Well, the gr ~nite c cnt nins dcfinitt 

xenol i ths of gne iss. At two other loeal ~ti e s, tho first 2t mil. : s 

north- we st of Umb earo. Woll, a nd t hE: s ecoI :d 2 mil es s outh- s outh­

west of Umbeara Homestead ( on th e afl.st s! de of the r oad to 

Umbearo. Well), fine - gra.ined granite WtlS cbserve d intruding the 

gneiss . Unlc ss these three occurrences h'lve be en confused with 

weathered pQg11 (a mierogranit e dcfinit clr intrusive into the 

gneiSS, a nd described be l ow), it is pos s i ')l e tha t the fine-

gr a ined gr a ni te (pC:g 14) is a younger intI" lsi ve into "ho gneiss 
( pQg1). 

(iii) l entiele gneiss ( pQg 1a) 

This varillnt of ~g1 oeeupi e s 
miles s outh of Umbeara Homestead and 

thre e s e para t e are~s 2 to 3 
18 " shoW" as pl.':g on Fig. 5 . The 

rock consists of quartz and f e ldspar cone· ~ntr.!].t c d into lenticles 
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up to 2 inches l ong and t inch thick, separated from each other by 
thin films of biotite. Aplite and pegmatite ~e generally rare. 
At a f ew l ocalities the r ock is a 'pencil gneiss', with the 
l eucocr atic minerals f orming olong~te r od-shRped masses up t o 
several inches l ong and t to t inch in diameter. The 'lcnt icle 
gneiss' has an east-wes t strike similar t o tha t of th~ f oliation 
in the surrounding gno i ss (pgg1) , and the lineation of the 'pencil 
gneiss' has the Bamo eest-west trend and a subhorizontal to 
horizontal plun ..... ;o . 

The rock is fP.!' too weathorod for t h..i.H sectioning, but 
from field relationships the 'lenticle Gne iss' is a phase of ~he 
typic"l gneiss (1'''i! 1) and presume.bJ.y developed where pressure was 
more intense . The 'penci l gneiss' is the r esult of the mos t 
extreme drawing- out of the l entic l es, and its attitude indicatos 
horizontal movereents , at least during the end stages of the 
metrur.orphism . 

(iv) amphibolit;.c rocks (amph ) 

Bodies of ruq.Jhiboli te and dieri to occur in numerous places 
through this arca~ Most are too small to map but the larger ones 
are shown on the nnkc Sheot and i ll Fig . 5, with the symbol amph . 
In the field they are only slightly weather ed , and occur as black, 
or black speckled with white, fine to medium to coarse- grained, 
dense, very tough, gnei s siC rocks, forming elongate areas in tho 
typical gneiss (pSg1) . Tho s trike and dip of thc foliation in the 
amphibolites is everywher e parallel with that in the surrounding 
gneiss. At locality CW58 , 1 mi l e north-west of Umbeara Homestea~ 
the wmphibolite for ms three very narrow bodics, 2 to 3 yards wide, 
up to 70 yards long and about 25 yards apart. 

Several t hin sections hRve been cut from those rocKs. 
CW54a (R16674) and CW54c (R16676) arc amphibolites consisting of 
about 75% of green hornblende, accompanied by altered andesine 
(sericitised and ferruginiscd) microcline , epidote, and accessory 
apati t e . CW54b (R16675) is a gneissic quartz diorite , composed 
of green hornblende (about 40%) a nd andesine, with some quartz 
and po tash-feldspar. CW57b (R16683) i s frore a xenolith contained 
in a later intrusion (pSg12), and consists of about equal pro­
portions of hornblende and ande Sine, with a 11 ttle pote.sh­

f el dspar . Opaque iron ore i s rare in all these rocks. CW58 
(R16685) is a gabbro, with about 40% of hornblende and 15 to 20% 
of Clinopyroxene, plus labradorite and som~ ilmenite. CW60 
(R16687) is a coarse-grained hornblende diorite. 

Whether these bodies arc ortho or para-amphibolites is not 
known 8S yet. Their occurrGnCG as small discrete masses in the 
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typical gne iss suggests that they are of igneous origin, ihtruded 
befor e the Qctamorphism which r~sult ed i n the formation of t he 
gneiss of the area. 

At each l ocal ity where gneiss wos observed , the strike and 
di p of the f oliation was determi ned . The measurements appear 
both on the 1:250 ,000 sheets and in Ji'ig .5. Throughout t he area 
the strike of the fo liation maint'l ino an east-west trend, and the 
di p directions i ndicate a number of antiforms and synforrns. The 
limbs dip at about 45 0 and the aoc';s trend east-west. This 
conflicts with t he statement of Sprigg ( 1963) that i soclinal 
fo l ds with north-ea'sterly trending axes are developed in the 

Umbeara area. Vfuether the east-west axes correspond t o t he 
original folds in the sediments has not been proved at this stage, 
but it may be shown in the future t o be the case . 

The mineral assemblages of the gneisses of the whol e area 
belong t o t he low-pressure end of the a lmandine- amphi bol i t e 
facies of regional met amorphism, grading i nto the hornblende­
hornfe l s faci es of cont ac t metamorphiam (this is indicated by the 
presence of the cordierite and epidote). Mos t of the rocks have 

an assemblage belonging to the staurolite-almandine subfac i es of 
r egional me t amorphism , corresponding t o t emperatures around 600°C 
and pressures of about 3000 to 4000 bars (Turner and Ver hoogen, 
1960, p . 553) . 

Gr anite and Gneiss (p~g2 , p~g4 to p~g15, incl.) 

This di vision includes all the known exposures of gr anite 
and also any unvisi t ed oxposures of gr anite or gneiss . Sever al 
var i e t ies of granite are present in the ares, and are shown i n 

Fig.5. 

(i) hornb l ende gr e.nite and adamellite (p~g2) 

This r ock outcrops over a smal l ares about 4 miles north­
wes t of Mt . Cavenagh Homestead, on the Kul gera Sheet arca. The 
isolated inse lber g a t l ocality K14 5, 8 miles north- north- west of 
Victory 'Downs Homestead, is a lso included in this unit. The rock 
is generall y a hornblende grani t e, hut in places is a hornb l ende 
adamelli t e . It is medium-gre.ined, and has " well deve l oped platy 
f l ow s tructure, striking approximately cast-west. X~nolith8 are 

found at all exposures, both equant and l ent icul ar shapes being 
'represented. In pl aces the grenite carri es t inch phenocryst s 
of oligoclasei 

In thin section (K116a , R16631; K118, R16637; K120, R16690) 
t he rock is unevenly grai ned , and cons i s t s of l arge anhedral 
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crystnls of oligoclase in a groundmass of quartz, orthocl~se 

microperthi te, oligoclr.s2, hornblc.mde, ilmoni te (parti,ally rimme d 

with sphene ) and rare bio t ite. Some very weathercd r emnants of 
clinopyroxene arc a lso pr e s ent, associ ~t c d with tho hornblende. 
All these minQr~19 arc anhedra l. 

At locality K117, thc granite is 
gnaiss , and i teclf he,s bocn cpid.otised . 

largc crystals of plagioclase he.': G beon 

associ~ted wiih a band of 
In K117b (R16634) the 

extensively sqricit iscd, 
hornblende is nssocia t ed with e-:;: t!_~ te , the micropcrthit e has 
become crowded with a mass of ['lj .. nptc brown specks of (presumably) 

a clay mineral, and some of t he ilmenite is replaced by l eucoxcnc. 
In K117d (R16636) a vein of epicct ite cuts through the r ock, and 
granular epidot e has formcd i n thc cores of the adjaccnt plagio­
clase crystals. This r ock is an ad~~cllit c , and ~ls o contains 

stilpnomelano and numer ous grains of hypersthcne, p.9.I'tially. 
a ltered. Hornblende is lacking, now be ing r epre s ent ed by 
aggregates of epidote . 

The granite fr om l ocality K145 is coarser-gra ined than the 
first body, and is a sphcno-b~aring hornblende ad~mcllit e , with 
s ome biotite and epidote. 

At localiti es K117 and K145, ther e is s ome evidence for 

potash metasomatism bef or e the epidotisation. As in the gr anite 
pgg4 (described bel ow), " number of oligoclase sryst."ls ar e 
enclosed in, and be ing r epl aced by, microperthit e . Tho grains 
of quartz are anhedral and appear to have f ormed at a number of 
pOints throughout tho r ock, without r cgard t o the cxistence of 
the minerals proviously crystullised. This gives the whole r ock 
n distinctly mete~orphic appcp.xance in thin s ection. 

( ii) gr anite ( including n clinopyroxene-bcaring type) (pgg4) 

This is the most extensive grani te body mapped, and 
occupies an area from wes t of Victory Downs Homes tead to Ut . 
Cavenagh Homestead, a distance of about 30 miles. Two small 
exposures very close t o ICul gera Homestead are also placed in 
thi s division. The extent of the granite is unknown owing to the 
lack of exposures of contacts with other rocks. 

The granite is coarse- gr ained , gre~ with the mafic minerals 
aggregated together in l arge black clots. These are drawn out 
and show a weak to well developed platy flow structure . A few 
subhedral to euhedral phenocrysts of plagioclase , and more of 
potash f eldspar, ar c generally present. Xenoliths are rare, but 
where present their long axes ar c par allel with the platy flow 
structure . Dyke s of pegmatit e and microgranit e , mostly less 
than 1 foot wide, cut tho granite . . At a f ew localities veins of 
tachylytic dolerite havc been inj ected a long fracture zones in 

1 
I 
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tho granito, and her e epidot i sation of the gr anite ha~ t aken place . 

In thin soction, the r ock is found to vary s light l y from 
place to place over it s outcrop, and it is possible that this 

"l uni t could be subdivided. As mapped a t pr esent, it includes 

three main r ock types . 

The first t ype , various clinopyroxcne- hornb l enqe granit e s, 
has be on sampled f r om t hr ee loc,,>.+. ies . At K109 (R16622) the 
rock i s a clinopyroxene- hornblen"-.; granodiorito , with ·s small 
amount of r ed-brown biotite and (·I:l.que iron or e . The potash­

feldspar is or thoclase microper i.! - ~e, and myrmeki t o 1s c ommon. 

At K111a (R16624) micr oper thit cl o;ceeds oligoc laso in amount, 
clinopyr oxene and iron or o are pl'escnt in considerable quanti ties, 

biotite is a lmos t absent, and s ever al very large zircons are 
conspicuous. The oli gocl ase crystal s have ' corroded ' margins , 
and i n several places ere comple t e ly enclosed in, and apparently 
be ing r eplaced by, the micr opcrthi t e . The rock i s a clinopyroxene 
hornblende gr anite . At Kl 13 (R1 6628 ) tha rock is very simi l ar to 
that at K111 , but here potash met asomatism has no t proceeded so 
far and the rock i s a clinopyroxene- hor nbl ende adamellite . This 
is the Ayers Ranges Ade~ellit e of Wi l son (1960, p.53). To sum 
up, the first r ock-typo is apparently a po t ash- me t asomat iscd 
granodiorite thc degree of me t asomatism be ing differont from 
place t o place . 

The second r ock- type i s a hornbl ende- biotite g~anit e , 

l acking pyroxene . At loc~lity Kl 15 (R16630), tho r ock i s 
compo sed predominantly of orthoclase microperthite, cyerywher e 
con t a ining small unr cplnc ed remup.nts of oligoclase crystals. 
Myrmekit e is particul~ly well developed, and is found be tween 
t hc crys t als of potash-feldspp-l". Kl16b (R 16632) is Si milar, but 
po tash-me t asomatism h.?s not pr oceeded as far as a t Kl15. At Kl19 

/b &~6gJ~~oc lase mi cr operthite and microclinc are pr esent, and 
t he f ormer appears t o be r eplacing, or r acrystallising from, the 
htter. 

The third type , collected a t K121 (R16640) , is a 
hornbl ende-clinopyroxenc-biotite granodiorit e . Small areas of 
myrmekite arc well devcloped,but littlo, if any , clear r eplace ­
ment of pl agioclase by potash- fe l dspar is discernibl e . 

Specimens from the two exposures at Kulg0r a Homes toad 
have not bean sectioned , but f'I. descr iption of the eastern 
exposure appears i n Wilson (1 960, p.54) . He i dentified t ho r ock 
as a hornblende-biotite adame llite and named it t he Kulgera 
Adamellite. Potash-me tasom~ti sm of t he pl~gioclase has t~ken 
place. 
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Where possible , measurements of the strike Rnd dip of the 
platy flow structure in the granite have been t aken. Almost all 
have a steep dip end a northerly or north-westerly strike Fig.5. 

(iii) coarse-grained porphyritic granite ( pQg5) 

This is n hornblende- biotite granite containing many l arge 

crystals of potash- fcldspar , up to 2 inches across. Both oval­
shaped and angular crystals are F esent t ogether, and the r ock 
has an appea.rance suggestive of z"''l.pak ivi t exture. The rock was 

f ound at only two l ocali tics, b(,·<:~ 2 miles east of Victory Downs 

Homestead end just south of the road to Mt. Cavanagh Homestead. 
At the easternmcst loca lity thc!"" is one small cxposure of this 
'rp.pakivi' gr anite ( pQg5) cutting off the platy flcw structure in 
the coarse-grained gr:,1nito (pQg4 ) t and at this same l ocal ity 

pQg5 cont"ins threc large xenoliths of pQg4 , indicating that the 
'rapakivi' granite ( pQg5) is younger than pQg4• No thin section 
of pQg5 has been cut . 

(iv) biotite and bic tite-muscovite granite ( pQg6) 

This rock-type has been mapped at only three loc" littcs. 
Four miles north-west of Victory Downs Homcstep.d, a t locality 

K110 (R16623), the rock is a medium-gr,o,inad, folia t ed , biotite 
granito, consisting of quartz, micr oclinc, calcic oligocl~sc, 
biotite, ilmenit e , and sphene. Severnl pegmatite dykes cut the 
grnnite, and these c?xry magnetite in addition to quartz nnd 
microcline. 

At K143, 18 Dliles west-north-west of Victory Downs Homestead 
a small isolated group of low insc lbergs are composed of a medium­
grained biotite-muscovite granite, consisting of qu~rtz, micro­
cline, oligocl~se, clear and colourless muscovi t e , and brown 
biotite with many pleochroic haloes. Some replac eme nt of oligo­
clase by orthoclase microperth i te has taken pl •• ce . Mo,ny pegmatite 
dykes cut through the granite and arc composed of orthocl~se, 
quartz and muscovite; quartz gener all y occupies a zone in the 
centre of the dykes. 

The third locality i s on the Finke Shee t area, 6 miles 

south-east of Umbeara Homestend and t mile west of Mt . Hopctoun. 
The exposure is a proninent hill composed of a medium-gr~ined 
biotite gr ani t e , even-grained, with a strong primary foliation of 
bioti te SChlieren up to 12 inches long , striking north-co.sterly 
and dipping 40oS.E. No thin section has been cut. 

(v) hornblende granite and biotite granite (pQg7) 
These rocks outcrop 2 to 4 miles north and north- cust of 

Kulgera Homestead and ar c medium to coarse- grained hornblende 
granite and biotite gr anite. Phenocrysts are absent, but 
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xenoliths of several varieties arc reasonably common, with their 
long axes lying parallel with the weak to moder a t e platy flow 
structure developed in the granite. The granite itse~f is 
homogeneous overall, exc ept 
of l eucocratic granite . 

for the existence of a few patches , 

Hornblende granite occurs in the northern part of the ar ea 
of outcrop. At K133 (R16654) the rock is coarse-grained, and 
consists of quartz, microclinc, ~ ligoclaset hornblende, biotite, 
and rare mUBcovite . The grani to also contains large crystals of 
brownish-yellow sphene. At K1 3~ (R16655), the rock is a medium­
grained biotite-hornblende granite, conta.ining a much higher 
content of fcrromagnesian minerals and ilmenite than K133 . It is 
s similar r ock to pGg2• 

In the southern part of this area are biotite granites. 
At K135 (R16656) is a coexse- grained sphene-bearing hornblende­
biotite granite, with a fair nmount of ilmenite, and K137 is 
similar t o K134, but with more biotite than hornblende. 

All the granitcs show some degree of r epl acement of 
oligoclase . by potnsh-f01dspar . 

(Vi) fine-grained l eucogranite (pGg8 ) 

This r ock-type was observed a t three well separated 
localities in the south- east part of the Kulgere. Sheet area, and 
a t one locality on the Finke She et area . On the Kulgera Sheet 
area, the southcrrunost exposure, 5 miles east of Mt. Cnv enagh 
Homestead is composed of a pale cream, fine to medium- grained, 
sheared leucogranite . The crystals of quartz have been drawn 
out and granulated into lenticles, and the small amount of 
biotite is present as short,very thin laminae. Lenticular 
patches of coarser-grained pegmatitic granite are abundant, but 
feldspar phenocrysts and xenoliths are absent. 

At the locality on Outounya Creek, 8 miles east- north- east 
of Mt. Cavenagh Homestead, and at the third locality, 2 miles to 
the north- east, the granite is fine-grained·and leucocratic, but 
instead of a schistosity, it possesses a strong platy flow 
structure, formed by the concentration of the biotite into 
laminae. The quartz and feldspar grains show no sign of a 
cataclast1c texture. Phenocrysts and xenoliths are absent. 
Lenticular bodies of pegmatite axe present in the north-east 
locality, and!~is some l ocality, the platy flow structure seems 
to lose its north-east dip in pla~es, and becomes a horizontal 
north-west erly l ineation . 

The considerable distance between these localities 
suggests tha t the granite may be a large body , largely covered 
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by alluvium. The rock was too weathered for thin-sectioning. 

On the Finke Sheet area, a small maSS of pGg8 has been 
mapped 5 miles south of Umbcara Homestead . Here it i ~ a mcdium­
grained, fo lia t ed , biot i t e leucogranite. The f oline BrC several 
fcet i n length, and it i s possible tha t t he rock is a l eucocr at ic 
phase in the surr ounding gneiss (pGg1), t hough t he strike of the 
foli ation of thc l eucogranite i s a t an angle to that of t he 
gneiss • 

(vii) clinopyr oxene adamelli t ) ( pGg9 ) 

This r ock was found at or. Ly one l ocality , K128, 6 miles 
south- east of Kulgera Homest~ad. I t forms a steep, elongat e 
inselber g , composed of a very t ough , greyish-cream speckl ed with 
green, medium-grained granite. In place s i t i s leucocrat ic. In 
thin section (R16648), t he r ock has both an unusual t exture and 
composition. The fe ldspars arc anhe dr~l, oligoc l ase has been 
r eplaced by mi cr ocline wi th embayments of one f eldspar in the 
other, nnd the quartz everywher e forms a micrographic i ntergrowth 
with the mi cr ocline . All these interlocking crystal s probably 
account for the very t ough nature of the r ock . The only f erro­
magnesinn mi neral present is a bright gr een , subhedral clino­
pyroxene, e ither an augite or an negarine- augite ( but not 
di opside). A li tt l e ilmenite is pr2scnt, encrusted with s phene , 

and l arger s ol itary cryst~lB of sphene al so occur. The r ock i s 
a clinopyr oxcne adamellite. 

(Viii) leucogranite (pGg10 ) 

This is a small body of mediwn t o fine - grained, r .? ther 
apliti c leucogranite, expo s ed 4 miles north of Kulgcra Homc ste~d 
on the wos t ern s ide of the road t o Ali ce Springs . The granit e 
has a well developed pla ty flow str ucture, whi ch in many pl aces 
is a primary foli a tion. The biotite l aminae are constant ly and 
r egularly spac ed, and show swirl s and undulations . The ovcr~ll 

strike is approximnt ely east-wes t and the dip i s probably steep 
t o the north . Thin irregular masse s of pegmatite are common in 
the l eucogr ani t e . No phenocryst s or xenoliths were seen. 

In thin section (R16649), t he rock consists of quartz, 
orthoclase microperthite , and microcline, together with a littlG 
sodic plagioclase (comreonly myr mekitic), r are yello~brown 
biotite, and accessory hornblenue and iron oro. The larger 
crystals of pl agi oclase are not myrmekitic, but occur as 
tc orr oded' r emnant s in the mi crocline . Potash- me tasomati sm of 
the plagioclase has occurr ed, and ther e arc also r eplacement 
textures between the mi crocline and the microperthite. 
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(ix) microgranLt.e ..(pQg:n). 

.-... . .. .. ' .. ... . 

This rock-type is found almost exclusively on th0 Finke 
Shee t area, intruding the gneiss (pQg1) at many localities south­
east of Umbeara Homestead. It includes a number of mineralogical 
typee. Three small ~xposures of the rock occur on the Kulgera 
Shoe t area, at localities K130, Y.1 31, and K136. 

The m1crogranite is conspi'Juous in the fi eld, as a. t nearly 
every locality where it occurs, it forms a discrete body 50 to 
100 yards across, and of any l ength up to a mile. Each outcrop 
forms a small hill of large , sBooth, spheroidal core stonos (or 
tors) of unwoathered r ock, rising abruptly out of tho surrounding 
arOa of gneiss like a small inselb org. The cora stones ar e a 
bright bluo-grey , . and can be r ecognised from SO~0 distance. The 
hand specimen is a tough, blue to bluish-grey, pale rock, 
speckled with black biotite flakes, fine-gra ined, mos tly even­
grained, and generally massive. In plac~s a cream or pinklsh­
cream colour is found instead of grey. Phenocrysts of feldspar 
occur at a few localities , and xenoliths of gneiss ar c f airly 
common. 

In thin section, the microgre.nitc shows some varia.tion 
from place to place . At K130B (4 miles north-north-west of 
Kulgera Homestead) R16650 is a hornblende-biotite microgranite, 
consisting of quartz, microcline, oligoclase, biotite, hornblende, 
and ilmenite coated with sphene. K130b (R16651) is similar, but 
laCKS hornblende and contains more plagioclase, nmking it a 

biotite microadamellite . K136b (R16658) is ana of the rare 
porphyri tic v.3Xietie s, and has (:.mhodral phenocrysts of orthoclase 
microperthite, 1 to 1t in~s long, in an adamellitic groun~Ass 
of quartz, microcline, oligoclBse, biotite, iron are, and rare 
muscovite. TV/onty miles Cl2.st of these localities , a. t CW59 
(R16686) and CW61 (R16688), near Umbeara Homes tead, the rock is 
a muscovite-biotite microgranite. 

At some l ocali tiCS, a pl.~ne.r pc.r&llelism of the bioti to 
fl akes is faintly developed, and vary rarely some dark schlieren 
arc found. Where a contact with older rock is exposed, the 
planar arrqngement of the biotites is usually parallcl to this. 
However, a t a f cw places the strike of the platy flow structure 
is almost at right angles to the long e.xis of tho microgre.ni t e 
body, suggesting the possibility of some dilata tional movemonts 
of the country rock before fine.l solidification of tho micro­
grani te. 

Looking at the whole outcrop pattern of the micrograni t .e 
bodics in the area south-east of Umboara Homestead, it is cloar 

• 
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that they t, \0 occur along lines, trending i n t wo main 
directions (~ '). The l ar ger bodies are elongated in these 
same directioh I n the area between Mt. Hope t oun, M~ . Falconer, 
and Umbeara We l..:. these directions trend north-north-west and 
north-north-east, whereas south of Umbear a Homestead the trends , 
are closer to north-west and non;!:l- eas t. Clearly the injection 

of the microgranite has been con~r olled by a joint or . fracture 

system in the country r ock gnei"" . 

(x) biotite granite (pGg12 ) 

This is a single small boGy outcropping one mile north of 
Umbeara Homestead. The rock (CW57c) is a medium-grained, pink 
and green, slightly porphyritic biotite granite, with a weak 
platy flow structure of the tablet-shaped potash-feldspar crystals, 
striking approximately cas t-west and steeply dipping. In thin 
s ec tion (R16684), the rock cons i sts of quartz, microcline (with 
Carlsbad-twinning in addition t o nolysynthetic albite and 
periclinc-twinning), rare plagioclase, biotite, and iron ore. 
Large xenoliths of the country rock gneiSS (pGg1) are common, 
including one of amphibolite. Pcgm~tite vein. carrying biotite 
ar e also present. 

(xi) porphyritic microgranite ( pGg13) 

Two isolated insc lbcrgs, 11 miles west-south-wcst of 
Umbcara Homestead, arc composed of a porphyritic microgranite, 
which is fresh and tough. The hand specimen (CW53) shows very 
pale brownish-cream phenocrysts of f e ldspar , t inch across,se t in 
a fina-grained 's~lt-and-peppcr ' groundmass. In thin s cction 
(R16673) the phenocrysts are found t o be of mieroeline (Carlsbad­
twinned), and the groundmass is compos 0d of quartz, microclinc, 
oligoclasc, biotite, sphonc (abundqnt), ilmenite, and r~xe 
muscovi t o. 

The rock has a weakly to moder~t e ly well deve loped pla ty 
flow structure, striking cast-we st and of indct0rminat0 dip . 
Xenoliths of gnaiss up to 4 feet acrose arc present, and me~ thin 
dykes of pegm!lti t e (about 2 inches wide) cut through the gre,nite. 
Severe, l dykes of non-porphyritic micrograni t e, from 4 t o 10 feet 
wide, also occur. 

(xii) leucogr anite dykes (pGg15 ) 

Intruded into the coarsel)' folie.t ed gneiss (pGg 1), in the 
area north of an eas t-west l ine through Umbeara Homestead are 
many dykes and sheets, 5 to 10 feet wide , of a tough, pink t o 
cream, fine to medium to coarse-grained leucogr~nite. In places 
the sheets f orm the t ops of small hills, so presenting an outcrop 
l~ge enough to appear on Fig.5. Six miles east of Umbeara 
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Homestead arc two l arger bodies of this rock-type. Tqe hand 
specimen of the rock has an unusual appearance , and in many 
loca lities the r ock is composed almo st entirely of fe~dspar. 

Elsewhere thcr e is sufficient 
though with finer grein-size . 
erodoB i nto angular blocks, 6 

qlJ~ ... r·t z t o give 9. pegme.ti tic a spect, 

Th!. r ocl( is closel y j o ~nted, and 
tc ~2 i nches across. 

At CW54 (R16677, R16678) '·cod C\V55 (R16679), the r ock is 
fine-grained and c onsists most l y ,~f microclinc.1 accompe.nied by 

quar·tz, wCRther c d pl agioclase , en.l ohleri tised biot it e . The 

l eucogranite at CW56 (R16680, R1t;G8 1) i s coarse-grrl ined and is 
also c ompo sed chiofly of microcjj.rl l3 , with quartz, 0110018813 , and 

muscovite. 

(xiii) "plite , pegmatite , and " eef quartz . 

Though nowhere extensive enough t o f orm mappable bodies 
(except at Mt. Hopot oun) those r Of~ks occur throughout tho area. o.s 
thin dykes and ve ins inj ecte d in t n the o lder r ocks . They arc 

particul'lTly common i n the gneiss (pGg1) of the Finke Shee t area 
and here they have a pr €f errod st .~ike direction trending north­

north-east. This i s c o i ncident with one of the two strike 

directions favoured. by the microg~~nit c intrusions (pGg11 ) in the 
same A.r ca . 1~A.ny pcgm2.ti t es roach 5 f eet in width , and arc very 

cO'lTse-grllined, some of the pot e.sh-fcldspar crystals mea suring 
12 inches l ong. Books of mus c ovi to , 4 inche s .?cross, occur 

usually in discrete patches a f ow fe et wide in the pegmatite. 
Mflgneti t e and t ourmaline (in cryst!lls 4 inches l ong) arc f ,)und 
in tho pegmatit e a t CYl6 1, 2t miles w;;: st of Umbco.ra Home stead. 

At Mt. Hopet oun, a l cxger body of kaolinised pegmatite is 
found . 

Dol erite 

Large numbere of olivine dolerite dykes occur throughout 
the gr ani t e and gneiss of the Kulgera and Finke Sheet areas. They 
r epresent the last igne ous activi ty in the arca. 

The dyk es are composed of f r esh, very t ough,fine t o 
medium-grained, dark grey r ocks. The thicker dykes show columnar 
j ointing in several l oce.lities. In thin s ection (K40; K123b, 
R16643 ; K127, R16647 ; K139, R1GS.50 ; K141b, R1666 7 ; Cw62, 
R16689) tho dolerites a.~e typ ie,·.l , consisting of an intcr­
granul ar mass of labra.dorite lat ~l ~ , clinopyroxene , o livine, and 

magneti t eo The coarser-graine d ·~Jl?e 8 contain areas of suboPh1 tic 
to (rarely) ophitic t exture . 

At K111, the olivine dolerite ha s metamorphosed and 
infiltrat e d into the granite c ountry r c c\t. The process of met l'l.-
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morphism has been described by Wilson (1952b) from another 
locality, near lCulg'era Homeetea,d. At 10c8.11 ty K11.1, the , 
cryetalline fabric of the granite has s tarted to break down. 
Stringers and veinlets of dol',rit o have intruded into the 
, ' 

grani te as metamorphism proof 2!(1.e:S~ >3.;:d. the dolerite of the main 

p~rt of the dyke carries co.ttl.o6.oli {).nct alter ed xenocrysts of 

quartz and feldspar derived '~r 0{j! ; · :.1.0 granite. 

At a number of other LoC'!?.. .;]. t~. '';9 , the doleri tEl has been 

injected along fracture zone 3 ~~ ..... ";:'-:; ;: granite, and here the 

t'xture of the dolerite bCOG ,w:::'f;! "b~.ci.~:rlytic • . An example occurs 
at It114, 5 miles west-south- NC ~ .. t cf il t f · Cav~nagh Homeste~d. Here 

thin voins and stringers of t 2.Ctl.j< .. ,\rte , · a fraction of an inch wide, 

have been injocted" into the fr £;.()tL:J. :~=::8 in the granite. In thin 

"Gotion (R16629), the tachylyto ,'" seen to contain broken xeno.,. 
cry-eta of f e ldspar from the granj. ~: J and in onG slnall area in the 

sli.da, numerous small crystf .l s cf lcucitc arc prescnt. They are 

quit~ . i~o.tropic, show tha cl.arc;.c·;::: .. :"is tic polygonal outline, and 

c4?n'tain tiny r egularly arraLgo<J ·.i.:~:,.11'l sions , generally forming a. 

'~irelo in each leuci t e crys tal. :.:bo lauci tes occur both in the , ' , 

taohylyte, Rnd in the xanocryst .9 c:·:" f e ldspar. Their ma.nncr of 

fotmation is unexplained at thi t.~ a~age; they may 'be the product 

of ' some r eaction between the gr ?rL7~ : C: nnd t achylyte. 
, 

In the Victory Downs-Mt. ec~'V()n8,gh-ICulgcrE". area the dolori to 

oykes have a general southerly Ql,p, about 400 at Victory' Downs, 
~c cre asing to 20 00r loss at KulgG7.''''" The str.ikc directions form 

B: notaply arcuatc' pattern, ch<?n~i!.'.c.~ from west-north-west nt 

Victory D~wns t o north-cast at :Iu :'!' t;or a . ~ In the Umbeara ares; . tho 

strike is north-north-cast (pp..I' '3.11;:!1 to the pegmati to Rnd apl! to 

dykes, nnd to one of the prcferr c{: directions of the microgrJ3.ni to 

intrusions, p~g11), and the dips of the dykes arc steeper. How-
I ' 

evar, in this area thero ~lso occ ~~ undulatory shee ts of dolerite, 

wi th shallow and varinblo dips. ~·:·~:,c sc ~.r c found south':"wost of 

Umbeara Homestead. 

Boc!luSC of the short ti ~::::.: f~v ·.'.ilab10 for mapping this arell 

of granite p..nd gneiss, and f or C:. (~ ;.iC':":"ibing the thin sections, it 

hra.s .only b een possible t o giv8 -?~ ;'o:::y introduc t ory account of 

the r ock-typos present, ·thefr natures , and distributions. Ho~evcr 

it is cle..r that this sm"ll part of the Musgro.ve Block contains 
a number of inter es ting rocks, nnd sevcr~l equally inter esting 
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problema . An understanding of the formation of the gne iss, and 
the subsequent empl~c0me nt of the gr~~it e B, awaits a getailed 
petrol ogical and structura l study, as far a a the Bcan~nature of 
the exposures will allow. 

UPPER PROTEROZOIC 

Bitter Springs Limcsto~e 

The Bitt e r Spring;:.; .1 t{.,~ t:1:> ,.:1, 'Y '~S dQfined by J ok11k (1955) 

in the f ollowing t er lT.s: - :If'.r~8 !.1; ;· ... ~;i "' ''1).::1 Quartz! t e is i n most 

pla ces oVGrllli n by a 't'''i.:i. l.::lt; -?O:':; .. -:-:'- j .':--~ (I F I).mus t a ne which is here 

named :?..ft cr the exccll~ n t. 8 '-'~J)()2'~;: '! 5:!1 .2.it t er Springs ~ Gorgc '. The 

t ype l oce.li ty i s Bi t t er Spr-;.;!~a ,, :; ,~ , The Bi tt er Springs 

Limestone occurs in fL f ew Sre.:. L l. " 11~:;'::'Op9 on the Ayers Rock,Kulgera 

r..nd Finke Shee t a r eas . Tho :ir~_ ~n:; ~ f:,·,')!'l:t i on of the Qutcrl)pe of 

do l omi t o in the s outh- eastern -;.r:!."'·:i .. :·f the Amadeus Basin i8 ba sed 

on their lithol ogy and st: 'u't i,!:I'PTL';, c position beneath t he Inindia 
Beds • . The Inindia Beds ar c cor :.: 'J. ~.l:~('! CI. with the Areyongfl. Forma.tion . 

In the ItacDonnell Range t ho l~i t 'b ,-;; 8·i )J.'ings Lime stone lie s b e twee n 

the Heavi tree Qunrtzi t e be l ;)' .... !.\!'l.': t!l~; Ar eyonga Forma.tion ab ove. 

No l ower contacts 01' tih C' :[.:::t:·~~:E 1; ion nre visible in th0 a r ea 

studied and it is disco nf C' r rr.nb~L'y c"le:rlai n by the Inind1a Beds or 

unc onforma bl y overlain by t ~l.J O:,:,{! ,:,,·l.c: i E'..n Sta irway Sandst one, the 

C.qmbrian Pert A.o orrt a Formati o !~ P'!:;:S. t ho P::.IB,0ozoic Langra Formation. 
Outcrops of the Bitt er · Spr j, ng3 L·.L!:':' :3tc ne nr e poor And are gene r ally 
in the f er m of l ew hills ( 1' !'!l(;u :1 d. ~ .. 

The Bi tt cr Springs Li!::(~f! t ·::.:.' .. (' C'.::'ops out in the c or e of a n 

overturned nnticlinc , 23 mi li) 8 r:. o~' ~ ')::.- n.~:rth-cast of Curtin Springs 

Homest ~""d, wher e it i s uncon:(. :::;,' x.t=\.:;·J.y overln.in by the St!?irway 

Sa ndst one. Sever a l isol nt cd out,ce,,'?s of t he f l1r mation are 

exposed on tho a lluvial plain r~ orth of the ~{ern :') t Ra nge but sh~)w 

n o c ontac t s with younger f() r m;'l, t j . ~':-:.8 . 

The ()utcrop of St;\irway ':>~."'IG.lrt onc , i n sn ofl.st-west tre nding 

ridge, 3 miles s outh of Angas D~)~'.;:l,':'] ~! omcst e?.d , di ps t o the south 

unc onfQrm..'\bly off s ev{;; r a l s m.':!.l l c i.-;' tl~I'.J pS iJ f Bi tt or Springs 

Limestone. In the s e s m9.l1 out~r ' d"~ the f or mation is intricat e ly 

f olded with, a nd disc onforrl~.:tblJ ·-:','::.:;:l p,i n by, the Inindi.ll Beds. 

The b est CXP OSur3 of t l1(-; [~ :;.:j tl; r Springs Limestone ar e in 

t wo outcrops in th~ cor q 0:1: t.tJ.(; ~} } .. i,l';""1Ua. Rnnge . A t t his 10ca 11 ty 

tho forma tion is d1 sconf':)J:' rrJl.::~.~.· f'7G.C'1,."i::l by the In1ndi~ Beds and 

overlB.1n by conglomcr'ato nnd f;~GY· · i,>.ct, ;:o of the P ortnoorrto 

For mation with an a ngular unconfur '/li t y. 

One sm~ll poorly exposed outcrop of Bit t er Springs Limes tone 
in the Black Hill Rnnge in t ho Finke Sheet area occurs ncar 
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outcrops of ~hc Inindia Beds and is unconformably overlain by the 
PRl~Gozoic L~ngra Format ion. 

The Bitter Springs ,Limes tone consists predol!line.ntly of 
dolomite with a few interbeds of eale~reous dolomit e and limestone. 
The dolomite is commonly dark bl ue- gr ay , with r ed , pink, m~.roon 

a nd purple-brown v;;rict i cs and r.:.() ~ t:ty fi ne_gr r'.ined p:. nd some 

'l!l.edium and coa r sc-grB.il!ed. Coli i;ic dolomite i s found a t some 

loc~li ties . SOIDe of t he dolomi t8 c.:::ntl".ins ~bundo.nt CORre z 8.':!.nd 

gr a ins :?nd most spcci:r.cns h~l.VO S·Ji!!O bl'3b s or thin I nm1nac of :fine 

sn..nd gra.ins . Tho be ds are 12.El.:tn["to d or t hi n and thcr~ arc inter­

beds of gr ay thin-beddeu siltstone ana medium, friRble sa ndatone 
in the Erldunda Ra nge . A so:.!?l! 'thickness of thin-bedded , silty, 

fine , silicified, dark purple- brown sandstone with pseudomorphs 
/lft er halite occurs E'.bov c tho c101omi t e in tho wes tern GXpos\U'c 

in the Erldunda Rnngc. Thts sp.i1dstone sequence is t crt a tivcly 

placed in the Bitter Springe Li.'l:.0f:! tonG. In n0 A.rby areas the 

do l omit o of tho formation is overlain by chert and SB.f1dstone of 

the Inindia. Beds, suggesti!'1(£: or ·:n::io.r. of tho top of thq Bitt er 

Springs Lime stone. Irr egular cl:.f:rt bg,nds, I f-'.Jl1inae , Bnd l e nscs arc 

co.rrJnon in most outcrops of the forr:mtion . Possible stroma tolites 

arc present in the Erldunda Hr.-.age a nd well preserved s tromat oli t ee 

arc prGscnt in the out.crop i n the Ble.(.:k Hill Range. 

A thin s ect ion of n sp..mple fr om the Bitter 3prings Lime ­

stone fr om a locali ty ~orth of ~hc Kerno t Range shows a fine 

gr"incd dol omite , po.rtly r corysl"llisad and poxtly r eplaced by 
chert. Fin.J subangulnr ql::..E.:.r tz up t o 1 In!!: . across is present snd 

tho rock is in p .~t oolitic w:i.th the oolite s eet in a coarsor t 

r ccrysta lliscd t dol omitic IDi?l.tri x . 

A thin section of t ho dolomi t e from Ippia Hill shows sffiell 

me-sees of fine c~bonat e surr ound~~ by co~~ser crysta lline 

dol omite. The slide shows unevenly di s t ributed fine a~nd and . . 
silt i n irregular pOG s. 

introduc ed voi d filling 
The coe-.rSGr carbon."\ t c o.ncl qui?rtz lJl::\y b e 

mat eri8.J.8. Iron st~ining is c ommon (tnd 

is probab ly the cause of t he r ed. co l e,urflt i on of tho r ock. 

The thickness of the :ilHtor Springs Limestone in this part 
of the Amadeus Basin c t.:'.nnc t be est:!.!!!atod from the incomplet e 
e xposures . Th€ for~E'.tj.on is a ~hallow ~arinQ deposit on a 

stnble epicontinenta l she l f. ~h\) !1:.p.PPGd outcrops indicf),t e 

deposi tion over the wholo o~ th0 A.n:.~"'{).C'\;_9 Basin a.nd ther e ArC 

indications, mainly from cxposuZ'(:s oU~8idc t he Amadeus Ba sin, 

th" t the forma tion was pr obably depOSi t ed well beyond the present 
limits of the Be.sin. The Bitter Springs Limes tono is thought to 
b e Upper Proterozoic in ~ge as it is overla in by both gever a l 

thous~nd foet of sediments a l so t hought to be Prec~mbrian in age , 
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and by Cambrian rocks with a pronounced angular unconformity . The 
only fossils found ar c strom~t o lit e s. 

Inindia Beo.s 

The Inindia Beds, as defined by Wells, Ranford, : and Cook 
(1963) is I the s cqucnc J of 8i.J.tstc.'nc'l ar.ndstone, chert', chert 

breCCia, and t hi!1 c·~(~~ cf dol':b~i "i'.if..) :d:oich .:'!isconformabl;y ov erlies 

the Bitt er Spr ings IJ i!i~:.:. s tiSo nc C" ... t .~:::J :Ll IY-J\.l ;.~1('5n~ probably: unconform­

ably by tho 1ji inn~l J. ~·'::: ·~~B '.. T.t. ~ ?J.~~.;; ~.:!: :lc ri.vcd from ~nind1a Bore 
in the south-er.st (~;)n)G ~~" of th~) IJf'~\::o ,',,:na1('u f. Sh ee t area a nd 25 

milos east of An gtJ . ..:! lA .. '.'mB . 1.r :t~c::C(; oj {:: !lO t~r;;:1d section, :and the true 

maximum thickness L5 '_'-.du!ow:J . 

The Inindi e. Bod e ;),.:::" 2 "n::pe8~: :1 ':ii,s ~;o(l.t i nuously fliOm a bout 

20 miles north-wes t of Cu rti i.1 Spr hlt~s 0~1 tt!.~ Ayers Roqk Sheet oreB, 

across th0 northern 1-~a:'t G:f th.:-; ~Cl;;.l:::·.Gr r:, :::~.i..(;~t area to 'Black Hill, 

4 miles north-ea s t 0/ 1/i t . Watt C'_':'! ·i:~.e }<'il:~[e Sheet are~. The most 

southerly exposures p,r~ erou:::-.o. Kt , Gon~.9!·· 3..rld at ~t. F;ingston . 

Most of the out cr o!)s Ecce '000."'.", a.',IC sI('l :u·) stlv mounds of chert ahd 
~.- " I 

jasper fragment s w1.i;h l ow :::,idgc:\,;,: of f> ~i.i.'ldfrton e . · Other ,mounds 

consist of pale sili ci!i. ,~'.l :":dJ. t8~mles.o Some better e~posures dO 

occur t notably a t t hE; '?r Gm:!..~(~;::.:t :('j"'~'b€: 12 :Hiles north-~ast of 

Curtin Springs , t hE: circ·.1.l:l~ stJ.· ik~ :.:-idt,?;'8B araund Mt. ~ Connert 

and at the isolat e d. rtc1.gGB t~ mi lr;a west of Pulcura Well near the 

middle of the Ku:-!.gex'a Sheet B.!'za .. 

Stratigr3.pr~ t c~]~J.y .. '~:(! sr'J i e no I~onc lusive evidence on the 

relationship of t h~ Ini ndie. }3(:&(~ wi th t.h.c ua1~r1ying ~i tter Springs 

;Limestone . In the ~:fNP pJ.a.o:}S Wh0~~ the two hav a been . s een in 

contact, 1. o . in t ho Erld.unda ~3,n6G f",nd 12 mi l e s s Qut}:l-east of 

Angas Downs, the un! ts a::--c appal~e1l1jl~;, cC!:1formable . HQwever, at a. 

number of loca lities a. til~.i.t ,; ~(, j·.'iz";n. ~.3 Q: .. pos ed in ~he Inindia 

Beds, and in thi s t:!. ll~~ tn !.l.l.:J'C.C r" ·:) ll.S f:ma..l.l cr ,~_';'1 t iCB have been found 

in situ, consisting c:f. siJ .. i ,:~if~~0d 1)~"'o ~'!:1. :l.olomi t e , chert, a nd 

siltstone , all of W11iC'h ·:-a..n bE: c ,1;~:r:olH'~·:':':;' with rock t:ype s in the 

Bitter Springs Limo:':ltono, 'f..b.o:':"::f0:'"'.;, p. . .:! t:1cre is no ~ngu1ar 

discordance be tween '~hc I ni no.la ~~8.clS an~ t:he Bi ttcr Springs 

Limestone, the contac t (11' t::-. r:-, t'!U) i s r ·cci.:;;?'J l y di s conf9rmao1oj At 

one locality 7 miles w:~::lt 0f A!1.2"f! ~ D:::r .. t:8 1 .:.:. sandstone ' ridge in the 
Inindia Beds dips SQut l! at y) :.\ a ·PF':l:,:· ,':ll ~ ly taki ng it beneath a 

largo mass of B::!. t t GY.' 8pri..ng3 Li~~f:lto!:.c i..n.rr.(":ri i.a t e 1y to ~ the south. 

Howev er this 10ca:Li.'~y if) ~. n -ljhG CO T C:; of !-1~). ~nt ic1ine t and there 

At only on0 I·::':J d·!.:Lt:'i~ e.-;:; t ;:hJ !..',:;.:J'tRY.·'!J e nd of the Basodow 

Ra nge , arc the I n i ndi:? :L3 :ds S:1c n ~loso to the ne xt ove rlying unit, 

the \i inna11 Beds. Her o , n smal.L '. ~ X:Josurc of coa r se , whi to, 

kaolinitic s andst on2 2~d siltstone of t he Inindi a Beds under1i~s 



37.

the closely jointed, dark-brown, blocky siltstone of the lower
part of the Winnall Beds. The two formations strike parallel to
each other s but no dip is determinable in the Winnall Beds, so
that avide:wo for an angular concordance or discordance is lacking,
At several other localities, notably along the north side of the
Basedow Rc:nge, the exposures of Inindia Beds have a dip and
strike cl•)se to that of the overlying Winnall Beds to the south,
and along the north side of the Kernot Range, the strike and dip
of the to formations is the same. However close by on the
neighbouring Henbury Sheet area, on the northern side of the
Liddlo hills near the western end, an outcrop of kaolinitic
sandstones and siltptonos of the Inindia Beds strikesat 140 0 while
a few :rards to the south the Winnall Beds strike 110 ° . Along the
southern side of the Liddle Hills, the Inindia Beds strike at an
angle to the Winnall Beds, while at the eastern end of the 'Jidda.°

the two formations have parallel strikes but different
dips. Definite unconformities therefore do exist betWeen the
two formations, and it seems that the Inindia Beds are in places
appttrently conformable beneath the Winnall Beds, ,while in other
pl!tces they are unconformable.

At the Angas Downs aerodrome on the Henbury Sheet area t in
small area 24 miles north-east of Mt. Ebenezer HomeOtead, and

1.n the Erldunda Range, the Inindia Beds are unconformably over-
lain by the conglomerate of the Pertaoorrta Formation At many
other localities, mostly on the Ayers Rock Sheet area, the
Inindia Beds are found unconformably beneath the Stairway Sand-
stone, and this relationship extends well on to the Kulgera Sheet
area, as far east as the eastern end of the Basedow Range. Actual-
exposures of the unconformity surface are few, but the very
different natures of the lithologies of the two units enables the
position of the unconformity to be located within a few feet.

The Inindia Beds have a Mixed lithology, but sandstones
and siltstones are the most common rock types, with small amounts
of chert, dolomite, and tillite. In the whole sequenee of
Inindia Beds,, as deduced from several localities (Table 2), there
are at least eight sandstone intervals of different thicknesses
but usually less than 100'; These Sandstones are white to
yellow-brown, slightly kaolinitic, generally medium tä coarse-
grained but with some fine-grained beds, medium-bedded and blocky,
moderately tough to friable. One of the thicker friable sand-
stones near the middle of the sequence possesses well-developed
pseudo-pebbles, where patchy silicification has formed spheroidal
concretions up to one inch across. The two sandstone units
highest in the sequence form the outer and inner concentric strike
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ridgcs around Mt. Conner. The inner ridge is eNtree-graine d, 

fri3blc , strongly cross-bedded Bnd contains some angular granules 
of chcrt. In thin s ection tho s~ndst o ne s are mostly ortho­
quartzites (Pettij ohn, 1957, p.295), compos ed of grains of quoxtz 
and chert, in places with e smo..ll amount of siliceous cement. 
Somo subgroywacke also occurs. 

The lowest observed sandstone near the base of the Inindia 
Beds is conglomeratic in places, with granules and pebbles of 
chert, reef quartz, and jasper , both well rounded and poorly 
rounded in the one bed. In some exposures the amount of angular . 
pebbles becomes great enough to form a chert breccia. The sand­
stone matrix is often manganiferous and blue-blaak, "while in other 
places a certain content of oolitic hemati te is f ound. 

The siltstones are mostly white and pale cream, yellow, 
pink , and yellow-brown. The rocks are laminated to thin-bedded, 
kaolinitic, in places micaceous , mod erately tough, often with a 
sub-conchoidal fracture. Claystone occurs commonly with the 
Siltstone, and the thin sections show laminae with siltstone 
grading into olaystone. Other siltstones are poorly sorted and 
sandy. Some shales also occur with the Siltstones, but are not 
common. 

Mos t of the cherts in the Inindia Beds occur in the middle 
of the sequence, but some thin alternating beds of ohert and 
s andstone occur noar the basc o The cbert is vari .-coloured and 
the commone st varieties are red, green and ye llow, irregularly 
laminated and splintery; mass ive , cloudy, blue-White, fractured; 
white, oolitic ; black, oolitic commonly with quartz geodes; and 
a pale grey and whit e , thin-bedded type. 

Dolomite was found in situ in the Inindia Beds at only two 
localities. At the prominent ridge 12 miles north-cast of Curtin 
Springs, the dolomite occurs at the top of the exposed sequence 
as a pale pinkiSh-brown, tough, laminated rock, interbedded with 
yellow-brown siltstones. The other locality is a t the prominent 
strike ridge 4 miles west of Pulcura We ll, where the dolomite is 
overlain by a white sandstone and then by tillit e . This sandstone 
is corrolated with the outer arcuate ridge around Mt . Conner . 

The tillite is well exposed a t three localitios. Four 
miles west of Puloura Well, and beneath the scarp of tho inner 
sandstone ridge on the north-eastern side of I'lt. Conner, the 
tillite consists of non-bedded, poorly sorted, yellOW-brown, 
tough siltstone, with angular quartz gr a ins up to haif-an-inch 
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across in the matrix and containing numb ers of crratics i n situ 

of quartzi"tle , black ooliti c chGrt trod j r:l.sper, ail tstone (wi th 
s triations) t and banded chert. Itany r ounded erratic s arc br oken. 

B~n(3ath the same scarp on the north- wes t er n side of ?¥~t. Conner, 

c::: rratics inc lude piecGs of yell ow- brown, silicif i ed dolomite 
containing r epl ac ement ble.ck cbert . In the Erldunda RMge the 
lillitc is similex, but i n places lacks crrat ics and is v ery 
cl"-,Yey. 

About 1700 fe et of Inindia Beds was measured in a s ection 
(KW-9, Pla t e 1) 12 miles north- cas t of C~rtin Springs . I n t his 
scction the s ediments above the dolomite arc er ode d. An air­
photo e stima.tion of the t hickne ss of tho sandstone s and siltstones 
around Mt. Conner gives a figur e of about 4,500 fe et , and this 
with an estimated thickness of 500 fee t for t he r ed-br own silt­
s t ance be low the measured scction m~kos a t ot al possib l e thick­
ness of about 7,000 fe et f or the I nindia Beds . The known s equence 
of th~ Inindia Beds i s shown i n Tabl e 2. 

The grea t er por t of t he Inindia Beds are probably m3rine 
sedi~cnt s, in v i ew of tho c onsider able thicknesses of sandstone 
and siltstone with no cross- bedding , and the exi stenc e of chert 
an~ dol omit e in the sequence . The actunl environment of 
deJlosi t i on 1s no t known, but the wFI.t or may hav0 been of an i nter­
mQdiat e depth on n shelf ar ea . Towards the end of deposition of 
the I nindi a Beds sequenc e , glacial conditions pr evailed, on the 
evidence of the tillite . The overlyi ng thick, cr OSS-b edde d, 
coarse-grained s andstone may indic~to deposition under continen­
t al conditions. Unfortunat e ly tho r oc ks directly be low the 
tillite arc e xpos ed only ut tbe locelity 4 mi l cs west of Pulcura 
Well : tho tillite bere is underl~in by ~bout 200 ' of white, 
medium- gr ained, kaoli ni t i c sandstone which be comes coarser, mor e 
poor~y sort ed and cont ains some nngular ch0rt fragme nts towar ds 
the t op. It i s t hus Similar, t hough without the cross-bedding, t o 
the inner s~ndstono rir~ above tho tillite a t Y. t. Connor, but 
whether it is a cont inental s andstone is not certain. A de t ~ ile d 

study of r ock types and the ir occurr enc e is necessary befor e mor e 
pr ecise ideas on the origin of the Inindin Beds c~ be g i v en. 

No fossils have boen f ound in the I nindi a Bc;:de, but from 
t heir unc onformable r GIE'.t i on with the overlying Wi nnnil Bede and 
their probably disconformable junction with the underlyi ng Bit t er 
Springs Limes tono , t he Ininr.1i F\. BO(ll9 ar G placed i n tho Upper 
Proterozoi c. They arc correl a t ed wi t h tho Areyonga Formation i n 
the northern part of the Amadeus Basin mainl y on tho exist enc e 
of the till ite horizon. 
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Table II 

Sequence in the Inindia Beds 

Thickness Lithology Remarks 
----:-------_ ..... _--------------
Top of sequence 

ca. 1,000' 

ca. 75' 

ca. ),000' 

ca. 650' 

Sandsi; or,f;!. wil::" t8, red--",)rown , and 

orane(:1lHmi:"'~at~:)a to thin 

bedde= . (;ros~·-'t)edded ~ COi'.x'se to 

med i1~~:1 .. -gJ:'atne6.i ?oorly S';.l"t8d. , 

friab.i.~; l.mo~.:i. ni tic I ·,~O r.()U2 J \'\li th 

lent tc.10s ~) f que.:.~ ·ij:l. 'll~.d. c.ner t 

granu:.·:::s, 

TillitE:, yellow t o nf'f ·--· .... i1ite , 

non-bedae:J., coa.1.~8e ~;;() f inc ­

grained , poo.~.· ly sort~d to un­

sorted, :90o:,'ly rCl..lr.l,d~·:l , tou.gh , 

irregulaI'iy j oi1'; t(;:ir (:lnyl~y, 

wi th erratics ) scmr-1 ~tr· iat0d . 

Sands 1: c)l1e, \'t',hi -i. e, l~J!.:i,ni? t ed , 

fine -gr a~:...rr.:-C!. ple.t;-r, c lean, 

Forms inner strike 
ridge around Mt. 

Conner. 

Exposed directly 

below inner sandstone 
ridge around Mt . 

Conner,in Erldunda 

Range, and 4 miles 

. west of Pulcura Well. 

Forms outer partial 

strike ridge around 

silicifit-~Q., E.t~h.,u· in Bect ion, r·a . Conner. 

rock b€0os:;;s tb.i.'1. b (; 6.:iarl, 

27' 

poorly X'o~.i~do d ana kf.l' lir~it ic . 

Near t .ha t op of th .. :; rL!G(~, rock 

is med i~.ID1·"f,raincd , 1):; (.":"1.'1 s orted, 

Sil tstOt:.0; +..: ."( . (~a~l! , yc:J.low t c.nd 

brown with "thin b eds of 

y ellow anti purple , fin c - · 

graincd ~ m-2.dt"'..l!ll. bedded dol o­

mi te noD.~' tap. 

163' Covered i! ;. ·:]r:.' r:val 

76' Sandst ·.)E0 f n:9rl:i:U'll-·g:~~:'.H;J d., 

poorly mcdht.t hodj~.'{l, w.tt~ 

large ·l~"i. :::.~~ ~1011c ts. 

76' .Si+ts i.:c:nG.>'."/h j t o ar~d. .g·rC Yl 

gypsif c::-··.::-~1.8 • 

114' Cover ed iil"~.l")rval. 

Occurs at top of '£JI-

9 s ection 1·2 mi l es N.E. 

of Curt in Springs,and 

below sandstone rid@8, 

4 mi l es wes t of 

Pul cura Well. 
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Thickness 

92 ' 

11 ' 
182' 

22' 

39 ' 

226' 

88 ' 

148' 

312' 

25 ' 

ca. 500' 

Lithology 

po or ly r::: ~~i:; ('H'l' 1 w'5. i;h ('veT' 50 sand 

St!:'8 ,:~>;:S ·'~n :3. si. l · ~s t o.:1.(l f .~ 'ag :n :-: nts . 

Co',) ::;1' c;:-1 

Ch o" t· . '-"- , 

pebbles. 
Sandst c!1.\~: pq,l (.~ b .!' -,i'll:."! 1 

b c ddoL'i. , !U0.';;' :!.'.FI' - rl' ::;',}.n cd , p J. ~.lty 

i n .mi(l e'llc: scct .':. Oi:1 ~ .rr,.::L1iuTIl 

t op . 

thin h0(!/~C(1' 1 "d . t h e.. ::0 '10: h Gf.::. of 

fcrrugi ~':! C;-L'.S S .~nr'lst (E"";) <:~n,i of 

gra ined f.'rmc1 A tone. 

Chcr ~ " no S "1~ ~ 3 ~ "~l n i ll* " ~ U <> '. " . ,-... ~ • .1 ........ . ,:; ~ . " ••• • ,; •• - ' 

Sandst onr..: ~ g"J.' (;Y :?x:.d p'.L-:'?l<1 -

brown, in p::... :?,,::.(~S rr-.::.ntll::.::1i.f·-

er cus . 

Si1 t eton 8; :r. ·,;1 c..'.. ':-,::.'':: Wr) , 

Base of sequenc e. 

Romarks 

Int2rpolatcd into 
section KW-9. 

I n places contains 
many ·chert pebbles , 
angular or rounded . 

Occurs bel ow bottom 
of sect i on KIV-9. 
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Winnall Beds 

Most of the prominent topographic features in the area,
i.e..Kbunt Conner, Kornot, Basodow, and Erldunda Ranges (Fig.9)
Mount Kingston, and Black Hill Ranges are made up of the Winnall
Beds. The Beds wore defined by Wells, Ranford and Cook (1963)
as "the sequence of siltstone, sandstone and pebbly sandstone
which lies unconformably above the Inindia Beds and unconform-
ably below the Pertaoorrta Formation, Cleland Sandstone,.nd

1t
asin

Larapinta Group". In the south-east part of the Amadeus he Beds

show the same stratigl-aphic relationships except that at one

locality at the eastern end of the Kornot Range the Beds are
overlain unconformably by the Xereenie Sandstone and in the Black
Hill Range are unconformably overlain by the Palaeozoic Polly
Conglomerate and Langra Formation. The Cleland Sandstone is
not present in the south-east Amadeus Basin. The unconformities
between the Winnall Beds and younger units are well marked and
may be traced for considerable distances. The unconformity
between the Stairway Sandstone and the Winnall Beds in the Base-
dow Range can be traced continuously for nearly fifteen miles.

The sandstone units of the Beds are relatively resistant
and form high strike ridges. The siltstone units of the Beds are
easily weathered and either crop out on hill slopes beneath the
sandstone ridges or as rubble on low rises. As well as the
localities mentioned above, the Winnall Beds occur in a riCgc on
the north-east corner of the Ayers Rock Sheet area, and in a small
downfaulted block in an unnamed group of hills seventeen miles
south of Mount Ebenezer,and four miles west of Pulcura Well.

Wells et al (1963) described three units in the Winnall

Beds; upper and lower siltstone units, and a middle sandstone
unit. Only the two basal units are present in outcrops in the
south-east part of the Amadeus Basin. A fourth unit of the
Winnall Beds, a younger sandstone unit, has been mapped in the
addle Hills in the south-west part of the Henbury Sheet area

but does not crop out farther south.

The lower silt&Jone unit is well exposed on the flanks of

Mount Conner. It is,,Ei.e: up cf dar 1J. purple-brown, thin bedded,

friable, siltstone and fine, silty sandstone followed by slightly
calcareous, dark purple-brown, black, fine sandy, siltstone which

is poorly, thin and medium bedded and contains some clay and rock

fragments.

The middle sandstone unit of the Winnall Beds forms the
prominent cliffs of .Mount Conner. The sandstone is separated
from the lower siltstons unit by about 15-20 feet of conglomerate
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which cons ists of r ounded and subrounded pebbles of silicified 
sandstone and black and whi t o chert "sot in a poorly sorted rna trix 
of sand. The conglomer ate occurs in beds four t o five fe et thick 
with i nt erbeds of sandstone . The overlying mi ddle sandstone unit 
is pink, silicified , poorly t hick bedded, in places cross-bedded, 
medium-grai ne d, with a few slump structuros and some subroundod 
pebbles and thin beds with weathered-out pellets. The sandstone 
capping 1!ount Conner is white , si licified and poorly sorted. It 
contains some fla t ellipsoida l cloy pelle ts. 

The basal silt9'~ono of the r. innall Beds occurs in 0. small 

downfaulted block be tween outcrops of the Inindia Bods 17 miles 
south of If.ount Ebenezer. The sediments consist of thin bedded, 
dark brown, silty sandstone whi ch is in part calcnreous , and 
intcrbedc\cd d',rk brown, silty, thin bedded sandstone •. nd siltstone. 
Ther e is Borno fine, white and yollow-brown , tough sands tone int er-, 
bedded with the doxk brown variety; The dark brown sands tone 
splits into rhomboi dal j oi nt blocks , about three i nches ~cross. 

The middle sandst one unit is well exposed in the large 
r anges. Two divisions of the sandstone arc apparent in the more 
complete exposures. The lower unit is a thick bedded, cross-bedded, 
pink, medium s andstone with convol u t e laminations, a few heavy 
mineral l eminae and current lineations. These beds arc overlain 
by a thinner section of finer grained, thin bedded to l amina ted, 
white sandstone with abundant ripple mark s nnd numerous bedding 
plane markings. 

In many places , particularly near the t op of the sandstone 
unit, casts of sand with e tubular shape, usually fla ttened, and 
gently t apering a t e ither end, cover the bedding planes (Fig.7). 
The casts have irregular brenches and one cast may cut across 
the path of another. Several cast s show signs of a small meridi­
onal groove or depression. The casts p~c from two to f our 
millimetrcs across ,'lnd gcntly curved or sinuous . Ther o 1s a. clear 
cut boundfll'Y with the underlying sediment", a nd there "ppefll's to 1>e 
no penetration into the underlying substra.ta. Similc.x nlJU'kings 
have been described from the Winnnll ,Beds on the Lake Amadeus 
Shee t area and were c oro"!a.rccl with .. synaeresis" cracks whi ch have 
been described by Whi"" ( 19b1) . They a.re a ttributed t o fissures 
tha t devel Op in a suspension where water is expelled from the clay 
- wa.ter syst em by intCl:nal f orces. They r oscmbla mud cracks in 
the sediments. Frar ey and McC l aren (1963) describe f ossil reliCS, 
as internal casts with tubos, which occur on a ripple marked 
surface of a. fino arkose of Huroni an ago (Lower Proterozoic) from 
the Canadian Shield. Frarey and /J.cClaren discount the hypothesis 
of a dessication crack origin because of the absence of clay or 



Fig.6. Cut and fill structures in sandstone of the Winnall
Beds, Basedow Range. Neg.No.M331-11,

Fig.7., Possible organic trails in ripple marked, silicified
sandstone of the Winnall Beds, Basedow Range.

Neg.No.11331-19.
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argillaceous material in the beds, the clear separation of cast

and substratum, the flattened form with a longitudinal groove,
the consistent diemnsions of the rods, and the overlap of one cast
by another without any mutual deformation. Similar considerations

apply to the markings in the \iinnall Bede and although they cannot
be definitely attributed to worm casts or feeding burrows they

appear to be fossil 'eMains.

The Upper part of the lower sandstone unit of the Winnall
Beds has many types of depositional features including cut and fill
structures (Fig.6), flow casts, current linoation, ripple marking,
and convolute lamination. In places the lower siltstone unit of
the Winnall Beds may be absent and the sandstong/RWan angular
unconformity on the Inindia Beds.

In the Yount Kingston, Black Hill Range area the Winnall

Beds crop out in strike ridges nearly fifty Miles long. There is
considerable change in the lithology of the sediments along this
ridge. In the western part of the outcrop near Mount Kingston
the sandstone is light coloured, medium and thin bedded with silt
pellets and minor interbeds of siltstone. In the Black Hill Range
area and at Horseshoe Bend the proportion of shale has increased
greatly to become the dominant lithology. The shale and inter-

bedded siltstone are greylcgrey-brown, purple-brown and green, and

both, together with some interbeds of fine, dark sandstone, contain
abundant grains of bright green glauconite. The glauconite grains
may be arranged either in thin laminae or rarely in small clotlike
masses. The sediments in this area bear a close resemblance to
the siltstone of the Pertatataka Formation. The beds show

abundant flow casts and clay pellets.

By stratigraphic position the Winnall Beds are correlated
with the Pertatataka Formation and are probably Upper Proterozoic
in age. The decrease in grain size of the sediments to the north
and east suggests derivation of the sediments from areas in the
south and west, probably mainly from provinces on the southern
parts of the Kulgera and Ayers Rock Sheet areas. The sedimentary
structures preserved indicate rapid deposition and strong current

action.

A thickness of over 2,000 foot was measured, mainly in the
middle sandstone unit, at Ippia Hill (KW-7, Plate 1). The thick-
ness is approximate because of the large variation in dips,
particularly in the lower part of the unit where siltstone is

interbedded with sandstone.
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CAr.:BRIAN 

Pertaoorrta Formation 

The Pertaoorrta Formation (Wells e t n1. 1963) was r e­
defined from the t erm Pertaborrta Group ( Prichard and Quinlan 
1962). This r edefinition was considered desirable because 
although the Group was recognisable away from the type 10ca11 ty 
the formations were not, and instead of defi~ing new groups at 
each new locality it Was thought preferrable to change ' the nomen-
clatura from a group to a 
members where necessary . 
by Wells et a1. (1963) as 

formation and define new copstituent 
The Pertaoorr t a Formation ip defined 
- lithe s equence of interbedded s ilt-

stone , sandstone, dol omitic limestone , shale and quartz graywacke 
which lies conformably beneath the Pacoota Sandstone and both 
conformably and unconformably above tho Pcrtatataka Formation. 
The type locali ty of the Pcrt aoorrta Formation is in the Mac­
Donnell Ranges near Ellery Creek and the unit includes both the 
'Pertaoorrta Group '/~~umbera Greywacke ' of Prichard and Quinlan 
(1962)". 

In the south-eastern part of the Amadeus Basin the rocks 
id~ntified with the Perteoorrta Formation have changed consider-" 

ably in Ii thology, and the main rock typas pr~sent arc conglomerate, 
coarse sandstone , grcywac~0 , siltston~ and dolomite . The 
f ormation is identified by its stratigraphic position. None of 
the rocks is fossiliferous. 

In the Kulgera Sheet area the Perteoorrta Formation over­
lies the Bitter Springs Limestone, the Inind)a Beds Rnd the 
Winnell Beds with an angular unconformity and is over l ain with a 
r egi onnl unconformity by the Ordovician Stairway Sandstone. 
Although in s everal s ections the Pertaoorrta Forma tion and the 
overlying Larnpinte Group r ocks have a similp.x atti tude it is 
apparant that an er osional interval s(?parates tho two units A.nd 
in most places there is a congl omera te at the base of the 
Stairway Sandstone . 

Outcrops of the Pertaoorrt a Formation ar c poor. It is 
exposed in small mounds and hill s north and cast of the Bascdow 
Range, and in the Erldunda and Uount Sunday Ranges. One small 
outcr op of pebble conglomerate doubtfully r eferred t o the 
Pcrtnoorrta Formation is present on the north-cast corner of the 
Ayers Rock Sheet area. 

The outcrops of tho Pertaoorrta Form~ti on in areas ncar 
Angns Downs Rnd t o the east as far as the Erldunde Range are 
predominantly conglomerRte, quartz gre,ywllcke , 811 ty s a.ndst one 
and s ome clayey siltstone ; the sediments are mostly poorly 



sorted and contain abundant rock fragments, clay pellets and

lenses. The conglomerate contains^pebbles,

cobbles and boulders made up predominantly of silicif4.ed sandstone.

Some boulders are five feet across. The phenoclasts are well

rounded to rounded, poorly sorted and enclosed in a matrix of
extremely poorly sorted, coarse, kaolinitic, purple-brown grey-

wacke. The phenoclasts of silicified, whits and red-brown
sandstone in the conglomerate are derived from the Winnall Beds.

Many chert fragments, lithologically similar to the chert in the

Inindia Beds, are also present.

The greywacke is purple:-brown, poorly sorted, coarse and

medium, with small angular rock fragments and angular grains,

abundant silt and clay matrix, and with subrounded to rounded

pebbles. Friable, red-brown and purple-brown siltstone is

present as interbeds in the sequence.

In places the sandstone of the formation is thin• bedded,

finely kaolinitic, purple-brown or white, silicified or friable,

with clay pellets. The sandstone is mostly moderately well to

poorly sorted, medium to coarse-grained with small cross-beds,

and small angular clay and rock fragments. In many of the out-

crops visited the sandstone is in sharp contact with the over-

lying conglomerate (Fig.8).

The conglomerate, greywacke, sandstone and siltstone are

exposed in small outcrops in the area between the north-east of

the Ayers Rock Sheet area and the Erldunda Range. However, in
the Yount Sunday Range the sediments are predominantly red-brown,
chocolate, green, grey, purple-brown and grey-brown siltstone
and grey-green siltstone, with thin interbeds of grey and white,

fine-grained, slightly calcareous dolomite. The siltstone shows

some bedding plane markings. The dolomite contains some

secondary chart. It is mostly laminated to thin• bedded but

weathers medium. bedded. In the eastern part of the Mount Sunday

Range there is a thin sequence of poorly sorted, silty, orange
and brown sandstone, arkose, and pebble beds above the section
of siltstone and interbedded dolomite. The phenoclasts in the
pebble conglomerate are up to 6 inches across and made of granite,

mica schist, pegmatite, quartzite, quartz,and some purplish

dolomite. The arkose has abundant angular pink feldspar, and

clear quartz grains.

An incomplete section measured in the sandstone, siltstone

and dolomite of the Pertaoorrta Formation at Mount Sunday gave a

thickness of about 260 foot. A section measured in the conglom-

erate sandstone and siltstone in the Erldunda Range gave a



Fig. 8. Conglomerate and underlying sandstone of the
Fortaoorrta Formation in thee:astern part of
the Erldunda Rango.

Neg.No.C/6276

Fig. 9. View looking north-east over the Erldunda Range from
Ippia Hill. Winnall Pods in foreground.

Neg.No.G/6304



• 

.~ . 

• 

• 

47. ,. 
complete thickness of 370 fe et bctween the Bittcr Springs 
Limestone below and the Stairway Sandstone above . .. 

The type of sediments and thoir ehRnges l~tcrally suggest 
that this araa was the margin of Crumbrian marine sedimentat ion 
with depOSit i on pr0dominantly of coarser ne P-I-shore clastics . 
The trRns ition from shore- line type of deposits to m~inc 
sediment~tion is probably marked by the chang8 from coarse clastics 
in the Erldund~ Rangc to dolomite and fine clastics in the Mount 
Sunday Range, 

Thc agc of the sediments can only be deduced from their 
stratigraphic' position and they arc !'.ss igncd a Crunbrian age . Tha 
units CRnnat be correlated with any certainty with the described 
members of the Pertaoorrte Formation from neighbourin~ arcas, The 
l ack of any f ossils in the sediments also precludes any pre cise 
age determination. Conglomerate at the base of the Cambrian 
sequence is prescnt on the Hanbury Shoet erea but there is no 
evidence t o suggest that it is tho same age as tho C~~brian 
c'onglomerate a t the southern margin of the basin . The marginal 
congl omernt c may represent a late transgressive stage and could 
be Upper Cambrian in age . In a similar fnshion the s~ltstone and 
dol omite in the Mount Sunday Range area can be correlated litho­
logically with the bas"l part of the Je,y Croek Limostonc Member 
on the Henbury Sheet but it is not necessarily the same age . The 
arkose and c onglomerate overlying the siltstono and dolomite 
could be pr.rt of the interfingering shore-line and m~xine zone as 
already mentioned. 

ORDOVICIAN 

LARAPINTA GROUP 

The Lerapinta Group as f ormer ly defined by Prichard nnd 
Quinlan (1962) is made up of f our fcrmeti ons which are, in 
ascending order, the Pac ootn Sandstone, Horn Valley Forma.t i on, 
Stairwe.y Gr aywacke a.nd Stokes Form~tion. ,The name Stairway 
Greywacke was revised to Stairway Sandstone by Wells, Forman and 
Ranford (1962) and the Horn Valley Formation to Horn Valley 
Siltstone by Viells, Ranford and Cook (1963) . Of these Larapinta 
Formations only the Stairway Sandstone and Stokes Formation ar e 
present in the south-east part of the Amadeus Basin • 

Stairway Sandstone 

Prichard and Quinlan (1962) state 'The formation of quartz 
greywacke and quartz sandstone which at Ellery Creek conformably 
overlies the Horn Valley Formation, and is there followed 

unconformably by tho ~~oreeni e San~stonet does not appear to have 
been formally named, although Chewings (1 935) r eferred to it in 
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a Table as • Stairway Quartzite '. It is here ne~ed the St~irway 
Gr eywac ke '. The formation Was redef ined as Stairway Sands,tone by 
Wells et 13.1. (1962). 

In the south-cast part of the Amadeus Basin t he Sta~rway 
Sandstone unconformably overlies the Bitter Springs ~i'mcs tpne, 

the Inindia Beds and the Vl inna ll Beds and lies disconformably on 
the Cambrian Per taoorrta Formation. 
by the Stokes Formation or i n places 
Me sozoic deposits. The exposures of 
well defined str uctural f eatur es and 

It is overlain c~nformably 
unconformab ly pverla in by 

-
the lower uncorformi.t y 
on the air-pho~os :. are 

prominent linuamonts which can be traced for severa~ miles . 

a.rc 

The formation crops out in 
wes t and as far east as Wi.t . Watt . 

ar c t hose small exposures 17 miles 

the Curtin Springr area in the 
The most southerly outcrops 
south of t he Basedow-Range and 

on the south side of Mt . King ston. The f ormati on crops o~t mostly 
a s low strike ridges ~nd small hills, with 
north-eas t part of the Kulgera Shee t where 
forms the high ridges and hi lls of the Mt . 

one c xc~rtion ~n the 
the Stairway S~ndstono 
Sunday Range. 

, 
The Stairway Sandst one compris es medium and finc, white, 

thin and medium bedded sandstone , coarsc, cross- bodp.Cd.: 0lEmgc , 
yellow and whitc sandstone and minor interbeds of kaolini~ic, 

" fine se~dstone, siltstone and conglomer~t e . Pollet " pho~pbRte 

occurs in l ens ing bodies in part s of the formation ~nd largo 
phosphat e pellets occur in the basa l congl omer a.te ir the ~j t. 

Sunday Range. 

The lower p~t of the formation, at most loc~lities in 
the s outh-east pp~t of the Amnd~us Basin , is made up of ye~low, 

or ange and white sandstone, and is coarse- grained, i n plac~s 
bimodal, poorly sort ed and beddad, with l arge cross~b eds a~d thin 
be ds of coarse, angul ar s and . Where th e;: formation pnconfo:x:mab l y 
overli es Upper Proter ozoic rocks n thin ba sal conglpmerat ~ , 2-3 
fe ot thick; has angul ,,;; fragments from the underlyirg beds, Th~ __ 
fragments aro mostly 3-4" acr oss , and s ome up to 6" r F.\~ d c9nsist"; 
commonly of chert, silicified se-.ndstone end some si ~t~1!onel. The 
matrit is a siliceous, poorlY sorted, coarse sand. I~ " ~nny 
placeS ncar the unconformity with Upper Pro terozoic ' fo~ations 

the Stairway Sandstone is slickensided and quartz vpin;d. The 
disconformablc contact with the Pertaoorrta For matipn :15 marked 
by a thin basal co"nglomerate, 1-2' thick, made up m~inly of 
angular, white "quartz and quartzite aver aging ! " across E'.nd a 
faw pink f eldspar fragments and black biotite f lake~ in n coarse , 
angular, s and m~trix . The conglomerate is well exposed in the 
Mt. Sunday Range and in several places cont ains dark- grey, and 
some sma.ller brown, phosphate pellots up to )" across of 
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fla ttened ovoid shape or irregul ar out l ine . Some of the beds in 
the basal sands t one cont a i n abundant worm burrows, "pipe- rock" 

and some bedding planes are covered with a mult i tude of inverte­
br ate tracks including Cruziana (Fi g .10) . Some of the vertical u ­
shaped burrows can be r eferred to Diplocraterion. A s~milar 

coarse basal part of the Stairway Sandstone on the south- east 
part of t he Lake Ama deus Sheet area was doubt f ully r eferred to 
the Pa coota Sandstone (Wells et al ., 1963) but it is now apparent 
that the Pacoota Sandstone is absent in these sections and the 
Sta irway Sands tone rests unconformably on older Precrunbrian units . 
At many localities the basal f ew feet of the Stairway Sandstone 
i s de eply s ilicified and the ro ck breaks with a conchoidal fr ac t ­
ure . This r ock has been used in several places by aborigines 
for the manufacture of tools . 

The medium and fine sands tone overlying the basal coarser 
s andstone is richly fossiliferous and al s o has a bunde.nt bedding 

plane markings including "dingo- paws" (Fig.11) and Cruziann.This 
SD.ndstone has some inter beds of \{fI.o lini tic and some ferrueinous, 
fi ne sandstone and cOP.rscr sands tone ( i n p l a ce s phosphat ic) and 
siltstone. The sandstones hEl.ve clay pellets in some thin beds . 
Most of the sqndstone is silicif i ed t o varying degrees . The murine 
fos s ils include pelecypods , brachiopods, nnutiloids and tri l obites. 

Pseudomorphs of fine sand after halite were found i n a 
fi no , poorly thin bedded, silicified, whi t c s andstone 4 miles south­
west of Mt . Ebenezer . The sandstone has :.?bundant tracks and 
tra ils on bedding planes . 

A small outcrop of Stairway Sandstone, about 40 f eet thic~ 
overlies t ho Winnall Beds with an angular unconformity at N.: t . Watt. 
The highest beds arc fos si l iferous, si l ic i fi ed , tough sandstone, 
overlying fri~ble , whit~ and orange-brown, fine s~ndstonc . The 
l owermost beds arc coarse, r ounded SRndstone with a thin conglom­
er ate, containing subrounded to sub?.ngular pobb l a s of whi t c q1l&"tz 

up t o about 2 inches ~cross , at the unconformity . On the south 
side of the Kt . Kingston R~.ngc sili cif i ed and fractured beds of 
the Stt.tirwp...y Sandstone crop out i n f'. small strike ridge, .'lnd the 
beds ar c overturned to the north . 

Sever nl sec tions wer o measur ed through the Ste. irway 
Sandsto ne . It i s 350 feet thick in KW-1 in the lit . Sundr.y RMgc 
and 220 f ec t thick in KS- 1 i n the Erldunda Range . Two scct i ons 
were mc~surcd in t he formation 12 miles north-east of Curtin 
Springs Homest ead. 150 feet of t he form8.tion was men.sured in 
KW-1 0 where there is a good upper contact with a sandy dolomi te 
of the Stokes Formation. At KV/- B tho upper limit of the 
f or mation 
possib l e . 

is poorl y defined and an a ccurRte thickness is not 
About 170 f eo t of the formation i s exposed. JilIeasured 
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Fig. 10. Cruziana and othor tracks and trails in tho basel part 
of tho Stair-my Sandstone, wostern ond of tho Besodow Bango . 

Neg.No . G!6301 

Fig.11 . lIDingo_pawo lt in tho Sto.irway &.ndstono, wrth of 
Curtin Springe Homestead . 

Neg.No.G!6308 



• 

• 

• 

• 

50 . 

s ect jons KW1, Jew8 , ICW10 and KS1 ar 0 shown on Pl.r:'!.t c 3. 

'.rho I3.b-...;. r .. ":'<;I.nt fossils i n the St9.irw~y SR.ndston0 ind i c n te nn 

Ordovician age. 'l1hey also ind i cate that only the upper part of 

the formati on was depos ited in the s outh-east part of the Amadeus 
Basin (Joyce GjJher t - Tomlinson, pers . camm.). The foss il 

a ssemblage fr om. ii"" 4 Wa tt is cons i dered by Joyc e Gi lbert- Tomlinson 

(pers.comm . ) . to be anomalous. The earli est possible age of this 
fauna i s early 1l'.1.ddl c Ordovician . 

'file abundanc e of f ossils a nd the pr esenc e of hali te 

pseudomorphs i. nf.'. icHt e depo s ! tion in ?v sh::t1.J. ow fi'.ar i nG, sta bl e 

shelf 0n i,.'i. ro D~c:n'; , Th e increas e d COp...r~:Bn0 SS of the s cclir.!.:mi.:s and 

th0 f a ct: tha.t only 'tho upper part of tho formation wa s d GpoE.i i t ed 

i n<1:L catc s $. t:r.::.n8gr C {~ Bi ve sllo.!'81inG doposit w:L t h sGdirr.cn t ,3 
prob ~!.bly dOl"i '/ ~rt Iron a ter rain of Hl/peI' Pr ot c!'ozo ic anc. P;:'\;': ­

ca:::br ·.L a n :c cct~s w!.\..i ch 1 0.y t o t h e sout h . Parts of tho:: b ~,E' al 

c ong]c:,~cr~, t0 of th·:;! fo r rr;a.t i on i nd:i.ca t e derivation fr olT: a not t oo 
dt st9Ht gl.'B.i.ll tic t l::r.ra"in . 

Th e 8t::k{~s .~' orf!'.ation (Pr ic:J.a.rd a nd Qll.~.nJ..an~ 1962) is l17.he 

formatic.'~ cd ~ .l.!. tRtone and fine-gr 9.in~ d: cilt y grcywackG W!J j ch 
confc l:"mabJ.y cvor.'l ice th:; Stairway G!'c:ywacke and is disconf ol."'m­
ably succeeded by t he Mcr ecni 0 Sa ndstone and is the top for~at ion 

of the Larapin t !l Group". I n the south- eas t Ama.deus Basin the 
upper ~nd lower boundaries of the Stokes For ma tion are not well 
exposed. There is a sharp contact between the snndy dolomite a t 
the base of the Stokes Form~tion and the Si liceous, fine sandstone 
of the St 3irw!'l.Y S?nds tone t we lve rr.i l ~s north- east of Curtin 
Spr i ngs Homestead . The cont e-.c t with the !£croenic Sandstone is 
i n ~ost areas ~ppar0ntly co nforreab l o and grad~tionel in th~t at 
the base of the Uer ocni o Sp.ndstone the r e i s interb edded siltstone 
and sRndstone . The top of the Stokes Forc~t io n is arbitrarily 
taken as tho ba se of the first prominent bed of sMdstone . This 
SA.ndstone bed forms a small sc e.rp or ridge at r~os t exposures 
~nd m~y be succeeded by thin siltstone beds a nd then by the main 
bo~y of s a.ndstone of the Illerecni c SJ'lndstone . 

The sediments of the formation r:l.1.'e ep,sily wCI':'.thered ~nd 
usua lly underly Rlluvium i n SQRll s t rike vRlleys. In places it 
i s exposed on hill s lopes boneath r idges of t he N~ere0nie 
S ... ndstono or r are l y e.s rubbly outcrop on alluvial fle.ts . The 
dolomi t c beds F!.r c more r esistant and m~.y form low s tr iko ridges . 
Poor 0XPCSU::'cs 01 these fo r mR.tions ar e present on the northern 
p~t of t he Kulger~ Shee t ar ea, nor th of Curtin Springs Ho~e­
stea d and in one outcr op eight een miles south of t he Basedow 
Re,nge . 
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The Stokes Formation consists of varieg'lted, thin ·bedded 
~nd lamina ted siltstone, interbedded ~inor fine sands~ono and 
calcPorcQus sandstone , nnd thin beds of silty and .s -? ndy dolomite. , 
The calcareous part of the formati on is usually towar~s the b~se . 

rlost outcr ops of tho s11 tstone show pseudomorphs of the enc l os ing 

so di~2nt ~ftor halit e . 

:~ f:'.rine ml\cr ofossils, mA.inly pelecypods, were collected 

fr om ~ s~ndy dol omit e at tho bRs e of the f orm~ti on north-eas t of 
Curtin Springs a nd fro~ a green siltstone in the Mount Sunday 
He.nge . 

The Ir.o s"t cOr.1plo t c I!la?..sur~d s oction through the f or Jr.t;ttion 

is twelv oa miles north-c .D..st of Curtin Springs Home sto~d. This 

section is 400 f ee t thick and i s shown in KW8 (Plato 3). The 
br:..9 C of the form$ltion in this section is not exposed . The tot.?l 

thi ckness of the Stokes Form~tion here ~~y be up t o 490 f ee t if 
tho base of the f ormation is in the s~.me re l a tive poei tion as in 
s cction KW10 nearby (Pl~te 3) . A thin bed of f ossiliferous 
sandy do lo~ite ~qrks the base of tho for~~ticn at thi s l ocal ity. 
In the outcrop 18 miles south of ths Basedow Re nge the sediments 
arc interbedded pale blue- grey and pl?lc r ed, lp.min~. tcd siltst one 
end thin ~nd medium b~ds nf pink end purple-brown, silty dol omite. 
The dolomite has ~bund~nt worm markings but no m~crofo 9sils were 

found. Tho Str..irwp.y S~.ndst on0 at this 1('cn11 ty is ovorlp..1n by 8-

sil tstonG of tho Stokes F\)rmnti·~n. The a:1.1 tstone has Ilbund~nt 
pseudomorphs after h9.li t e o A thin sequence of St.) kcs FC'rmation 
in the ~~0unt Sundl:\Y R~nge consists of thin bedded, light grey, 
silty dolomite interbeds in R v~rieg~ted siltstone . Both hnve 
hali to psoudomcrphs . The d Jl on:.i te c () ntR.ins abundfl.nt small 
pelecyp,:;ds. A chocohte , poorly bedded, h'wm"ti tic sil tst J ne "t 
the t op of the f 0rrunt i cn is confcrmably overlain by the ~crcenie 
S9.ndst onc . 

The thickness of St ,)ke s For mation ",e"sured in KW1 (Plate 
3) is ab out 50 feet. In other exposures of the f ormation in the 
/fount Sunday Range the f or mation is much less than 50 f ee t thick 
and is r epresent ed by a few thin beds of silty r ed-brown and 
grey, fino- grained, medium bedded sandstone and s ome interbeds of 
siltst one. 

The Stokes Formation is a shallow marine deposit of Upper 
Ordovician age. The thickness variatiomof the formation ' at 
different localities indicate that the limit of deposition of the 
Stokes Formation probably lay just south of the ~ount Sunday 
Range but probably transgressed a good deal further south in 
the central part of the Kulgera Sheet area. 
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UNDIFFERENTIATED PALAEOZOIC 

Mereenie Sandstone 

The ~:ereenie Sandstone was originally defined by 1';;adigan', 

(1932, p.702) in these terms; 'Above the upper quartzites in the 
Larapintine l i e 900 fee t of bright- red, fine- grai ned sandstone , 
a freestone. It contains few of the impression- like holes of the 
lower quartzites and shows little s t r eam- beddi ng below, but t his 
is very marked towards the t op, indicating a shallowing. Boulders 
of it are found in the Pertnjara conglomer ate above . This 
important, conspicuous, and widespread formation is here given 
the name Mareenie sandstone '. The ' upper quartzite s in the 
Larapintine' r afer to the beds of Stairwa.y.. Sandstone at El l ery 
Creek, the Stokes Formation not being present at this section 
(Prichard and Quinlan 1962 , p.21), so tha t herG the ~ereeni e 

Sands tone directly overlies the Stairway Sandstone . The spelling 
has been changed from '1~areenie ' to 'N.cr eenie ' in accor dance with 
the usage of the Division of National Mapping. A revised 
definition of the l\i.er coni c Sandstone was published by Prichard 
and Qui nlan (1962 , p.22) ; 'A quartz sandstone formation over lies 
the Larapinta Group with a r egional unconformity, and is succ0ede~ 
again with a regional unconformity, by the Pertn jara Formation'~ 
The type section is in tho MacDonnell Ranges 4! miles west of 
Ellery Crllck on the Hcrmannsburg Shee t arca. 

The rr.erccnic Sandston~ is well exposed in the north- east 
corner of the Ayers Rock Sheet areB, and continue s int ermittently 
across the northern part of the Kulgera Sheet area as far as the 
~t . Sunday Range . The formation is not found on the Finke Sheet 
area, and most probably is not prescnt there . Generally the rock 
occurs as strike ridges up t o 50 fee t high, but where the dip 
flatt ens, steep cscarpments rising to 150 f ee t arc formed . On 
the north side of thc N.t . Sund~y Range the steev s trike ridges 
are up t o 200 feet high. 

The unit which underli es the ~ereenic SRndstone, the Stokes 
Formation, is e~sily er oded and so is consistently r epresented 
by an alluviated valley immediat ely next to the str ike ridges of 
N.er eenie Sands t one . These two formation are in conformable 
contact throughout the area . The contact be twe en the 1liereenie 
Sandstone and the overlying Pertnjara Formation is nowher e 
exposed, but a t the unnamed r ange south of the Seymour Range 
on the Henbury Sheet ~xea , the ~erseni e Sandstona is r egarded as 
being unconformable beneath the Pertnjara Formation, for although 
the two units have the seme strikc ~nd direction of dip , the 
magnitudes of th~ dips ar8 very different . A cross-section 
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through this r~nge ~ppear8 in Ranford and Cook (19~4). 

The lithology of the Moroenic Snndstone is generally 
uniform over the rire\? . At well 0xpos.3d loc~.li ties, mainly on the 

Ayers Reck ShGc· t .?:.rGP- r there: is 20 to 30 fGet of r ed- brown to 

purpl~-cI'm .. 'n , pocrly b3ddctl, gypsifcrous, micaceous, I chopped- up' 

siltstone at the base, with a small content of prominent, poorly 
rounded to well- rounded quartz grains . In places these are 
plentiful enough to make the rock a sandy siltstone. In a number 
of places a 5 to 10 foot bed of sandstone occurs near the middle 
of the siltstone interval . Above this is about 70 feet of white 
to cream (in places slightly greenish) sandstone which is 
medium- grained, laminated to thin bedded, cross- bedded, poorly 
sorted, poorly rounded, porous , flaggy to blocky, friable, and 
kaolinitic, Overlying this white sandstone is about 100 feet of 
orange- brown to red-brown, fine to medium-grained sandstone, 
laminated and cross- laminated, moderately well sorted~ poorly 
rounded, porous, moderately friable, platy to flaggy, ripple 
marked , slightly kaolinitic, and ferruginous . In the lower part 
of this sandstone ar e interbeds of dark brown, slightly sandy, 
gypsiferous Si ltstone , in places slightly micaceous . The total 
thickness of ~ereenie Sandstone on the Ayers Rock She et area is 

estimated at around 200 feot. 

Exposures on the Kulgera Sheet arc? are usually poor, as 
the Moreenie Sandstone is thinner and rarely forms prominent 
scarps. However the lithology remains similar to that found on 
the A3ers Rock She et ar ea, and i n general the rocks ar~ pinkish­
brown, cross- bedded, kaolinitic sandstone, wi th in pl Rces some 
red- brown, slightly mica.ceous, sandy siltstone cxposad a t the 

"base. At tho rft. Sunday Range about 340 feet of Mereenie 
Sandstone is well exposed along the northern side of the range 
(section KW1 - Plate 3), and has a similar 11 tho logy to that 
described above except that some of the sandstone interbeds are 
coarse-grained. 

The 340 feet of Mereenie Sandstone mea.sured in the Mt . 
Sunday Range is tho maximum thickness r~corded . The other thick­
nesses mentioned above are rough estimates . 

On the Lake Amadeus Sheet area, the Mereenic Sandstone 
has been divided into two units; the lower unit, Pzm ( 1) is a 
'red- br own, well rounded, moderately to poorly sorted, - micaceous 

"in places, - thickly bedded, cross laminated ripple mpxkcd - I 

sandstone; tho upper unit, Pam (2) , is n ' white or pale brown, -
fine grained, moder~tely rounded, well sorted, medium to thickly 
bedded, and cross- l am inated - I s::mdstone (Wells, Rp,nford !lnd 
Cook, 1963. p . 37). This division can be recognised on the 
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northern pr..rt of the Hanbury Sheet are" (-Ranford, B . ~ .R . , pors . 
comm.), but the Mor ccni e Sandstone on the Ayers Rock a nd Kulgcra 
Shee t area s ~nd on the sou t hern quart er of tho Honbur:y Sheet p. rea 

c a nnot 'DG t.::::O·\C ::ly -:;o.1'.' Y.'clr,;.-!'; \'J d with e i thor of t he s e units, be cause 

o f t:ll( ' '11ffc,:;,"€)nm'!G ~.!1 Ii ttJ".'logics. ,,\ ,;:CiJ!"GtlleJx t !1e Mcrccni e 

Sandst one on the Ayer s Ho ck a nd Kulgur (3, Sheet a:C G:a,s has not boo n 

divided, ~lthough it a l most c ert a inly corresponds t o Pzm.(1). At 
thc unnamed range south of the Seymour Range in thc Hcnbury Sheot 
p,.r e~. , thore is a defini t o phys iographica l e.nd Ii thol ngica l 

division of tho Merecni e Sa ndstone into two units (though still 
conf ormable ); The l owe r Wlit is v ery simila.r t o the s ".ndst one of 

the Ayers Rock Shee t ar ea , and ha s boen mapped a s Pzm (1), but 
tho upper unit is quite d i f f or ::nt, a nd shows mor E:! rGscmblanc G to 
the s:3.ndstone uni t 0:(' the ov c!' l~r i ng Pertnjara Formp.ti cn t han t o 
tho nor mal !'f.crconi e SH~Qstonc l ithology . This upper unit is a . 
r ed-brown t o or,,,;,, nge- brown s'1.nds t one which is medium and ooars (!-
gra ined, thin t o m0dium bedded, cros s-bedded, very poorly sort ed , 
WGll r ounded t o p00rly r ounded ( as the grain size decreases) , 
friable , kaolinitic, dirty and f erruginous . It is thus quite 
unlike n-:> r mal . Pzm (2), but in the unnamed rango it ha s been m~pped 
as Pzm (2), because of its position and the strong possibility 
of its b~ ing a lat er~l equiva10nt of the mor s normal t ype of 

Pzm (2) . 

One f os s il loc~lity i n the M~ree ni o S~nd st one was f ound in 
the mapped area . At the north-western end of the unne~ed range 
south of the Seymour Range , probable worm tubes arc present in 
the lower unit, Pzm ( 1) . The tub e s ar o per pendicular to the 
bedding, mc~.sur c a.pproximat e ly 1 inch l ong by i ·th inch in 
diamet er, arc slightly irregular and ful l of silty ma teria l , 
fim:o r gra ined than t he host se.nd s t onc . Similar tubes are f <:'und 
in the ri;erecnic Sandstone in other parts of the Henbury Sheet 
area (L.C. Ra~ford , pers.co~~.). 

The origin And environment of depositi on of the Moreenie 
Sandstone i s not fully understood. The evidence of suspected 
pseudomorphs after halite in t wo localities (Wells, et al., 
1963t p.38), the presence of worm tubes, the occurrence of 
Cruziana in the south- ea st corner of the Lake Amadeus Sheet area 
(Well s, et al .• 1963. p.38), the large- scale oross- bedding , the 
thinness of the unit compared to its developme nt fart her north,' 
and the ge nerally ( but not e xclusiv~ly)conformable rolationship 
with the underlying mar i ne Stokes Formation, indicate that the 
Mereenie Sandstone was pr obably depOSited in a shallow marine 
envirorunent at the edgo of the basin. Oldershaw (pers . comm . 1n 
Wells, a t al., 1963, p. 3? ) stated that t hree srunple s of sandstone 
he examined from the Alice Springs aroa had been deposited i n a 
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deltaic environment in or near a desert, and that a fourth sample 
was an a'eolian 3:).!1ds tone. The occurrence of possible halite 

ps.eadom0rr_l:.)~ ~~.:1.i:"v SUr:90r'~R the suggp-stion of llrid conq..i tione. 

fossils found occur' on.ly ill the Imw:J z unit ( r Z!n \"i ) ) ~ and as the 

underlying Stokes Formation contains silty dolomites ~nd halite 
pseudomorphs, again indicat i ng W9.1~m and shallow marine conditione , 

i t ~s possi ble that the lowe,!' u.':lit of the 1~ereenie Sandstone was 

formed by tho eroSi9n of an aeoli an desert sand, which was then 
carried away b~ rivers and depo s ited in a very shallow warm sea , 
shallow 'enough in plA-cCS fo r the sand to bo exposed at low tide . 
Perhaps some of tll,,! 88.nd n'.'3 b lc-7E; . .:'I ff shore instead of being 
carried dawn ~_n .T.'.~ .v':n:3 ~ and ,:1 ~~;pozj. t ·., d j.n the sea wi th th0 aeolian 

pi tting and fr\)~j :' ir:;g o '~ the g:i:'ains still preserved. The upper 
part of the Mcr eeni e Sandstone, whieh except in the area around 
the unnamed r ango , is a white, wc.: ll- sortcd·, and strongly cr oss­
bedded sandstone, may be a true t erre s trial aeolian sand. The 
source of the great volumes of quartz grains forming the n'~erccnie 

Sandstone was presumably tho l arge areas of granite and quartzose 
schist flnd gneiss forming the margins of tho Amadeus Basin. No 
systematic study of the c~oss-bedding to de~ermine directions of 
transport has yet been car ried out . 

The age df the Mereeni e Sandstonc 'is thought tp b~ Upper 
Ordovicie.il, . as it follows conformably upon the Stokes ForlllE\tion, 
gnd · conta.ins Cruziana and a few worm tubes :. 

Pertnjara Formation 

The Pcrtnj~a Formation was originRlly described by Tate 
and Watt (1896), and first named by Chewings ( 1931) as 
I Pertnjara (Series) - the Post - Ordovicinn Conglomeratic SA.ndstone 
Formation' , Prichard and Quinlan (1962 , p,24) defined the 
PertnjlU'a F~rmation as • the sequ02nce. of sf'.ndston>3 t qunrtz grey­
we cke , and conglomerat~ that overlies the Mereenie Sandstone with 
a regional unconformi t y . . • . Lts upper limit is not ll:nown I : 

The type section is at Ell ery Creek on the Herm~nnsburg Sheet. 

The Pertnj:::l.ra Forp-atio!l is t!o t exposed on the Finke Sheet 
area, n.nd f0w 0xposures arc present on the Kulgcra and Ayers Rock 
Sheet rtreas . . One small patch of siltstone a.nd E".nother of so?..nd­
stone are f ound on the north side of the Erldunda R~nge, and a 

· largcr are~ of very poorly exposed siltstone occurs north- west of 
the 1! t. Sunday R~.nge . A 1,,")\'0' st.rike ridge of scndstone is 
situa tad on the north sio.o of "t hG eastern nnd of the sn.me .range . 
Th~ best exposures of tho PertnjF::,l'8, J!'orma.tion are found nt· tho 

unn::uncd r A.nge south of ·tho Seymour R€lnge on the Hanbury Shoet area 



• 

• 

• 

5.6 .• 

wher e the unit for ms two discontinuous strike ridges on tnc north 
and south sides of tho r~nge , up t o 60 feet high. These 
exposures ~re described in R~nford ~nd Cook (1964). 

I n the north- cast corner of th0 Ayers Roel! Sheet r:::.rer:t , the 

flat - lying Tertiary limestone overlies v~ry pocrly cxposcd, r ed­
brown siltstone . These expostITCS occur in the axi al ~0gions of 
synclines in the Morcanie Sandstone and Larapintn Group , and arc , 
r egexded ns belongi ng to the Pertnj'l.!'a Formation . 

The s.tr r.:>.t igraphic r e lati ons of the Pertnjoxa Fprmation 
wi th the underlying Mcrcenic Sandstone ar'c not cl.3arly shown on 

the Kulgera Sheet exea . One exposure of siltstone immediately 
overlying the Mereeni. Sandstone on the north side of tho Mi. 
Sunday Range (at the t op of measured section KW-1) ha~ a strike 
e.nd dip parallel t o tha t of the Mereenie SMdstone. However the 
exposure i s t oo small t o have much r egi onal significp.flcc. The 
sma ll sandstone ridge on the north side of the Erldunda Range 
dips 100 north-~est in contrast to the steep north t o overturned 
s outh dip of the L?xapinta Group half a mile to the south. This 
unconformable relationship is also seen in the unnam0~ r a nge 
south of the Seymour Range, as discussed in the section on 
Merecnie SRndstone. The Pertnjara Formation i s unconform~bly 
overlain by flat -lying Mesozoi c deposits in the Erldupd2. Range , 
a t the western end of the Mt . Sunday Range, and on the scuthern 
side of the unnamed range, but contac t s are obscured. 

I n the extr eme s outh- c<:'.st corner' of the Henbury Sheet 
area , the nearly fla t-lying r ed- brown sandstone of the Pertnj p.xa 
Formation i s interbedded wi ~h two intcrve.ls of white kaolinitic 
sandstone, ep.ch about 30 feet .thick and "bout 30 f ee t ".part . 
This white sandstone i s very similar t o the Idraeawr n Sandst one 
of the Finke Group . The r ed- brown, biotite-bearing sha le and 

. siltstone of the Pertnjara Formation underlying the sandstone 
sequence is simil?x to the Horseshoe Bend Shale of ~he Finke 
Group. Henco it , is thougMthnt ther e is an intertonguing 
r el gtionship bet ween the Pertnj ara 'Formation of the Hanbury 

Sheo t are~ and the Finke Group of t he Fin~e a nd Rodinga Sheet 
3.I'e:\s • 

The Pcrtnjare Form:?tion can be Ii th:ologicnlly divided 
i ~t o two main units. The l ower unit, which is exposed on the 
north side of the Mt . Sundes Rnnge, is a rod-brown t o pink a nd 
r ar e ly green, l~inated. t o t h in-bedded , well sort ed , biotito­
bearing siltstone, with 2. fow interbeds of thin- bedded, micace­
ous s .'1ndstone . The thickness of thi s unit is est imtl.t~d from the 
air- phot os t o be about 650 fect . Tho siltstone in the unnamed 
rr:\.ng~ s outh of the Scyml'')ur Rn..ngc is very similco.r nnd. estimat ed 
at 1,000 feet thick; 'some pSGud(': morphs after h~li te occur here . 
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The siltstone beneath the Terti~ry limestone on tho Ayer s Rock 
Sheet is r ed-brown t o pinki3h-brown, well sort ed , finely 
fr agmented , ~nd contains pa tchcs of biotite flakes on the bedding 
plEmes. The thicknes s h ere is unknown. 

The upper unit of the Pertnj ar a Forma tion , an or J:\Ilge-brown 

t o r ed-brown s endst one, is medium t o coarse- grained (though in 
a few places fine-gra ined), thin t o medium to thick-b0f~dod, cross­

bedded , poor~y sorte~ t o moder a t e ly well sorted , poorly r ounded 
t o well r l)undcd, porous, kaolinit ic and ferruginous. In places 

2 inch t o 3 inch bands of clay pellets are present . ~he thick­
ness of this unit is es timated a t 50- 60 fe ot . 

A third typ e of li thol.ogy, consisting ' of thick continental 
conglomcr ates o.ndinterbedded sMdstoncs (to't"lling ".bout 10, 000 
f ee t thick), i s devcloP?G in the northern part of the Amadeus 
BaSin , t o th~ exclusion of the s~nd st one a nd siltstone unit s 

described 13.bOV0 . Hov~ever no conglomc,r t'.te occurs in th~ 

- Pertnjara FormJ:'.t,i on of the m~pped a r ea , nor on the Hanbury or 

La ke Amadeus Sheet arcBs , though 'isol ated pebb i cs a nd cobbles 

are presont ncex the t c p of the sands t one unit in the north- cast 

p~rt of the Henbury Sheet area (Hanfor d , pcrs . c omm . ). 

Tho t ot a l thickness of the Pertnjara For mation on t ho 
KulgGra and Ayers Rock Shoot ar,eas is not known, but it could be 

around 700- 800 f ee t. No stratigrf'~phic sections wer e measured 

t hrough the unit. 

The Pcr'tnjarn, Formation has a munb cr uf points in comme n 

with rocks of ~he pos t-orogenic (or molasse) facies. Chief 
among' these are the great thicknesses of conglomerate in the 

north part of the Amadeus Basin , the change f rom . conglomerate to 

sandstone and siltstone, fror,n north to south~ and the !llf!.rked 

thinning of tho formation in the same direction . . A source of the 

sediments in tho north is therefore indicated . The phenoclasts 

of the con~lomerates ~r e derived from all the underlying units 

(Prichard and Quinlan , 1962 , p.24), including the baseme nt 
Arunta ' Complex, and thiS, t ogether with the considerable thick­

ness of the unit and its unconfo rmable r elationship with the 

underlying uni ta, sugges ts that the Pertnjara ]'ormB:tion was 

derived during and ' after a particularly strong phase of the 

t ectonism aff ecting the margin a nd northorn part , of the Ame,deus 
Basin. However the steep dips in the Pertnjara ~'ormation in 

this northern area show tha t -the ma jor movement took place after 

the deposition of thi s unit. 

Only one diagnost ic fossil ' has been found in the Pertnjara ' 
Formation, by R.M. Hopkins of Magellan Petroleum. Thls is a 
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pl acoder m fish pl ate from a sands tone bed in the lowest siltstone 
unit, on the" northern flank of the Merconia Anticlin8 on tha Mt. 
Liebig Sheet area. Though not yet descr i bed , the pl a tc is 
probably r eferable to Bo t hriolepis or Remigo l cpis (N.E.A. Johnson, 
B.M.R ., pers. comm.), indicat i ng a l ate Middl e or Upper 
Devonian age for the Pertnjara Format ion. 

On the basis of the similarity in lithologi es of the 
Pertnjara si l tstone unit to the , Horseshoe Bend Shale, and the 
intertonguing of tho Pertnjara sandstone with the Idracowra , 
Sandstone , the Pcrtnjarfl Formation is correlat ed with tho Finke 
Group of the Finke Sheet area . 

FINKE GROUP 

The t erm ' Finke Ri ver Sandstone formation or series' was 
used by Chewings (19 14) for the beds exposed from the Goyder 
River to a po int a little north of Idracowra Homestend . He 
regarded the beds as be ing Jurassi"c( 7) in age . The term I Finke 

River sandstone' as used by Ch awings therefore includes the 
" Mesozoic D<; SOUZR S"ndstonc (Sullivan & Opi k, 195 1), the ?Per mi an 

Crown Point Formation (as defined i n this r epor t) and the Finke 
Group, a new term i ntroduced and defined in this r eport. 

The Finke Group, as herG definod , consis t s of four 
formations which are essentially conformab l e and are in part 
equivalent t o the Pertnjara Formation . They are the Pol ly 
Conglomer~tc, Langra Formation , Horseshoe Bend Shal e and 
Idracowr a Snndstone, in order of decreasing age. Tpe maximum 

exposed t hickness of the Gr oup i s 1,500 fee t. 

The younges t formation, Idr acowr a Sandstone, interfingers 
with the top sandstone member ·of the Pcrtnjar:?. Form~tion . The 
Pertnjara Formation· crops out ext ens iv e ly t o the north- wcst of the 
Finke Sheet &rea . The prcce~ding older unit of the Finke Group, 

. the Horseshoe Bend Shal~ · WOoS obscrved to grade l atcrEl.lly into the 
the 

lower siltstone meml?er of/PqrtnjtU'a For:aation . As the age of 
Pertnjara Formation is r egarded as possibly Devonian , the age of 
the Finke Group may be the se~e. 

Polly Conglomerate 

The name Poll y Conglomerate i s here proposed f or the 
conglomerate with rounded pebbles , cobb l es and boulder s of 
grani te, met~orphic rocks, and sedimentary r ocks which overlies 
much older str ata with unconf ormity and which in t urn is overlain, 
appar ently conformably, by the Langra Formation - the next 
younger unit of the Fi nke Group •.. 

~ The known di stribution of the Polly Conglomer ate is not 
great and limited almost entire l y to the Finke Sheet ~xen . The 
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c onglom0r~t o crops out at Polly Corner , Horseshoe Bend (Fig . 12) 

and on both flanks of thc Black Hill Rgnge; it probablYunli"rlies 

the Langra Formation [:l.nd Horseshoe Bend Shale just north of Lill a 
Crc~k. The grnnit c pebble end cobble conglomer~te which crops 
out, to the north-vlos t and Vlest of Umbc~a Homestead was also 

mapped as Poll~ Conglomer~tc; in this area some of the 
Congl omerat e extends across thn Shoet boundary into tho Kulgcra 
Sheet s r ea . 

The composition of the Polly Congl omer a te varies from 

pl ace to place. In the Umbeara . ~rea, where it crops ~ut noa~ or . . 
overlies , tho large gr ani tic me.ss, its composi tion is almost 

entirGly woll r ounded grnnit~ with a f ew angular cobb l es of vein 
qu"rtz. Away . fro£tl. the grani to the pcrcentRge of quartz and 

quartzite and metamorphic constituents increases; nearer the 
outcrops of Winnal l Beds tho a.ngular siltstone Etnd sandstone 
fr agments become more common (F i g . ·12) . 

On the south side of the Black Hill Range, a t CW17, the 

Polly Conglomerate is vertica l where it has been faulted against 
thc Winna ll Beds. About 20 yc.rds to the south of this outcrop 

the Lr:>.ngra Forrr~ati on crops out and dips a t about 15° to the s ()uth . 
The Congl 6mGr e. te cont a ins phenoclasts up t o about 8" across nnd 
pebbles and cobbles of pink granito, pegma tite , s ome quartz and 

a , f ew boulders of dolomite . 'l'he dol omite is pink t o reddi sh , 
medium grained and is lithologically similar to the Bitter 
Springs Limestone. 

The Polly Congl omerate docs not f orm prominent outcrops 
as its resi s t anc e t o erosion i s no greater than that of the 
overlying, sandstone of the L~.ngra ForIIk'l.ti on . In most outcrops 
(except at Umbear a ) it forms the l owes t few f ee t of sc~xp under 
a thicker byer of Lmlgra Sandstone . Rochow (1963) gives the 

maximum thickness of the Polly ·Cong l omer a t e as 200 fe e t which 

h e estimat ed on the northern flank of tho Black Hill Range , 

where the formation overlies Winnnll Beds . About 80 ' of the 
forl1'.ati C' n was measured in KW- 6 (Pla t e 4) a t Horseshoe Bend . 

The age of the Polly Conglomer~te is not preCisely known. 
It is post- Proter ozo ic as shown by its unconformable cont e.ct 
wi th the Vlinnall Beds e.nd probab l y post-Ordovician as the 

conforTilably overlying Lp..ngra Form,~tion contains pebbles of 
Stairway Sandstone. The Polly Congl omeFntc is pre- Pe!ffiian 
because the FinKe ' Group is unconformabl y overlain by probable 
Permian . beds of the Crown Point Formation. 
age is suggested from the intertongueing of 
Group with the Pertnjara Formation. 

A possible Devonian 
part of the Finke 



Fig. 12 . Polly Conglomorato at Hor~shoo Bend, Finko Rivor . 
Pobbles and cobbles of sandstone from tbo Winnall 
Bods, quartzito, and many varietios of ignoous and 
motamorphic rocks in 3 poorly sortod matrix. 

Neg.No .G/6303 
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Langra Formation 

The Langra Formation, a new name, is here defined as beds 

of fine to mcdi~-grained, coarsely cross- bedded sandstone with 
isolated pGbblcs and cobbles, and conglomerate interbeds with 
granitic and metamorphic r ocks (-Fig. 13) overlain by greenish or 
reddish shale which in ' turn is overlain by medium to fine 
grained sandstone. 

The passage from the underlying Polly Conglomerate to 
Langra Formation is regardQd as conformab l e and consists of a 
transition over a few feet from G0nglomerate to pebbly and 
cobbly sandstone to sands'tone. 

to the overlying Horseshoe Bend 
18) and transitional . 

The passage from Langra Formation 
Shale is also eonfor~able (Fig. 

Tho referenc e area of the Langra Formation is between 
Polly Corner and Horseshoe Bend Homestead. The distribution of 
the Formation is more extensive t han that of the Polly Conglome­
rate : apart from the r ef erence area it was found near La ngra 
I'/e ll; betwoen Jenkins Bluff and Corella Creek ; it is thought 
to underlie Quaternary sediments between the Upper Corella Creek 
and Outside Creek - a northern tributary of Spring Creek; finally 
smnll outcrops of Langra Formation occur scattered between Mt . 

Watt nnd Lillev Creek Home s t c ,'3.d.. Subsurface information from 
bores indic e. t es 0. much w:'dcr distrtbation of this unit (Rocl'iow, 
1963). All' these site s arc on the Finke Sheet area, but the 
Formation, accord ing t o Rochow is much more extensive , extending 

n/ 
the : 

to the west as far a.s t he salt l akes 0 Ku~gcr3 Shee ~ and 
lensing out on Lower Pa l aeozoic rocks south of ?!] nryv~le. 

the 
Tho agG o:4/Lti.ngr a .For mf.'..tion is not accu~atoly known. It 

may be Devonian by correl a tion of part of the ~inke Group with 
the Pertnjara Form2tion . 

The Langra Formation is m[\,Cte up of sands t one , siltstone 
and beds of cO!lgl ornero.t e . 'Th~ saudst onc is yoll ow and \vhite, 

Wi th . th 
poorly-sortzd,/sc:n·o rf".X O clay pellets, fri !lole,)fJsome limonitic 
laminae, coarsely cross-bedded , mGdium and coarse gra ined, with 
scattered pebbles mostly of grnnitic ~nd metamorphic rocks as 
well as int erbeds · 5- 10 fE:et thick of cobbl.c conglomer a t e and 
thin interbeds lif r Gd-brown siltstone. The sa ndstone shows 
s l ump structure s and cut and fill struc ture s with lcrgo eroded 
channels fill ed with eonglomor a tie s~ndstone (Fig. 14) . Many of 
the outcrops of s~ndstone arc overlain by e scree of rounded 
pobbles and cobbles of granite , porphyry, quartzitG, white 
qUc"U'tz, sever a l varieties of me ta.morphic r ;) cks fl.nd large sub­
$lngular pi eces qf Stairway Sandstone . 
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Fig. 1) . Conglomorate of granite pobbloa in cross-baddad 
sandstono of tho Langr~ Formation. Horsoshoo Band, 
Finke Ri vor . 

Neg. lIo .14332-1 0" 

Fig. 14 . Cut and fill 6t1~CturO in tho Langra Fo~tion . Congiomorato 
and ooarso e~nd filling dopression orodod in banded sandstono . 
Horsoshoo Bond, Finko Rivor . 

Neg. No .14332- 1 4 
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Pcnccontcmpor.n.naOU9 brccciatl0.n of the red-brown siltstone 

(Fig.16) h"" bean c"uscd by the r apid dcposition of over lying 

coarse cobble beds or in pI s ce s angular silt fragment~ have been 
incorporated into the sRndstone above . 

~ho red-br own $i1 tstonc r) ccurs both in the upper Rnd lowe r 

part of the Langr a Formation (Fig .1 6) . It is micllcaous, (bio tite 

and muscovite) thin bedded end l?~inatcd, nnd p~xtly . celcareous . 

The t hickness of the L~ngra Formation is est i mated by 
Hochow (1963) t o b e 400-450 f eet a t Horseshoe Bend. Section 

KW-6 (Pla t e 4) is a n incomp l ote ,", ot i on through a bout 250 f ee t 

of tho Langra Formation expos ed a t Horseshoe Bend. 

The sequenc e in the 1 3ngrC". Formation a t Horseshoe Bend 

wi th appr oximat e thicknesses i s -

Horsushoc Bend S~~lc - Shale and" Siltstone, r od-brown. 
:- .. 
:50 fee t - Sandstone , y e llow and white, thin 

/ 

i t 0 medium bedded, woathors thick bedded, 

!poQrly sorted, subrounded quartz graina up 
: t o 2 mm., with conglomerate at t op, and scree 
t with whit0 quartz pebbles. Large mica 
flnko s in upper part. Few thin interbeds of 

r od- brown siltstone and silty se.ndst one. 

Sandstone cross-bedded, ncar base k.'!lo linitic, 

.1 f ew white clay and kao lin pe l10 t~, friable. 
i Grlldes ,into siltstone below. A few p0bbles. 

: 50 fee t - Silts t ~ nc, r cd- brown, ~icRccaus in 
j part with muscovite -Bnd bio tite, poorly thi n 

I bedded t o l aminat cd . Some d • .rk r ed , 
! limon! tic part s. 

L,3,ngrn Formatic n '" 175 foc t - Se.ndst one, yellow-grey and whi te, 

medium and c o~.r sc and ve ry coars'!3, poorly 
sorted, cross-bedded , medium to thick 
bedded, friable , interbeds of red-brown 
~andst,one and siltstone, scattered pebbles, 

and pebble and boulder beds 5-10 feet thick 

with rounded and well rounded phenoclasts of 

granit ic, porphyry and metamorphiC rocks 
and large fragments (up to about 15" across) ­

of Stairway Sands tone in scree from the 
conglomer ate. Slump structures and cut and 
fill s truc tures common~ 

_I 225 feet - Sandstone and interbeds of silt­
stone . Sandstone yellow, red-brown, fawn, 

I poorly sorted and bedded t angular grains, 



Flg.15. Rod- brown shalo and ovorlying kaolinitic Sk~stono of 
tbo Lungra Formation nuar Horsoshoo Band Homostond . 

Neg.llo . G/6277 

Fig. 16 . Langra Formation, HorsoshoQ Bond . PonooontemporanOouB 
breooiation of bandod sandstono by overlying mASS of 
coarse sandstano and oonglom~rato . Boraosboo Bond, 
Finko Rivor . Neg.No .1l332-8 
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micaceous in part, few white sub angular 
quartz pebbles, white kaolinitic flecks in 
.places, friable, cross-bedded, thin pebble 
interbeds with phanoclasts of quartz, mcte­
morphics and ba~ded chert . Siltstone, r cd­
brown, thin bedded, with some in~erbeds of 
fine sandstone~ Interbeds are f~om 5- 10 
fee t thick. 

- Conglomerate , polymictic . 

The r ed·shale and siltstone at Horseshoe Bend was referred 
to as 'Horseshoe B8nd Serics ' and 'Horseshoe Bend Beds' by David 
and Howehin (1924) but they were not certain of its aj;ratigraphic 
posi tion. 

The Horseshoe Bend Shale is here dnfined as the r ed and 
green, biotitic shale with thin interbeds of fine sandstone which 
overlies 'the Langra Formation appar~ntly conformably and is in 
turn ov"erlain with a disconformi ty by the Idracowra Sandstone 
(Fig.1?). The shal e is distribu t ed widely over the central 
portions of the Finke and KulglJra Sheet areas . The r eferenc e 
erea for the formation is at Horseshoe Bend. 

In composition the Horsesho e Bend Shale v.3Xics little 
over its are a of outcrop. It is r ed and gr een i n outcrop but 
reputedly gr ey in bores (Rochow, 196 3) usually richly biotitic 
and gypsiferous; it contains pseudomorphs after halite, 
marks, . mud cracks and inclusions of gypsum and calcite . 
grain size is uniformly fine , but small l enses and bands 

ripple 
Its 

of fine 
sand are not uncommon. Just north of the north-wes tern corner of 
Finke Sheet area the Horseshoe Bond Shale becomes progressively 
COAXser 19.t~rally and grades i nto medium- gr['l.ined, red siltstone 
of the Per tnjara ForlD.A.tion. 

The Horseshoe Bend Shale overlies the Langra Formation 
apparently conformably (Fig . 18) and the passage from se_ndstone to 
shale is ~ distinc t marker separating the two. The contact 
between the shale and the overlying Idrncowra Sandstone is 
probabl y disconfor mablc. In several places thc top of the Finke 
Group was eroded befor e the Permian,and the Crown Point Formation 
unconformably overlies the Horsesho e Bend Shale . The gr eatest 
thickness of shale measured in a section - at the reference area 
at the Horseshoe Bend - was about 300 feet . In a bore section 
about 20 miles wes t from the Horseshoe Bend the thickness is 
about the same (Rochow 1963) . 
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Fig. 17 • Horsoshoe Bond Shalo, oxposad in gully in foroground 

and low bonohos noar baso of mo~as, overlain by tho 
Idro,oowra Smmatono? Mount Musgrovo . 

Neg.No . C/6)06 

Fig.18. Contnot (at top of lk~r handlo) of Horsoshoo Bond Shalo 
with underlying conglollXlrnto am. s::.ndstono of tho Lrulgr<:!. 
Form..'\tion , nonr Polly Spring, Finke Rivor . 

Neg.No.G/6305 
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On the Finke Sheet area the Horscshoc Bend Shale crops out 
in mesas or in l ow r olling . billy- covered hills from ne~.r Impadna 
Dam eastwards t o Horsesh<?e Bend; and from .. Hors0shoe Bend south 
to near Echidna Retreat end we st- s outh- wcst almost as far as 
Mount Falconer. 

There arc f ew mappab10 outcrops of Horseshoe Bend Shale on 
the Kulgera Sheet area. However the distribution of this unit is 
extensive in this Sheet area although it is masked by the traver­
tine which forms on top of it by upward mi gration of l ime. The 
distribution of shale is similar therefore to that of ~ravertine 
i.e. it extends east-Yl~st acror:lS t he sheet into the Ayers Rock 

Sheet area. 

Idracowra Sandstone 

The Idracowr a Sandstone is the name proposed for a medium­
grained, kaolinitic quartz sandstone which crops out mainly in 
the northern portion of the Finke Sheet area wpere it overlies 
the Horseshoe Bend Shale apparently conformably or with local 
disconformities. In some outcrops it may be in turn unconform­
ably overlain by the De Souza Sands'tone but usually is uncovered 
with a silicified erosion surface giving rise to mesa topography. 
In places it is probably unconformably overlain by the Crown 
Point Formation but the contacts are not well exposed. 

On the Finke Sheet area the Idracowra Sandstone crops out 
extens ively eastwards from ne ar the north-western corner of the 
Sheet area as far as the Rumbalara Ochre ~ine, and east-south­
east to near the Rumbalara re.ilway siding. Small and sce.ttercd 
outcrops were mapped near Langra Well; e ight miles north-north­
west of Lilla Creek; along a line joining Mt. Humphries and 
Echidna Retreat and in scattered outcrops within .12 miles south 
of this line . On the Kulgera Sheet area only two small outcrops 
of this san~stone were mapp ed : both ar c situated close to the 
Sheet's eastern boundary. 

The Idracowra Sandstone consists of white and yellOW, 
thin-bedded or in places massive, medium-grained to fine-grainod, 
kaolinitic quartz s ands tone with pebbles of clay and rare 
pebbles of quartz and quartzite. In one or two sections a basal 
conglomerate wa s observed. I n outcrop' the sandstone is seldom 
more than 200 feet thick. Where its base is visible the top is 
e.n erosion surface. Rochow (1963) r ecords 500 f ee t of this 
s~ndstone from a bore (G53/6-87. 3t miles north-east of 
Rumbalara Siding.) 

In the r e f er ,)nce arce. , which includes tho northern- most 
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mesas due south of Idracowr a Homestead, the sands tone is found 
overlying apparently conformably the Horseshoe Bend Shale and its 
top i s a str ongly silicified erosion surface. The sect ion is -

8 ' grey billy wi th so l ut ion tubing and mottled staini ng 
in grey and br i ck red . 

50 ' Idracowra Sandstone: white , with pinkish outside layer 
near top "- f section, yellowish tow~ds the b~se; 
kaoliniti c towards the base , porou s near the t op; mostly 
med ium-grained but al·g'J 0f somewhat irregular grain­
size; laminated and p'~)cTly broadly cross-bedded . 

40 I Horseshoe Bend Shale : l 'e1- brown and greenish, gypsi­
fe r ous t biot! tic , wi tl·: earthy platy ?calci te; with 
admixture of quartz g~ains in amall l enses . Base not 
visible. 

In other port i ons of the Finke Sheet area, tho following 
variations i n composition and thickness wer e observed: 

At Mt. Casuarina in the norther~ central portion of the 
Sheet over 250 ' of I dr acowr a Sandst one is exposed. Here it is 
harder than in the r ef er enc e a r ea. and cross- bedding i s be tter 
developed . The contact between it and the under l yi ng Hor seshoe 
Bend Shale seems to be conformable . 

Ncar Mt . Kings t on , the top 50 f ee t of t he I dracowr a 
Sandstone has a one foot billy capping and i s very hard, l aminated, 
and has a shatte~e d appearance . Tho lower 70 fee t in this section 
is simi l ar in composition to that i n the r ef er ence area but 
contains pcbbl G:s of quar tz and one inch bands of r i chly red-brown, 
finG, mic~ceous sandston~ and s i ltstone near the bnse . 

Near Point Eremophila, about 160 fee t of I dracowra Sand­
stone i s clear ly " lamina t ed with l~~in~e of qURXt z gr a ins 
fllternating with l eminne of k?o1.in . The overlying t wo f ee t o f 

quartz pebble conglomer~te proba, ly belongs to the bottom l "-ycrs 
of thG De Souza Sandstone . 

The De Souza Sandstone wes ~ls o obser ved unconformably 
overlying the I dr acowr a Sands tonG near the Rumbalara Clnypan 
Drun , a t Colsons Pinnacl e , and in other plllces . 

At Mount Musgre.ve (Fig . 17) the t r ansition zone between 
some 180 feet of closely alt crne.t ing r ed .9.nd gr een l ayers of 
Hor s esho e Bend Shale ? .. l'ld the wh! t a , kaolinitic Idracowra SA.nd­
atone cons ists of yellow and pinkish s.r:\ndy shFtle. 

Wher e preserv ed as tho top- most bed, the I dr qcowr g Sand­
stone , by vir t ue of i ts flnt disposition gives rise t o mosa-type 
topography . This is p~ticularly t rue in the northern portion 
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of the Finke Sh0et nron. 

Just north of tho north- western corner of Finke Sheet area 

the I dr .'? cowr a S~,ndstont2 was found to interfing~r with the upper 

sfl.ndstone member of the Pertnjara Form.'lt i on . Since tho age of 

. the Pertnjl?J'~ Formation is thought to be possibly Dc:voni nn , 

that is a lso the possible age of the Idracowra Sandstone. 

?PERY.IAN 

Crown Point Formation 

The sediments a.t Crown }·Yi.nt wer e r eforr ed to by Ward 

( 1925) as the Corym Point' SO:''[·'3 ' (although the distinction of 
first r ecogni sing the beds ~s being p~ss ib ly gl~cial in or igin · 

rests with T"te & Watt (1896). Ta te (1897) sugge sted 
that the beds wer e Pormian in age . David & Howohin ( 1924) 
give further de t~ils of the Crown Poi nt sories a t Ye llow Cliff. 

The name Crown Point Forma.tion i s the r evised nr.une which 

is applied exclusively to s~ndston~ , ti llite and conglomer~te 

r egarded t o be Permian. Formerly these sediments were included 

by Chewings ( 1914) in his 'Finke River S~ndstone '. However, 

this name is t oo broa d ~ o be useful as it we s appli ed to s ediments 

exposed a long the Finke Riv er fr om Horse shoe Bend t o Idra e owr a 

Homes t ead a nd from Goy der Well t o Frnncis Well, i. e . t o sediments 

which arc presently group0d in Polly Conglomerl3.te, Langr~. 

For mat i on , Horse shoe Bend Sh9.1e, Idrac owra Sllndstonc, De Souza 

S~ndstons and the Crown Point Form~ti on. 

Sediments of t h e Crown Po int Forma tion a.r c limited in 

their distribut i on to th o central Rnd north- eastern portions of 

the Finke Shee t .:1re e, . They crop out ::t.t ? nd north of Lilla. Creck 

Homestea.d, along the tr~ck I Gf.'.ding t o t ,he Rumbalara Ochr ~ Mine , 

~nd fl t tho r ef er ence ?~ca at C~0wn Point. They p.x e als o exposed 

batween Echidna Retr c9.t ~.nd t .L::: !~ u.mbalarf'. r a ilway siding and 

be tween Echidna Re trc.? t and Mt< J G.uire . 

The m::-.in lithologic~l typos enc ount er ed in the Crown 

Point Formati ')n are sandston3 . s ilts t one , tillit e a nd conglomer­

a t e • . 

At Col s ons Pinn;":1,cle the t c·p of the Crown Point .Formati on 

seque nce is occupied by c.bou t :.'lie hundred f eet of unifor m, 

medium Rnd finc- grR.ined, richly \r.ao lini tic sandstone which is 

predomiri:lntly whi t ee but is str~ :'.:1E.d yellow a.nd pink n.:::ar the t op. 

Here tho t op of the f crmntiDn ::'s a n e r nsion surface. This 

sequence is underle.in ' by slumped tilli t o of s i mi l ar c omposition 

but with pebbles a nd c"bbles of quartz and quartzite. 

Ab ·')ut 3 milas west-north- we st fr om Rumbnlarn r p..ilway 
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siding about 200 feet of tillit e crops out in mesas . The r ooks 
hero consists of well sorted, yellow-brown, medium- grai ned sand­
st ,;nc , but with 901i t~y pebblos, cobbles !ln~ boulders sc::\ t t orcd 

thrcughout the sequ~nce . 

At one Tree Point (c l ose t o the Crown Foint) iho seque nce 
is ~pproximat c ly: 

50 ' De Souza Sandstone 
150 ' Crown P0int Formatio n ; po orly sorted, fi ne ' s~ndst0ne 

wi th -'lngular r ock fI'(,·.(~i!:e nts s et in whi t o r ock flour 

cement • . Rounded PGll·~.' ~.:: '3 of quartzite up to !6 1l acr oss . 

Silty , medium s!).ndstons .with pebbles nt b9.sc . 

He ~ps of r ound boulnars of predominant l y qu~r~z and 
qU1lXtzitic cDmposition wer e noted a t Cunninghams Gap a.nd ncar 
Echidn9. Ret r eat . Vcry few boulders had stria ti ons en them 
(Fig. 20) . 

The l ower c ontacts o f the Crown Point Formati on were 

obser ved a t ,:mly a. f~w points . Between Crown Point E'vnd Echidna. 

Re tre~t the gla Cia l c ongl ome r a te ovcrl-ies the Hor seshoe Bend 

Shale unc o nform:l~ly and is ,seconda.rily indurat ed with lime 

derived fr~ 1I! the underlying f orm"ti on. At Mount Squire the 
Idrecowra S~ndst on0, which crops out extens i ve l y t o the north­

east p.nd the n0rth- wcst , dips gently t o 'th0 s outh Me. ev entu,qll,y 

0u tcrops nrc obscured by the glRci ~ls . 

The upper contact of t he Cr own Point Forma t i on WIlS seen 

in the r e f e,rence area where t ho glacial s a re ov erla in unc 0nfor m­

ab ly by the De Souza Sr..ndston ,). Contacts betwee n these two uni ts 

c nn e.I BO be s een north q.nd s c u,th ·i f th0 tre.ck ICfl.ding t o the 

RUII!bRlar 8. Ochre Mine , a nd alec e t Colsons Pinnacle . 

The age of the Crown P,.-,in t Formation is r egarded a s 

Permian . At Malcolms Dore at ,';,(;,jado Stat i on , appr oximately 40 

mile s east of the Rumbalara. O (: ,~,:,j, ~ Mine , Artinskian spores were 

identified by Balme (in Sprigg et al. 1960 ) f r om a depth of 
1350 feet in sandy, grey shala Wh ich is regarded as belonging to 

the Crown Po i nt Formation . T::lf.! t hickness of ,Permian sediments 

in t he bore may be up to 1200 f " e t (Roohow, 1963). 

UNDIFFEREN1' IATED ltESOZOIC 

De Souza Sandstone 

'l'he De Souza Sandst o nf~ V/ =lf1 originally defined by Sullivan 
" & Opik ( 1951) from the north-·"c.,tern corner of Finke Sheet area. 

" Sullivan and Opik say "On thG 8Hxface the De Souza Sandstone i s 

dark brown because it i s COVCT0d by a thick crust ri ch i n 

limonite . In fresh outcr ops the sandstone i s soft, white to 



Fig, 19 . Light oolourcu Runbnlnr~ Shnlo, with same thin 
intorbeds of sandston~ forming bunchos, ovor~ing 
tho Do Souz~ Sandstono nt tho Rumbnlarc Ochr~ Minu . 

Neg. G/6272 

Fig, 20 . Glacial striae on n quartzito bouldor from tho Crewn 
Point Forrnntion. Throe milos west of Crown Point . 

Neg.No .G/6300 
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r eddish, e,nd is generally cross-bedded and micaceous. In many 

places the sandstone is interbedded with grits a nd conglomerat e 

showing current bedding ; most of the p2bbles a r e of quartz. 
Ripple marks are rare t!, I ts type locality is a t Mt. De Souza, 
ncar t ho Yellow King Ochre Mine which is popularly referred to 

as the Humbala.rn. Ochro Min0. It crops out fa irly widely in the 
southern porUOll of t he Northorn Terri tory be tweor! Alice Springs 

and the South Austrp.lian Bo!'6.~r! and probably extends southward 

into South Australi.. . Quin lv,. 1. ' 962 ) showed its possible 

l ater a l ext ent on his 1 : 1 , 00:"' ,'-:' (. <1 IDP..p , "Geology of the Alice 

Springs Area", a nd l a t er ~'0CL: ;' ~ i963 ) mapped and described it 
in some deta il. Sprigg (19 6?:' ,'.iscuesed it br .iefly and showed 

it s distribution. 
• 

Charac t eri stically, the · Do Souz~ Sandston0 is a fri~ble , 

r eddish or brown, medium to coarse- gr a ined , stocply cross- bodded 

sandstone. Such s andstone crops out in tho r~ forG nce area . At 

Colsons Pinnacl~ , the ge ner al ised s e ction is as fol l ows : 

15' Strongly silicified, s nndy shE.l e wi th some grey billy 

ncar top . 

110' Rumb a lara Shale : soft, whit e , yellow, or purplish 

shale with r or e frflg:nontal pclecypods . 

11 0' Dc Souza Sandstone: sepnr nt ed from Rumbalara, Shal e by 

a strongly f crrugi!:,. iz:;ld l ayer (2- 3 ' ) ; strongly and 

steep ly cr oss- bedded ncar the t op end bottom but tends 

to be ma ssive in tho midd l e . Free of kaolin, co~rse to 

medium-gr A. in'2d . Sc p'.~:;:· e. t ed fr om t ho underlying str a t H. 

by ano ther iron-ric h 't'Hnd . 

130 ' Crown Point :B'ormF.l. t i ,;i.1 ~ the t op 100 foct is modium­

gr ained ~nd finc- gr o:-.j.r,,; d , uniform in c ompo s ition and 

rich in kaolin; th e· lc) .... e r 30 f~ e t str ongly contorted 

and slumped but of fj'i..:.:;i.J_"U' composition. 

Away fr om t he refer~nc·,: ,::;(, 00. , however, the composition of 

the De Souza Sandstone may ~)(, ;s:~ "t !'ema ly variab l e in some outcrops. 

Thus in plnces it is massiv c:: ,:~ r.. ~, may b~ extr eme l y ri ch in kaolin; 

it may conta i n l cnses and lE'l.;r,?r::: of sil t stone , shale a nd con­

gl omerat e (predominant ly of pcbulGS and cobbles of quartz and 

quartzi te). This is par t ic\),~. ;;. ::·J.y true in · the south- western 

portion of th0 Finke Sheet 13.:'(;;" wher e the Dc Souza Sa.nds t one 

wedges out on t o the grani t o .:.~·;!..:)EI ~S . In bor es the t h ickness of 

De Souza Sandstone varies but\','d~ 50 and 300 f ee t ( Fw chow , 1963 ). 

I n many outcrops the :.0,: ;3:'.'Uza s nndst onc i s overle.in with 

or wi thout an angular unconform"i.~jy by thG Rumbalf:l.ra Shal e. In 

s ome pl~c e s, wher e ther e i s !"!o a.ngul !'l.I' di scordE'.ncc, cont ac ts 
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have an appearance of be ing conform~ble - this is pnrticul~ly 
true where beds and l A.yers of claystone nellX the top of the 
De Souza Sandstone are interbedded with l~yc rs of sandstone. 

However at a number of outcrops there is evidenCG of erosion of 
tho t op of the De Souza S~ndst onc before the deposition of the 
Rumbalara Sha.l c. Cut-and-fill s t.ructures were observed a s were 

also angulgr contacts, Rnd th~; re lationship between the two units 

is r egarded as unc onforme.bla< J : ~l pl:lces the Rumbnla.z:a Shale has 

. bc6~ ::oIDovc d by er osion l c.'~-,·"j.t~,'.!; tJJ? Do Souze. Sandstone exposed 

at the surface. 

The b;::.sc of the De SCl: .. :.< 3!i.nds t (lne was ex~.minod at a 

number of sections. It W.?3 f.:.rt:'..\:l.'l '~0 ov orliG the Crown Point 

Formation as well as the Idre.co·,t' :.::a Sandstone: these coptacts 

are everywhere unconformable. 

The age of the De Souza Sandstone is not known wi.1;h 

certainty. As it overlies the Crown Po int Formation with uncon­

form i ty, and is i n turn overlain unconformably by the R~balara 

Shale, its age must be somewhere between Permian and· Cretaceous . 

The only fossils found in the sa.ndstone are plant remains which 

are few in .number and indetermi:1R.te. The age of De Souza. Sand­

stone may be Jurassic. 

Sandstone of similar l ... .:. ~;i!:.(l·Logy has been described by 

'iiopfner and Heath (1963) f n)< Lt .. ' Anna in the Peake and Denison 

Range, South Aus tralia. Thi ~ sandstone is ov erlain by bleached 

silty shales of presumed Crettl. ~J8("J~.S ag0 and rests Wlconformably 

on Upper Proterozoic rocks. 1\u: top fow feet of the 13and!iltone 

is completely i mpregna te d by l "Lconi te, a 

characteristic of the De Scuza f.l.~\~.1dston(3 . 

feature which is also 

V/ell preserved plant 

fossils in the sandstone h av(:") b,.n:,ll dated as Upper Jurassic to 

Lower Cretace·cus . 

LOVIER CRETACEOUS 

Rumbalara Shale 

The cretaceous shalG "!l':-l.\ 1:::(.. crops/~fJely over the sQutp­

eas t ern portion of the Nor th:" 1';':\ ~·::f:r.ri tory was named Rumbalara 
" Shale by Sullivan ·& Opik (1 9S,1 \ f :c"m the typc local1 ty at the 

RumbA-lara Ochre l'!line (Fig . ~ 9) :i"J:-th- east of the Rumbal3.I'a rai l-­

way siding (north- eastern po;r'l, :t:::n of the Finke Sheet) abou t .~ 20 

miles south of Alice Springs . At "tll\~ type locality the sequence 
is as follows (after SullJ.v.::.~:·.\. & (~ pik , 1951): 

10 ' siliceous l a teri t ~ 

14 ' f e rruginous sandst l; no 

76' soft, whi to, kaolini "0~. \".! rock with hard ~Mds of porcell­

anite: most pelecypods which Wer0 found came from this 

horizon . 
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8 ' r cl a tivc ly hard sandy bed . Sponge horizon. 
28 1 sof~, white, kao lini tic rock with he.rd bands of porcell­

"nitc . 
Radiolaria and f ragmental Pe l Gcypoda wcr0 found her e. 

1.5 - 4' Yell ow ochre, prob ?vb ly of bact eria l origin . 

1 .5 - 4' hard limoni to with quartz boulders. 

140 '+ r ed and grey, cross- bedded sandstone with s ome 
conglomerat e . 

The lower boundary of thg 
base of the OChr0 l e.yer, !t~c 

underlying beds wer e included in 
boundary between Rumbale.ra Sha l e 

Rumbal ara Shele W-?S pl aced a t 
hard limonit~c l ayer and the 
t he De Souz~ Se nds tone . The 
and the De Souza S~ndstonc is , 

Rochow ( 1963) gives the t hickness of . , reg?1ded as unconformab l e . 
. the Rumbalara Shale as 900 feet in t he arert south of Chfl.rlottc 

Wat ers Bor e: , which i s in the south- or.'tst crn portion of the Finke 
Shee t ar 0!l , but the thi ckness of t his unit decreases wcstwFl.I'ds 
towards wh~t must h~v ~ been an old s hore line i n the Lower 

·Cre t ,~.ceou8 . In outcrops the t op of Rumbalara Shal e is inv~.riably 

nn er osi on surface. 

On tha Finke Shee t [-'..r ce. the best ou tcrops of Rwnbalara 

Sh~le are south- west of t he Rumbal ara Ochre Mine . The Shale 
crops out extensively in the southern and south-eastern portion 
of. this Sheet area, but the exposures are poor; the low hills 
of Shale are in most places obscured by cobbles and boulders of 
grey billy. On the Kulgera Sheet area, the Rumb alara Shale was 
mapped i n ··the east ern and nor th- eastern portion, but it is not 
extensive and only small t hicknesses are exposed. The compos1. t ion 
of Rumbalara Shale is r emarkably persistent ov er l arge ar eas . 

During the helicop t er survey , several large outcrops of 
fll)t lying sediments ncar the contra of the Hal e River" Sheet 
area wer e visited. Tb0se wer e found to be fine grai~ed sediments 
of the Rumbe.lara. Shal e . A few poorl y preserved foss ils wer e 
collected . 

• , II 

Opik (in Sullivan & Opik 1951) i dentified el cven fossils 
f r om the Rumbalara Shale and those enabled hi e to date it as 
Lower Cretaceous. Lat er, this dat ing .was narrowed down to 
Aptian t hrough the correlat i on of the Rumbalara Sh~le with the 
Lower Wilgunya Forme-.tion of the Grea t Artesian Basin on the 
Queensland s i de of t he Bor der (Skwarko, 1962). Terpstra & Evan. 
(1963) r eached t he same conc lusion reg~rding the age and 
corr ~lation of Rumbal ara ShRl e through t he study of micr o­
fossils which they identified from Birthday Bor e 10 milcs north 
of Andado (new homester:o.d), about 115 milo . .!;! Cl:1f:1 t.-south-0P..St of 
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the Rwnbn.lar~ · Ochrc Minos. It can be definitely sta. ted that the 

Rumbalar? Shal ~ was dcposi t cd in the west ern extension of the 

Gr eat Artesian Basin in the Aptian . 

TERTHRY 

Tha following scdimer. ';',f; wi'~ich .?.r c thought to bp of 

Tertiary age were ma pped on tho J!'in ~t0 and the Kulgcr a " Sheet 

ft.reas: grey billy, conglomer a t e and limos tone , e.ll of whi ch will 

now be discussed in turn. 
Grey Billy 

Grey billy occurs as E'\. continuous and coherent le,y er of 

siliceous duricrust which caps mesns and CU0ste.s, or it may t a ke 

on tho form of a rubble Ie.yer with cobbles and bouldcr ~ of silica 

impregnated rock thRt blanke ts r olling hills of underlying 
frosh~r but sof t er r ock. Thes e cobbles and boulders are 
obviously disintigra tion products of duricrus t l ayers. 

On silicification not a ll t ype s of surface r ock, however, 
give rise t o groy billy. The fin31 product of progr ossivQ 
silicification of the f lat T0rtiary limes tone ce.ppings is 
ch.~.lcedony, cxr:unp l es of which, as well as intcrmcdin. to stages of 
its formati on , Vler e: observ ed in diff er en t port i ons of both the 

Finke and KulgerB Sheet arc~s . Similnrily, silicifi ed conglom­
er a t e is not a gr ey billy in the strict sense . 

Gr ey bi l ly has formed on thq formntions of the Finke 
Group and the Mesozoic s ediments wher e they have laih exposed 
f or a long time . Snndy s iltstone or silty sandstone sc~m8 t o 
have been the bGst,. or a t l east the commonest, mQdium for the 
precipitation of silica , and layors of billy up t o 12 f oo t thick 
ware f ound capping the Dc Souzo. Sands t one while in a t least ono 
l oca.l i ty the Idrp.cowr a SE'.ndst one was seen t o be capped by about 
20 f oe t of solid billy , 

Although i n its appear~ncc , ~nd up to a point in its 
composition , gr ay billy VIas found t o XliaY in texture, colour and 
grain size , from outcrop t o outcrop,/almost all a tt empts to 
classify its char~cteristics according t o the r ock on which it 
has formed, have f ailed . I t was observed, however, tha t billy 
which had a mot tled brick-red p.nd grey colour e.lmost invarin.bly 
f ormed on the I dr a cowr a. Snndstone . Some specimens of gr0y billy 
showed a we c ther ed surface with circular markings about 2 inches 
across made up of irregular, poorly defined concentric, e.rcuate 
of circulex l aminae . The origin of these structures i s not 
known. 

Quat ernary sediments wer e f ound t o be fr e0 of the (!,rey 
billy. Sinco it covers Cret a ceous and earlier r ocks , its time 
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of origin must clearly be post-Cretaceous. Furthc'rmore , at one 

l oco.li t y on the Kulgcre. Sheet are? strongly silicified limestone 

was f ,)und overlying 0. 30 foot section of sandstone and shale 

wi th non- marina Tert i ary gf'.stropods . Since , it is not known 

from which part of the Tert i!,,,r;r c')luatn these fossils come, it " is 

no t possibl e to t 01l th :} t ~.:::' ,; ,..;,t iYhi c~ silicification took plf\c~ 

in the area under discussi or. . '1'~1;:') ~l'-1;l.in period of silicification 

in the Nor thern Territory is r egarded a s som0tim~ in the middl e 

Tertiary. 

Conglomera.te 

Deposi ts of grEwal e.nd po orly consolidated conglomerate 

are f ound surrounding Mt . Conner in the Ayers Rock Shoe t !':l.rea , at 

the Kerno t and Erl dunda R"-nges on the Kulgera Sheet, 'and at the 

~ t. Kings t on- Black Hill R(>.nge on the Finke Sheet . Tl+c sediments 

generally consist, of angular to poorly r ounded pebbles, cobbles 

and a few boulders of sandst one from the Winna ll Bcd~ in a dark 

br own, Silt y and se ndy matr ix . No bedding i s visibl e but the 

upper surfeces of the deposits slope gent l y awp.1y fr om the 

adjacent r fl.nges t o be ev entuall y covered by the surr ounding 

all uvium or sand . 

On the northern (or scarp) side s of thGl Kcrnot and 

Basedow Ranges , erosion of th~ congl omerate ha.s f ormed a deep 

gully tronding p~rallol to the r ange , wi th a steep scarp up t o 

50 feot high facing south t owe.rds each range . Shorter steep­

sided gullies E'. t right p..nglcs to the ranges dissect these l onger 

gullies . Short gullies he.ve al ~o been cut by cr eeks flowi ng 

e.way from the souther n flanks of the r F.'..nges , but these E'.re no t 

as deeply i ncised as those on the northern s i des 'Jwing t o the 

shallower gr !'.dient of the streams . 1 B0ceusc of the roughly 

circular shape of Mt. Conner, the main gully occurs ru'ound 

the mount a in a nd is bounded by a scarp 70-1 00 f ee t h i gh . 

Shor ter gullies trend r adially away frore. the m(lunta.in. 

Al though mR.ppcd t'.s Tertiary t because they a r c consolid:?. ted 

and deeply dissected, the uppe r l ayers of the conglomerat e may 

include s ome Ple i stocene and Recent depOSi t s, as scr ee and 

rubblo . 

Limestono 

A nu.:rr.ber of outcr ~)ps of highl y sili cified limestone wer e 

mapped on the central and eastern pDrtions of the Kul ger a Sheet 

a r ea and a few just north of the Black Hill Rnnge on tho Finke 

Sheet area . 

This limestone, or it s final c onversi on product , 

chalcedony, is regarded a s Tertiary in age as it is y ounger t han 
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the Rumbnl arf\ Shf~l0 and pruda tcs the silicification phase . 

As ::"lr ~ady r!c ::.~i () t1.c cl above·, at One s:11.;;.11 outcrop on the 
ICulgera Sheet n.rea , (;!.M. h-:0 \~. n .r.j. S0d limeston\:;l was found overlying 
a small thiclmesB uf sand2 "t:;~ ; ... .:) :me si lt cton~ with gastropods 
which [U'e rr:put Gil y !10 11 ·" ;1l.:.U~ j,-::.·,.;. ::..~ \ o::' :L.stn r: .. n·:l T.\..~rt i!?..ry in age . 

gUATERNAIlY 

The QUI.\ 1j,::;x'rrary sediments we r<=! ~la :.=;!;::i ): ied and mapped under 

the follc wine; headings: alluvium~ aeol ian sand, evapQrites 
travertine a.nd. gJ:"Psum. All these sedimentary types, some of 
whieh CCV t~.r :L ~ ~rge portions of the Kulgera ar./t Fil"~k0 Sheet areas 
will be d:!.s(:·;..:l.3 sed in turn . 
Alluviu ... 'll 

Sediments which were laid down in the pos t - Tertiary times 
by the rivers and streams along watercourses and on flood plains , 
bordering rivers, were mapped a s alluvium. I n addition deposits 
mapped as alluvium include ar eas away from t he entrenched 
channe lways and dry water course s . These occupy extens ive plains 
and even between sand-dunes, in f act, anywhore wher~ r epeat ed . 
surface runoff occurs . Alluvium. covers ve~y l arge parts on the 
Kul ger a Sheet area, but its distribut ion on the Finke Shee t area 
is more limi ted. 

Aeolian Sand 
ACCWDula tions of sand, which were;) built up into mound s or 

dunes of different shapes and sizes by the action of wind, wer c 
mapped as aeolia n sand. Two main types of sand- dunes arc present 
in the area cover lJd by the Finke and Kulgera Shee t areas , these 
ar c the seifs a nd th~ d endriti~ (or bra ided) sand- dunes. 

Seifs are fundamen~aIly linear structures, which may ·be 
several mi l es long, and are e ligncd pare.llel or subpar?.llel to 
each o ther. They occur ov,.:: r large a r eas in the eastern portion 
of Finke Shee t area wher e they mark the western IIk.'U'gin of the 
Si mpson Desert. Her e their 2li gnment is approAim~tcly north­
south or north-north- west t o south-south- eas t . In t he eastern 
portion of t his Sheet area t hey are l ess well develop ed and are 

shorter and l ess r egular in shape a nd their orientation is l css 
uni form . They cover t he south-wester n quart er of the Kulgera 
Sheet area , where they are aligned in the north- east direction. 

Tho dendritic dunes arc best developed in the northern 
portion of the Ku l gern Sheet a reo. and on the Ayers Rock Shee t 

ereo. . As their name i mplies they form a dendritic or br~ide d 
pattern and mostly occur in a.r eas that are topogr aphically low. 

Evaporites 
A chain of snIt ll?,kes, whi ch is a continuation of the 

Amadeus Salt Lakes complex, stretches enst- west a cr oss the 
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northern portion of the Kulger a Sheet are~ into the north- western 
portion of the Finke Shee t area . For most of tho time the floors 
of those lakes are dry and covered by successivo layers of 
evaporite deposits, s uch as gypsum and sa lt, alt ornating with 
thin layers of fine sediment brought in during the brief periods 
of r a in. Where the floors of lakes ~ :.r'e clayey and ~a.td, they 

aTC me.pp;:!:i as c:t.aypans with a lluvium. 

Travertine 

Two types of Quat cr nF.LI'Y limes t one ar c r ecognised. Those 
are the ~r\~ llow-brown, sa ndy a.nd l e.Y0red, hard lime stone, which 

is by f ::.r ';;he most common, and the blueish s of t limestone which 

gives of~ a chaTecter i s tic foc tid odour when struck with a hammer. , . 
On tho aerial photos trevertinc can be rcsdlly , soparated 

from other Quaternary deposits because of the hummocky r e lief 
surface bounded by low scarps as well as the impressed dendritic 
drainage pa ttern. 

~ravertine was mapped over l arge arens in the centr a l 
portion of th~ Kulgera Sheet area where its distribution 
indicates conn\';; ction with the presence of salt-la kes. , In 
addition it almost inv~iably occurs oVGr lying the Horseshoe 
Bend Sh~le whore it becomes concentrated by an upward migration 
of lime . This is probably the r esult of the sensonal mi gration 
of the wat er t able fo llowing the heavy rainfall which occurs 
every few years in the area . This r ain brings about t he r ,'\ther 
uncommon pre s ence of wp..ter i n. the salt l a l{es . On the Finke 
Sheet area the distribution of travertine is a lso connect ed 
with the distribution of Horseshoe Bond Shale . vfucr c conglome­
r a t e of the Crown Point Formation overlies the Horseshoe Bend 
Shale, lime fr om the Sha le migrate s through th~ coars e sodiment 
r e Bulting in secondary ccmontation with travertine . 

The young e.ge of travert ine is inferred from tho f nct that 
it escaped the process of s i licification, which has eff~cted ~ll 
the ,older r ocks and which i s usua lly regar ded a s having t aken 
place some ~ime in the Tertiary. I n reany pl~ces it was diffi cult 
t o distinguish traver tine from Tertiary l imestone e specially 
whor e the s ilicified part of t he Tertiary. deposits we.s partly 
stripped. 

c.ypswn 

Gypsum i s pr esent mainly in the Ayer s Rock Sheet area, 
and occurs in t wo we.ys . 
i n tho silts formi ng the 

Ne~x Cur tin Springs Homestead, ' it occurs 
bods of the sd t bites (saline.s). 

beneath the thi n crust of evnpori te s . Groundwp..ter moving down 
slope to the b~ lt of salt l ::,.kos f r om the r ange s in the north, 
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carries calcium sulphate in solution. This i8 derived from the 
weathering of the several gypsum-bearing formations in the AJnadeus 
Basin succession, e.g. the Pertaoorrta Format ion, the Stokes 
Formation, and the basal parts of the rtereenie Sandstone and 
Pertnjara Formation. On reaching the salt l a ko8, the calcium 
sulphate crystallizes out from the groundwater , once the concent­
ration b0C0ill'?D high enough. This fOrr.29 the gypsum in the silts of 
tho lake beds . 

About 30 miles north- west of Curtir.. Springs Homestead , 
near th~ r: .. !:I.'the rn margin of the Ayers Rock ~hcct area, t outcrops' 

of gypSU.:.i r.r e found . Her e , the gypsum occurs a s lumps and masses 

in a wl. : ."':;d; powdery , earthy form, intimately associated with sand 

dunes that have built up around numerous small salt lakes near 
the eastern end of Lake Amad0us. The very finely divided nature 
of this gypsum indicatos that it has crystallized fairly rapidly, 
and so it probably formed as a result of th~ evaporation of 
groundwat er which moved up to the surface from the shallow water 
table through the Band surrounding the salt lakes. 

Although salt lakes occupy a band across the Kulgera Shoet 
area, gypsum i s only rar ely found at the l ake margins. Instead, 
the lakes arc commonly surrOtUldcd by Tertiary and Qua~ernary 
limes tone . Whether this r esults directly frolli e diffQrcncc in 
the salt content of the groundwater compared with tho area 
farther wes t, or from some other phenomenon, is not known. 

STRUCTURE 

Gravi ty Survey 

The area mapped was included in a r econnaissance gravity 
survey using helicopters e~rri e d out by the Bureau of Mineral 
Resources in 1962. Regional B.ougner anomalies are shown in Fig. 
21. The results of this reconnaissance ar e recorded by Lonsdale 
& Flavelle (196) . Parts of four gr~vity units havo beon 
di8tinguishod in the •. rea . Thoy are the Angas DoVins Gravity 
Ridge , the Ayers Hock Gravity Depression, the iAcDills Gravity 
Platform Rnd the Amadeus Gravity De pression. These gr3vity 
f eatures are shown in Fig.22 . 

The deep gravity low of the Ayers Roele Gravity Depr ess ion 
on the southern part of the !~ers Rock Sheet and extending east­
ward onto the Kulger a Sheet, is name d the l,;usgreve Gravity Trough. 
The Mount Liebig Grayity Trough is the main f eature of the 
Amadeus Grav ity Dopr0ssion and r epresents the thiek pile of 
sediments of the Amadeus Basin (Lnngron, 1962). 

'Jlhe Angas J?owns Gr~vi ty Ridge separa tes tho Mount Lie-big 
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Gravi ty Trough from the Ayers Rock .Gr •. vi ty Depression. The 
Angas Downs Grav ity Ridge indi cates ncar surface Precembrian 
ba seme nt r ocks possibly similar to those present on t~c south­
east Rawlinson Shee t area . The Angas Downs Gravity R~dgc is 
possibly related to tho Bloods Range Gre,vi ty High and therefo r e 
tho r ock8 "J.nie rlying the two areas ffif:>.Y be simil~r. Upper Pr ot­

erozoic f; (; iii;"(:l'.;.yts wi th a thin veneer of Palaeozoic sediments 

crop out .; .~.~ th ·:~ srca of tha Angas Downs Grnvity Ridge . Positive 

culminai:;j.:;·t!S O(;cur a long this Gravity High c0ntrcd nce.r the 

outcrop ():~ t hl) Bitter Springs Limestone on the l;:jcrs Racles Shee t 

a r ea ancl ::t ry)the,r culmi nation is centred on th e;! outcr op s of the 

'Bit t er '">: -.":3. ngs Limes tone i n the cor e of tho Erld-::..nda R::-,ngc . The 
gr adi ent on the north side of the gravity ridge is not steep 
which indicat es a gradual thinning of the Amadeus Bastn sedi ment s 
(mostly the Palaeo zoic rocks) to the south tow?,rds th~s ridg~ . 

'The geo l ogy of the area' covered by the Ayer s Rock Gravity 
Depression is obscured by superfici.c.l deposits . The magni tude of 
the ~usgrave Gr~vity Trough suggests a large thickness of sedi­
ments or 8. thickening of acidic igneous rocks in this area . The 
depr ession continues in a narr ow branch north- westerly into the 
Pe~ermann Range Shee t area . Here the area out lin~d by the 

depr ession is underlain by mainly granitised sediments and 
granit i c rocks and similar rocks may underly the area of the 
Ayers Rock Gravity Depression, On the south- west part of the 
Kulgera Sheet and t he south- east of the Finke Sheet steep gravity 
gradients, becoming more positive to the south, occur over out-

. . 
crops of grs,ni te and gneiss with abundant do l erite dykes . Some 
of ,the se rock types also crop out in the southern part of the 
area of the lY:usgrave Gravi ty Trough and t he s t ructure here may 
be analogous to that pcstulated on the nort h side of the Amadeus 
Basin. This involves basement rocks thrust over a sedimentary 
pi l e so that the Musgrave Gravity Trough coul d be filled mainly 
with less denso sediments and this would explain the steep 
gr adient to tho south of Kulgera . 

A stratigraphie boro in the area of the gravity depression 
on the southern part of the Kulgera Sheet would he lp to elucidate 
the s t ructur al configuration of the south- eastern part of the 
Amadeus Bas i n . 

Part of tho McDills Gr avity Platfor m covers a l arge area 
of the Finke Shee t and indicates a modera te thickness of s~di­
ments from the Gr eat Artesian Basin on a shelf area . The base­
ment rocks of the shelf may be similar to those exposed on the 
sout h- west part of the Finke Sheet. A positive gravity lobe, 
t r ending sout h- south- west from more posi t ive gr avity features 
of the McDill s Gravity Platform to the cast. ovorlies t he Upper 
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Proterozoic rocks of the Black Hill Range. 

Aeromagnetic Survey 

An aeromagnetic survey of part of the area was carried 
out in 196} by Aero S~rvice Limited for Exoil (N . S. W.1 pty Ltd. 

Fart of t he survey covered thc north,orn part of the Kulgora Shoet, 

a ll the ]\ in~'~f: Sr,G0"r. , e.nd a. small part of the nO ::'t::·c···0as~ m2Xgin of 

the Ayers Roc:::: ;3hec t. In~erpretations of deVtl:;:':1 to magnetic 

basement oc10>\' sea level were made at sGvcral lace.li tics and 

contours e nd B truqtural interpr etations wer :.:: C(,j:ip:ilcd from thcS0 

figures ( j"'i,~. 2}) . 

TL·. gl'ce.t est thickness of sediments interpl'e t c ~ from this 

survey cc'cur between Mount Sunday and Be.scdow Ra nges wher e depth 

to magnetic basement is estima ted to be gre e,ter than 10,000 fe e t 

and contours on the map ar e drawn showing basement depths of 
17,000 foet . Tho lp~gc embayment with contours to magnetic 

basement bel ow 13,000 f ee t occurs north of Mount Conner t Po.nd 

trends south-Gasterly onto the Kulgera Sheet as far a.s 
Murrathurra Wil lI. The es tima ted depths to magnetic basem~nt 
decr ease to the south until tho contours arc int crscc~ed by a 
inter preted fault line. Tho f ault tra ce occurs ~bout fift een 

miles "north of Kulgera. and tr ends east-north-east onto the Finke 
Sheet and swings to the north- cast r oughly perallel to the Finke 

River. Sever!;',l smaller faults have beon intGr prcted on the north­

CB.st cor ner of the Finke She~ t. On the western cnd of tho fault 
the throw is several thousand fe et . 

To tile south- cast of this f ault the e stimD. ted dopths to 

bas ement are gOl1cro.lly bctwe~ n one thousand and throe thousand 
feet with the cxc 0ption of the ar oa of steep m~gnctic gradients 
over outcrops of ~recambr ian rocks . On the sout h- cast corner of 
the Finke Sheet areR estimated depth t o m!?gnetic basement 
incr ease t o over S0vcn thousa nd f ee t in the area ncar Charlotte 
Waters Bore. 

There is genoral agr eement between gravity valu~s end 
aeromagnetic interpretation on the eastern sid0 of th~ area. The 
large f c>.ult on the Finke Shee t area corresponds closely t o the 
t r end of tho s r avi ty high over the h:t . Ki ngston - Black Hill 

Ranges . The trend of the f ault inferred from the aeromagnetic 
contours roughly parallels trends in the outcrop of Upper Prot ­

er czoic. r ocks in the Black .Hill Range . This fa.ult may be . r elated 
to the ma jor uplift of the Mount Kingston - Bl ack Hill Rc.nge 

block. The thick sedi ments on the north- west corner of the Finke 
Sheet l i e in the ar ea of the l~adcus Gr avity Depression. On the 
Kulgera Sheet there is little correspondence batwecn the aer o-
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magnetic anomalies and the grnvity gr adients which outline the 
area of the Angas D~,)v'Hi9 Gravity Ridge. This implies thfl.t the 

rocks c ausing the gravity ridge J:l.I1Y be cornpl?ratively d~nge but 

nra not magnetically susceptible. The dccrO~ge in estimated 
depth t o m~gnctic bl'lscmGnt i n the eastern side of tho Kulgcra. 
Shee t is probably r elat ed to nGar surface gr~nitic and basic 
r ocks. 

The Horseshoe Bend seismic trr.!.Vcrsc crosses the l c...rge 

f !'.ul t interpr e ted from the aer oma.gne tic data. 'llhe s [l ismic 
r efractors oocur t o dzpths of 8 , 000 feet wi th n poor refractor 

at 15,000 f ect . The interpretcd dapths to ml'1gnetic basement arc 
4 t o 5, 000 foet on the s c·uth side of the f ault. The r efrRctors 
on the Black Hill traverse arc in an E'J'C~. wher (;:l aer omagnetic 

basement was interpreted a t 3 to 4,000 f ect. This c orresponds 
, , 

very closely with the r cfrp.ctor depths. The nnomal ous high 

ampli tude alignment with a cre st a t about 4,POO feet ~hown in 

cross-section (Langron, 1962 ) is most like ly asoocio,tod with tho 

uplift ed block of Pro teroz o ic rocks in th0 Black Hill Range area. 

Scismic Surveys 

Short seismic tre.vcrses were sr.ade by the "Bureau of 

Mineral Resources a t f our pla c e s on the Fin\{c Sheot area. They 

are designated H0rseshoc Bend, Black Hills , Lilla t):t' ;': ,1k and Lilla 

Creck South trave rses. 

The Hor seshoe Bend Se i ernie traverse h as geod l 'c; i'ractors 

t o a depth of about 8 , 000 fe e t and a. poor rcfre.ctor r.tt about 

15,000 fect . 'rho r efr (;'.etors in the seisrr.ic cross s ~c; tion dip t o 

the north ? nd th~ ir dip increase s with depth . 

The Blnck Hills se ismic traver se shows rcfl'F~(: tors t o a 

d opth of about 6 , 000 fe e t and all have a northerly d .i. l' . 

Gravi ty measurements a l ong these trlwcrses W01'e made by 

Langron in 1961 (L"Ingron 1962). On the Black Hills trav erso 

there i3 a r u l a tivGly high grlJ.vi ty anamilly which corre l a tes with 

the:: .deep seate d feature shown on the seismic cross se~t ion • 

At Lilla Creek, r efrac tio n r esult s indice.t eJ. .:! :::-cfrac t or 

with a velocity of 18,900 ft/sec e. t a depth of " t ou', 580 f ect. 

This velocJ.'!iy is simi l a r t o tha t r ecorded for granite at Lilla 

Creck S~Ut).1 ( 19 ,400 ft/soc at a depth of 500 f eet) "no' it 

preswnabl~{ indicate a shallow grnni to basement j .!:!. -1:111.:) nrc(:\. . 

Surface Struc tur e s 

A structural interpreta tion o f ·ptU't · of tr..e nl'(-! E\ mapped is 

shown in Fig. 24. The Upper Pr J torozoic a.nd oldor :.' ,':'':!ks were 

subjected t o ~ir or ogeny in tho Upper Pro terozoi ~ (.'c c.srly 

Cambria.n. In this period they were tightly folded, mostly into 
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chevron type folds with flharp axis,l 9~ests and troughs, or rarely 

int. broad banin structures such as It.ount Conner. This period 

of foldin g is probably the same as th¢ Lake Neale folding of 

Forman (196)). 'rho Upper Proterozoic rocks were then eroded and 

the Palaeozoic sediments depoei ted unc'onformably over t hem. Thi ~" 

unconformity is a prominent feature on the northern part of the 
area mapped . In several Cases the unconformity is a linear 
feature which can be traced f~r 8ever~1 miles . The striking 
linearity of the contact sugges ts that there may have been major 
faulting in the Upper Proterozoic rocks with the Palaeozoic 
sediments. deposited against uplifted blocks. However, no direct 

evidence of major faulting in the Upper Prot9rozoic rocks has 
been seen. A structure of this kind is present in the Erldunda 

Range where the Bitt :::- r Springs Limestone is unconfor~ably overlain 

by the Pal:;tGozo ic rocks, a.nd whe re PalaGozoic rocks ovorly Upper 

ProtGrozoic sediments i n the B~s0dow and Kernot Ranges, !3.nd hills 

twelve miles north-east of Curtin Springs. 

T~is f~rst major period e f folding in the Up~ Gr Pro t crozoio 

or Ca.mbr j.a!1 probably affect8d tho whole of the ('.rc a w!1ich now lios 

a long tho souther n mfU"~in of tha Amadeus Bas i n. ~'l1e strongest 

effec ts of the orogeny wer e centr ed in this zone aLa f olding of 

the Amade~.lS 8edirr.(~nts decreased gr8..due.lly in i nt ("·.nEl ::. 'GJ to the 

north. The orogeny produced le.rge r ecurn:l?ent fol t5.s .':.'~ i;he Peter­

mann Range, Bloods R3nge and Ayers Rock Sheet ('.T08·e , ~I:o vcmc:nt e 

occurring in the s ame period may have been rcspo~ldn.; :." f or the 

postul~.ted ffi $Ol jor thrusting in the south- Gnst part 'yf i.:.ho Amadeus 

Basin. In this ~C''3. thrusting or ovcrfold1ng of bW:,iI'H,i: ::nt r ocks 

ove r youne;er s ediments is i nferr ed chiefly frO ifl i;.b0. g l" '"'.vi ty dat a . 

The folding of the P?~l9.eozo ic rocks (Am0.dG·,i.,., ;J. '.,?j. n fold i ng 

of Forma n, 1963) produced 

roughly p" rollol to those 

broad folds whose axes t !" (Hl:~ Of.\st- w0St, 

in the Proterozoic r ooks. 
•. 
'..!.' :~ 8re a re 

some minor cr oss folds. Some of th~ dips i n tho Pql~~c zoic 

sediments wGr,) probably. initip,l depositional dips p ('",.rticultU'ly 

those nO?J" higher r~ng0s of Upper Prot~rozoic roc~s . Ther e is 

some 100::'.1 overturning of the sc:di m(.mts to the south p1'l.rtieulg,rly 

in the n07: t h- o"\st corn0r of the Ayers Hock Shc ~~ t ;.yc ep... '1'he 

Pertnj ar :::-. Ji'orm.9. tion is a syn-orogenic .dGposit 'iyhicll il~d its 

greatest d, s.vf;llc' pment ,next to tha uplifted orog0ni. c zon0 . Only 

thin fi ne'J: gr~ i ned cquiv~lents of the l~ormation "H~rJ d.eposi t e d to 

the south of t.!l e orogenic zone. 

TlE t~ ff c cts of t he s econd rr:.~jor p~riod of foldi ng in the 
Upper p£\ )Jv2 uzo ic were intensif ied along tho nori.; h-c 'cn mFlXgi n of 

t he Aml1.d eus Bas in. In ·this .r...r cp.. there wa s also !"':! r: '.l~bcnt folding 

an,d possible ovorfolding of P. lr.'l..rge pg,rt of the bp.se:mont over the 
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Am~d(ms Basin Succession (Langron, .19~?). 

Tho contact of the Upper Proter ozo ic r ocks with the 

Qr dovici f'..n 
pl~~co8 

scn.I c into 

Larap i n tf.'O. sediments 

the St" irwe.y 
th(~ InindiC! Beds. 

is very irregul:::.r ~nd in scvcr~l 

S~.ndst o !1 c is in-folded on r::\ small 

IV;.'ljo r I e.to Pnlc.0ozoic fr.ulting WIlS prob:::\bly r ':lsponsiblc 

f or tho upl ift c f the %oun t Kingston- Bl o.ck Hill H,.nge bl ock . The 

major f~ult infGrred fr om n.e r onJP.gnct ics is r oughly e..ligne d 

pc.r 'llle l t o this uplift ed block e.nd depths t o m"gnc tic ba sement 

indicJ? tc th~t the a r oA. t o the south of the r ~ngc h8,S been 

up thrown several tho1.ls~,nd fe e t. 

The formati on of the Uount .Kingst on- Hlp.ok Hill Re.nge block 

occurred by r enewed movcm0nts p. .. long the f p..ults inl tip.ted during 

the If>~te P ~.l?"co zoic or ogeny . In plqccs thG Finkl1 Gr oup sediments 

ar~ vortical next to the uplif t ed block. 

The r.:c s ozo ic r ,Jcks of the Great Art~si."l.n B?sin h Ew e been 

subject to only minor tilting f1.nd f .?,.ulting. 

GEOLOGICAL HISTORY 

The early Pr3c.'lJIlbri!1..n hist ::. r y of the :1re~. i s l llrgely 

unknown and must be deduced from ne ighb ouring A.r l3~S an~ inte r­

prete d fr0m geophysic ~.l da t ? . The saquence \1f geo l ogica l even t s 

m~y be summ:-:.rized 1"\.2 foll '.)ws -

1. The inferred deposition of a t hick sequence of Prcc r.mbr iFl.n 

sediments in an e?st- w8st tre nding depr e ssion on the sc-uthcrn 

p;o.rt of the are~ on :=m unknown bascr.lcnt. The gneissic and 

gr:;:tni tic r ocks of the Kul gcr n /? nd Finke Sheets m ~lY be pn integr~l 

p~rt of thB b ~sement r eck. 

2. The early histor y of the Upper Prot ~ro zo ic r OCKS of the 

Am~deus Basin is unkncwn~ (rho earliest knnwn dc:p ~ si t is m::u-ine 

do l omite of the Bitter Spr ings Limest cne de p..::o si ted on 1\ st ~blc 

epicontinental shelf. 

3. Thick depOSits of water laid a nd in p~t 

silt st!)nc , chert and tillitic siltstone of ' t he 
" 

l::Lid dov'o'n disc onfor l1!.e.b ly on the Bitter Spr tngs 

gl acial s nndst0ne , 

InindiR B8ds wer e 

LimGst ona. There 

was prob~bly co ntempcr~tnc ous erosi on of SDme oxposed · ?Teas of 

. Bi tt er Sprl.ngs Limest ono possib l e c':,.uscd by prior minot' 1 0 013.].i$l)l\ 

wnrp i ng . 

4 . Sl;.g.;.l t tilting and f 01ding of the Inindi c. Beds . 

5 . Upl:"ft of Preco,mbrian roc ks fr om (1). 

6. Dc pnsi ti on of thick s:=tndst l)ne f.\.nd sil t s';; c:" .. , I; ? the WinnJ?l.ll 

Beds, with s 'J urce a r ons in Prccqmbrian r ecks t ~) th.iJ south . 

.. ~ 
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7 . Maj or fo lding end uplift of Upper Proterozoic and oldcr 
r ocl<s followed by a n ext ensiv e p eri od of er osion. The po'ssible 

thrusting vf basement r ocks :,:,ver the Prec .qmbri!?n r ockf;3 fr om (1) 

was probably initinted during this or ogenic period. A decolle­
ment may have developed nt the t op of the Bitter Springs Limestone 
during this or oge ny. 

8. Erosiun of newly r~i s ed C~mbri~n l and-surfncc a nd 
deposition of C0a r se ole.stics of tho PcrtC!l,r)orrt a Grcup c.lGng n 

she r e line on the northern P&t of th~ ~e,~ . S0me carb()n~te 9 

were depOS ited on the s eawar d s i de of tho shorelina . 

9 . Period c f eros i on. 

10 . Karine tra nsgression in t he Upper OrdoviciM and deposition 
of the Sta irway Sa nds t ,::- ne and Stc kos Formation of the LE'..rapinta 

Group disconfl)rmably on tha Pertac:·.:- rrta For mation in a shall ow 

w.9. t er st f::'.ble shelf cnv ir ~i runQnt. The s ea tr llnsgresscd the 

Cambrian shoreline ~nd the Ordovician sedimGnts wer e dGP ~ sited 

unconformnbly on Upper Prc. t oroz0ic s edi ments . Soree of the 

r e sis tant Upper Proterozoic r ocks wcrG probab l y islands .:l r 

peninsula s in the Ordovicia n sea. 

11 • Deposi t i on of the rl; ereeni ~ Sandst one pr:>bably in ptu't 

by aeolian reworking of older r ocks and shfo'\.llow mnr ine depositio n. 

---~/ In the Kornot Range the f ormE'.ti on tr~nsgresscd the Le.rnpinta. 

Group t o rest unconformably on the Upper Pro t ~ro zoic ~c. cks. 

12. Slight tilting ·~ f the L~wer Palaeoz·~ i c so1imonts be f or e 

dcpC'siti rm of the Pertnjara. Formation i n a shJ:l.llow m!!U'ino and 

transi ti nn):'. l environment. Onl y the finer -gra ined development 

of the f cr mati0n Was deposite d on the t cctonicf:'.l l y stabl e s outh 

side 0f the basin. Ini ti nl minor f olding of the Arne.deus Basin 

s ediments was proba.bly in part contemp() r anc ous with the dep osi ti on 

of the Pertnjara Foroation . 

13 . Completion of f ol ding nftcr the deposition of the , 
Pertnj ara Format i on; Loca lly the Pa l aeo zoic scdiments wcre 

ov ~rturne~ t o the south. The incompeten t f olding in the Bi tter 

Springs Limcst0ne nnd th~ possible dec ollement a t the t op of 

the f0r~~t i on ~~y hnvc been further ~ccGntuated during this 

period. 

14. De1: (""~:d "",:;io n of the Finke Group f or tho most part cGntempo-

r ancous W .t·;j~1 thc Pcrtnj a.re. For m.r>.t L"i n. The sedirucmts of the 

group tr1'i. u ~grcsscd over f'. wide area nnd Qvcr l~' bnsement r ocks on 

the south"··wc~t0rn par t of the Finke Sh;;:!ct arc,: .. . 

15. Ui,1 l ift of the Bl ack Hill Ra nge-W.ount Kj_ ~\":.:~1"~'"J.l b lock and 

tilting "E'.nd f aulting of the Finke Group scdim~::J.'IJ "~' ~'"~ " :\..I..' tho rnnge . 
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~6. Period of eros i on and r cmova-l of a .large pa.rt of the 

finke Group beforo dcposi ti e n of the Crown P0int FormE'l.tion. 

the f ormation was probably derived from rr.aterial (;!r0derl by 

f ontinental gl~oiati cn in the Permian. 

~7. FurthGr erosion fc-ll owed by deposition of Me s ozoi c rocks . 

The De SQuza. Se.ndstonc wos dcp0 s i t ed in f;\ m3XgillC'.l f nc ics, 

possibly de l t£-'.ic, wi th some of th2 ffin. teriR.l deriv e d fr,")n1 the 

Crown P!') int Formation . This Wr-I,S f ollowed by a !ltclr inc incursion 

wi th dcposi ti \) n o f the Humbalara ShR.le . The }[esoz0 -;'c r~.'cks 

pv erlapped the Finke Gr oup And Crown Point F~;rmati ("m and trans­

grQsscd t o the west where they were deposited unc onformably on 

the Ama.deus succession. 

18. Deposition of Terti'lry 
probably in freshwa.ter I f''.kc.s,. 

~!.'\nges . 

lirr.Gst onG t siltstone and sandstone 
• 

and ~.o o,gl\")merl'!. to next t o the higher ... 
19.. Por~od of de~p w0a.thering wi th f ormati on of· Ubilly" mostly 

on the ktlolini tic sedi men ts (i f the Finke Group :··!..:1d Mesozoic 

r ocks . Silicifa ti nn of thc AmD.(leu9 Basin r ocks Gt:currod. in the , 
~arr.e period . 

20 . Initia tion of the present cycle of erosion with 

dep ..-: siti0n of ovap,)ritcs and gypsif0rous silt in sr.,lt lal~es and 

f ormati on of travertine. D..tncs were f ormed in an arid peri od 

~hich was f ollowed by an amclior~ti0n of the climate with fixing 

of In.rge area.s of the dunes by spnrsc vege t a tion, and depOSition 

of alluvium. 

ECONOMIC GEOWGY 

Petroleum Prospects 

In the s outh-cast pe~t of the Am~deus Basin the only r ocks 

r egarded a s being likely s e;urc c s of potr() lcum arc the Cnmbrian 

:').nd Ordovici.l?n sediments Md possibly the Upper ProtBrozoic 

Bi ttcr Spr ings Lime s t one . Po t ential cap r :) cks end r eservoirs 

nTS presr.- nt through the secti e n. The P-3.laooz r.: ic a nd MesG'zc ic 

sed iment~ ',j f the Grc::>.t Artesil.?'.n Basin succession may concel;\l 

older Pala.eozo ic source rocks in parts of the Finke Sheet area 

or in SO~8 ~r0as may inc l ude concealed thick marine facies of 

some of th~' formations that are more prospective . 

Cu t!l~! Ayers Rock, Kulger e., 2.nd Finke Sheet areas a large 

part of th-::: ;;:Kct ion of marine Ordovician ro;:;ks was. not deposited 

and only -!.:h{·: Stokes Formation and the upper p-8.rt of the 

Stairwar ~.;;·!, !,)j.Gtone are present . The sediment..:: ~Lr ·~ thin and do 

not occu)_~ ..i..:l any demonstrable closed struct~ .3:& . ::;l. rl!i lar 
considerat ions apply to the Cambrian rocks. r:'~;'(';J «.'~:.sist of 

thin deposits of Coarse continental conglQmerat0 y 2:.: ty sandstone 

I 
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and siltstone and Borne thin sequences of marine dolomite and 
siltstone. The sandy facies of the Cambrian Pertaoorrta 
Formation 'could be a r eservoir for petroleum migrating up dip 
from possible concealed thick s ec tions of marino sediments. The 
Upper Proterozoic Bitter Springs Limestone j.B present over large 
parts of the area but the pe troleum pot enti a l of thi s formation 
is unknown. 

Thp. 'flat lying Cr0taceous~ }:j,;8G z,oit; a..1d P;].l:.,.:J' ~oic rocks 

of the GrGt~ 'c Art 'e8ie.n Basin suc Gesaion ercp QUo!; <p.'f>.r a large 
part of th<:l Finko Sheet area and exposu.:ces ii.""icd.(;a.tc a total 

thickness of about )000 feet of sandstone, conglomerate and 
siltstone deposited in a transitional environment followed by 
beds of Mesozoic marine shale. The Finke Group a nd Permian and 
Mesozoic rocks would provide reservoirs and cap rocks for 
petroleum migrating from any concealed Lower Pal.9.eozoic source 

beds . Any concea led marine f a cie s of the Pe rmiRn s~dimcnts 

could be possible source beds for petroleum. 

The exposed anticlines on the northern pC!r;; of the Kulgcra ' 

Sheet area and the north-onat part of the Ayers 

are breached into the Upper Proterozoic rocks. 

Range is the only exception. Thin s equences of 

siltstone and sandstone are exposed in the core 

Rock Sheet area 
The Mt. Sunday 
Cambrian dolomite, 
of the anticline. 

A smnll reveraal of plunge on the 8Xi.S 'of the anticline produces 

e ' small area of closure on its we stern end. There is apparently 

no surface closure on the e~stern end of the anticline. 

Geophysical surveys over the south- east Amadeus Basin 

havo outlined areas where thick sediments may be preserved. The 

.large gravity depression on the southorn part of the Kulgera 
Sheet is probably caused by thick Upper Proterozoic and older 

. 
Preqambri~n rocks . These rocks are overlain by a thin discontin-

uous venee~ of Mesozoic and Palaeozoic rocks. Until the 

composi ti.(;n of the ;?rec?..,mbrian r ocka is known, the petroleum 

prospect s c f the arca cannot l;>c highly rated. 

OV {~ :(' "p·~t a of the nortn.crn area of the Kulgera Sheet and 

north-eas t of Ayars Rock Sheet t ho aeromagnetic survey indicates 

a depth t ·.) 1.a?gnc tic bnsement of 5r.?~." tGr than 10,000 feet and on 

the north-~ /~~ s t part of the Kulger::,. Sh eet depths grea.ter than 

10,000 fer.,t: possibly up to 17,OO() fee t , tc, magnetic basement 

are indicr':te·).-.. In these aren.s thl;3 c>utcropvi t.!.g Pa laeozoiC rocks 
would aC(; ;J'~ll t fo r only a frac tion of this inferr.od thickness of 

sediment ~ ~·c that the bulk of the rocks ar !.-! J.l."·:"'c;~; .'3.hly Upper 

Protarozr:·;.:;; und undifferenti lJ.ted Precambriail~ ·":"!'\1:; "l:;:b.icknCB9 of 

the Winnn.ll Beds, Inindia Bods and Bitter Sfl~ ~;..iJ- ·· f;~ sto na could 
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easily account for this t~icknc s~ of sediments and the possibility 

of petrol eum would d0pcnr:; .. on t:-n0 p0t r::: .nt :i. a.l of tha Bi ~t·cr Springs 

Limestone and j.1: 3 O(: Ot-.;:'.4'c no o i n sui t a bl .:.: cO!l.fini ng structures. 

It would ap}1C f~_'!.· ) t t '::E,; tha t furt her cxpl·:: :t·e~ t i c n for petroleum is 

Two arc~.s of possible thick .sediments which warre.nt 

further prospecting are the area north of the Bl ack Hill R~nge 
and on tho south- east corner of the Finke Sheet area . In the 
first aroa geophysical surveys indicate a thickness of sediments 
possibly exceeding 10,000 feet. The arca is covered by flat 
lying sediments of the Finke Group. The north- dipping Upper 
Proterozoic Winnall Beds 1Ik'lY form a broad synclinal structure 

but the age and thickness of any overlying Lower Palaeo zoic 
s~dirr.\;mts is not known . Ordovician sedim~ nts rep.chad as far 

south as Mt. Watt whore a thin remn~nt of the Stairway S~ndstone 
ovarlios the 
and possibly 

Upper Proterozoic Winnsll Beds. · Thick Ordovician 
Cambrian sediments 

v~nc0r of Finke ~roup sadimQnts 
could be preserved 
to the north. 

below the 

On the south- eas t corn~r of the Finka Sheet area there 
are outcrops of flat lying Crete.ceous a.nd Mcsozo ic r c·cks . The 
petroleum possibilities of t his area are indicated by the 
estimate of 7,000 feet to magnetiC basement from aeromagnetic 
surveys. The nature of the sediments below the Mesozoic rocks 
and underlying possible Permian and Finke Group sediments is not 
known but they could consist of older prospective Palaeozoic 
sediments or include a thick marine facies of say the Permian 
rocks. Areas further east in the Great Artesian Basin may 
contai n more prospective thicl-cer marine equivalents. Generally 
only the marginal facies (possibly deltaiC, and fluviatile) 
of the succession is visibl e in outcrops in the Finke Sheet area. 

Phosphate Deposits 

Phosphate deposits hav0 been described previously from the 
Amadeus Basin (Wells et al . 1962 and 1963. and Cook, 1963) . The 
richest pellet .phosphate deposits occur in the sediments of the 
Larapinta Group and in particular the Stl?irway Sands tone. N:n.ny 
outcrops of thc Sta irway Sandstone ar e present on the south­
eastern PRXt of the Amadeus Basin and pellet phosphate was found 
in outcrops twelve miles north-east of Curtin Springs Homestead, 
and at s evera.l locali ties in the ~:ount Sunday Rr.-.nge . The 
phosphate pellets usually occur in coarse, poorly sorted sand­
stone but in the Mount Sund[l.Y Rp..nge largG p(.! llets .arc present in 
n thin conglomerate th~t forms the basal 2-3 feet of the Stnir­
way Sandstone. 
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In th·,:; o',:,"!';Cl' l):('f:! ,Jf 3 +, !t'i. r we,:,r S :~r l l~ 3 '~on0 twelve miles north­

eRst of CU.rt "in ~; p.-': ' ·L.:; ~;s H'')~'1st~~I;l.d "'::.11.6 ph~"H;;<h, :". t,:;; oc curs as grey 

P011ets UD, '~I) 1 .:y;(".J-. "cro..:, " i r' ~. ~\" """ Cp=- ·..,· .. t"t~"~ "' ''llo bed 1 foot •. ', ., ...... , . ,l. "" .. ~ t. ~_ ~ . • .;...L •• " O,l .. .. \, .. ,".J "" , 

thick, and O:'"'~" hi.'l.nl\l~-sd l;!.!!d thirty :f :.i .'I.' ~: ::-:\.:~, t .::\bov c the bf'.S0 of the 
, ' • 

forlI!('.tio:~. ~ ... ~ ,~ ;''':/"'';':', '::' tt!.j.ckness of "t' J'~.~,~ ~·e:~~!l: '-:lt. ion is one hundred , 
."Lfld fifty tW\i t~et.. A .bed rich in phosyL.at ic brachiopods a nd 

some white phcsphatic pellets occurs ninety feet from the base 
of the formati on. The p~ll~ ts probably occur in Ianacs in the 
Stflirw~y SRndstone be c~use they could not be tr~ced laternlly 
for nny great distance . 

The mode of occurrence of phosphate in the ~ount Sunday 
Re.nge is similar. It occurs ns both grey and brown ·pellots in 
lensing bodies up to one foot thick in 8 CORrse sandstone . The 
phospha te bed is about two hundred e,nd thirty feet "bove the 
base of the formation . The formation i~ three hundr0d and fifty 
feet thick in ·section KV/-1, a t the eas t ern end of the Mt. Sunday 
Range. No phosphate was intersocted in the measured section 
although the coarse snndstom~ , which in places contains phosphp-te 
pell e ts, can be identified. Large gr ey phosphate pellets of 
flattened ovoid or irregular form and up to four inches (;'-.cross 
occur in the poorly sorted, subangular conglomerate a t the base 
of tho Stairway Sandstone in the Mount Sunday Range. The pellets 
were found only in the basal c onglomerate in the west ern end of 
the Mount Sunday Range . This typo of occurrenc e is unique in 
the Amadeus Basin in tha t no phosphate hes been recorded 
previously in n basa.l c onglomcrFlto or from rocks of 'SUCh COP..TSC 
grain size . The pellets are also probably the largest found so 
far . 

Analyses of several samples of Stairway Sandstone for 
phosphate gave -
K28A Moun t Sunday Range 4.9% P205 (= 11.6% Apatite) 
K28B ,Mount Sunday Range 4.6% P205 
K28C Mount Sunday Range 4. 4% P205 
K20A lIIount Sunday Range 0.8% P205 
K22 Mount Sunday Range ( 0.5% P205 
AR705 North- East Ayers Rock Sheet area (0.5% P205 
(Analyses were carried out colorimetrically using the molybdo­
vanadate procedure). 

Several samples of phosphate were collected from the 
Stairway Sandstone in the south-east corner of the Lake Amadeus 
Sheet area about six miles eas t-north- east of Inindia Bore . 



Analyses', o£ these_~ ~.ampl~s gas '':: ... 

LA701B Co·aneJ..s a!19.§tope 16% P205 
LA701C Gr e:,' j.y,-,,'s l'hate .pellet ,. 27% P205 
LA701D Coe:,.··· ·· ."8.n d:,,·· ,"O 17.8% P20 5 (= 42.3% Apatite) 

A s ;::;~i:~y J. (, f: 1: ~A.70 11~), f:;- '')!D thi s area, contained an apparGnt l y 
, / Wh'vD amorphous g~.' ;; . )t:. 1i1 ~.~'l;:,·r.a l.l was ~dcnt ified as Corki te by X,-ray 

diffraction (3 . G. Goadby, B . i\~ . R.) . This is the first rccordad 

occurrence of corkite in Austr alia . The mineral is probably of 
secondary origi n formed by the :i:·nteraction of phosphate and other 

l_, origina l cansti tuents of the rock~ Cor ki tc was also found in 

phosphatic rocks of the StairwaY , Sandstone in 'the unnamed range 
in the south- eastern part of the Hanbury Sheet ar ea, s9uth of the 
Seymour Range . Several other phosphat ic beds in the Stai rway 
Sandstone occur on the southern part of the Henbury Shee t area in 
outcrops south of the Liddle Hills, in the Mill Ridges and 
surrounding hills t and near Br i scoe Tent Hi ll . The analyses of 
these r ocks and the types of occurrences are discussed in Ranford 
and Cook ( 1964). 

in the 
partly 

The formation of the phosphate pellets, their localisat ion 
Stairway Sandstone and their l ensing nature are only 
understood . The hypothesis put forward by Kazakov in 

( i 
.......... -.... 19)1 is widely accepted as a satisfactory explanation of the 

,_~formation of phosphnte deposits. The work of Kez akov is briefly 
r cviewed by Sauchelli (1962) . The mai n results of Kazakov's 

' 0 

work i ndic~tc that phosphate i s R marino chemi cal deposi t formed 
by the r epl acement of ca l cium carbonate nodules in water which may 
be from one hundr ed and f i fty to six thousand feet deep . The 
phosph:'ltc originates in deep ocean basins and the phosphate-rich 
w!3.ters from these basins welled up on to shelves or platfor ms 
where r eplac ement of calcium nodules took place . The precipita­
tion of phosphate is related t o the partial pressure of carbon 
dioxide in the sea we.ter . The calcite nodules were fn rmed by 
accretion on the shelves under the influenc e of ~~inc currents 
and W0re replace d by phosphat 0 in situ. The available evidence 
in the Am~deus Basin suggests that most of the phosphate t~ans­
portation t ook place in shallow water. The evidence supporting 
t his theory is -

1. The goneral COarse grain size of the 0 nclos~ng sedi ments. 
2. The presence of , the large pellets in a basal congl omer a t e . 
The conglomer ate i s made up of angular fragments of quartz and 
some feldspar averaging about one quarter of an inch acr oss . 

3. The presence of phosphate in ~cas wher e t he t ot a l thick-
ness of StairwRY Sandstone is comparatively small. There has 
been no phosph"te found in the Stairway Sandstone in t he 



.' 

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

' '': 

'. 

MacDonnell R.t~:'~t. \fi~::'{".i~C t~.:.·:: f,) ~.'m " ... ~tl.n r. is thickest a nd ~encrally 

contains c>. hi ft;::. tJr'~~~),:':c';j:LC:l c.':' :f~.::'1i·:~ !' g~·ai.ned clastics . ' It is 

pro s·wm .• ( •• ,1 ~.h .... t. · .. ' .n ;,'.,','.,'::.: _~'.l""'_"., ;"..-,,'- .c·r-· ...... ·t ,· on "os d"p - s1'ted l' n de"per "" _ _ ~ '" ~' .__ .. ; v..... .~ ~' .. ..ll,,- fr.,.... 'J '" 

water, 

:.:·"'~tl '·~ ",.;' (;!l J. :' ::ji~):: .;::.(")::'l. c,:Z tb!;. :rh~;;2'- phatc formnti on may be related , 
t o the ·::}o'.;~,x· ~"::. n'):: ~oP'-'~.!:"·::1.pJ:1.;I- ::i.t ti"~0 U.r.W of deposit~on of the 

[;"~' l"" ~ "r,""""'I'l'i(" _of' , •. ).h .• o'''' .. -,hat'" m,"y ' bo ~.~_.J •• ..Jr\..i-,.;o •• ' •• _ !.. '.}_ .... .., .... ."" '" 

controll~Cl. n;r th.() p.:' ;;:st:m~e of sub;ne.!'tr '::l~ :;:':..5g09 and hitls where 

there w ct.~lc '.>3 ;r,.O!' 0 E' • .gi tated sGa"'atC:t'~ -8. f:')O:l supply of phosphate 

rich water ? 0 0f:!,~";'.; .'l'.' 8-2.dim(mts and a favoLU's.u :Lc area. f or the 

f()rmati on (;:.~ (;-5.10:':."t 2 ;-!odu..les . The ph:;f!"C!l&te nodulE!s c ould be - , 
subsequont l / conc0n '~rat0d into lensing "i:J odies by long7shore 

currents i n these areas . 

In 196 3 four bor e s (AP1 - A1'4) wore dr illod by the Bureau 

of 1~iner0.l Resources t o ovalu[~te tho phosphate doposi ts in the 

Stairway Sf>.ndstone. Continucus core was (}btnin0d. 

The details of beres 1,P1 - .ti'4 drilled in tho Stairway 

Sandstono are r eported by Barrio (1964). ;\ detailed lithological 

analYSis of cores obtained from these bores has been undertaken 

by Crook and Co ok (1964), The most promising results wer e 

obtained from AP4 which pene t rated the Stairway Sandstone near 
Inindia Bore . AP4 was ))8'8 " deep and intersected 170 feet of 

Stairway Sandstone . In this area. the Stairway Sandstone over­

l ies the Winnall Beds with an a!!g.J.lar unconformity and the 

strike ridge of th~ se Upper Prct erQz oic rocks was probably a 

large submarine ridge during deposition of the Stairway Sandstone 

in the Upper Ordovician. The results of the estimation of 

phosphate in selected core samples from AP4 arc -

Depth 

246'9t" - 247!) " 

248'4" - "/('~2J II ':::+.1 ... 

249'2i" _. 2~9 i'7.lt.~ ' 'i I :.;. 

249' 7'}" - 25'.)' -: 11 

250 ' 1" -- 25 "1 ! 

251' - 251: 6 " 

25 1' 6 " 252 '1 H 

252 ' 1 n - 2'¥ r,; ~" ,,- ~ 

252'3" - 2~)~~ "F 

252' 7" - 253 ! 6" 

253' 6" - 253' 11" 

Per c ent 
P205 

2. 4 
2. 2 
L . 4· 

~~ . 0 

2 . 0 

6 . 6 
5 .0 
6.0 
6 . 9 
2. 2 
5. 0 

Depth 

253 1 11" - 254'2 11 
. 254' 2" - 255' 
255 ' - 255 ' 5" 
~.':~;:j ' 5 11 - 255 1 8" 

2~5 ' 8 " - 255 ' 10" 
255' 10" - 257 
257 ' 257 ' 9" 
257 ' 9 11 

- 258 ' 11" 
258 "11:1 •• 259 1 1'}" 

259' 'I-1t" - 2:;9 ' 4l" 
274 ' 7" - 274 '11" 

2. 2 
1.8 

1.8 

0.6 
7 . 4 
0 . 4 

1. ° 
3.2 

11.4 

2. 2 
12. 0 



..... 

Prospec ·:- :i.l1g f'e r phosphate deposit s in the ..6Jnad~us Basin 
, 

will r 0qui:;-' c d.~tailcd strat igraphic 9tud~es from surf~ce and sub-
surface ~ .. ~formation. Further drilling could well be dir ect ed 
towar. ;l ~ areas which have a structure s imi lar t o ·that near I nindia 
Bore. No eco·nomic depos its hav e beGn ·proved to dat e . 

Via t er Supply 

The area covGr ed by the Ayers H.o ck, ICul ger a. and Finke , 
Sheet areas is l eased by several stations for cattl8 ~aising, 
and as there is no surface water of any significance t he water 
suppli es are derived from bores and some earth dams. 

Underground Viator 

Insuf ficient informat ion is availa ble to plot on the 
geologica l maps all the boros shown in the Tab l es . The details 
of bores drilled in the Sheet areas ment ioned above arc shown in 
Appendix I . In the areaS on the north- eastern part of the Ay ers 
Rock Sheet area and the northern part of the Kulgera Sh~0t area 
the best a.qui f er i s the clean porous sand of the fLe r ecnie 
SA.nds ton0. Mo st · bores in this forma.tion yi eld good supplies of 
potable wa t er . Good water supplie s ~..r Q also being ob t e ii:1ed fr om 
sa nd in tho Winnall Bods . Some of the s~ncl.stone beds i n the 
Sta.irway Snndstone and Inindi 3. Eeds could also be good aquifers 

----.U1- - . . ~_~ but requi~e fur ther evaluation. 

• 

S ~veral bor es have been sunk in the arcE'. of tho chain of 
salt l~kcs which cont inues f rom L~ko Amadeus across the south­
eas t ern p~t of the P~adeus Basin. The qua lity and supply of 
w~t cr from these arGE'.s i s unr eliable . Many of the bores are 
extremely saline a nd unsuitable both for human consumption and 
for ca ttle . r.-'I.?ny wore sunk in the r ed- brown sha le of the 

· tl l:lrc0shClc Bend Shc.lc or salt wa t er sands in alluvium ncar tho 
salt l akes. S0veral shallow bor es on the Kulgera Shoot arcA. are 
obt.aining good qua l ity water f rom alluvia.l depositd and areas of 
travcr ttno awa.y :Cram th~ salt l ake areas . 

An appr a isa l of the water supplies on the Finke Sheet ~rea · 

i • . given by Rochow (1963) . The ma in aquifers are the De Souza 
Sr.>.nds.tono., .the Idra~owra S:;!..ndstono ·a nd I.3.11gr a Formation. Rochow 
has divided the ro-C.'l into fiv e zones ( Fig.25) based on . the 
conditions of occurrence of ground water . The main f eatures of 
these zoncs are -

Zone 1: tho ,'J.quifer is the De Souza Sandstone and t he 
piezometric surface is 470 f ee t above sea l eve l. Groundwater 
occurs a f ew feet below the ba se of t he Rumba. l e.ra Shalc. 
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ZO ~·;.~; ~~ ~ ~ .:!":.' ?,~~;. :ifor is again the De Souza Sandstone !;tnd 

the pi ~~:.)m\:tr-':" c- ldUl"Z 0.C C is about 470 to 500 fc '~':;: a bove s ea l evel. 

Th0 S0.1:1..'.1:-:::.. y of the water r p..r oly e xco eds 1, 000 ppm. The depth at 

whi ::.!:... '"ater 1!=J s t ruck is about 500 feet below tho groWld surface . 

Zone 3: the aquif8r is the Idracowra S~ndstone with wa ter 
supplies mninly from the l ower sandstone of the formr-,tion. The . , 
piezometric surface is 700- 800 feet 2.bove sen l eve l E".~d the 
depth at which wRtcr is struck is varinble. 

Zone 4: Ground w~ter is highly saline. The Lnngra 
S::).ndstone is the mp.vin aquifer. The only likely fresh wo.to r 

(U'c!).s arc those with locnl r echar ge . Some successful bores have 

I (,reas .. 
bz-on sunk on or near WUlan arC£: topogrr.ph~cally h~gh . UP.per 

Proterozoic r ocks have saline aquifers. The depth at which 

w~tcr is struck is vari~blc . 

Zone 5: No nquifer of regional ext ent . Local aquifer s in 

greni to, sediments of the Finl{c Gr oup, and a lluvium nlong the 

l!:",rge wa t e r courses. The piezometric surfnce i s usu.:=tlly shallow , 

a bout 50 = 30 feet. 

The Rumbal ara Shale yields s8.lty water from loc.:>.l aquife rs. 

The Horseshoe Bend She.lo does no t possoss any sui t?blo aquifcrs 

and bores in this formation yie l d sr-:-.lt w~,tcr . Salt wA-tor is 

known in the Pinke River i n areas outside the outcr op ' of tho 

Lan&ra For.mati on so ther e may bc A. c '.)mbination of rcchexge into 

2nd outflow fr om, outcrops of the Langra Formation dep0nding 

on the position of the pieZoDl0tric surf-sce . The Polly 

Conglomerate would probably e. lso hEWC salt water unloss there 

was sufficient recharge in corte.in I:'.r ct-.."'..s . No wetor b c;:> res have 

penc tr~ted this formation . 

Surface Water 

th. tural surfncc w!\ters arc limited t o pools present in 

the l .'U'gcr Wp..t0rcourses, small springs and a few r ,)ck holes . 

Surface water is also stored in several artificial earth dams . 

Salt water obtained from alluvium in the Fi'nke River and 

in waterholes in the stream bed is, in most cases, der ived from 

outflow of ground- water from the Langra Formation . A salt spring 

is present in a creek cutting through the Black Hill Range west 

of Horseshoe Bend. The salt water is issui'ng from the Langra 

For mation. A sample (CI'f14) of salts from the stream bed was 
analysed by I. Francis (A . M. D. L.) and showe d -

Chloride 

Sulphate 

% 
30 .1 

13.-7 
Ni tratc nil 
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- 19.5
s'atassium - 0.40

Calcium • - . 0.75
.Maxaesium 1U0Water insoluoles -

Carbon dioxide^0.04

Rock holes with fresh water are present in the Polly

Conglomerate at Horseshoe Bend and several rock holes are present
in the granitic rocks on the southern and south-eastern part of

the Kulgera Sheet area. Springs are known in these parts of the
Kulgera Sheet as well as a few in the area of the salt lake

chain in the central part of the Sheet. Several wells and bores

have boon sunk on the sites of the springs.

Artificial earth dams have been constructed on several of

the cattle stations, particularly those in the Finke 'Sheet area.

Most of the dams were dry, because of the prolonged period of

low rainfall. The dam walls and intake channelways are subject

to gullying and erosion with consequent siltation of the dam. •
This problem was most noticeable in newly made dams where the

constructing materials are fine friable sands and as yet

uncompacted. However earth dams are probably the surest and
most economical method of obtaining water, particularly in areas

where the aquifers yield poor supplies or salty water.

Yellow Ochre 

Yellow ochre deposits occur in the base of the Rumbalara

Shale north-east of the Rumbalara Railway Siding and have been
mined at the Rumbalara Ochre Mines (Yellow Queen and Yellow

King) near .
 Mt. Do Souza. The following summary of the features

of this deposit is taken largely from Sullivan and Opik l . ( 1951).

The ochre occurs in a band 1 -
 - 4 feet thick and averages

NI feet thick. The golden-yellow ochre contains 45-55% Fe 2
0
3

and apart from F 20 3 consists mainly of kaolin with a few fine

grains of quartz and a few flakes of muscovite. It 110,s a

specific gravity of 3.33. It is underlain by abed of limonite

1-1i' thick which has 60-70% Fe 00 3'
The deposit was under a mining lease to the Australian

United Paint Co. Ltd who took the entire output. Production of

ochre from the mine to December 1949 was 7,456 long tons valued

at £28,239. The total production.was 7,875 tons up to the time

of the closing of the mine in 1951. It is estimated that the

possible reserves are 25,000-30,000 tons of ochre if the band
maintains its thickness through the mesa. Other deposits of

unknown extent occur 12 miles south-west of those at the

Rumbalara Ochre Mines.
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^A. A. 0 -ni'L^& Qpik, 1951 sys the ochre has

the fet712-:^(f^.a:121-6.^It is the basal 1')(1 of the marine

Cretaceo^:i^ecdentary iron ore. The Cal'ITO is probably

a bact'riU^.f:Jrmed by Cretaceous micro-organisms

comparable to the recent Leptotrix ochracea.

Evaporites

Thin deposits of evaporites are present in. the long chain

of salt lakes which stretch from the north-east coner of the

Ayers Rock Sheet area and trend east-west across th central

part of the Kulgera Sheet area. The lakes termjnate near the

eastern edge of the Kulgera Sheet area about sixon miles south-

east of the Mount Sunday Range. Those salt lakes are an off-

shoot from Lake Amadeus on the Lake. Amadeus Sheet area.

The evaporites in the lakes are predominantly halite.

The halite from some of the salt lakes near Curtin Springs is
mined at odd intervals and sold in Alice Springs. The percentage

of salts in 'the lakes is highest in the western parts of the
lake chain. The lakes near Erldunda Homestead are filled mainly

with silt and clay with minor amounts of evaporites.

Two samples of evaporites, K8A and K30, from the crust,

of salt lakes on the Kulgera Sheet area were analysed:. K8A is
located near Pulcura Well and K30 near Migura Well, about 5 miles
east of K8A. Radicals detected by flame photometer in K8A and

K30 were mainly sodium, and also potassium, calcium, magnesium

and strontium.^Ions detected chemically in samples K8A were

abundant sulphate, minor chloride and less than 1 p.p.m. bor•te.

In sample K30 ., abundant chloride, minor sulphate, and loss than

1 p.p.m. boratewere detected chemically.
The analyses of component fractions of these samples are -

K8A
Component Wt. Minerals^ound •y Prosasie minera
fractions X-ray and 'petrology equivalents

Soluble in H 20 48.12 Na2 SO4 (90%) Thenardite
Thenardite or mira-
bilite

NaC1(10%) Halite Halite.'

Soluble in HC1 1.46 CaS04 Anhydrite
Anhyr3rite or gypsum

Insoluble 50.41 Quartz-sand, clay
limonite.

Soluble in H 20 70.45 NaCl. Halite Hall e

Soluble in HCl 4.11 Ca504 Anhydrite
Anh-rite or gypsum

Insoluble 25.50 Sand,clay l limonite.

Analyses were carried out in the B.M.R. Laboratory by

I.R. Pontifex, S. Baker and N. Le Roux.
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Evaporites also occur in some salt pools in the Finke 
River and 80me small creeks that drain into this str eam. Most of 
the salts i n the r ivers and creeks are derived from springs 
issuing from the Langra Formation . A small st ream that dr a ins 
southerly thr ough the Black Hill Range has encrustations of 
whi te sal ts wh i ch consis t most1u of .sodium chlor i de and sodium 

sulphate. 
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APPENDIX I^TO RECORDS 1964/35%

BORE DATA

Information on bores and wells in the Ayers Rock,

Kulgera, and Finke 1:250,000 Sheet areas, collected from Water

Resources Branch, Northern Territory Administration, and Resident

Geologist's Office, Bureau of Mineral Resources, Alice Springs,

is listed in this Appendix.

The order of listing is (a) by map sheets, and (b)

numerically by the reference numbers allocated to the bores and

wells by the Resident Geologist, Alice Springs.

Abbreviations used in this Appendix are listed on

page 3, but these have not boon used universally throughout the

Appendix. To save repetition of column headings, the columns in

the body of the Appendix are lettered A to J3 a specimen sheet

giving the full headings and the appropriate letter is given on

page 4.

lat



N.^north

n.^north.

P.c1.^pipe clay

Pk.^pink

qty.^quantity

Qtz.^quartz

qtz.^quartz

Rbl.^rulble

Rd.^red

Rk.^rock

rk.^rock

Rtn.^rotten

S .^south

S.^south.

Sh.^shale

Si.^silt
Sst.^sandstone

Stk.^stock

Sts.^stones

Su.^surface

Sy.^sandy

traver. travertine

very

very

with
with Column only

)) Column D only

weathered

white
white

yellow

west
west

ABBREVIATIONS 

r--

Bk.

Blk.

Bl.

Bid.

Bldr.

Br.

Bn.

Bin.

black

black

blue

boulder

boulder

brown

brown

brown

Lst.^Limestone

Lt.^light

m.^medium

Mod.^medium

med.^medium

mat'ial. material

Mxd.^mixed

C.^coarse

c.^coarse

Cs.^coarse

Ca.^about

Ch)c. chocolate

Ck.^creek

Cl.^clay

el.^clay

els. clays

col. coloured

Cong. conglomerate

Cr. cream

Dk. dark

dk. dark

E.^east

e.^east

F.^fine

f.^Fine

frag. fragments

fragmnts. fragments

G.^grained

gr. grained

Gn. green

Gr. grapite

,grdrnass• aroundmass

Gvl. gravel

Gy.^grey

Gyp. gypsum

Hd.^hard

H/S^homestead

Ironst. Ironstono

Junct. Junction
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^

LOCATION i TOTAL^DEPTH TO S.W.L.^SUPPLY

^

1 DEPTH^FIRST^G.P.H.
AQUIFER

BORE NAME REFERENCE LEASE
NUMBER

^
1
1

T.D.S.^STRATA AND REMARKS

H .D .

^ E.^F.^G.

-L.

A .^B.^C.

-.• • - • -^'
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PART I 

AYERS ROCK BORE 100S 

Pages 7 to 12. 
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; .... " . -::\ . 
'. ~ . • .". ':: 

, A B C D E F G H I J -_._ ..•. _._---_._-_._--_._ . - . ---_ .. _._--_._ .. _._._-_ .. _ ----_._ .. _ .. _. _ .... _ .. _---_._._--_._ .. __ . 
lIT CO/illER WELL G52/8-1 Curtin Run 10,ph.5074 14 1400 Slightly brackish 
.. _ _ __ .. _ _ _ ___ .. _ ..... _._. Spring'<-. _ ___ .. _ .. _ ... _ __ . __ ._.: _ _ _ __ . __ . _ _____ .. _ _ _ ._ .- - ----_. _ --- _._ --

Parrara Well 

Homestead. tiell 

II 2 Curtin 12 10 900 1538 
Springs 

.- _ .. _- .-- - - - --- ----.- -- - ----

" 3 " Run 6, pb.5030 18 14 900 
2574 
'ZI2J, 

--_ . __ .. __ ... __ ._---- ---
'1\10 analyses 

._------- -- _._ ... _ .. . .. __ •.. __ .......... .. _ . .... _- ..... ..... -_ ... _-_ .•.. _-_ ._- ---_._-- ... _----- - -_._-- --_. __ . .. - -...•. -. 
Spring WeU " 4 " Run 6, ph.5034 9 100 · 4955 

--- _._._--_._-_ ._ ---- --_._- _ .. _-_ ... _-----_._ ---- _ ._._ ._-- ------
Garden lieU , 

5 " Run 6, ph.5030 ..16 --------_._ - - - _._ .... _._---- -_._--_. __ ._ - --- -
.amory Well " 6 " E. Key,ph. 5133 18'9" 12 small 6503 _._._- _ .. _-- .-.---- - -- .. - ... - ------ ---- .-- - - - _._- _._---_ .. __ ._._-_. - - --- .. -------- - - ----_._._ . .. --_. 
No •. l( Dud) Bore " 7 " 596 42 unl1m. 0 1- 15 1 Red loam 

-596' Biue cla;' 
Salt taste 

._ -------_._-----_._--_._--_._- - ---------
MaUee Well " 8 " Run 5, pb. 5164 8 
- -------- --.--- ---.--.-.. - .. - -----.- -.----.--
Tuite 

Reserve Board Ji.. 
No.1 Try. 

" 9 Ayers Rock Run ·6,ph. 5013 U7 
Reserve 

II 10 " Run 6,ph. 5013 
5·4uE.·,3.?"N.. 

400 

1400 Near salt lake 
---_ .. _--
57 

60 

SO-lOa 1295 Travertine overlying clays? and then sandstone 
1021 

40 

-7-

0 1_101 Top soil 
-15 1 Sandstone boulders 
-48' Cla;' 
-52' Boulders in clay 
-66' Limestone 

-105' White Cla;' 

-163' 
-205' 
-293' 
*305' 
-400' 

Hard drilling at bottom or bole. 

White cla;' . 
Limestone 
White cla;' 
SaDdstone 
Quartzite 



A 

Old Station 
Well 

Alice Springs 
Tours 

; . .;- -. 

B C D E F G HI _._- --_ ... _------ _ .... ... _ ..... _- _ ._-'--_._-- J ----------_ ....... .. _-_ .. .. 

O52/8-ll ~lulga Park 2524 In gneiss 

" 12 Ayers Rock 
Reserve 

ca.130 Ca. 80 . 

-_ .. _------
Red ferrugineous silt in bore drain, some sand but 
not much. May be small thickness of travertine at 
top of hole. 

Water appeared after driller l eft site • 
. _ _ ._ - --- _._ . .. _ .... _ .. _ ... __ .... _._ .. __ . __ .. . _ ... ..... __ ._ .. _--_ ....... --- .. _-
lit Olga No.2 

Mt Ol ga No .1 

n 13 Reserves 
Board 

Run 4,ph. 5122 1130 
41'E.,2.5"N. 

53 811 Creek alluvium over Mt Olga Conglomerate (Nt CUrrie 
Conglomerate) 

______ • • _ _ _ • • ••• M. ____ _ " " _ , ,, _ " _ _ • _ _ ._~.~ . _. _ _ __ •• _ ..... .. . , _ • •• _ ,. _ • • ___ •• _ . _ • • •••• • _ ._. _ _ __ • • _ " _____ _ _ , ___ __ ," __ _ ,._" • •• • _ _ .. . . 

" 14 Reserves 
Board 

Run 4, ph. 5122 
3.5"E.,O.S"N. 

165 -. 2lJO'. ll71 0'- ill Top soil 
- 80' Limestone 
- 84 ' Gravel 

.. 125' Boulders & clay 
-165 ' Quartzite 

- _ ... .... __ ._ -_._ ._-- --_. -- _ ..... __ . .. __ .. _ .. _-_ ...... _ ..... _ ---... _-_ .. _---- ----_._---,----_. __ ... .. ... 

Ayers R00..lc 
CampiLg F.28-
erve Nt:<l Try 

Tuits No.1 Try 

" 

" 

15 Reserves 
Board 

16 Ayers Rock 
Reserve 

Run 6,ph. 501) 250 153 600 15C19 0'- 22' Red-m-own s~ soil. -140' Stiff,whlte sandy 
4.3"E:,J.4"N. 1686 

1577 

93 Nil 

.. 33 ' 

46' 

slightly c1ayay clay 
Cream,grey,& brown _16)1 
travertine -167' Red, silty sand 
Slightly clayey m. to c. 
cre~-grey sand, -2501 Soft red cl~ 
f.to v.c. 
Fragments cif 
quartz,feldspar 
& arkose,up to til 

0'- :]', Soil 
- 85' Clay 
- 921 Sandstone 

.... .. --------.. ---.---- - ... - --_ .. _._--_ . 



J 

A B C 

Tuits No.2 Tr.r G52/8-17 Ayers Rock 
Reserve 

D E F 

240 

G H 

. 
"'23:1 1000 

I 

1267 01- 7' Soil 
633 -163' C1~ 

J 

~ 1-1671 Silty sand 
-2401 White cl~ 

Two analyses 
----.---~-. ------_ ... - ._--_._-_.-.. _-_ .. ----.-.. ~-... -~ -... _ .. -----_.-.-.-_. __ .... - -_ ... - ... _-_.--------_._.--_ .. ------
N(; .. : Bore If 18 Mulga Park 80 55 1685 .----.-.---.. -~-- -- --_._._-- ... - ... ----.---~-~,--- .. -- .. ---., ----.. __ . --------- .. _. __ . __ .. _---- .-.. --. 
Ho.2 Bore 11 19 If If 90 60 700 1199 

• __ • .......-.....-_. ____ .... ~,. __ ._ •• ___ • ___ • __ w ... _ .... __ ._ ... • ___ • ______ --. __ .. _ ....... --... ___ • __ ~ __ .... _______ _ 

No,a Bore " 20 11 " 95 60 1400 2547 
. _______ .... ____ ~._ _ .. _.~ ________ , _____ ~._ .• _~ ___ ...........__- ____ ~w. ____ • ____ • _________ ._ •. ___ ,. __ ..... ______ •. _ ..... __ .... _____ .... ____ ... _________ . __ ... ____ ...... _____ .~ ______ . __ • 

n 2l 11 If 105 60 300 1209 
.. _-------------.-'-------- _____ ~ .. ___ ._k __ 

Stoak Well II 22 Curtin 16 15 3000 1531 
_ .. __ . ----,-----.. --""'¥~~eli'''"''-------,-----··--,------...... -----.----.. -----....... -.. -.-.--- -_._. --------.---,----- --.--.-----

No-O 9 "J. '-'._. II 2.3 Jiiulga Park 70 65 400 5045 
.. ~.--------.. ~--- .... ~ __ ~ _________ _._ .... _. ___ ~ __ ~ ___ .'~ •• _______ • ___ ... _______ .. __ • ___ ~ __ "-" _____ 0 ______ ' ___ " ._ • ______ ._ .. _~ __ ~ __ •• ____ w ....... __ • ___ • • _.~ ........... _ 

N I .. , B 
o,,~ ~.iJ'u.v..j : ore fI 24 Curtin 

Springs 
170 90 unlim. 0'_ 15' Red loam :-170' Blue cl~ 

Salty taste 
-------_._._-_._--_._._----_ ..... - . __ ._._ ..... -_.--._--.. _-._---_._-_._ ... _---------_. -'-'-' -_._._---- ------ .•. --------------.---
No.5 Bore II 25 V.lUlga Park 100 

------------ -----_. __ .. - ..... _--_._--
No.6 Bcre n 26 " " 50 

50 1000 1219 
___ -9-________ _ 

~-. --.----------.--
30 1250 2448 0' - .30' Very hard clay 

Sample two weeks old when 
analysed. 

:- 50' White c1~ 
------, ---------~-.. --.---.------.--.--- .---------------------------------~~--.-.--~ ... 
Dud Bore If 27 II II 75'811 3967 

..... _------------_ .. _---_ ...... _--_._., - - ... -.-... •.. ~----.---.- --------------------_._._------ ---- ... --.. ~-- ..... --~ 

-5·· 



A B c D E F G H I J 
.• - .. ,. ...... - ... ----... --.--,--~- ... _i,...-. __ ... ___ _.,. _ --..... - ... --.~ ... - _ .... -- - - -- -. - ... ~- ............ - .. ---- - .. _____ ... ___ .... _ ... -.. _._. __ ... _ •• __ . __ •• ._._. __ .. ______ .... __ ....... _. ____ ....... _ ......... "' .. _____ .... _.._._.4 ......... _ .. _...-..--_-....... ___ ._ .-.-._ .. _ ............. __ __.._. 
No..IO 

Dud Bore 

No.1 Dud Bcre 

G-52/8-28 Mulga Park 90 75 1200 3521 0'- 34' Dark grey mic. - 70' Quartz,£eldspar 
quartz mica schist mica,ferromagnesium 

- 49' Black quartz schist gneiss(or schist?) 
-;53' Strongly weathered - 90' Quartz feldspar 

schist mica schist 
- 61' Quartz schist 

_. --.---- _.-. "''''- .• --...... ~ ....... ~ .• - -- .••.. --.--~- ... _. -~- .-......... - .............. __ . _.- •• _.- ....... _.- .. _ .... _ .... - -_-"'-_00-"' ._ ...... 40', '._._,'_ -." ._ .-.~ ....... , __ ..... -. - ••••• _ ••••••• _... • •• _ .............. --...,.. __ , •••• _ ...... __ ............ _ ....... _ ,t, • _ .•• t ...... "" • 

" II 95 47 v.small 609 

1\ 30 II 42 11 

0'- 30' Fragments of grall-

ite 
- 65' Fine-gr. black 

basic igneous 
rocks -?dolerite 

7'-100' Weathered;quartz 
fragments with 
some red cl~ 

-180' Ditto,s 0 me frag­
ments of slate 

- 70' Fin~gr.black basic 
igneous rocks -? 
dolerite 

- 92' Ditto 

-187' Lt gn.& yellow 
mudstone 

-205' Fragments of quartz 
& iron oxide in 
quartzitic ground­
mass 

- ___ ............ _ .. __ ••• ~-.- .... -._ •• & ...... - - .-~- ~ - •• __ •••• __ ......... ..-_ ....... _ • .-....... - .- • __ • _ ........ _ •• __ • __ ..... __ ._ ..... ___ 'U_"_ • ___ ..... _._._ •••••.• _._. , •••.•• _6- ......... ~ ...... __ .- .... _.. .._.~- •• , ...... _. __ ._,, __ ~_._ '0 __ "._ •• _ ..... _ .... _ ...... __ ........ __ ._ • •. r ... ~ ................. o- •• ,,:. __ • __ '~" 

No.7 Bore " 31 It 2022 
-.-...... --....... __._ __ ....... _ .... _ ... ___ " - -._ .. __ - ~ .. _ ... "W'O~#o. ......... _...._ ___ •••• _________ ... ____ ... _._ •• ___ ~"" ____ -.'''_'''''' •• '''' -.-__ ............. _ ........... _._._ .. ~ __ ••• _ •• ___ ~"_"~"_ ~_'-_, ____ .... _____ .. _-.__ .~ '" _ ......... , ........... __ ••• _..... • ... _" _." ...... _ ... . 

Dud Bore "32 It 90 01- 40' Fine qtz w.cl. - 63 t Silicified shale 
_- ... __ .. _. ____ . __ .. ___ ._._ ... __ . ______ .. _ .... ~ ______ . __ . __ . __ ... __ .. _~_ .. _ .. ____________ . ______ . __ . _____ . _____ -_6~~_~ t~._. __ . ___ . _______ .. - . .29~~~t.~_.~.~ips._ . 

Dud Bore II 33 II 6409 In metamcrphics 

~· ___ • ___ 4 ____ ..... ._ _--.....---_ ••• ____ •• _ ..... ~ ____ ..... _~ __ ... _ .... ___ • ___ ,,_-_.~...----..- ... 04 ....... ~ ........ _ ... _ ... _ ...... __ .... _____ • __ • ___ ..... ,. .... ", _._."_," _ ._ ••• ___ ...... _ ...... _. __ ............. _ ........ __ .......... __ ...... _... _'_.0&_ • __ ,,,_, _~ . __ ...... . 

No.8 Bore " II -32. 67'A 

.. -..-.... .. _-_._ ... ---_. __ ... -.. _-_ .... --~- ..... -.. ~ ............. - .... _-_ ..... -_ ... -.-._ .. __ ........ _-_. _ .... _._- ..... _._----... _ ....... -------~ ... ---.- .--. --_ ... _ .. _-_ . ....-.._-- --" --... - ... -.---~ .. ---..... --.... ~ .. 
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____ ... _____ ._:!_ ... _ ._._._. ___ -B.. __ .. __ ._ .. __ .. ---'1. _". 

No.4 (Dud) Bore G52/8-42 Cll"t']in 
Sprinss 

. _ ... . E.. . . .' ___ .. __ . .F _ .. 

575 ,315 

. _.~_._ .. _I .. _ .... _ .. " .. ' .... __ .. _ . .J ......... '._ 

01_ 12' Sur. soil ~ -575 t Blue clay 
salt taste 

__ .~. __ r _________________ _ -----------_ ... _._----_ .. _. __ ._--_._--_.-------_._-------_._._----------------------_ .. -_ ... _-
No.ll,at 5th 
attempt 

Ne.l~, . 4th 
attempt 

It 43 Mulga Pa:r.'k 

\I 44 n 

-------_._---------
No.l3", 1st II 45 n 11 

__ attem~p_t ____________ . __ --__ _ 

Salt Bore " 46 Curtin 
Springs 

56 : 56 l5flO 

101 7950 

104 7800 

80 30 

--_._. __ ._-.. _----_._-- .----.... ---~ .... --.--...-..------------
Stockyard 
Bore 

II 4'7 11 35 18 2000 

Probably alluvium over metamorphics 

._-----
\I " n n 

__ . ____ . ________ ~. ___ . ____ . ______ . __ ~ __ ._. __ ._oo. .. 

Probably in alluvj1,;n 

41,062 01_ 20' White travertihe 
- 301 Red silty clow. 

traver. fragm~lts 
- 40' Pale glirL. ca.lcareous 

cl.W.tr8xeT. trag • 

_ ____ ~_._._ .... __ 0'-' 

'- 50' Pale gn.gypsiferous 
01. 

- 80' Fine to coarse qtz. 
sand.W.calcareous 
cement 

. _----_.---. .. --.-----... -.--------~ 

3764 01- 10' Off-whi~e limo­
stone, \{ • appearance 
of cl.replaced qy 
limestone 

- 18' A.s above 

.- 30' Very pale green 
silty clay 

- 35' As above. 

-7'!~~be ~"t>: "!""-.----' .... ' --~­
House Bore· 

.i (IA_. _____ .~ __ - .... --•• ---.-.~ ..... :.-------~ _ ...... ~ ......... -_-.-. ----,.,......, ..... <'--___ ..--__ 

4c66 0- l5~ 11 II 45 21 1800 
- 3D' 

Off-white limestone 
Off-wh.limestone 
W.veinlets of 
patch-like qtz 

... 40' cre.am calcareous 
cl~W .. med.to c. 
q~a;t>tz sand 

... 45' Red..;;;'brown and or .. 
firie to c.fairly 
clean sand ------------------_._--_._-------------------------------------_., ----.-. 

-11-
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A B G D E F G H I J -----------.... --,--~------.----------- ----------------._--_._, -- ,-----_._-----_.-
No.16 Bvre G541S-49 Mulga ~a~k lOa' 80 6652 

.. -.---.. ----.. --.--.. --.~.----------.----. . _--,.,._------ -_._-----_ . 
Kqree No.2(Dud) \I -50 \I lOS v.small 0'- 25 1 Red Soil v-lOS' SGlid granite 

- 40' Broken granite 
-----_ ....... -------.---~. ----_. -------- ----, -----... _>"---_ ... _-- --......-.----~---.-.--.-.-.. --_._-----..._----..,.., -, .---*....-....---,..--~ -..--. 

Karee No.2 "-51 II 115 Successful. 
-----------,"._--- .. --.---.~- .. -.----------_._------ -----_._------------ -------_ .. _---_ .. 

Dud 

Dud 

Amery Bore 

Tuits Bore 

"-52 Cur-:in 
Springs 

If -5.3 11 -

11 -54 " 
fT -55 

E. Key, ph. 5129 
6,5 11 N.,4ltE. 

E.Key,ph.5l29 
2.5"N.,5.5 I1E. 

130 3.3 Ca. 200 

-----------------------
202 33 200 

siltstone 
0'-115' La~inated choc. ·-i60 f Choc.-B~W.streaks 

-Br.siltstone of pale grey siltstone. 
?Pertn.,i .... ~."l siltstone. Water very 
salty ... 

0'-130' Choc.-Br. 
siltstone. 

-140' Mottled chu(; 0-

Br n& 9118 Gy. 
siLtstone. 

(--200' Mottled Choc.-Er., 
Gy.& yellow clayey 
siltstone 

Salt taste 
-----------~--------.-----.--~--------.----.------...... 

75 S 320 10,821 ----------------------------------_.-.... _---.-. 

170 55 50 Fair quality; high fluoride --_ .. _--------
J. 

------------.-----------------------------------------.--------------------------.---------------------------- ---_._------... &.-.--.--_ ... 
Wfueyard Bore II -57 \I 60 0'- 6' Limestone - 25' Limestone 

- 20' Red clay - 60' Rd Cl. & stone_ . 
Bad quality -12-
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A B C D E F G H I J 

-------------------p---------.~-------~.------ ---------.------.~-~ 

Mt.Ebenezer G53/5- 1 Mt.Eben- RUn 3,ph.5015, 190 300 
ezar 5 .. 05"E.,6.3"N. r_ ... _ .... _.-.-__ ._ .. _._...,. .. '-____ . ______ ~ __ ~ _______ ., .......... --...__~_ ....... _______ ........ _______ _ 

~ ___ '''' .. _ _..~ __ . _______ ~ __ ~.. __ ,...-..... ...... _ ... _ ... ,_i_"" ....... · 

It _ 2 " 275 100 1000 0'- 201 Limestone 
- 80' Blue clay 

0'-275' Sandstone & limestone 

. ----~$.---- .... ---- ----- .-. -_ .... - ... _-----,_. . ._ .. ------_.-. ,-- ------.-.. ~---
D.R.No.2 try " - 3 

._--_ .. _._-_.- .. _--_._---
D.R.No.2 try " - 4 

" Run 2,ph.5c64 
2.6 I1E.,4 .. 4"N. 300 187 200 5315 0'- 12' Top soil 

-120' Wh.Sst. 
-1301 Shale & Cl. 
-145 t Br.shale & Cl. 

:.,1-162' 
-173' 
-187' 
-300' 

Y.Cl. & gravel 
Grey clay 
Y.Cl .. & gravel 
Shale 

___ .. ____ ._..-..... ____ . __ ...... 4_"_,~"',,,, _._ .. _. __ -_ ........ ____ .,_ .. __ -.'" __ ....-.._ .. _._~ ... __ ,,~ ____ ........ '"' ... _._ .. __ ... _ .... ~ _____ -.....-...._ ... ..-____ •. _____ . _____ .... __ ._ ............. _ .... __ 

II Run 2,ph.5064 
2.6"E. ,4.4"N. 

240 .. 180 2 9062 0'- - 8 t Red sand (1-2401 Br.& Gn.shale 
-1251 Wh.sandstone 

,-.-_. __ ._--_. ---.-~ .......... -.~ .. -----.--------.......... -----.---.--... ------. ...-"'--------------.. - ... --..... -----.... ---.---.-~ ... - ..... ---.....-.. -
Packhorse II _ 5 Idraoowra Run 2,ph.5047 300 250 

1.5"E.,3.7"N. 
600 6213 0'-2001 Lst.& Clay 

6332 -230' Sandstone 
'_-270' Clay 

-285' Sandstone . __ .. _____________ ... _. ____ . _________ '-..-__ .--._..,_ .. ________ • __ • ________ l ___ """"'--... ---....~. 11' ____ .... _________ • _____ ...-_--.. .... ______ • _______ .--.~. 

225 200 large 10,297 0'_ 65' Thin Su.soil r'-215' Red shale 
17,274 then Lst. -220' Red siltstone 

- 85 t Clean Qtz.Sst. -225' White quartzite 

II -6 Run 1,ph.5l26 225 
;.65"E. ,4. 77"N. " 

-145' Lst.or marl .... _-__________ . _____ .. __ h_ .. _. __ .. __ ~· _ ... ____ . __ ._ .. _____ ....... ___ -_ ... __ . _____ .. __ ._. ___ .. _ .. _______ -,------... -.----... ----
Dud " - 7 Govt Stock RIJrJ. 12,ph.5005 375 

Route ?J .. J.IIE.,6.4"N. 
____ .. _ ... __ .. _-_-.... __ H.-.-~ _______ .... _ ... __ . ________ ._._ ......... ---- -___ . ___ ... _....... -- ... -._ .... __ . 

Nil - Black stinking mud came out when column 
was pulled. Bore reached the ?Mesozoic 
conglomerate 

---,-.------.-.-.~ ... _-_...-_--. __ .-.---.-- .~--.... -.--... -... --.. -.---.. .. ,.----~--~---'"--. 
Dud II _ 8 Kulgera Rtm l3,ph.520'7 Nil -

?2IlE. 6.6"N. --.. ~ .. ----------. -----------.. --------.-~---.. ' ---------- ~.----- ..... _---------- ---.~-----~---------.---.. -.----.---.-~-.------ .. -.. -.-'-
Dud - well II - 9 1/ R'.1·,~ 13,ph.5027 

75 .SIIE. ,4. 75·"N. 
Dry 

.--... ~ ... ---------------,---.... ----~----.--~------..----~ ___ ~ ___ -.. •• ____ ,., ..... " ____ • __ - •• __ • __ •• ___ • __ ~ ••• ________ • _____ R __ .... ___ _ 

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

Dawkins Well II -10 IT 

-----------------,-------------
Run 13,ph.520'7 _ 55+ 
7 .37"E.,3 .55"N. -----_ ... _.-

25 Abandoned 

._~ .. ______ . _______ ._. __ .. _._ .... _'"'f_.~ .. _..._.._--.... --__ -__ -_ ._ ...... -. "'---"- . -.- ......... 
-14-
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A B C -,---.-.... -----~-------~ ..... ~-- ,-._- -~.-.----- ... --- --
Kangaroo Bore G53/5-11 Kulgera 

D 

Run l2,ph.50l3 
4.1"E. ,3.2"N. 

E F 

100 

G H 

2200-
-600 

I J 
-.---.-_._._._._--- -.--~-------- ---.---..... -----~~- --.. ... -.----- --~- ..... -~-- ..... -.- ---.-

1088 100' hard going. Jan.57. Supply fell off to 320 
gph but was brought back to 800 gph with gelly • 

•• -. ~----.-- __ - _ ._._. _._. __ •• ___________ • ___ ... _._ .... A_ •• _ .... ___ ~ ___ ...... ~ ___ •• _ . __________ .,_ ._. __ ._ .. __ ._ ",._& __ . __ ,. ___________ . ___ • _____ .""_ ... _-.-____ ~ ___ .. "~-___ ~ .• __ ._ ••. _ . __ . __ ._.".. • 

At Kangaroo Bore II -12 If l1tlh 12, ph.5 013 
4.l IlE. ,J .2"N. 

220 450 Drilling soft - went 
in on Lst.blow. 

Jo ___ "_F_ --_F_·_··'--___ .... ----'-~-- ... --~.--~ ... --_,._-....._.or_ __ . ____ , _________ .. ____ . __ . __ ~ _______ ....... ______ __.._ ...... __ ._-___ . ..,. ... _ .. __ . __ ~. 
Top vTell 1t-13 " Run l3,ph.5204 

4. 75 11E. ,5.42ItN. 
60 . 400 1438 

_ ........ _-_ .. -.... _.-.-_. -"--"'---"-" ----------~-.-..-.-.---- .. - ---...... ~----------......... ---_ ... - ..----... ---~.-.... ----- .. ----- .. 

Lyndock Well 11 -14 Mt.Cave­
nagh 

Run 14,ph.5113 1 75 
0.9 I1E .. ,3...5"N. 

50-55 small 

------ ..... -----..,.--.-..,....-_----_ ... _ ... , .... ___ --.-.-.. ---..------------~""'--.-~------
Stock Yard \Jell " -15 II Run 15 EC.ph506l 

6 .. 65 I1E. ,4.63 I1N. 
- 4.3 3460 

2402 
3600 

L. Maconville states safe yield is approx. 
200 gph. -----... ---------~---.-.. --- ----- _.-----_.--_._.--"" .. _-- -- -

Spoil of a quartz bio­
tite gneiss - metamor­
phic within the Gr. 

Water level is supposed to rise to 301 when 
mill is not pumping. __ . _____ .. _7 .. _ ...... _____ . __ • __ • _____________ -. ___ ". __ .. 

Alluvium. 
Well sunk at the base of a travertine rise,at 
level of alluvium. ._---_ .. _-----.. ~-------... -----.-~-----.-,-~-. -- _____ ... _____ ._ ..... _~-.. ______ ... ...., ___ -.. .• ~ .v ____ ..-r ____ ........... --.,..,..._ .. , ____ ... _ ... _________ -..-..- .... -J_ 

Homestead Well " -16 Run 15EC,ph.S061 
7,,07I1E.,0.85"N. 

------------•.. ---.-------------- ~" .• >-.~.-..;..o.-'_.-_-__ • ____ _ 

Calamity No.2 

Calamity No .. l 

"-17 Mt.Cave­
nagh 

"-18 Mt.Cave­
nagh 

R\,\I'\. l5EC,ph.Sc65 143 
4~ 'lE~:'E.,3" 9"N. 

Run 15EC,ph.5CXlS 105' 
4.78"E.,3.95 ItN. 

52 100 
gPday 

1905 
842 

Spoil of fine to medium 
G.gneissic Bl.Gr. 

Well sunk near the edge of a travertine rise • 
. -----~-------------~---------------------- ... 

300 0'- 3' Red loam 
- 10' Y. gravelly Cl. 
- 42' Broken Wh. Rk. 
- 48' 11" Rk. 
- 59' Schist 
- 61' v. Hd.Rk. 
- 70' Hd.schist 

------.----------~--- .. --
68 4000 6c6 

692 
0'_ 45' ? 

0- 62' Rtn.Rk.(Mxd.) 
- 68 1 Porous Rk. 
- 80' Hd.Rk-. 

'- 7.3 t 
- 76' - 80' 
- 990' - 92' 
- 103' 
- 143' 

('- 85' 
- 96' 
-100' 
- 105' 

il __ ....... ..-____ .... _____ -~ 

Hd Rk. 
Broken Rk. 

\I " 
" Granite 

Hd.black Ek. 
Broken Granite 
Hd. Granite 

Blue schist 
Hd.schist,grey 
Porous Rk. 

Hd.Rk. 
----~-- .. -_.. -- ---------------- -.-----~-- . -------... _.-.---_ .•. --- .. -- -.~.- ._ .. ---.. -._---_. __ .. _._----------_ .. ---_. ---- _____ .... _________ .-#-__ . ____ P<_>~ __ 

-15-



A B o D E F G H I J --... -~-... "'" ---------- -, . ..... ___ ,. _____ '~ __ .r. _______________ ... _________ , ___ ....... _____ ... ___ . __ -------~-.-_ ... _ ... ~~ ____ .. _ .... 'r __ -... r_ •• _~ .... , ..... 

lIo.7 Goyder G53/5-l9 Goyder 
StOCY.xoutG 

208 2322 0'- 6' Limestone -120' Sandy clay 
- 72' Br.shale -194' Fine-grained Sst. 

60 1800' 

-1101 Sandy shale -208' Coarse sand ----------.. ...-__ ._-_ ...... -.-__ .------.-................ - -~-~ ..... -,-------- --.------.. --~~,---...... ---- ---.... -.- .--------.------...... ----.... - .. ""-.~-~ 

Engine \-Tell 11 -20 Kulgera 20 
___ .. .--_ ... ~ ____ ....... ______ • __ • __ ......... _ ... o..r ... ~_ .... ___ .... ~ _0' ..... _ .... 

lull Well 11-21 II 

Dry This well has a rat hole into th~ drive from 
well G53/5-21 

---.. ----... ·-·--...... ·----___ ,_. ____ ... r~ ___ __ ~ .. ""'" • ...__ __ ... ________ .. _ .. ___ -.-" •• __ ~ .. __ .~-.-._. 

52 1567 
1582 

Spoil of scft t~aver­
tine & kaol:i::'l I'.'1terial 
W • S orne fl~3.gr,li:;).t.s of a 
Wd. Gr. j me6 .. h-:.:::nd_~. ~ leuco­
cratic va:::.'iety. ------_._._------_ ....... _----------- --_. __ ... _----- • ___ ·_~ ______ ~_.,.~ ........ "' __ r __ ~."'_". ____ "",,_",_.-.. ~_._ ..... ~-.-__ .. ______ .~. 

lJud(Homestcad) " -22 n 74 small Hard gneis i~ • 
5/5/60. Bore has been filled in. 

-------------------.... ---.. --.- ....... ------..... - _.. __ v __ ·_· ~ __ . ____ • ____ .. ___ .......__.----_ 

Dud If -23 vIilkinson' s Kulgcra town-
Store ship 

? 30 175 Decomposed Gr. 
9/lj 59" Hole apparently now filled in. 

___ .. __ 1 ._" __________ --., __ ... ____ :;.,-,_ ... __ ~_'"' ______ -_ ... ___ ~ ____ _.__ ____ ... _ ... __ ...... _~ ___ ._ ...... __ .. ____ ......... ____ ... _______ .. ________ .... _ .. ______ .........- .. ____ ... __ ...... _ .......... _ ••• __ ~ ••. _--. 

Ironwood No.2 
Engine Hole 

"-24 Kulgera 67 ? 23 1400 

_____ ............... ----... -----... -------. _ •• _. --______ • __ "' ___ .. ~ ••• 0 •• _ .... -. __ ... _. ____ ... _ ...... ..-.. _ ... _.~ • ____ ~. _____ ~-__ • __ ... __________ ~ •• _____ ._ •• ~ •••• -_ •• ....-___ -.-__ ......... _____ ••• _ ... -. __ •• _ ..... .-._~.r_. _ _I'_. __ . ___ ... _ .... , ........ __ . 

Ironwood No .. l 
Hill Hole 

n -25 " I-::un 14 .• ph.5l13 
4 .. "8~ ,6.0ItN. 

75 29 23 1400 1083 0'- 10' Hd. baked Cl. & 
sand 

- 20' Gneiss 
- 29' Hd seams 
- 381 Gneiss W.Hd. 

seams 

'- 37'61f V.Hd.seam 
- 73 t Coarse sand 
- 75' Dolerite 

'. --_.-.... _-_.... •• .. to _. _____ ~, ____ • ________ • ______ ... _____ -. ___ ... _._ ..... __ .... ___ ... ___ . __ ...... _________ • __ ._. __ ...-. ____ •.• __ 

f.1ulga Bore " -26 " Run I/;, ph. 5121 
1;.,,97iiE.,5.85"N. 

180 

. ..--------~ .. ....... --------..,--"""-. ,--_._-----------
.? Dud " -27 II 

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

-16-

White silt Washed gravel. 
Gn.silty Cl. ,--------, ~-.. --...... ----

31/8/56 at 200' in sticky clay, advised b,y N.O. 
Jones to continue. ,---------_._-------_.-_._--

-



.• • 

.-~---- B G 

" 

/ 
i 

\ 

• 

D E F G H I . __ ~ _______ ~~_-c~~ __ ;~_~ _____ _ 

• " 

J ---------_._....: .--~-.-- ... -
Dud G53/5-28 Kulgera Run 12,ph.5015 75 . 

'i" 2~ 25 11E, 5. 7511 N. 
30,000 

_ ... _-- -- ---_ .. -----_ .. _-_.- .. _-_._--._- - _ .. __ ... _- .. -- - .. - - - ,' _ . __ .... _ .... - .. _-_.--_ .. -- .. _---_ .,_ .. __ .. _ .. _ ... _-
Greenwood ' s 
l~lil 

DoR. No.1 Bore 

II - 29 " 

" - 30 Curti n 
Springs 

III 50 1361 
1393 

----._-------------------
RWl 8,ph. 5016 140 60 2000 1622 

1614 

Prece!b:!'.il;'!~ G~.nists; 
Grani tel ut )J':. r 

Bo~.:: ~1.:.:!lk for Wilkinson's Store on a site 
pic;;crt by' ?. diviner 

. . ': 

.---.. _ .", ---------------------- -
Traver t h 'l":' ' :,:·!·;:: ~r~t1y 
covor .<)d 'tr,t" ::-· ~!....: .. ~lls. 
Gut,~c-~~· rJP~:(:: · . :; I". l aeozo.ic 
:3 !:;:i.l{-);;! ";,.:.-' ~~ .. ';!,. ----------_._-------- .------ - ------ --------':...::.;:.-. •.. _._-_ ... _----------- -----

. Doug I S '''ell 

Sundown Well 

"-31 Mt.Cave­
nagh 

" - 32 " 

1358 

----------------------- ------,.".-.-.. -------------------1 
1724 ----------------------------------.... _ , .. _._---------- - _._-- --. 

Bra.'1S0n 's Well " - 33 " 
-=.::.=~=--- .. -------....... - 924 .------_._ , ._ -
Holy Wate!" Hell n -34 II - -- --_ .. ----_ .. _--_.-----.• .. _ .. ",-----. 

2516 ._--------,------ -..... ----------_--.-: 
Ooleara , - 35 n 1086 

.. ,-_._ -------------------- - .. ---------------
East 

Kooyong Well 

II -36 n 

II - 37 " Ibn 15, ph. 5113 67 

896 

44 1368 0'- 30' 
._----------- -----... _ ... 

Alt(:.J:I'...e.ting traver- 73',. Wd .gneiss & Gr. 
tine. , e: .U t & chal-

. _____ .. ___________________ ._.....::c:;::edony _ . ___ ---- -_ __ --

II - )8 Kulgera 2200 - . 
- "':c,' _______________________ -----.=.21~08:::.---------~~~--~~.----'-·' 

D.R.l 'o. l try " - 39 
, 212 100 800 7013 0'- 50' M.e!. -212 ', Br.s~ston~ . 

-----------------------------------------------~---

-17-



A 

Dud 

No.2 D.H.Try 

/ 

" 

1 
B C D E F G H I J I 

'-5-0--1-3-,-42-5--0-'--1-0-' -T-c-P-S-o-U-----, -;--Zl-O~~ken Sh.& gra~el . . - - \1 

-180 ' Cl.& g.l'avel -'ZlJ I Gravel and saIJd.. 
053/5-40 Erldunde Zl3 65 

I 
_:."; 1'~1,oic sands and clqs. ------------------.--... -- "-'.--- ,--

n -41 n Eu.L J.O, ph.51C1') 200 65 1500 2541 0' - ,"' ~.,'~;::) - ,:."il 
- I'l l "P-h".:-- ':: l~ :lt • 

. ' ' -185 ' Br.& Wh.Sst. 
-190' Broken Sst. 
-200' Sst. --- - - .- - . ___ . ____ ... ______ . _ _ ___ -..:1:;0:::.5 ! ~"'- .~' .. ~ :~. grav~l 

Peddy's 

D.R.No.l 

1'.u.."TBy-

- .- --
Plumbush 

n -42 Mt •. .. 180 100 25 00 14 '19 
Ebc:-!8ZCr :.:::::..._----------------_ ...... _. --------_ . ... __ ._--_._"" 

n_4J Victory 
Dcwns 

" -44 Palmer 
Valley 

II -45 KUi..gera 

Run lSA,ph.5073 266 35 200 

223 163 1000 

.-. __ . __ ._------_. 

o~." ~ .. ';! '! Ij ' .,:"L- :.fJ't ( -200' Sandy pipe cl~ 
.". ;>J l \.r:.~~.~ -ieose Sts. -2cb l Cong.Sat.bar 
~ .:; .(''0' " '_-,_ l'; ~~ated 01s .- -214' P.Cl.& sanci,light 

rJ..."~·:~" Gvl. 
~·l'7G! , .:~ >L;:L~"" .Sst. -220' Sst. congo bar 

/. :~'J:;::j>,G.·s -223 I Who Pipe clay 

---------_._-_._._--------------_ .... _ ...... . _ .. . _-----------
D.R.I!o.3A Try 

New Bore No.2 
Site 

"-46 11t. 
Ebenezer 

"-47 Mt.Cave­
nag!> 

300 220 

132 

-------- _ ._-----

165 200 1441 0 1_ ! c : jrt/'.·3: Col. -200' Hd.Sst. 
80' "w'<.r.:'.U, '$ col. CIs _220' Gvl. & CL 

&- :-";_C'.:[-8 -250' Rei.CI. & shale 
-13 01 Ha.,-o,-'.1's of Sst. -300 1 Red shale 
-190 ' Rd . & Bl .Cl. 

D.R. Bore' No.3 Try (053/5-1) redrilled. --_. __ ._.-
70'-80 1200 33,256 

-18-



. 
; ' . 

.. 

,. _.-

A B C D E F 
~~-.--~.---- --- --- --------

D.R. No.2 053/5-48 Victory -Run 15A,ph.5073 250 
Downs 

D.R.No.4 Tr:r 11 -49 Mt. - 209 
Ebenezer 

.,' , 
; " 

/ 

G H 

45 200 

165 2000 

I 
-------

739 

1957 

•• 

01- St . Top ( "1..; 
- ) 0 ' Rd.C:, . 7t :;vl. 
- 39' Sst. 

J 
------- ---

:--190' Sand & Gvl. 
-2CY~' Red shale 

-lBO' Rd.S (::· 
.-----------------'----.----------.:..:~=:- ---.---------------.---_._------- ._---_ ... 
Lucl:y Bore II -50 Palmer 

Valley 
52 35 34 850 1881 0'- 8' Rd.Cl.l'- _ tease 

ston::: 
- 141 Loose ·1 .&sand 
-J:l.6' lihite -. .od 
- 20' Conglo~~rate 

of sandstone 

{ .- 35' Travertine 
- 40' Cong.Sst. 
- 53' loIhit e quartz grit on 

top of red cla,y 
.. - ----- .--- .---.-- .---~---- .---.-. - ---.---.- . ---------'-_ .•.... .. -._--_ ........• --- ---- "-.-. _- - - -"-" '" -_.-._.-----_ .....•. _---_._--_. - .. ---.. ~- .--.. --,-- . 

No.12 "-51 Victory 
Downs ------- ------------- -------.---.~---- -------- -- . _--------_. ---- ._--"--------. . --.--.... 

D.R. lIo.3 11 - 52 " 180 125 2000 1350 Mesozoic ~landS and clays . 
---------------'-----------.. - -...... _- ----'._------ .. - - --'-------- --

No.9 It -53 11 

-------------.--------.-.. ~---------- .. _----. ---._--------------- ---- .. --- ----_. __ .. _------------._--------... _-----
Double Creek 
No.6 

Callamonta 
(Dud) 

Dud 

n -54 Goyder 49 
Stk route 

"- 55 " 

II -56 11 700 

0'- 49' Grani-, _, 

This war. ',ile siXth attempt .in the Umbeara, 
Kulgera:. i~:ldunda triangle - country Wldrillable. ---------------------------

300 

0'-283' Sandr. ·ne 
and cl. 7~ 

Very salty. 
--=-::,...::..----"----.-----

CUt off v':~rybad wa$er at 300'. ; proceeded to 37S t 

Water ilr:proved. Finished oore unfit for stock. 
._---------_._-_. -- --------- -------

-19-



A 

No .3 -

No ·4 

No.5 

No.6 

No . 7 

Greemood ' s 
No. 2 

D.R.No.2 

B 

053/5-57 

" 58 

" 59 

" 60 

n 61 

II 62 

" 63 

C 

Victory 
Downs 

" 
" 

" 

" 

-_. 

D E F G 

----- --~------

• 

H I J 

________ _ c--' ___________________________________ _ 

105 40 

Kulgera 347 

31 

110 

?60-
300 

- 6587 

1781 

0 1-25' 
-35 ' 
-40' 

-46' 
-52' 
- 57' 
- 59' 

--64' 
-66' 
-70' 
- 73' 
-74' 
-75' 
-77' 

0'_ 4' 
-SO' 
-88' 

-11 0' 
-150' 

-223' 

Hd.seam 
Gy. Cl. -

Hd seam 
Soft 
Tight 
Purple Hd.mica 
Hd .miea schist 
Hd mica Sch. 

- SO' 
- 81 ' 
- 83' 
·-86' 
-91' 

- - 92 ' 
-93' 
-94' 
-95' 
-96' 
-97' 

Quartz stone -99' 
Tight -100' 
Firm limestone -102' 

Br.soil -715' 
Red clayey soil-31O' 
? Bill,y 
Clayey sand 
Med.G.Wh. V. 
clayey sand 

_ -3~0' 

-347' 

?Part of a deep 
weathering 
profile. 

Green soapy 
Good going 
Firm fine grey 
Harder sandstone 
Creek water atone 
Firm 
Quartz Rk . 
Creek bed 
Firm 
Fine sand 
Firm 
Tight 
Sand 
Tight J brown 

?Laterite 
Red- Br. fine to 
med.G.samd 
Red-Br.med.G.Sand 
Med . G.sand and frt 
angular feldspar , 
granite frAgments 
Probably very clol 
to bed-rock 



A B o D E F G H I J 
...... ~.,. ........... _~... • .. • J __ ~""_"'~_" ______________ _ '-- --'-- -'''~---'''-''.·~---''''''''''''''.'.· ___ '_IP._. _________ ......... _ ..... _~ _____ ,.~ __ ..,..al' ..... ~ __ ,.. ... - •• - ...... -,_ . .., • .- ..... 

New Bore G53/S-64 Erldunda 9647 

No.8 
-----'. ----- ··-'~"·----Victor:Y'·-----·-·---···------- -... -. --... -... -- ----. 

II -65 Downs'r - -
. --..... -., ... ~.---. ---_ ... _--... -.. .. -_ .. ___ .... _ ... __ . _____ .... ______ .. _-._ .... ~ _. _____ -40"_ .. ~._~ __ ._,.~ .... __ . ______ ........ _______ .. _._._.__. _ .... _~_ ... _....., ........ _ .. ___ _ 
Station 

Homestead 
Dud 

. 
"-66 Erldunda 

"-67 Kulgera 

660 

100 

1000 

37 

3048 
3444 

Bore drain of grey mediulll to coarse quartz 
feldspar mica schist. 
5/5/60 Dry at 12' depth from W.S. 

_____ .... _._._._ .... _~ .. __ .~ _____ ... _ .......... --...... ....... ..-.... ... _. ___ ..... -.--,,~-.~ .... -..-__ ... ~--__ ... __ J _ __ ", __ ._~. ___ • ___ _ 

II -68 Police 
Station 

--.-------.---
Noc2 Try 

• __ e ______ • 

"-69 Police 
Station 

~---.,~-

II -70 n 

K't.lgera 
township 

180 35' 120 1094 0'_ 20' Top soil 
1055 - 50' Y.Ol. & sand 

- 80' Wh. 01, 

-168' Decomposed granite 
-170' Granite 

._---_._---_._-----_ .. _._----------------------_. ---.. -----.-..--. .-.-......... -.-...... --- ... 
11 100 33 

" 95 35 80 

1305 0'- 20' Top soil 
- 55' Y. 01. 

. - 95 1 White clay 
~lOO; Schist 

__ . _s. 4__ I .-_-+<- ............ .--_~ ___ .~_-.. __ .. ___ .~.-_.__~_ .. .._._;> ... 

1403 01- 5' Br.scil & sand 
- 30' Y.Olay 
- 40' Y.Ol.& Gv1. 
- 50' Red 01. & sand 

- 65\ Grey clay 
- 75 1 Gy.cl. and sand 
- 80' Decomposed Granite 
- 95' Granite _ ._----_._----------_. __ ._._---------- ________________ .. .,d . ........-___ , __ ..,..,_. _~_. _________ ... _________ __ 

tt -71 tI II 

------------_. ---------------
Homestead It -72 Victory 

Downs 

155 . 33 400 1278 
1208 
1283 

0'- 10' Bn.sandy soil 
- 40' Y.sandy 01. 
- 65' Gy.sandy 01. 

1-100' Khaki sandy clay 
- 15::; 1 Granite 

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

85 ?52 52 300 52' Water washed 85 i Granite 
clear quartz 

Quartz-feldspar granite fragments in 
bore drain - ----- -----, -_. -------------------_._-----_._------ _______ .... _ ... ___ .... __ ... _---.~---~4~ 

Coolata Springs It -73 Erldunda 
_ ... -.....-~ ___ s, ____ .~ 

------.--~--------------... .. ------~-
Pulcura Well " -74 " 10'9" 617" 

-21-

1744 
1615 

... ------- .. _. ---._--_ ... _---
3713 

~- .... -".. ..... --~ .. ~--..... ---.... --<~ ..... ------.--.- -~ 



Co -. • -: .. • 0, j 
I 

A B C D E F G H I J 
-- -------------- -----

MurrathUrra G53/5-75 Erldunda 4 110" 3'6" 572? 
\/ell ------ ------------ ------- ------

;';:.Li.(, 30x ~lell "-76 Ht.Eben- 200 160 700 5203 
ezer 4293 

;}.!:~ernrood No.3 " -77 _Kulgera 175 34'5" 100 2071 Schist 
____ •• ' •• _ ___ w _ _______ ____ ---------------- ----------- ----- --- - -- - -----
i--i.;;.l ,t ~e Bore " -78 Mt.Eben- IjlO' 140 800 2515 

ezer .. _-------------------------------------------~--------'- ------------------ ,'-- ----------------- -------------
S-:-,:,:t5.,on Well II -79 Mt.~n­

ezer 

-~--------------

-D.R.No.3 Try 

n ···'"'T 1 ...... •. ~). .... , .' ... Oe ... " 

D.R.No.2 Try 

"-SO Kulgera 

"-81 lIt .Eben­
ezer 

"_82 

30 

------
248 

233 231 

257 255 

30 1255 
1182 

---
70 600 1530 0'- 60' 

-110' 

-125' 

-130' 

130 700 5319 0'- 6' 
5045 - 78' 

- 90' 

-103 ' 

140 1500> 5233 0'- 31' 
2659 

- 40' 

- 61' 

-22- - 741 

Cl;& soft Sh. 
Only a _ soakage, pumped three times 
daily for average of 250 gallons ea. time. 

•••• ___ . _ •• _~ . nO • ••• • _ 

Bn.sandy Cl. -1601 Rcd-Br.co8l"ser sand 
Bn.sandy Cl. & -2;-:~ : ; Coarse brownish sand 
el..-... sand -24'" aed cl..-ey sand 
Feldspar/Qtz -248 ' Reddisb-:-Br.h sand" 
Gy.sand very coarse 
Reddisb sand 

-.'--"'- - - "- - --" 
Travel"i;ine ,--2.":::' ,Jh.oc. calcareous shalq 
~.siltstona siltstone & some gy. 
Fine lIb_-", fine calcareous Sst. 
Kbaki Sst. -233' Cboe.laminated to thin 
Dk.Cboe.-Bn. bedded calcareous 
Siltstone & CiIlY siltstone. _ .. _-_._.' --
Billy & fi'ag- .. i-140' Deep eboe.-Bn.Cl..-... 
ments of ironst. siltstone 
Sandy Cl.soms -256' Shaley siltstone, some 
fragments of dol- greyel..-
omite -257' Thin bedded and Ism-
Soft lib. soapy inated calcareovs 
Material siltstone. 
C1A}' 



., 

/;. B c ....... __ ._ - --_._--_. __ .. __ ._-----
Bogga Bogga 
l1ell 

G53/5-83 Erldunda 

--.-.-----~-----------
II - 84 " 

_l - k,. 

Old liiningera 
i~ ,'!ll .-"----------------------------------------------_. __ ._-- -

No.2 Hell II - 85 " -----_ . . -------- -
RiAebra Sprillg II -86 

40'8" 24' 
----- ------

6901 

3262 
. _-----------------_ .. _-- ._-----_ .. . _ ----_._._-_ .. _ . ..... 

Hell~e Well " -87 31'3" 29 1811 

--.. -------:......~-------.---.--- .----- ._---- - - ---_ ... _ .... . _ . 
Ac 6.·.::ia Well 11 - 88 - .. _--_. __ ._---_ .. _ ._-_ ... ---
D.R. ;lo .l Try II -89 IdracO\1l'a 325 0'_ 4' Top soil 

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

. !-3201 Brown siltstone W. 
floagments of 'gypsum 

Dry hole. ---.. -----
/10 .10 Ilell 11_90 Victory 

Downs 

Corkwood Bore " -91 Erldunda .- 2430 ___ . 1 
Sa.."ld!"..ill Bore \I -92 " ~8 I 

---------------- ..... ... - ---------.-- 1 - .. - .. ----.-- --------------- - ------
'{estern Bore II - 93 Palmer 

Valley 
2157 0'_ 6' Top soU -29'/' ·Wh.& Pk.Lst. & P.el. i 

.-=~~5~9____ . _____________________ ! 
:......:==~ _____________________ ....;3~4~52=- . _________ _ ____ _ . ___________ .. _ .1 

260 1000 

-.. - - ----.. -- - .. ------~--
_~u.'K1:?I"Y Bore " - 94 Erldunda 

" 4470 ' !~=.=:.~ ___ ~ ______ _=_ _____________ ..=::.::.... _____________ . _____ .... ... 1 itJYguire Bore II - 95 

2692 -===:...:.:.:.-=----.......:..:.-------------------.--.:.:.:.:......------Beefwood Bore II -96 " ____ h ___ • __ • __ • ___ -. _ _ ~_ .. __ • 

NeH Bore II -cr7 " 47 1511 2738 
---- .. -----··---1 

Birthday Bore "-98 Palmer 5126 . 
Valley .-

I , 



.. 

A B C D E · F G H I ._-----.. _ .. _ ._ .. _---- ---=-- _._- _ .. _-- --------- J 

Ceo"" BoreG53/5-99 ErldWlda 

No.8 Dud 
- - - -_._------ --

II 100 Palmer 
Valley 

110 105 

--- -- _. __ ._ ------- -
- - - -- ------_ .. _ - ---_ . __ ._-_ .. _._--------- -- -.-

105 20,5.30 0'- 10' Bra. top soil 
-105' Bn.cl~ 

Salt 

. _1J..0 1 Browo gravel. 

_ . .. ,- . - - - ------------------------- --------- ---_.-
k .-9 Dud "_101 " 95 85 
Bc.r .• ,'e 

85 <!1,457 0'- 10' Lst.gvl . 
- 35' Dk.bn.cl. 

Salt 

( ... $5 1 Light Brn.cl. 
- 95' Brown gravel. 

. __ .--... __ .. _ ----
---~-----------------------:-~----.--

( -l05';it~tcl ... , 1;'J!l-t 
-U5' Brown clay. 

"-102 " 115 

1'10.19 Dud "-103 " 60 

._------------_. 
~;~ (Engine "-101, .. 60 

. _ .. -""_ ... - •. - - --
No.21 Dud "-105 .. 112 

.. _, _.-.. _--- --- --- ---------.--- . 
No. cO Dud .. 260 

'- - ---.-- ---.. ----
Gap 30r e "-107 " 215 

105 

65 

0 ' -10 ' Lst.& bI ers. 
- 30'Red cl.'I'J 
-75' Bn.Cl. Salt -------------""==------ ---_ .. _--- _.-._ . 

19Q lit'· 0'- 2' Top Boil : ... :,~ 
- 7' Bn.Cl. 

'- 45' Wh.Sst. 
- 60' Cl.(Wh.,Bn. & Y.) 

650 0'- 2' En.topsoil 
- 7' Bn.cl. 

0'- ) 0 ' En.Sst. - 75' Limestone 
- 65' Lst. -112' BrOlIn clav -----_ .. _ - .----'-'=' - - ,-- -=- -----.. ----- - -

135 Small It oz. 0'- 4' Red ~:md 
per . - 65' En.Sst .. 
geil. - 93' Lst. 

-135' Bn.Sst. 
-158' Lst . 

200 190 350 755 0 ' - 3' Red send .. '-212 ' Send end rubble 
-142' En.Sst. -215' Limes t one 
-200' Wh.Lst. 

Quality - t oz • salt per gallon. --------------------- - _._-- .--_ ..... -_ .... .. -.-- _. - .- - --- --_.-

-24-



'- '. • -.. : 1 

A B c D E F G H I J 
---~---------------- ----- --- ----------------- ------- ------------

Stoney Bore ~'f5-108 Palmer 
_________ ~al~ey ____ __ _ 

110.13 Dod " 

No .12 Dud "-110 " 

-------- - ------
No.11 ·Dud " 

170 960 

- ---------.. -- --- - --- .. -- ---- - -------
126 

125 

0'- 3' Bn.to~~~il \ "- 90 1 Bn.Sst. & cl~ 
- 65' Lt_bn.cl . --112' Br""" cla;' 
- 68' Bn.Sst_ --:'_2£. ' Light bn.SBt. 

Jt oz. salt per ; :..:,J':li • 

112 

.. _---------------- - --------_ .. _--
115 0 1':' 6' 

- 35' 
- 55' 
- 75' 
- 80' 

Lst.rul.,hlc 
Bn. clay 
Lt. bn . 3l:rt. .& Cl. 
Lt. b:1.. ::";Jt . 
Wh . S::r;:. 

!- 95' Red clay 
-laO ' BrOtm sandstone & Cl. 

. -105 ' "Bn.sandstone 
-125' Bn.sandstone & c1. 

QualEy - Jt oz.salt per gallon. 
- ---- ---,.- - ---------.-- ------ .. ----"-- ... -"--~--.- .. ~-.-.-. 

83 78 01- 3' Bn.top~oil 
- 8' Bn. 3andetone 
- 44' Gy.CL& multi-

col.Hh.,Pk., 
cr.& Bll<.Cl. 

58' White Sst. 
- 65' Light bn.rock_ 

70 ' Wh.Sst. 
- 78' Yellow cl~ 
- 8) I White Clay 

----------_ . - -- - - -.. ------ .---------.. -----.- ----.-.. - - ._ ------ --_._------- ------ -----.--.- ---- - - --
No.17 Dud "-112 " 50 400 

No , IS Dud "-113 " 200 195 

---_._--_._._- ---- - -_ .. _-----

-<5-

0'- 6 1 LimE'!~'~)ne - 45' White sandstone 
- 40' Bn.Set" - :' 1,,' ; Red cl"ay 

Quali:'y - Jt · oz.sal ~. _'<:';;' gallon. 
-----------~-~-~ 

0'- 6 ' 
- 40' 
-106' 
-115 ' 
-129' 

Lst. -13} I Blue rock, hard 
Bn. GI. _13:} J BrOllD clay 
Bn. cl.& st. -15J 1 Lt.bn.stone 
Lt.bn.rk.,hd -l'ol5' bn.clay 
Bn.clay -200' Lt.bn.clay 

Qualoty - 2t OZ.Balt per gallon. --------.. -.- .. ----.. ------------ -----



'. .-
-. .,:. • 

B c D E F G H I J --------------'---,-- ,-------,-,----------- '--'- ---------------- ---------- ----, 
Nc . 2 Dud G53/5-114 Palmer 

Valley 
0'- 3 t Su.loam ~:-251 Red cl~ 

- 8 ' Red Cl.W. small -.::.IU? [{cd cl.W gvL 
qty. of red Qyp. - 36 ' ;;,id cl.I/.8 little gvl. 

- 12' Ditto ':~·)Qve -45' Hard mudstone. 
A lov drsJ.r!.:i,ng 8. good catchment for fresh Hater. Tastes 

----- ---- --,- ---_____ _ _"',,, ,, __ :very. salt. __ "' _, ___ _____ __ ---'-- ------------------
No.1 Dud "_li5 " ?69 0'- 5' Su.loam ... ~;: , ' Gong.desert Sst. 

-10' Cl.& Lst.."hl. - 52 ' bl"ight r ed Cl.W. 
- 20' Red stl OOky C1. heavy gv1. 

W. fl".1 . - 58' Ditto 
Taste very flaJ.:.i. - 70' Red slate -----,---- ,--,,------- '---------- ,---

"-117 IdracO\ll"a " 335 

- ...... ,.- -
" ', .. . . ~'~ (.o .' • .L Bore lI_l l u Victory 

500 6789 
7098 

0'- 4' - ' ' -195' Pale grey sandy clay 
Red clay - 12' Red s ; ,l ty sand - 250' 

- 20' Red CJ. , ? Top - 255 ' Red clay and white 
fine gr . sandstone of Te:',+,i ary 

- 45' Qy.fin. cal­
careous Sst. 

*-125' Red-En.Siltstn. 
-185' Red Cl . 
-188' Pale gy .& dk. 

purpl'2l fine 
sand:; ,lay 

UJICOlIFORl-llTY - TOP OF 
? PROTEROZOIC 

- 314' Dark r ed-brown 
siltstone 

"145' Red- bn Siltstone & 
fine Sst. 

------------------~ ------
DOWDS ._-----------~~--------------~------- -------,----,._---- _.-

H.:I.lbl,il Well 

Well 

H('I!'lestead 
Ibre 

Boundary. Bore . , 

"-119 Angas 
Downs 

" _120 • --
"-121 " 

"-122_ Pnlmer 
Valley 

21 

50 

215' 

17'9" 

44'9" 

192 

-26-

450 

2244 
2355 
2204 

Equipped witb brol-on semi-rotary 
hand pump. 

Clays to a water­
bearing Lst. gv1. 



• ., •• 

A B c D E F G ·H I J ----
Boundary Bore G53/5-123 Palmer 225 

Vall"7 

--._--_._- ----------
CorH':-:!' Dore "-124 Curtin -

Springs 

------ ---
~~o.2 '1'...7 ·D.R. 11-125 Victory 121 

f'O'Jns 

155 600 7582 Topsoil 
Cle;r 
SW.Y clay 

Black cla;y 

______ :.-_. :i_.7_~.::~ : ______ __ j 
3000 1946 0'- 8' Lt . red-lln.silt Light pink and off-30 

- 30 ' Si11ceo~s 1st. white clayey Lst. 
- 42' Qtz .repb.cing Cl. \of .thin'veins of qtz. 

-------------
Seep­
age 

0'- 8' Red- Bn. t:tne - 8-)1 Off-white sericite, 
sand.7 Cl... angular qtz. & mica 

- 18' 11h.& Lt. red- - 95' As above . 
Bn.CL - - 1211 ~esh qtz,feldspar, 

- 50' Lt .-Bn;.i'ine muscovi te granite. 

._--_ •• _ --- ---------_ •. _ - - - -_ .. __ ._-_ ... _--- __ .::.sandy_:.la"''' _______________ ... _ 

D.R.No.l Try 11-126 Victory 
Downs 

.. _-- -------------_._----
No" 13 . D·:ore " ._ ---------- ---------_._-

" 

127 Nil 0'- 6' 
- 29' 

- 40' 

Red- B!.'., ,.md . : - 801' Pink fine-grained 
Angular qtz .& \lea. thered granite 
reldsp,:.:' W,some -1~51 As a'OClve. 
mica flikes -127' Fresh pink fine-
Weatherzd & sili- grained: qtz .,feldspar, 
oifier: granite muscovite granite. - - ------_._--------,,--_._---

-_.------------------------_ .. _._-
No. ~;:. B.'rre "_128 .. -.. .. ------=...:.:...._---------_._---------------_._-----
No~l~ Bore "-129 " _._ ... _------------------_. __ ._- -----------------

"- 130 " 
---.. --.. --.-------.~----

"-1.31 Mt . Ebe~ 130 

'·leathered grani ta fragments in bore 
drain. ---_ ._-------------_._-

ezer _____________________ ___ ~ _______________________________________________ __ 
._---------._----

11-1.32 Victt.,:!"Y 
Downs 

70 

-27-

Small Samples !'rom bore drain 
consisted of quartz & fresh 
& decomposed feldspar. 



• 

ABC D ------.. ----,---'~- --------. 

Dud Bore 

Dud Bore 

G5315-133 Victory 
Downs 

" -134 n 

_-.::.E ____ ,F __ 

28 

G H I .-=---=----, 

0, 

! 
sam'-p-1-e-tr-o -m-bo-r:~-ain-~--·---·-·---·-------- - ll 
contains fragments of 
tresh quartz-feldspar-
granite,W.magnetic iron 
oxide & some mica • 

. _----_.----_ .--_. __ ._._-----_ .. _._._. __ ._._ ..... 
Sample trom bore drain 
is a fairly tresh qt •• -
feldspar Gr.W.magnetic 
iron oxides. 

--.-.-.--.------,-----------~-.------.-.-. ---- -_ .. _ .. _ .. _ .. -.. _---.... -.... _- _ ....... -
Dud' Bore "- 135 " 129 01- 1)1 Ferruginised 01. '-100' 

. W.tregments of 
clear & m1lk;y Qt •• -1l7' 

- 25' Bn.& Wh.sllty -1l9' 
clay J some fine 
white sandy C1. 

~ 70' Wh.cl.W.med.to 
costae angular -129' 
qtz. -131' 

Wh.fine to med.qtz. 
sandy cl • 

Lt.bn.Sh.W.some mica 
on bedding p1anea; 
Also mOO.to coarse 
c1.,..ey qtz. sand. 

Il,ed. to V.coarse sand 
of rounded & angular 
gi:...u te tragments. 

-'., ... . _ -- .. -.------ -_._----" - --_.,._- -- .. _ ..... _." •. _-_." _.-.- --.-. ---- .. "-_ ... _-"-"-----_ .. _- --"-"- '--- --- -._-_ .. ,---,"-_ .•. "_ .. _----
Dud Bore "- 136 n 

'- --'--'" --------------
East Boundary 

Bate Bore 
'- 137 n 

250 

450 

0'- 30' Bravn c1.,.. '-220' Wh.qt •• & C1. 
- 95 ' Lt.orange c1. -250' Soft Sst. 

, ___ ::.S::.nu:J..1 s"P.P1yof aal~_wa~ .• ,._._ .. .. ___ . 

0'-125' Qy.rock. 
Sample !'rom bore 
drain contained 
angular qtz.& a 
Wh.c1.Probably a 
weathered Gr. 

--~--------------------~----------------------- -----------



• .. 
(~, 

• 

A B c D E ---_ •. __ ._ .•.• _ .. _ •.. _--------- -----
Dud Bore G53/5-138 Victo17 

Dew"" 
80 

F 

;:~, 
: .. ' • 

G H I J -----_. _ _ ._--_._-... - . __ ._. __ . __ .. -_ .. , ...•. _.-._ ... - .-
Sample from bore drain 
contains angular qtz., 
iron oxides & Wh.& bn. 
clayey mat'ial which 
may be decomposed 
feldspar. 

Abandoned at 80' because of crooked hole. ------------------------------ ----Dud Bore .~ 139 " 126 0'- 45' Lt.gy.sticky c1. 
W.fine sand 

- 55' Bright red cl.W. 
smooth red 
stones • 

. -126' Wh.slmdy cIa;' chang­
ing to orange, red 
& bo.in hlmds. 

... ... __ .. _ ... _ ... ....... ........... _ ....... _-.. _._ .... _--------_._--------- .. ... - . 

Dud Bore "- 140 " 60 

- ---..... --- . _-------------_. 
Dud Bore " 

Dud Bore " 

34 

)60 

Sample from bore drain 
contains fragments of -& 
strongly weathered Gr. 
(qtz.-fe1dspar & mag­
netic oxides>.. - ---- - - --_ ...... -----.- .. - .---. . ...... -._ . 
Sample from bore drain 
contains fragments of a 
veathered qtz.-feldspar 
Gr. (calcareous) 

Went dI7 on standing. 
------ --.------.-

Fragments of qtz.-feldspar 
gr.and doler ita in bore 
drain. 

Equipped but ptimped dI7 in 1960. 
. - ------.---- -.--- ------.. ~---- --_._-----_ .... _ ._---- -

No .18 Bore • -143 • 

Dud Bore "- l44 n 

._ ---- ------.--

62 Drill­
ing 
supply 

-----.------------
Qtz.-feldspar Gr.frag­
ments in bore drain. 

--_._-----------_._----------------



•• .. 
• 

J_ B C D E F G H I J ---------- -- ---_._ .. _---_._----_._-- -_ .. _--_ .. _-_ .. ---..... - - -------.. -.--.... 
Dud Bore G53/5-145 Victory 40 Dry F.ragments of qtz.-feldspar 

Downs Gr. in bore drain ------.. __ . __ .. _--- ._-_._ .. _ .... _._ .. _-- -----_ ._ - _ ._-_ .. _ .. _-_ .... _ .. _ ... _ .... _ . .. -............. _ .. _- .. _-_._ ..... .. -- .. - .. _ .. - .. _ .. . 
Dud Bore 

Dud Bore 

Dud Bore 

Dud Bore 

Dud Bore 

Dud Bore 

Dud Bore 

Adjacent No.14 
Bore 

Dud Bore 

n 

n_ 147 n 

--- ---
n_ l.48 " 
"- 149 " 

"- 150 Victory 
Downs 

67 Drill­
ing 
supply 

F.ragmen~sof Qtz.-feldspar 
Gr.in bore drain 

---- -- --_ .. _--_._._--_ ......... ---_ ... _-_ .. __ .. _--.. _ .......... --
Fragments or dolerite in 
bore drain. -_ .. _- ------_ .. _ .. _ - -_._ ---------_ .... _- - --_ .. _ -----_ ...... _ ...... ..... --..... . 

68 

_ .. --... _ ---- ---------
158 100 V<rry 

small 

Equipped but pumped dry in 1960. 

F.ragments of Qtz .-feldspar 
Gr.in bore drain. -_ ... _ ._----... _ .. _-_ .. ... 

0' 20' Sy.Bn.Cl . 
-25' Bar of Wh.Qtz. 
-40' Bn.Sy.Cl. 
-50' Bar of Wh.Qtz. 
-80' Lt.orange Cl. ' 
-86' Bar of Wh.qtz. 

. ~ <)6' Lt.orange Cl.W. 
Qtz. and Gvl. 

- 98'Bar of Wh.qtz. 
-125' Gvl in Clo 
-135' Bn.CloW.fairly firm 

Gvl 
-138' Gy .rock. ----_._-_ .. _----------

"- 151 

"- 152 

"- 153. 

n_ 154 

n 80 None 
_----'~ __ -'---___' ______ .........c.. ______ _ - -- -_ .... _ .. _ .... __ ..... __ ...... -

n 28 

-----_._--_ .. _-------_. 
n 220 360 

n 170 95 

-J(}. 

01_ 28' Decomposed Gr. 
bottomed on Hd.Gr. ------ --------_ .... _ ........ - . __ ... . 

0'-142' Topsoil & Sy. 
Bn.Cl. 

-152' Sospy head 

0 1-105' Gy.stone 

. -220' White Qtz.and Cl. 

0'-170' Wh.qtz. and clay. 

-------------_ ... _--_. __ ._._._ .... 



A 

Dud Bore 

Dud Bore 

Dud Bore 

.. 

B C 

G53/5-155 Victory 
Downs 

"-156 Victory 
Downs 

"-157 " 

D E 

190 

55 

- - - - -- - --------- ---- -- ---------- -
Dud Bore "-158 " 105 

--------- ---
No.17 Bore "-159 " 

F G 

88 

-------,----------------------
Dud Bore "_160 " 150 85 

Dud Bore "-161 " 80 

IroIlW'Ood Eore 

H 

100 

Very 
small 

I 

• 

J 

0' _ 98' Gy stone - --1901 Wh.Qtz.and C1. 

0'- 55' Decomposed Gr. 
bottomed on Hd.Gr. 

0'- 32' Granite 
------ -------------"---- --------

Very 
small 

0'_105' Fragments of Gr. 
and daler! te in 
bore drain. 

Water in cl~ at 40' 
----------------------- ---------- - --- --- - --

Fragments of gr.in bore drain. 
Equipped. 

~-

120 0'-ll8' Sy.Bn.Cl . - '-150' Lt.orange sand 
-120' Water washed Gvl. W.Qtz. and Cl. 

0'- 40' Sy. Bn.Cl. '- 80' Harder rock. 
- 60' Decomposed Gr. - ----- ----- - -------

783 "-162 Mt.Ebe~ 
ezer - ---...;.::.;.:.......------- --------- --- ~------------ ------------

rep. Kooyong 
Well 

"-165 Mt.Cave-
nagh 

Some travertine at SU o 

but hd.Gr.at shallow 
depth. 

Sited on travertine rise. 

------ ---------- ------------ - --- --- -------------- --- - ---------------- --- - ---------- ------------ -
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,. • 

A B 0 D E F G H 
---~--- .----.-.. -_ ._- .... -.------ -_._---" 

Idracowra 1725. Idrat:owra 1S miles .S.W. lS5 175 70 Large 
Dr.ought Relief - G53/6-1 of Homestead 

(2nd attempt) 

I 

8000 0'- 10' 
- 90' 

" .. . '. 

Lst. 
Ole;\' 

"-

J ------
_ '-lS5' 

Salt Water - abandoned. 

- .. __ ._ .... _-.---
Sst. 

---.----.- . --... __ ... _ - ,-----_. __ .• .... ... - - ---"_."_. " .. - ._ ..• .. _._-.-.. _----- - ------ -----"--- --------_ ._- _ ....... "," - - -.-.. _. 
Drought Relief 1766 & LUla - 9 miles S.E. 562 510 340 150 5967 0'-135' Bn.silty 01. .. '-400' Bn. and bluish oUt 
No.l(lst att.) 3335 Creek of homestead. 5836 -170' Fin ..... med. gr. and ole;\" 

G53/6-2 5 miles from . "red sand. -553' Wh.mad.grainad sand, 
Lilla Creek -lS0' · Bn.silty 01. eome silt 

-260 ' Wh.mad.Grainad -55S' Coarse sand 
sand W.minor silt -562' Fine sand(decomposed 

Granite) then Gr. 
Unsuccessful - abandoned. , -------.. -

Drought Relief 1767 . Mt.Cave- '7 miles S.ot 9S 75 65 Very 0' - 10' Loam and Gvl. (1- 77' Gr.in various stages 
1st attempt G53/6-3 nagh Kulgera Dam, small - 27' Lst. of decomposition 

t mile W.of Ok -9S' Solid gram to. 
Dry - abandoned. -_. __ .--

Drought Reliet 1768 Mt.Cave- 1 mile lI.ot 153 30 35 Ca. 549S 0 1- 10' Rubbly Lst. '-'-127' Coarse sand & Bl.C1. 
Ht.Cavenagh G53/6-4 nagh No.1 attempt SO ra- 50' Brittle Lst. -155' Brittle Gr.then Hd.Gr. 
(2nd attempt) _ -125' Coarse sand 

Insui'fioient supply - abandoned. Water 
unfit for human consumption. 

---.---.-- ----.-.--.-
Adnanta Well 201S Umbeara E.bank of 50 12 7000- 720 0'- 50' -Well jointad Gr •. 

G52/6-5 small creek 100 
yds E.or His 

-SOOO 78'1 

----- ------- - -- ----------.--. ----- ---.-
,lell 2017 " W. bank of creek 15 15 12 0 1_ 15 t Alluvium. 

G53/6-6 st miles E.of \o/ater milky but seems O.K. 
Homestead ------------ -_ .. _-_ . . _----_. 

.AIlSatheta Hell 3332 and Lilla N. bank Lilla Ok 42 30 '-40' - 404 River alluvium. 
(tIr.in wells) 1834 Creek 9 mile. S.W.of 

~ G53/6-7 homestead --_. __ . __ . _ ._--- --
~\M~ ~j~, " l e liIlId" \Il;;r ~'6 ~ 2i> 53'0 i'd4 'i)'roO ,'(1\ lli\ffi.\\'Jk 

! Lilla. Ck ilOines iwa -33-



'. 

A B C -- ------. 
Bore at Anga- 3333 Lilla 
theta Well G53/6-8 Creek 

Boundary Bore 1835 
G53/6-9 

" 

D E 

N. bank of Lill. 100 
Ck,9 mil es s .w. 
cf homestead 

'. 

F 

·W. 

G H I J --------------------
0'-100 ' Alluvium & Sst . 

---_._- -_ ... __ ._._- - ._._-_. __ .. _--_. __ ._---
E. bank of Mangu- 135 
lina Ck, tri bu-
tary of Lilla 
Ck,14 miles s. 
w.of His. 

Shal­
low 

3086 ? Alluvium . 
A bit salty. 

-------- ---------- ------------------
Umbeara Hell 

-_._ .. 
Boundary Bore 

20 yards 1'.of 
boundary bore - - _ ... 
7S- yards E. - of 

. Boundary Bore 

20 yards S. of 
Boundary Bore 

Sputnik Bore 

' 564 Umbeara 
G53/6-10 

-----
2074 
G53/6-ll 

Kulgera 

3337 " 
G53/6-12 

----

'3339 " 
G53/6-13 

3338 " 

38 mile. w. of 47 
Bloodvood Bore, 
13 miles S.E. of 
Umbeara H/S,N. 
bank of tribu­
tary to Goyder 
Creek 

20 1972 0' - 47' All uvium and 
? weathered Gr. 

------.- - --- .... -
26 mil es E. N.E. 140 
of homestead 

)00 11, 441 O'-l.A.O' Alluvium & gneiss. 

----- - -- ------------------.--------------- --
7t miles S.W.of 82 60 '-80' - . - 0'- 82' ? I,. @ 82 ' Hard gneiss . 
Umbe.,.. HIS. Not equipped. 
------- ----.--~~-------.-----.------'-'---.--

7tmile. S.;T . of 82 
Umbear. HiS. -----------
71 miles S . U.of 74 

Not equipped. ------ - - --'---''---:..:'--------

G52/6-14 Umbeara alS. Hole now caved in. 
-----~==~~---------------------------------

3985 Umbeara 
G53/6-15 

4 miles w.& 2 123 
miles N. along 
the road to 
Adnanta from 
the Finke Junct. 

18 18 1000 

-34-

0' - 20' Rubbly Lst. -120' Runs of 6' and then 
hd.seam,repe.ated . 
many times . 
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'. '. .' .. - . 

A B C D E F G H I J 
----- -- _._ ._--- --- _._-- '.-

I1t.Cavenagil Dr. 1789 
Relief (3rd G53/6-16 Mt.Cave- ~0l/6.25uE. , 177 40 31 Small 10,703 0'_ 10' Su.Cl.& Gvl.Lst. 1-130' Dscayed Gr. & Cl. 
attempt) Dagh 1l.Otl N. rubble & Cl . -140' Med.Hd.Gr. 

- 30' Soft Gr. -177' Soft Gr.& mica then 
- 70' Dscayed Gr.& C:1 . bard granite. 
-liO' Hd.bar Gr. 

Abandoned. --- -- ---

[l:r:o " '~;5ht Relief 1770 " 100 yoIs ~of S. 121 .70 57 950 4Zl6 0 1- la' Su . silt deposits, 
(4-;;:' attempt) G53/6-17 boundary between red.Cl.& Gvl . 1·_121' Gn.CI. & coarse 

creek Junctions - 95' Gn.C1.& coarse sand, then hard 
sand. granite. 

-116' Coarse gravel. -- - -.... -
Tayloris l.Jell 3Z31 Umbeara 60 20 Limi- Poor 
lI.S.Umbesre G53/6-18 ted quality 
W-'Jll 
-~-- ----~---. , 

Chri su,-\S ~iell G53/6-19 " between Umbeara 
weli & Adnanta 
homestead ---

Old Crown Point JihO It's stock 25 miles N.of 48 - ~ 41 1250 Good domestic 
Woll route Goyder Junct . --.. - --

(ll d r,!'C",m \.jell ~20 South 12 miles N.of 32 800 Ifsed for stock & human consumption. 
Bsrkly Fi;.;kc: ·Siding. 
Stk Route 

-.--------Old CrO\lIl Well 2012 Lilla 27 miles N.E.of 48 30 42 1000 2553 0'- 48~ Alluvium. 
912 Creek H/S . 25 miles N. 
507 of Goyder 
963 Junction Well 

G53/6-:;I:l ... - '-~ . ---

-35-



. ~ 
.. _--- .. _----_.=.. 
Stockwell . 

NotT Mallee No. 
2 

1,/720 or 
·~3 · 

563 
053/6-21 

! 

C --
Old Crown 
.Point 

Goyder 
Stock 
Route 

D E 

1,/04,14. 7~" 
N. ,3.~"E.1'rom 
S.W.cOrnerj 
131- chainS 
from Fi,nke R. 
bank 

22 miles -E.of 
Umbeara Well, 
44 miles S.W.of 
Finke 

600 

.. ". 

_~F _ _ _ ~ ___ _ _ H _ _ 

25 

470 960 

I 

836 
1570 

0'- )1 

- 7' 
-215' 
-225' 

Su.soU 
River sand 
Cla;r 
S)' .cla;r 

-470' Sandstone 
-496' Coarse gravel, 
-600' Sandstone. 

Replacement of collapsed bore • 

l 

then 

. ~-~"'--- "-" --"-'-'--"'-'-'-'---'-'"--'--- ' .. -.--.- .------.. --- --------.-.. ~.-. - '~"-" - ' . -~-- .~- ~ .. -.------.-- -- --.. - , ,-.,.-----.~. -",.~ ... -.. -. . _. 

Q~,C: ~ell at 053/6..22. 
Bloodwocd Bore . 

17 miles :E.of 
~ee ,Bore 

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

Bloodv ood 
No.1 ' 

G5.3!6-2,3 Goyder 
Stock 
Route 

24 miles W. of 
·Finke S,iding 

687 
----------------

604 
529 

- ----- ,,---- - ---_._-, - ------" ---------- - ------_. __ .. ,. - -,---_. ---_.,.-- - -----_. -.---.--.... __ ._----_._--.- .---
Goyder 9-Mile 053/6-24 
Bore 

11 9 miles S.W.of 
Finke siding 

450 450 600 1096 
1436 

0'- 85' Sst. 
-400' Drift -sand 

" -450' Bk.Gy.& choc.Cl.W. 
bars of Sst. 

-453' Drift sand. 
-------- -+-------------- --~--.---.-.-----------___, _ * hrs-·of e!""J?f!'I: p!oduced ~o ":jp of lO.e1ing~ .TI---

1,/05,14.0"N., 50 48 100 1886 0'- 50' Creek alluvium. Lilla Cl<eek 3334 
How;s •• ad "au 053/6-25, 

Lilla 
Creek. 3.5"E.from S. Cn.Sh.belw 50'. 

W.comer·. 
----~---~--.------- ------'---------------

·1838 
illdiarina Weli 053/6-26 " t 'mile S.W.of 

Homestead 
30 600 · 5961 0'"- 35' 1111uvium,proi>-

ably cl8,)'O)' bottom. 
-----------''---------------------------:-------

41QJ,io.5"N., ?2,30 l440 _ . 0'-305' Cl·.& Sh. "-371' Drift sand. 2014 Nw. 
05.3/6-27 Crown. 8.75"E. from 

Coglin Bore 

s.w. corn~ 



'.' -l ,r -- !~ ,j t>;. 
.; , 

; 
, 

A B C D E F G ' H I J 

Claude B ore 2at3 New ~03,14.0"N., 3'Z1 280 1280 1440 ('l'_3r6 t ~'b.S.8t., clqey l -3'Z1' , Bn .. &.dk.Gy..Sh. 
G53/6-28 CroWD II, 3.75"E.from ~s~. I:< thin bed. 

S.W.comer of Wh.Cl. -----• 
Old Mellee G53/6-29 Umbeara W3~7.2"E., 
Hell 5.2"N. 

Old l-!allee G53/6-30 , " WW7.2"E., -
Bone No.1 5. 2 "N. - - --
O1Q lofallee Bore 3989 " W3~7.2nE., 410 Granite at 410' 
No~2 G53/6-31 5.2uN. 

New Mallee 
Bore No.1 G53/6-32 " , ~02,8.75·N., 527 1,64 1,64 200 -, 

I.e 7.25"E.f'rom 
S.W.comer 

No. 2 Bloodwood 2021 " ~ 570 1,62 1466 ')60 529 ' r -S~\.I ':UA ' 
Bore G53/6-33 -570' Clay 

Etemia Bore 2020 
G53/6-34 • ~Ol,u.onN. 100 -, . 300 'leO" 'r...,metemorphic •• ' 

&l2.75"E. from : " .i! . 
S.W.comer,N.W •. 
of Ombeara Well 

Corella Bore 2019 
053/6-35 • 6 miles II.E.o! 40 400 80' In metamorphics. 

Umbeera WeU 

Umbeara Drought 1848 • 5 mile. S.E.of 320 - 0'- 6' Red topsoil ! -304' Fine Wh.sand, 
ReU er (l.t G53/6-36. Mallee Bore -270' Wh.S.t.W •• msll -320' Sand drift. 
Attempt) layer. of Wh.Cl. 

Abandoned. 
-37-



A B C D E F G H I J 
~.-.--.-, .. ---. -------------_._---_ •. _--_._---- ----------------------_.------_.---
Umbeara Drought 1849 Umbeara 
Rnlief (2nd G53/6-37 
a:~.l·.e!Upt ) 

Urr.lJeara Drought 1850 
ReJ.:Lef (3rd G53/6-38 

,. 
ati.elLpt 

4/02 

8 miles E.of 
Mal1ee Bore 

385 

369 

--_ .. _ ....... -._. __ .p_. __ .. _-.... .. •• ...... -----_._---,---,---

E,:t~1:srn (old 
bor'3) 

G53/6-.39 Finke 4/04;12.25nN. 
& 4.50"E.of 
S.lf. ocrner 

305 

0'- 7' Hd.Sst. '-374' Sand 
- 24' Clay -,385 1 Granite 
-2CJl' Sst. 

6" casing left in hole. 

dry 0'- 33' ¥axed C1.& S. .1-,368' Weathered granite. 
-350' Sand Abandoned • _____________________ • __ u ___ ,. ________ _ 

. --. ---_.-----_ .. __ .'-....--.-- -.-.. ..-.. _ .. :...--.,.--

Not used or equipped. 
__ ~ ___ lI _______ •• _________ ~ .--_________________________ -...-______________________________________________ _ 

--'-"-"--' 
Stock _.'. 
Inspector's 
House Tap. 

Finke New Bore 
or 

finke Railway 
Bore 

T 

1794 
2016 
1793 
G53/6-39 

~~e 
Town 

Finke 

Jimtles N .. of 
tower 

4/04;12. 25 liN. 
& 4.50ItE.of S. 
W.comer 

--_._._---_ .... ___ I ....... --.-------.". 

434 320 6500 725 0' -420' Sand . -434' Boulders & Gvl. 

-~------"""'-........ --. .. ----.... - .... ~ .. -. -- ----_ .... --......-._.------_ .. _. ---------------------_._-_. __ .-._-_ .. ---..."'''''--.... -.----
3990 Finke 
G53/6-40 

O(;:!.son1s Bore 468 9/83/ 0'- 6 1 Red Sy.soi1 - .• 150' Wh.Qtz.Sand 
- 36' Y.Sy.C1. -154' Wh.grave1ly Cl. 
- 53' Wh.el. -175' Wh.kaolin 
- 56' Fine Wh.Sy.Cl. "'-177' Sy.Cl. 
- 58' Pk.Sy.C1. -183 1 Drift sand 
- 95' Drift Sand 1-1901 Wh.sy.cl. 
-102' Wh.Sy.Cl. 1-225' Fine drift sand 
-1c6 1 Sand -235' Wh.Cl. 
-147' Sy.Cl. '-468' Sand & Sy.Cl. 

---------------_ .. _._. ----,_'---------.-------------------~-~~----~ ---,---------_ ... ----,-........-"'"-""""'--------
?200 -Lilla 

Creek --------...----..... ----------~~-------------------------.------~----.-----------.. ----------------.-.------...---.-.-----..-------------
-,38-

- ---- ~---~ 
--~-~~- ---- ---



No .. 2 Bore 

No~l Bore 

B c 

053/6-41 Lilla 
Creek 

1837 
G53/6-42 

It 

No,.1 l~ea G53/6-43 Lilla 
D.cought Relief Creek 
Bore(2nd 
8.;'; :.Blcpt) 

D E 

4/05 ;11.25 I1 N. 342 
& 8.75" E from 
a.w. corner 

4/05;13.75UN. 545 
& 3.75'~E.of S. 
W. corner 

4 miles S.W. 518 
of 9 mile bore 

~ ! 

F G H I J 

.300 

---.... _-_. __ ._ ... __ . -_._--
-----------.-..-..-....-...~---.---.-.-- --.~ 

3.35 ?.3.30 
and 
516 

200 

480 433 1000 

0'-3301 Red Sy.C1. 
-525' Wh.Sy.Cl. 

-545 t Granite. 

_ ... _----_._ •. _-------------------------,---------_.------~---.-,---- ---_.-_ .. __ ............ ~-
Oharlotte 
itlaters No.1 

981 
G53/6-44 

South 
Barkly 
Stock 
Route 

4/03;S.OltN. & 
25.5 I1E. of S~ 
vI. corner 

1474 614 140 1950 0'- 4' Red Sy.1oam 
- 13' Gravel 
- 65 1 Wh.pipecl~ 
-6141 Bl.calcareous She 

& Hd.bands 
-925' siliceous Sand 

, . -1116 t Clayey sand 
-1233' Soft & Gy.micaceous 

rock. 
-l445 t Wh. siliceous sand 
-1472' Soft siliceous & 

micaceous Sst. 
-1474' Wh.siliceous sand. 

__ -______ .~ ... ,.-w .... ___ • __ ~ _ _,._----

,--~--.-.-.---------------.---------"-------------,------~~----·----·---··l 
Oha:dotte 
~-t·~t3rs No.2 

OD.'):.~'lotte 
1,/::1-("01.'3 No.3 

Ne~oJ' Crown 
Homestead 
B0:':'e 

3510 Charlotte 
G53/6-45 Waters 

053/6-46 South 
Stock 
Route 

3230 New 
G53/6-47 Crown 

645 

28 miles N.of 640 
Blood Creek 
alongside No.1 

4/o4;6.0"N.& 
2l.0"E. of 
S .. W.comer 

615 14l 1000 1250 0'-615' Blue shale fi_ 645 1 Fine Qtz.Sand 
-__ ---_______ . __ , __ . ___ ~ ________________ ~ __ .. -_ .. _ .. ____ . ______ ._,. ___ .- -----·--1 

141 ,Unlim-
ited 

-- ... -- .--.--.------.. -.--~---- --- .--..... - .... - ..... _--.... '_. ----------,---- --~-- ....... ----.-.. --.---.. --..... 

180 2392 

.. ------~------.~.------.- ... ---.. - .. ~.- ... -----.-------.. ----~-----.-.----... -------~-..-~-.-~-------"---

-~ 



-_. '.e rf·· ,tr 

A B C D E F G H I J ._--- _. ._- ... __ ..... -._ .... _.- -_ ... _-------_ .. _._---- --_._-_._.- ._._-.-._--- -_._---_._-_._-
Umbeara Drought 
Reli.f (4th 
atte~pt). 

1851 
G53/ 6-48 

Umbeara 6 miles S.ll. 
of Hallee 
Bore . 

542 340 334 20 1842 0'_ 80' Bn.loam ·-366.' Gn. Cs.to fine sand. 
-154' IIb.fine DIed.Sand -470' G7. med. G.to s Uty 
- 180' IIb.fille Sy.Sl . Qt •• sand 
- 250' \/h.Cl.II . Cs . Qt. . - 487' Bn.Cs.to fine sUty 
-340' Gn.Sy. Cl. f el dspar & Qtz.sand 
- 343' Cs . to fine Sand II . - 535' Bn.mad. G.sUty Qtz .SaIlI 

fine pebblee,water -542' Weathered granite - -_ ..•.. _ . .. -. - ' .. _ .. _--_._- .- - . __ .,--------_._---_ .. _- _._-_.-. -- _. __ . __ ._---_ ... _ . . _---_ ... _-----_._- ----_ .. __ . ... __ .. _ ... _ .. _----_. __ .. __ .. _--,-- ---
Station Well . 

G53/6-49 
Idracowra 100 yards H .of 

homestead 
.... .. _ .. __ ._ --_ .. _--- - _._ . . _----- -
Poo;-..a Well 1339 . 

G53/6-50 

n · 14 ·miles S.of 
. homestead 

25 

40 35 

22 600 511 

_ .. - ..• _-_._ . --.----.-~~-----... ----
35 · 700 4727 0'- ·40' Rad & Gn.mieae­

eous Shales H. 
fine Wh.'Sst .at 
bottom. 

--_._-_ .. 

_ .... - .---- . . _._ .. _------ . - - ------ --.---.-- --_._ ---- ---_ .. _-------_._-- ---- _ .. _. _---- _._--_._-_.------.- ... 

Harianne Bore 2015 New 5 miles from . . 480 615 195 1400 
G53/6-51 Crown homestead ~ 

wards Charlotte 
Waters· ---- .--- ---_ •. _ •... _-- -

Sandy Bore 3992 • 11 mile. \, . of 
G53/6-52 homestead: 

260 417 0'_100' Sst .& Congo "': - 300' Sand 

. _ •.. -- - _ _ _ __ _ 0· • 

John' 13 Hell 1840 Lilla 12 miles N,E. . 42 0' - 40' Go.micaceous 
G53/6-53 Creek of homestead sb .& fine~. ---

HO!l!.estead. Wel.ls G53/6-54 Horse- 4/11;2. 0"N.& . 
NO:I 1 and 2 shoe 15"E. of S. Sand wells in Finke. 

Band \>1 . cor ner 
.. ----. - --- .. 

Mines Branch 3993 20 chains E. of 432 
Bore - G53/6-55 Rumbalara 

412 390 60(}, 700(}. 0'-101 ' Cl.& Sst. (11 - 432' Sandstone . 
1000 8000 J.bandoned • 

Rumbalara siding 
- - -

-4(). 



A B c D E F G H I J 
----.-._ .. --------_.-----_._-------_ .. - -----.------ -_ .. _-_._._--._. --_ •. -. -- ---_. __ ._---_._--_. _. -_ .. --_ .• _--_._---.. _ ... -

Rumbalara Eai1- 3994 
way Bore - Dud 053/6-56 

Rumbalara 
siding 

474 350 stock 01-4741 Sandstone 
water 

.. _____ ~o-'~~_ .. __ -~_,.. ________ .-___ • ___ "'_. _____ ._._'r-.. _-.-........_ ... _ .. ____ ~ _. _____ • ___ . _____ ._ ... _. ___ ._~ ___ . _ .... _.-----.~. ____ ._ ....... ____ .. _ .. _____ ~ __ . __ ~ ___ ._. ________ ............ ___ ...... _~. 

Mulga No.1 G53/6-57 Goyder 
Stock 
Route 

-4/02;8.75 I1N. 91 
& 2.0IlE.of S.W. 

lUI in granite 

corner 
. _.j ~-~.---... --- ... --.... -... --- -.. _ .. _-- --.--...... _._ .. _ .. _---------.. _-_ ... _._ .... -------_. -..• ----.. ~ .. --.... -- --_._ ......• ---._ .. _ ... ------_.-._.-._- .-. __ ._- .-., .. ~-. --- ... - ... _-_._---- - . 

G53/6-58 n 17 miles N.W.of 96 64 64 20 
Umbeara All in granite 
---.. ---~.-. ___ • __ .~ ____ .... ....-.....-.-_____________ ._~_....__~ ______ ._ ... _ .... ____ ._~_-. ___ .. ___ _o; •• __ .. ___ ..... ______ ~.~. ____ .- .' 

Dr.01.;.ght Relief 1857 Lilla 
No.2 G53/6-59 Creek 

8 miles vI.of 
Old Crown 
Windmill 

500 160 130 9274 01-2201 Clayey & silty c t -455 t Gy.,slightly clayey, 
fine S. V.fine Sst. 

-415 1 Bn.micaceous -5001 Fine vIh.Sst. 
C1. , mudstones 

Uns uitable water 
._-. '.--'--""'---'-' ------- ___ ... 4_. _________ .__ ________ . _____ ., .. __ .. 

_~_. __ .....--_ ... ~ .... ~ ____ • __________ ~4~_ .. -•• - .... - .... -.-

Mulg!l No .. 3 G53/6-60 Goyder 
Stock 
Route 

17 miles No-W. 
of Umbeara 
Well 

80 63 All in granite 

.------.--------------.-------.--~--------.. -.------------------------------ -·----,--~--I 

NetJ Bcre (Wind- G53/6-61 Umbeara 
"'1 HI) lllll.__ _ 0 e . 

10 miles N.E. 
of homestead. 

.- ....•.. -.~------------.-----------.. -----. 
~revl P'Jre 3996 
(tngiD.8 Hole) G53/6-62 

11 1 0 miles N.E. 
of homestead 

---_..---..-----_ ........ _._--------_._------.......... _---"", ... -
25 5101 Grey and brown fine to medium grained Sand. 

.--.. -.,~.--------.-.---------------,---~-------------~-----------.-----.--.-------•• ~----"'i 

1275 
G53/6-63 

Horseshoe 4!08;10.751IN. 60 
Bend & 4.75"E.of S.W. 

'.;. corner 
.' -.~ .. ------, ----------------
¥o~i"c1er Junction G53/6-64 
Well 

North­
South 
stock 
Route 

25 miles N.of 
Charlotte 
Waters 

64' 

... 

58 

About 
25 

8659 01- 30' Gn.micaceous shale W.fine Wh.Sst.at bottom. 

__ . ____ ._4 _____ . _. __ .~,. ____ • ___ .. _________ .... ____ . __ . __ ._, __ .. ___ . _____________ __ 

4006 

----------------- --_._--_. --.. ----·--·-·-----,--~-·---·-I 
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A B G D E F G H I J 

Ror~?'shce G53/6-65 Southern Stock 
B6i.,(!. Soakage Route, bed of 

.---- .,. -_ .... · __ ····_·_·_·_--·_-_·_-_··_··_·_··-··--·--Finke-·-Ricrer ... ------.. ~-.-----.-------~-.-----.. -.-------------.---.-----.----------.-.-"--. " -_ .... 
No~15 - Dud 3998 Palmer 5 miles E.of 185 140 Very· 1900 0'- 3' Lst.rubble then Sst. & Cl. 

G53/6-66 Vall~ Mt.Kingston No.1 182 small 
---.---.. -... --.-.. ~.-----~--~-.. --.---.---.--.----.. --.. -~--.. ---~----- -- -----_ .... 
No.14 Dud 3999 

G53/6-67 
II 5 miles 1t1.cf 

Mt.Kingston 
No.1 Drun 

92 Dry 0'- 3' Bn.top soil 
- 15' Y. Sst. 
- 25' Wh.Sst. 
- 28' Pink Cl. 

. '_ 67' Lt.Bn.Sst. 
- 73 1 Rock 
- 89' Lt.Bn.Sst. 
- 92' Rock. ---...... _-------_ ... _-----_ .... _-.-.. --_._-_._.-.. _-------... - .... ---.... ---~---~~--------.-----.--.... -..... - --_._--------------. ... ----_._--.- .... _----....._ .. - - .. -~--.. ---.---~ .... ---.----~.-.-"'--........ - .... 

1961 Drought 
ReI::'::::?, 2nd 

2774 Hcrseshoe 23 miles W.of 
G53/6-68 Bend homestead 

239 230 88 1200 20,391 0'-230' Bn.micaceous 
clayey silt 

('-239' Clean Wh.fine 
Qtz.sand. 

~ __ ~_. ___ ._".., .... _.~ ·....-_. _____ ... __ w __ • ___ --. .. ~ ___ • __ .. _.. .. ~._ •• _ .. ft __ •• ___ • __ ... _____ • ____ .... _~ __ __ ..-.......---. _______ . ....-_____ ... ____ ... ___ .....-... _____ ~--..-.. __ __r .... ____ -____ ....... _ .___. .. 

No.,l 'r')::! _ 
Dr·:·".f-,:ilt. Relief 

G53/6-69 

2773 
G53/6-70 

II 

II 

108 

28 miles E.N.E. 580 
c·f Homestead 

300 

100 

300 Trick;'· 2945 
leo 

0'-580' Siltstone and fine silty sandstone. 

. -."...-=-- ...• -.-•.• -... -.-........... --------------~ •• - ...... -----.. ---------<>-------_. ---_.--·--1-----.. -----_ .... -..---------.. 
Poll;;, 's Spring G53/6-71 n 4 miles W. of 

homestead ___ .r 'S ___ ..... ___ ~.__... __ _ ---...---- .-----------~---'"-- .. -------........... - ......... -------'~---.-- ... -
1961 Di',)ught 
11617.e£ ,3rd 
att,empt 

2775 
G53/6-72 

II 20 miles W.S.W. 300 
of homestead 

127 Very 10,381 0'- 40' Sandstone 
small -260' Sand 

1-283' Shale, green 
micaceous 

.. ,..- .... -~ ............. _._..._ ___ ~ __ • ____ .._. _________ , ... _ ... .w _________ ••• .... •• _ ._ .. __ .... ________ ~_~ ___ -.-_ 

Jones ~lell 053/6-73 South 
Btoek 
Route 

... ---_._ ... ......-._-_ .. ----------_._- -

18 miles S. of 
Finke siding 

Black hill Well 4005 Horseshoe 11 miles W.of 
G53/6-74 Bend homestead 

70 

58 800 
Stock and human 

~--.---.--.--.-----.- . __ .. _- -.--~ ... ---.-.. - .. -.. ---<._.-_.-
24 12,368 01- 70' White sandstone. 
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._, ,...., ,=' , 
!' • • \ q 

,\ 
" 

~/ -, r ' . 
A B C D E F G H I J - - - ------- . __ . __ ...• 

No.1 Bore 2843 Palmer 7 miles N.E. 200 180 63 28,228 0 '-180' Gn.gypsiferous Cl. 
G53/6-75 Valley of Kingston Dam - 200' Sst. 

Abandoned _ ... __ . 
,;" . 0 Dod Bore G53/6-76 " 276 150 0'- 5' Su.soil , -276' Ohoe.clay 
(Ht. !~ingston) 

No:o."3 Jar1 Bore G53/6-77 " 293 UnliJD- - 0'- 9' Su.soil ·-1l3' Wh.Sst. 
( Hi- ~;U!lg2ton) ited - 35' Blue C!. -165' Red Sst. 

- 73' Lst.& Y.Sst. - 293' Y.Sst. Salt. - '-".-... -
{l:.!d Bore (tit. G53/6-78 " 185 Salt. 
YJ,:t:ston) -- - _ .-
C10'_'.gh I oS Jldvice A24/1 Lilla 4/0)3;3.25"N.& 277 196 <I 100,181 0 '- 15' Fine \fu.Sst. r -203' Clean fine Wh. to 
01' ::.:lC1!gh I s 3176 Creek 2.75"E.cf S.W. -188' Gn.& Bn.micac- mad. sand 
Bore P.r.place- G53/6-79 .;. corner eous Cl. -2CJ7' Oboe.el. 
ment -215' lib. fine silty sand. ----
Bore 4009 Nev 6-7 miles N. 250 214 212 700 0'- 5' Top Boil 

G53/6-S0 Cre-wn of homestead -' 60' Sst.W.pebbles :'-250' Sand. "- ... -_.~._ ... _' ". --
Bn:'.-·~ 4010 " 16 miles N.of 250 244 240 0'-250' Sand 

G53/6-81 homestead 
-----

Ca;.;el r"'!.at Bore 4011 " 11 miles N.E. 230 207 186 llOO 619 0'_ 41' Gravelly Lst. ·-207' Soft Sst. 
053/6-82 of homeatead . - 61' Y.C1. -230' tlh.Clay. 

-198' Shale -_ .. _ .. 
Ce:jjtenary Bore 4012 " 18 miles N.E. 252 231 180 llOO 1461 0'- 12' Topsoil -- 83' Y.C1. 

G53/6-83 of homestead; - 51' Sst.Congl. -224' Bl.Sh. 
7 miles N.E.of -231' Soft Sst. 
Camel Flat 
Bore · 

\ 
~ 



BOD E F G H I J ___ .. ~ ~ ____ ._-·_0.- _._ ••• ______ ~ .... __ ._"_ ... _M_ ..... ____ ... _. ___ .. ______ ~ _____ . __ .. __ .._ ___ ~ ____ .. ____ _ oJ _______ ~.~ __ _ --..,. __ ..... ___ • ___ • ___ •• __ •• _#"1 ________ ... ______ ....... _ ••• _ .... ___ .. _._ ._._ •• __ ._ .... ___ -.... ___ • __ .... __ ~ ...... __ .,._~ ................. ~" • 

'Hinga Bore G5.3/6-S4 New 
401.3 Orown 

6 miles E.N.E. 
of homestead 

75 49 49 .3492 ot_ 75' Sandstone 

--"'--... -----~-. ---_.-.. -._._ .... _._----_._-----.-_ .. _ ... _----------_._---------_-... __ .. _-------- ......... - ... _ ... ----.. --....... ,----....... --....... ~- ........ - .......... --.-- ---. 

Sjberiu Bore 

Oi:1dy )fo.l Bore 

C.jllJ. J.l..ci.yicl1l·· 
.t'li.O/l or 

Cimbol1 e 

4014 
G5.3/6-S5 

4015 
G5.3/6-86 

.3542 
G5.3/6-87 

Qoud ~riday No. G5.3/6-S8 
1 BO:i';1 

II 

II 

12 miles N.N.W. 290 
of Oentenary 
Bore 

11 miles N.vl.of .304 
homestead.6-7 
miles E.of 
Finke 

Horseshoe .3t miles N.E.of 50.3 
Bend Rumbalara sid­

ing 

II 11 miles E.N.E. 500 
of Rumbalara 

248 

266 260 1200 

449 444 600 

?400 small 

413 0'-2901 Sandstone 

.3854 

. 0'- 49 1 Hd.Sst.Cong. 
- 96' Softer Sst. 
-258 1 Cs .sand 

0'-361' Silty,F.to med. 
G.Sst. 

-449' F.sy.Cl. 

I • -264' Gravel 
-.304' Sond 

~'-500' Fine-grained 
sand with some 
clay. 

iYm.inly fine white sand. 
__ ..... -,"!~_" '_"'~~"~ _ .• r '0' __ •.. __ ._ ...• ______ ~~_. __ ••• _....-. ____ .. _ .. __ ~_. __ .... h--••••• _ ... __ ........ ____ ... _. __ ..... ___ ._ • _______ ._ .. __ ....... -.....~~ ••• _. .._._._ •• ______ ~ __ .. __ .~ __ .... _ •• _ .... _. ___________ •• _ ........ ,._ .......... __ ......... ~ ..... __ . ___ ..... .. 

Nine Hile 21S8 New 
G5.3/6-89 Crown 

11 miles S. of 42.3 
homestead 

.3Sl 154 650 01-.370' Cl. and She 
-412' Vlh. sand 

'-42.3' Lt.Sy.Ol. 

---,.,.._.-..-. __ .. _ .. _----------.. _--_._------- .. '._-...... _-_ .. _--_.-.. ---.... --... -.~-.. ----.-. ..--.-.-.. ----------.. ----~~ ...... ----._----.. -.. _--.........--.. -.-._----.. .. - -... ~---. 

Willoughby Bore 2189 
G5.3/6-90 " 15 miles W.S.W. 280 

of homestead 
190 1000 ( -280' Os.siliceous sand 

.- -.-~..I.' ...... __ • ' •. ~ ••• _ ••• ~_ ••••• _ .. ___ ••• ___ ... _____ ~ ____ .. __ • ___ • __ ~ ___ -__ • _____ ._ ... ____________ .. __ ........... *' .. ~ •.... _ -...... ---~-.--.-- ............ --.... --.-~,-.--- ... --_ ... _- .. __ -.-..• -.-.... - .... --........ --.-------..... --- •. 

196~ A'}vice G5.3/6-91 Horseshoe 1.3 miles E. of ~~Z 
Bend ~S.2 miles S.W. 

of Mt.Squire 
Siding 

Dual 13·:,re (Golf 
sM.ck) 

No.,2 Try 1962 
BOi .. 'e 

G53/6-92 " 13 miles E. of 600 
~S.2 miles S.W. 
of Nt.Squire 
Siding 

-------.... --,...---.-------~---.... ----..---~--------- .. --* .. ---.-- ...... 
Dud 4019 Lilla 

G5.3/6-93 Creek 
5 miles N.N.W. 
of homestead 

ISO 

400 398 150 01- 10fJato.p.soil 
-540' Sandstone 

Sand 

'-572' Sst.W.layers of 
shale 

___ .... ________ ._. __ .. ___ ~_._. _____ ._ ... _# __ .. _____ ... ____ ....... _______ ..-..,., ... -- ___ -_ .... r-- ._ .... _~ .. 

High O'-lSO' ~1il.E:.:,to medium sand. 
" - Salt. 
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B 

GGod Frid~ Bore G53/6-94 
No.2 

Dud Eomes"tead 4021 
G53/6-95 

C D E 

Horseshoe 11 miles E.N.E. 571 
Bend of Rumbalara 

11 (at homestead) 70 

Finke vlell G53/6-96 North- 32 
South Stock 
(.' route 

F 

435 

Shal­
low 

G H 

400 

good 

I J 

Sand Vi. some clay. 

22,956 0'- 70' Fine Wh.Sst. 

'-.-' .-..... -----.............. -.-.. _---- ---..... -----.--.----.-.. ---.--.--,---.----~-.--.... -~--,-.-.--.-~- ----- .~- ... -.--.-.---------.-.-.... -----... -... _ ....... '-_ .. _--.. _-._------_._-
Goyde:v- ';.usk G53/6-97 Southern 18 miles from 

Stk route old Crown 
Point vlell 

15 
Dry after long drought. 

._.- ~.------ --.,... •••• - •• -.--- ..---.----.---. __ 4._# ____ •• __ .... ___" .-_____ • __ , ________ •• ___________ ......... ___ .... ____ ~ __ ~ _____ • ________ ~. _____ ~ ___ .._. ______ -_, ______ ._ .. ___________ ...... _ •• _~- __ .... _".~ •• _ ..... "._.-. -0._'_ ", 

Horseshoe 
Bend ~lell 

Homestoad No. 
2 Bore 

G:ll'den Well 

Dry Hell 

11.;::1;:' sWell 

G53/6-98 II 2 8 miles N.of 20 
Old Crown Well 1923 

. -... -. -- - - _.---. -

G53/6-99 Lilla ~ mile E.of H/s 
Creek across Finke R. 

G53/6-l00 Old Crown 4104,15.5"N.& 

G53/6-l0l 

Point 26 .. 5IlE.of S.W. 
corner;2 chains 
from Finke R. 
bank 

II 8 miles S.E.of 
Station 

G53/6-l02 Lilla 
Creek 

4/05 ;6.5"N.& 
6.0"E.of S.W. 
corner. 

100 

.. .- - ... _--------._._-.... ,.-._-----_ .. _---_. __ .. _.... _._--- ---

40 360 

25 

Old well in Finke River 

0'- 10' Sy.loose topsoil '-100' Fine river sand. 
- 90' Sst.Qy.to Bl. as 

deepening 

Uns uccessful. 

.-.---------.-.----.-.-~--.. ---------.------.---.--.--.---._--_._-- .... _._---_ ...... ,,- _ ... _._ ...... 
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A B C· n ----.-----..::.- - -----=- E F G H I J 
. ----'--
Hcmestead 
.1011 

G53/6-103 Lilla 
Creck 

---- --- - --'--
4105 ;4·5"11. & 
3.5"E.of S.W. 
corner 

--_._._._._--_ .. _-- _._-- _._-----_ ._- - - ---_._--- -- -_._._ .. _ . ...• _-

. -.... ---... ---.--- --.. - ----------- --.. ---- ----. ----.- .. __ ._-------- -- -- -- .-- .----- --. - - --_ .. ----_ ._-"----- - _ .•.... " , -...... .. -.-
CCt"(,5!:.l .. '.l Cre(..k 
1st A'.:.tcmpt 

053/6-104 

l ?fJ k.cl-.:.ice Bor e G53/6·~105 
(;.'}.1 ;;,~~·\, ;!.xpt 
Coralle. l;:;:'G~.k) 

" 

" 

ll/82/5.0"E., 
5.8"N. 

90 Cong.overlying fine sandstone and clayey 
sandstone probably equivalent of Unit 1 
(Polly Conglomerate) of Finke Group 

---~---.-----.-. .... -.. --- -----. ----_.- .. -. _._-------_ .. _-_.- -_._-.---_._ .... _ .. _----

11/82/ 4.3"E., 
5.5"1'1. 

150 150 

--_ .. _---_ .. _._--- ------ - _ ... _ .. _- ---- --- ------- -_._. _ _ ._._ .... _ - ------------ ------.. -- --_._. __ . 
He.l:t 

Depot ;.Iell 

053/6-106 Horseshoe 
Eend 

O53/6-HY7 Hugh 
. River .. _------_.-._---

Top Soak 'Iiell 053/6-108 Horseshoe 
Bend 

2 mil es N.H . of 
Horseshoe Bend Salt - us eless. -_._--_._. __ ._-_. __ . _. __ ._--_ .. - .. _-_._--_. _.-.. _ .. _-_._-- _._---_._. ----

1 .oz/ 
___ . _ _________ gall • 

On Finke R. one 
mile Eoe f Jara-

._-- ----~---------.-.. ----.-- .---..... 

Washed out. .. ,.. . 
___________ _ .. _ ._. _ _ ___ ._c::o:.:lIr::.::a bo~~ _ _ _ . ___________ ._. __ _ _____ . __ .---- .--.---.-- - . ... ---- .-----.-

nov;. Hell G53/6-109 

---.----
Hick I El Soak Hell 053/6-110 
No:, ' 1 a:Jd 2 

" 

" 

17 miles N.olong 12 
Finke R. from IVs 

2 miles N.along 
Finke R. from 
homestead 

----- -----_._-"---

----_ . __ ... _---------- ._ ---_. - ._----_. _--_.-
f·fu.Sgr ave I s 
We:Ll 

-.--.--~ 

O53/6-111 " 8 mile. S.along 12 
Finke R.from 
homestead 

, 
i 

._-_ .. _-_._--_ .. _--,---.--- ------.-- .--



,\;A~·b~3S." .. 

'e:, 
{),)APS 

I ~O~~t~~/~:~~ :l:ALlr.I·::AURP,y0~ 
t 

UL- rnTul\JR un' 
~ ~ 
W ............ £ .......... : ........ M" 

COMMONWEALTH OF AUSTRALIA 

DEPARTMENT OF NATIONAL DEVELOPMENT 

BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS 

THE GEOLOGY OF THE SOUTH-EASTERN 
PART OF THE AMADEUS BASIN. 

,.,;.:.:.: 

Plates: 

BY 

A. T. WELLS, A; ~. STEWART arid S. K. SKWARKO 

RECORDS 1964/35 

ENCLOSURES 

1. Sections KW7, KW9, and KS2 through the Inindia Beds and Winnall 
Beds. 

2. Sections KW2, KW3, KW4, and KW5 through the Pertaoorrta 
Formation. 

3. Sections KWI, KW,8, KWlO, and KSI through the Pertaoorrta 
Formation, Larapinta Group, Mereenie Sandstone and Pertnjara 
Formation. 

4. Section KW6 through the Polly Conglomerate and Langra Formation. 
5. Reference for Columnar Sections. 
6. Geological Map of the Ayers Rock 1 : 250,000 Sheet Area. 
7. Geological Map of the Kulgera 1 : 250,000 Sheet Area. 
8. Geological ,Map of the Finke 1 : 250,000 Sheet area. 

The information contained in this report has been obtained by the Department of National Development, 
as part of the policy of the Commonwealth Government, to assist in the exploration and development 
of mineral resources. It may not be published in any form or used in a company prospectus without 
the pennission in writing of the Director, Bureau of Mineral Resources, Geology and Geophysics. 











PLATE 5 

I REFERENCE FOR COLUMNAR SECTIONS 

Sh"lt' Gram Size 
- f,ne O12-025mm 

Siltstone m -med'i/m (J 25 - I· 0 m m 
- ((lar $~ IO-20mm 

Sandstone 
vc - .-err CO,Jrse 20-I.Omm 

11171' conglom'NI(e ~O-16·0mm. 

Coarse Silndstone- P1'6b11' con'lloffll'rJte J/4 . 2'12 ,nches 
Fme con9lomeratt' Cobble c0II1lomerilt, 2 Y2 - 10 Inclln 

Bou/d"r con9/oml'rt!ltl' ::> I(J li'cht'J 
Conylomt'r.Jte 

S. SiliCIfied GI G/avconib"c 

I~ ~ ~I 
ft FerrulJinous FI ,t:dds,oatl7ic 

{j.{j. ErraticoS' Mi Micilc,ous Ha PseuqQm0'PhS- 01" 

Ca ("Ie "rt'DUS 
h,7lde 

/·4;* I p Pl70sphBtlc 
CherI' 1</ KROllfl/', c 

G Gypsum 

~ L imt'stont' 
Bedding - S,lt!! I,mestvflf! ~ i'er'l thiCk ;> '0 ,17ch,s -- -
= Tltlelr 12 - 40 Inchn 

~ = Mnjiutr1 " 12 Indus ... Sill1dy I!rl1estont' 
Tinn 04 - 4 l/lcnt'S 

m - Lilm/,,~te <. 0.# Inches 
Oolomltl' -'- Crtlss "eddt'd 

~ Crtl5S liI/",na/rd 

j£."."j 8recCia ::!:: 'Gradt'd ludt/i"lJ 

= l/ndul.1/p 
U2. Slumped 

~ Burrows RIpple milrk S - W<1I1t' '""-'V 

~ Scour Bnd 171/ "/VI Rlpp/t' marir.s - current 

~ Tr,rk--KS al7d trwls 
.n. Com"o/vk 0 Ooldt's 

Load cad 
@ MacrofOSSil 

U 
M6/5556 Shert,run.1ndphoto numhtr 

m7 Chewec7 ",0 0/ p.p. Pnn0!J,1 pOint of phot09rilph orgtFNrMm, 

C.lpS ill columnar sl!cit"tlns .Ire conce.lll!d 
tlreilS 

~ur_ ()f MinNtl' R •• ___ ~.~~~(), tiM 6Hp",.~. _ Mort:II , •• ., G52/4/,12 
--~-.-.. ~- -------' GM 

To pccornpP 7 .R«'orP 1964/35 
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