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EXPLANATORY NOTES FOR THE-NOOLYEANA- 1:250 060 SHEET-

" ABSTRACT

-

The NOOLYEANA 1:250- 000 sheet ‘area lies in the. north-
ern- portion .of ‘the Great Artesian Basin in South Australia,
The -area mapped includes the- southern .part of the Slmpson
Desert ‘and northern Lake.Eyre. The oldest outcrops in the -
area .are the Cretaceous. (Alblan to Cenomanian) claystones
and sandstones of the Winton ‘Formation which .are exposed in.
the southwest .corner of .the area. Ordovician (70 m),
Jurassic. (149 m) .and Cretaceous. (1 116 m) rocks were inter-
sected in- the subsurface in .French Petroleum Company (Aust-
ralla) Poonarunna No. 1, whlch was. drllled in the- south east.'

- corner of the- sheet area in 1964 - '

. .- Cainozoic rocks dep051ted 1nc1ude Lower Tertlary .
'fluv1at11e sandstones which ha\\\generally been.silicified :
(togethér with part of the Winton Formaticn),.?Upper-
Tertiary limestones\and marls equivalent.to the Etadunna
Formation, a. sequencé\of Pleistocene channel.sands and.
clays, -aeolian sand of the Slmpson Desert and-more recently‘
the alluv1um of the glbber “plains, lakes and rivers.

~ Structural trends on the.map area vary.from .north-
east to northwest .’

INTRODUCTION :

The NOOLYEANA'I'ZSO OOOhsheet area (hereafter referred to as NOOLYEANA),
lies about 850 km north of Adelaide between latitudes - 27° and 28 south and long-,
~itudes 136 30' "and . 138 ‘east.. The sheetS'ad301n1ng it are. GASON to the'east;
LAKE EYRE to. the south ‘OODNADATTA -to the west and POOLOWANNA to the north, (see
'Flg, 1).- The ‘area 1snun1nhab1ted The southwestern and’ southeastern portlons

. \
’of‘the»area.form a part of Macumba:and Kalamurlna cattle statlons The nearest

‘station homestead is New Kalamurina which is- about 25 kn northeast ot Poonarunna;
.Boref(formerlprrench‘Petroleum Company (Australla) Poonarunna;l - now a-flowxng5
artesian,bore)...Two abandoned stations, 0ld Kalamurina ananoonarunna:are

rsituat'ed_ along the Warburton Creek on NOOLYEANA. iThe-nearest.town_is.Oodnadatte,

e T
N
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about 105 km uest,o}-NOQLYEANAt . The sand'hills5of,the'Simpeon and Tirari Deserts .. -
and the:salt:chahnels of -the Warburtoniand‘Kallakoopah Creeks and Macumba'River
« make-vehicle’traueI.through‘the-area~dif£icu1t . Theré are .only.a few tracks‘on
.the gibber country in. the southwest and one. graded track from New Kalamurina . to
Poonarunna?; and~about.25~km down river from there. . In good.seasons,;drqvers were
knowﬁoto‘take;cattlegfroerodnadattavacrossAtheonorthnéndtofaLakéyEyre:to thefa
Birdsville Track'Catt&ensﬁationsn(Earue1133196Q)ur;:j2_ LA0UY.

The country'is,of’littlefvaiue,for~pastoraltuse during. the.dry seasons’
.which-are~usua1'in this area. For 1nstance, average ra1nfa11 accordlng to the
- statlon owner at New Kalamurina is.less than 130 mm per-annum and.extremely.
irregular. Tuo.{ears or.more‘may.pass_w1thout.appreclab1e rainfall. - Average
day temperatures:rapge trom 20°C maximum in.winter to 35°C-in summer. (station.
» records-,.New Kalamur\i\ﬁa,)\. o

Mapping was ;aré}ed out ‘'by G.W. Krieg and, the author as part of a
hellcopter mapp1ng programme covering the Simpson-Desert, Lake.Eyre and surround-
1ng areas (Krleg, 1971) Some ground work was done, by the author along Warburton-
Creek in 1970. RC9 photography (1:82 000 scale) from the South Australlan Lands
Department was used for fleld"mapplng and. air photograph interpretation..

‘The.authOr wishes toaacknowledge-Dr. H. Wobfner{and members'of-the
Petroleum Exploration and‘RegiOnai~Surveys Divisions of the South Austraiian

Department of Mines and Dr. C.R. TW1da1e, University .of Adelaide for their help

and criticism during the. preparatlon of these. explanatory notes.

PREVIOUS WORK
.(a)i Historical
One‘of the first«explorers to enter. the area'was Warburton (1866) who
travelleo along the . northern.edge of Lake Eyre on»to the*GASON"area, Later,
Lewis (1875) travereed‘the:whole of .the shores. of Lake>Syre except the southwest
portion and made a\detailed;ekamination of the flood plaihs to.the.east.and.
northeast,; A generalised account;of-early exploration in'this-area;is'given by

| Threadgill (1922). -



(b)" Geological
| _Eafly~geélogicalxobservatiqns include'thQSe,of'ﬁebneyﬁ(1881 a and b)
and Brown (1895)u Gregory (1906) passed tlirough the southern. part of NOOLYEANA .
cbllecting~samp1e5'of fossil bones. His-book, "Thefﬁead Hea:t‘éf Australia" '
deals .with ‘the geQIOgy; hisfory; physiography, water resources ‘and plight of the;
”aborigines~ofpthis\areg;énd éqnfaips an_eXcellent‘bibli@graphy.
Madigép-(&QéO to.1946)'described variOQS'asfects of the ‘geology. of Lake
Eyre and its>sﬁrrounding‘areas."'HeAcrOSSed the Simpson Desert in. 1939 (well to:
the no;th.bf-the-S;A.-N.Tﬁ-border),from Andado Bore in the :Northern.Territory to
Queensland and;xhénge{dOwn to Goyder -Lagoon, along Warburton Creek .to Lake Eyre
‘and dohn‘its:eastérn 5borekto‘Marfee, |
Since-19§3,.Stirton~(nQW‘deqeased) and -colleagues (émong’thgm Dr. R.H.
Tedford, Curatér,of‘Vertebfate.Palaeontologx'at-th§‘American-Museum;of~NaturaL
'History) have carried;out-Stratigraphic and vertebraté palaeontological studies:
(Stirton et -al., 1961, 1967) in'the_Tirari Desert, part of which extends.on to-
NOOLYEANA (thé Tirari Desert is the-area‘between_C66per Cfeek;.WarburtOn-Creek
and the east 6f Lak;-Eyre -.see Fig. 1).. ther literafuré relevant to NOOLYEANA:
includes . that by King (1956, 1960), Sprigg (19582, 1958b; 1961, 1963), :Johns and,
Ludbrpok.(1963), Ludbrook (1966), Wopfner (1960-1973) and Jessub and .Norris -
..(1971)(see selected bibliography).

. The.spbsurface geology of ‘the Great-Artesian Baéin in this area has .
been;describe& by Sprigg (iQSSa),,Wopfnerf(196Q,‘1964;A1969), Canaple and Smith:
. (1966), Tanner (1966), Nugent ' (1969) and Demaison et.alf,¢t1910).‘. R

Mappingbon aread‘adjacen;:tofNOOLYEANAZat-the‘time-of-writing of
these notes was~a1most‘complete;‘ OODNADATTA' to the-west -has alféady been publi-
shed (Freytag-et;ali,“1967)‘and'GASQN‘(WiLIiams, 1973b),,éOOLQWANNA (Williams
ahd'Yoqngs;_1§72)'and LAKE EYRE: (Williams, 'in prep.) are béiﬁg compiled. . Photo-
éeological.mapsnof NOOLYEANA- have been prepared by French Petroleum.Company

Australia  (hereafter FPC(A)) in 1963 and by Gregory-in;1970. The area was-.covered
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by a regional,helicopter'survey'in;1971 (Krieg, 1971)‘when.yiftga11y all Pleis-
tocene.eprsures in the Simpson and_Tirgri:Deserts.weré visited: A few: exposures
A of pre—Quapernary_rocks*were:examined on'the~sogthwest:cofnér-of:NOOLYEANA3“As
ment;onea earlier;limited ground work,waS-done:in~the.southeas;.cbrner;by the
author in 1970;~«Sffatigraphy and nomenclature for the¢pgblished map-was based.on:

that used on:OODNADATTA (Freytag, et al., 1967).

(c) - Geophysical and,petroleﬁm explorafién.

In-the 1aie‘fifties, petrplgum'éxploration was.initiated in:axeasw
surrounding NQOLYEA&AEISprigé,_1958a). Initially, sUrface.mapping was carried out..
onIOODNADATTA'ByASantos1geologists'(see Wonnér, 1956). An -aeromagnetic survey.
whichfihcluded'NOOLYEANA was. flown in.1961 by Aeroservice Corpoiationfpfhthe u:.s.

- (Delhi-Santos, 1§6i). In thé early sixties, the seismic sec;ionzofifhe South
Au;;ralian-Departmeﬁt‘offMines carried ‘out- reconnaissance refraction and reflec-
tion work on parts.;f‘NOOLYEANA.‘-This-pomprised séismicalines-between‘Moﬁnt
Duttpﬁ.on;OOD&ADATTA and NewiKalamurina 6n GASON -in 1961 -and 1963 and-aown'the
Macumba.River ih 1963 and 1964. This data was'ingorpo?étéd with'that'qbgained‘ﬁy
FPC(A):in}1963e64,.from,the:southe;n~half of NOOLYEANA (sée tecténic~skétchxon~map
for .shot point 1dcg;ions):,1A helicopter gravity suryeyxiﬁ-1963*(WQngela Geophy-
'sAical'P.L'_.‘; 1964) included all of NOOLYEANA. Qv

This exploration culminated .in lape’1964"when Poonarunna: 1 wésudrilléd
in the.southeasternicorner~of1the map sheet. = Here, it waﬁ'hoPed that thg'boré'
would intersectAhydrdcarbonsnin'Permian,sédiments on‘the edge of an older.
Palaeozoic structure (see later).  No significant hydrocarbon shows were encount-,
ered-{Magnier}and Cooper, 1964). :

PHYSIOGRAPHY -
| NOOLYEANA,ma§nbeﬁbroad1y{dividedginto.four,physiographic_zdnes;-the-
gibbér;plains‘and mesas ‘in_the southwestern corner, the NNW—SSEzdunezsystem of ..

the Simpson and Tiraﬁi Deserts, the channels and-flood plains of the Warburton

Creek, Kallakoopah Creek and Macumba River-.and Lake Eyre and associated-playas.



1) | The}gibber-plainS'and mesas

These occﬁrlinﬂthe southwest of-the.mapvarea The gibber plains:are-
generally flat .or gently undulatlng - never .more, than -20-40 m above sea ‘level .or
30-50 m above. reglonal base level.in Lake Eyre.: Remnant mesas, capped by sil-
crete which represghts the:level.of a. former higher land surface gnd boupded,by
stpep.slépes,'are‘séattered.throughout;this area.’ The tops of these mesas can.be-
up to 40 m aboveAth;.generaltplaiq level. Drainage from this area flows.into.the
Mécumba Riveriand'tken-intO'Lake'Eyre.althdugh some‘creekéAdrainfinto swamps on
theistony flaﬁé’- The plalns support saltbush (Atrlglex sp ) and sandh111 canegrass ..

(Zygochloa paradoxa) and .the creeks are. usually lined. W1th\g1dgee ‘(Acacia cambagei)

and some eucalypts., A variéty of grasses ‘and bushes may~be\found.1n the creeks .

and swamps afpef é\gqod~rain.. These include Mitchell grass (Astrebla pectinata),

buck bush-(Salsolé kali) :and burrs and bindyis”(Bassia.sp.);

(i)  The sand dunes of the Simpson and Tirari Deserts

These . trend north-northwesterly. They are-subparallel and generally
‘steeper ‘on . the eastérn'side. Their-height rarely exceeds 30, m. They are fixed
except for-a féQ mékres of loose. sand at the top of the dﬁne-(seé»iater under .
St:lratig‘ra.phy)..‘~ Vegetation‘in-the desert includes saltbush. (Atriélex<5p ), sand;’

N\\\blll canegrass ( Xgochloa paradoxa), -.gidgee - (Acac1a ambagg;), mulga (Acac1a ’

\.

aneura) and needlebush (Hakea leucoptera) (see: Crocker 1946a, for vegetat1on in

: ~.the Sl.mp50n-.Desert).;-= : R ST e T e T e T ey

(iii) The channels and flobd"pléins\of-the;main_creeks and. rivers ..

| Théffiatnqss\of the-country is emphasised By.thévd;ainage-pattexn of
th;TWarburton Creek ‘which dividqs'into'several.distributaries before it reaches-
NOOLYEANA. One of these, the Kallakoopah Créek=winds its-way oUt‘into;;he desert
eventually 301n1ng the Macumba River and.flowing into Lake Eyre. There are .many,
lakes. and. 1nterduna1 areas connectedto both the Warburton and Kallakoopah Creek.

which become,inundated in times of flood.(e.g. March-July, 1971). Most of .the

creek .channels .of the main rivers are below sea level (the Kallakobpah and .War-
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burton Creek floodwaters flow back up the Macumba River and.vice versa). Main

vegetation along.these‘creeks.is'saltbushA(AtriéieX‘sp.), lignum (Meuhlenbeckia

cunninghamii)landAeucalyp;ST(Eucalyp;us,microﬁheéa).

(iv) Playas - Lake:Eyre
Lake4ﬁyreEis‘norma11y‘a'dry-saltpan.which slopes gently ‘to.the south

and at_its;lowest:éleyation is\ébout’lofls metres below-sea-levelé The‘southepn
.most=portion of4thé lake'on,NOOLYEANA-is-abéut,lo'metres_ﬁelow,seaﬁlevel. At the
time of,thefs;rvéy~(June,:1971)-however,.mdst»of the*lake'WangéverédEwithﬁwatér,
due to exceptiohally:heavy rains:in~March‘of-the éame’year in.central and western
Queeﬁsland,,the,main.catchment,area:for the Diémantiﬁa;Rivervor.WarburtongCreek,
(the'DiamantinaTRiJer bedomesfthe Warburton:Creek after flowing khrough Goyder
Lagoon). Th§ average ‘depth at the northern.end of the lake .was probably less
than 30-40 ﬁﬁt The surface of the ‘lake ‘is marked by a narrow channel about 40 km
long and %-1-km wide which starts ‘at the mouth of the Warburton'Creek.. This
channel,_namedfthe;Warburton Groove,. is remarkabiy straight,-and'runs.in a :north-
south diréction. ftfis thought .to be a result of Recent tectonismr(Wopfneriand
Twidale, 1967j;- Smaller ‘playas "are common nofth‘of-Lake“Eyre“in.the interdunal
corridors. Most=aré'elongate”in,a nérthmorthwésterl-y.:dix"ection..~

| The;who;e:systémiofllakeg and ‘buried.channels .(as evidenced.by meander
traces in thesinféraungl corrido;s) north of Lake Eyre are"undaubtedly.remnant;
of a.much;larger éﬁqestral d;aiﬂ;ge‘systgm.L Encroaching éandfdunq sand fluvia-,
tileﬁdepﬁsitipn-fiLled;mény of ‘these channels, gradually iimiting drainage to the

Warburton CreekﬂandgMagumba-Rivér systems as seen .today.

STRATIGRAPHY -

The oidegt.dutCropping rocks on NOOLYEANA are ;Hegciaysténes and sand-
stonesgof-the;Middle Cretaceous Winton Formation. Older dretaceous,-JuréSSic and ..
(?} Ordovician rocks‘were intersecfed in Poonarunna_l-inléhe southeast corner of
NOOLYEANA. Younger rock ‘units exposed on.the map area include the.Winton Forma-.

tion, the-Lower Tertiary Eyre Formation which has been partially or completely
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silicified,; Pleistocene .fluviatile'sediments -and a numbephqf.Recent.units-Such
as the sand of the<Simpsoﬁ“De$ert,'SIQpe deposits~and¢creekuandilake“alluvigm.
Ansgmmgry.of:the(subsu;faqe:and-surfgcevstratigraphy-on‘NOQLYEANA;'

appearS'on\Tabies-I ahd‘IIg
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© _TABLE.I

Surface Stratigraphy

o : "'MAP . THICKNESS
AGE 3 MAPNUNIT_“ ' SYMBOL ¢ LITHOLOGY - - (METRES) NOTES-
lake alluvium Qrl . - Fine, orange.to brown,clayey sands 0.3-0.6+  In.salinas and claypans.
a2 : and grey silty clays containing '
3 halite and gypsum. ’
Q
[ » .
creek alluvium Qra - Grey sandy .clays and.clayey -sands © 10+ Probably includes Tingana Clay
of main rivers. (Warburten, : of Firman (1970).
Kallakoopah, .Macumba); gravels,
sands and clays of .the lesser
creeks, brown sandy silts and clays-
of the-flood plains. Thin veneers'’
of aeolian sand.
=3 aeolian sand ~ Qrs” Orange -brown, fine ‘to medium 2-20 Dunes are ‘subparallel and steeper
3 ' grained quartz .sand -of -desert .dunes. on eastern side. Dominant NNW
- 2 Sand clayey at base and in.inter- _ S ‘trend. - Basal portion of -dune ‘may
2% dunal -flats.. Plant remains :and be part of an older dune-system
Q5 carbonate infilled root. cavities ' (Wopfner and Twidale, 1967).
on near ‘dune base: ' '
52 | -
O~ low angle L. Qrt .. Pale brown to red brown sandy clays 1+ Equivalent in part to Callabonna
e slope ‘deposits.: . - - containing gypsum (reworked from : Clay (Firman; 1970).
8 | and.gibber - - older deposits) and mantled by a
S - | plain’ - layer of silcrete gibbers; includes
.§ low ;angle slope ‘and lag deposits:
— L 4
o gypsum crust-: Qpr Weathering profile with gypsum 1-3 Soil stratigraphic unit developed
‘ crust; intermediate mottled .zone.. : _ in older rocks ‘and associated with
- with layers of crystalline ‘gypsum a Pleistocene land surface.,
and occasional basal ferruginous )
- zone. Some thin-bands of celestite, -
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*TABLE..I continued.

CAINOZOIC
TERTIARY

MESO0ZOIC -
CRETACEOUS

Palaeocene.

Pliocene .to

Miocene

v

?0ligocene

-Eocene

Pleistocene

Albian-Cenomanian .

ilinnamed.

© fluviatile-

deposits
Etadunna.
Formation’

Silcxete

- Eyre
Formation

Winton

- Formation -

Tee :

Kw

- - st,.;-.'.

[

nd.-

»Tsi;“

Multlcoloured,.cross-bedded
channel sands and.clays W1th
“occasional yertebrate remains .
Heavily gypsified in part.

,white dolomitic limestone with '

interbedded grey, marly, :sandy.
clays ‘-suSpended outcrop south
of-Muntee- Kallana bore..

Grey, ma551ve, columnar and ;
plSOllth, silicified sandstone
and claystone.-

Light,'ooloured fine to: coarse

quartz .sandstones ‘and siltstones,
Silcreted .

Some. ferruglnous ‘beds . -
at top.,

White;=pale-grey-and-yellow::clay--

stones;: 511tstones and ‘kaolinitic.
sandstones
andoccasional: plant-remains. -

- Some~ferruginous. ‘beds -

2-20

S+

115

10+1

May include equivalents of
Wipajiri Formation, Mampuwordu

"Sands, Tirari Formation and Katipiri.

Sand (Stirton et al., 1961) Traces
of old’ meanders ‘'visible in inter-

dunal flats. - Exposed along edges of .
playas and .main .creeks:

Weathered .equivalents of this

.formatlon described in Poonarunna

1 may outcrop in cliffs along the
Warburton Creek downstream from

- the-bore,

Very resistant.soil stratigraphic
unit -developed in older sediments.
and -associated with ‘a mid- Tertlary
land surface. Helps delineate
structure.

Equivalent to Macumba. Sandstone

on- OODNADATTA - (Freytag et al.,1967)
and.. MurnpeoW1e Formation on MARREE.
(Forbes 1966). Both these, “form-.
ations are now. included in the

Eyre Formation (Wopfner et al.,1973).

Surface-and-near surface exposures

.chemically altered. Some Oodnadatta.

Formation may ‘be.exposed in lower-

- most. section of -some, mesas or

1ntersected in. selsmlc shot holes.
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 TABLE II

Subsurface Stratigraphy.
~_ (mostly from .Poonarunna .l) .

L MAP - - THICKNESS
AGE | MAP UNIT. SYMBOL - - . .LI?HOLOGY. (METRES) NOTES
5 Etadunna. ‘Tmd- . White dolomitic limestone and grey, ~ 53 Probably fairly widespread.in
§ Formation: marly sandy clays. . subsurface on NOOLYEANA.
O E:' . et e e e W b es e~ 2t arnr e e oot ot e ot
=
ox
o5 2 L : , . o :
EE 8o - Eyre.. . Tee. . .Flpe-zgralned quartz sandstones 36
< o5 Formation : and siltstones. .
S
: Winton Kw Interbedded soft, grey, clayey 573 ‘Lignite bed .in one seismic.shot .
5 Formation -siltstone, with some lignitic frag- hole. ' Paludal and lacustrine; .
E ments, soft, grey, fissile shale.and" deposit ‘(Harris, 1971), -
2 green-grey,-feldspathic. sandstone’ ’ '
,%_ “with 'traces of pyrite.
& : : :
Oodnadatta . Kle-- -~ . Alternating-grey-;-clayey to:silty . 295 - . Breaks .on geophysical logs at 885 .
Formation B shale.and siltstone with traces' and 890 m correspond to Wooldridge
n if pyrite.. Some feldspathic , . Limestone.and the underlying basal
VB sdandstone near ‘top. : ' Coorikiana. Sandstone members.of this
oG formation - .see.Townsend, 1971a.
S & Blue sandstones in seismic-shot holes
Be may- be equivalent.to ‘the Mt. Alexander
=0 Sandstone:Member (Freytag, 1966)..
o Bulldog ' - K1b- Alternating-grey-to dark-grey - 202 Marine deposit:
= Shale . o shales ‘and-siltstones with--traces.. :
+ of pyrite.
o 194
. ¢ )
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TABLE II continued:

MES0ZOIC

?PALAEOZOIC
?0RDOVICIAN

CRETACEQUS

JURASSIC

Neocomian

to
Upper Aptian

LY

Middle to’
Upper -

Lower to
Middle

Voot T
Vol

ARWTNIOk

I

Cadna-owie-
Formation

Algebuckina

- Sandstone"

.Birkhead

Formation .
equivalent

' Hutton

Sandstone

Unname&‘

Klc

Jua..

;jmb.
Jih.

?0xrd -

Interbedded carbonaceous, cemented: 46

sandstone and grey compact fissile
shale. ' '

Poorly-consdlidateg,;medium'to., 365

coarse grained quartz sandstone with
interbeds of grey fissile shales :and
occasional bituminous, matter.

|
Grey siltstones,.sandstones and . 54
black pyritic.shales with plant
and.mollusc remains:.

Conglomeratic sandstone 'with ?

-heterogeneous. pebbles.

_ Argillaceous; quartzitic silt-- 69

stones with: traces of pyrite. -

Aquifer in this portion.of the Great:
Artesian Basin. ''C horizon"
reflection arises from .within this
bed.

Main aquifer in.this part of ‘the
Great Artesian Basin.. Correlation,
of this formation with areas to the
east is discussed by Wopfner (in
Parkin, 1969 - pp.142-147).

May be.present in Poonarunna 1.-
at base above steeply dipping
siltstones - Wopfner, pers. comm.,
1971, '

Weaghered at top. Steeply.dipping
(807).. Age Ordovician? - g
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TABLE . I11

Formation tops. and-thicknesses in Poonarunna- 1.

FORMAIIQN  S o "TopnggiREs) -~ THICKNESS ' (METRES)

Quaternary Sand . . 0- : | 6

Etadunna Formation ' 6 53
EyreaFormati;h ' ' 59 36

Winton Formation - 95 .. 573
Oodnadatta Férma;iqn‘ . 668 | | 295

(a) Wooldridge Limestone Member . sss o 9
(b) Coprikigha Sandstone‘Membér; 948 ‘ 15
Bulldog Shale 963 . | 202
Cadna-owie Fo}mation 1 165 46
Algebuckina Sandstone. 1 211. . 365

Birkhead Fo'rmat‘ion..‘ o 1 576 . 54-
Ordovician. (2): " o S 1.630 ' 69

TofAL DEPTH ;._ ' o : | -  1.699

NOTE: Stratigfaphx,is,based‘on;xhat;on'OdeADATTA1excep;‘for bottom two\un?ts,z

Pre-Mesozoic .(subsurface only) .

Poonafunﬁa'l was drilled on the margin.of -the Pedirka-Basin - a
Palaeozdig Bésin’UﬁderlyingztherMesozoic-rqcksfof the‘Great'Artesian‘Basin (Youngs ;.
1973). 'The;well;waglintended.to.intersect Permian;sédiments'butbit passed from
Mesozoic sandstones dirécﬁly intb-steeplyidipping,siltstones,.thpught‘ﬁo be
~Ordovician in age}: Pefmian sediments in this basin have been intersected ‘in.
Frenéh Petxoléu@-Company (Australia) Witcherrie.l (1964a), Purni 1 (1964), Mt.
Crispe 1.(1966a) and ‘Mokari 1 (19665) - all.drilled on DALHOUSIE‘to thé northwest -
of NOOLYEANA. Lower Permian . (?) glacial sediments -(Crown Point Formation) wére

found ‘in.all four wells-and younger freshwa;ér.sediments (Purni Formation) were



found -only -in Purni.1l-and Mokari- 1, The Permian in the.southeast Pedirka.Basin
(see Fig. 1 for basin boundary after Wopfner,'1972)~has not :been intersected.
Here it .may be thin or absent. The geology -and hydrocarbon-potential of the.

Pedifka Basin has been discussed by Youngs. (1973).

Mesozoic

Poonarunna 1 penetrated.1 535 m of Mesozqu‘sediments,,419'm of which .
were Jurassic. rocks and.1 116 m were Lower to.early Upper Cretaceous.sediments.,
For:a detailed di;cussion of'the-subdivisiqn‘éndncorrelation of the Mesozoic.in:
the westérnzGreat Artesian Basin inclu&%ng fggt on NOOLYEANA;<the>reader-is
referred to Wopfner (in Parkin, 1969 - %igi 65 and pp. 140-147). Williams and
Youngs - (1972) and Williams (1973a)~also‘indiéate;correlation with surrounding:
aréas in Queensland and‘th¢,Northern.Territor&, The nomenclatutp'for-NOOLYEANA'

where possible has followed that -used on OODNADATTA - (Freytag, et al., 1967):

-

Jgrass ic Cs ubsurface only)
" The oldest Jurassic.encountered in‘Poonarunna 1.is 'about 55 m of grey.
' siItstone,-saqufone'and black'pyritic:shale equivalent to Birkhead Foxmacidﬁ‘
(Wopfner, in Parkin, 1969 - p. 142), There‘are-some‘conglomeratic sandstones.
- near the -base which may. be. equlvalent to the Hutton Sandstone..(Wopfner, pers.
“comn:, 1971).
N

: \\\ Conformably overlylng the. Blrkhead Formatlon is. the Upper Jurassic-

Algebucklna Sandstone, a’ poorly consolidated, medlum to, coarse grained quartz.
sandstone with interbeds ‘of .grey .shale and-pcca51onal‘bltumlnpus.matter; There .
is ‘a marked. thinning to the west ‘as surface ;utCrops‘of Algebucking§8and§tone
around the ‘Peake .and DenisoniRangeS‘areaonly'about 20 metres thick .(Wopfner, et,
alf,:1970)-a1thpugh portion has probably beeh eroded.

o The Algebuckina,Sandstone is tﬁe~main'aquifer in this part of the.

Great Artesian Basin.
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Cretaﬁeous (subsurface.and surface)

_The~oldest'Cretéceous.rocks intersected-in -Poonarunna 1 -are equivalents ..
of the Cadna-owie Formatioh:(Wopfner.eE al., 1970) and-consist of carbonaceous .
sandstone, and gréy shales. The sandstdﬁes‘serve,as’an"artesian aquifer but with
poorer;qualipy'water,and'azlower suppl;’thén the~A1gebuckiﬁa Sandstone.

The next youngest formations,; the Bulldog Shale‘and.Oodn;datta Formation,
are.fairly 'similar according to lithqlogicalElogs,alfhpugh,the Oodnadatta Forma-
tion is siltier and more calcareous(‘ Radioa;tive and.sonic logs however,show
two distinct breaks. in the Bulldog -'Oodnadatta‘seﬁuence-at'gbqut 885 and 950 m. -
These intervals have beenréprrelated~by Townsend - (1971a) with' the ‘Wooldridge
Limestone and.Coorikiana Sandstone Members‘of-the Oodnadatta Formation  (Freytag,
1966). - The;Coorikiana'Sandstone marks the léﬁer}boundaryuof-the Oodnadatta
Formation_(Townsend;'1971a,.1971b'and¢Krieg;~1971)., These two members are’
‘mappable units on adjacent OODNADATTA (freytag et al., 1967).

On OODNADATTA, 'a fine grained glaucoﬁitic sandstone, the Mount Alexander
Sandstone (Freytag, .1966) has been.included -as part of- the gpper.Oodnadatté
Formation. "Blue_Sandstones”_recorded:on-drillérS‘logs-of;seismic.shot'hples,on~
NOOLYEANA (recordS’in,Petroleum Explorétion biVision, South.Australian Depart-
ment.of‘Mines)‘may be equivalent to this member.(this is interpretive as these
logs are often very: vague).-

The next youngest and . the oldest outeroﬁpihg‘formation on NOOLYEANA “is’
the Winton Formatign;, Where exposed, this~i§zchemipally-alfered and consistﬁﬁog*
white, pale .grey .and yellow claystones;'silt;tones'and kaolinitic sandgtongs:
Somé ironstone no@ples;axe'present-(gyp;itg ferruginization -.see later) and.
plant remains may ﬁe,distinguiShed in less weathered sediments_(tdo,oxidi§§d 
however . for -identification - pers.?comm,,AW«Ke.Harris; S.A.D.M., 1971). -A.
lignite bed was.penetrated in.one seismic-shétholer In Poon;rﬁnﬁa 1.the Winton
Formation is -composed.of 573 'm of interbedded siltstones and shales with ‘traces.

of ‘lignite and pyrite.
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Céinozgic
Tertiary o

Sediments pf-progable‘Textiary age which are exposed .on NOOLYEANA
1nc1ude fine to coarse grained, grey quartz sandstone and occas1onal siltstone.’
They are assumed ‘to -be equivalent to the Eyre Formatlon (Wopfner et-.al. .1973)
which has been defined-to include the Macumba Sandstpne,on OODNADATTA: The sand-
stones«ON NOOLYEANA are;generally:finer'grainéd than those on .OODNADATTA -and some
layers are heavily ferruginized. About 37.m'of,fine:quartz‘sandstone were
intersected in' Poonarunna-1. |

| As witﬁ other portions éf the.Grea£ Artesian Basin, many of the exposed
Tertiary and Cretaceous.rocks in this a;ea have undergone.silicification (silcrete).
Most. mesas on;NOOLYEANA are .capped by silcreée.exhibiting massive, nodular or
pisolitic structures. The age of the s111f1cat10n is .thought to. range from-
Oligocene to Mlocene (Wopfner .and Tw1dale, 1967) Younger.51llc;f1cat19n has
been,observed.by the author near.Lake.Eyre\and is also mentioned by Wopfner and
Twidale, (1967) and Jessup and Norris. (1971).

The only other (?)Tertiary on NOOLYEANA is about, 53 m.of white dolomi-
tic limestones and grey‘marls above.the Winton Formation in,Poonarunna‘l. These
have been, correlated with the Etadunna Formatlon (Wopfner and Tw1da1e, 1967).
Weathered clays -and sands ‘outcropping éownstream from the bore may be equivalent’
to these.sediments (Tedford, pers. comm., 1971). Wopfner (in Wopfner. and Twidale,
196?).equates the Etgdunna‘Formatioﬁ Qith the similérllimestones on CORDILLO.

white\patches on the;aerial'phqtogfaphs.Qf NOOLYEANA .on the north side
of Koorakarina Creek:havefbeen.phdtoin;erpreted;as;Etadunna-Formatipn since-
similar looking outcrops to the soyth‘pn-LAKE'EYRE\are known foAbe Etadunna For-
mation from field work by the. author.

Quaternary .

Most- of the,area;éovered with dqhes.on NOOLYEANA is underlain by a

sequence of channel sands and claféq' Nearly all exposﬁres~of-these_deposits were

visited . (by helicopter), most occﬁrring along the Kallakoopah Creek, Warburton
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Cireek and the edges~of,some;p1ayas.- Drillers logs from seismic-shot -holes down
the‘Macumba RiVer;and:Manarrinna;Creek¢indicate¢ausequence;of;brown.and grey:'sandy .
clays and sandstones ‘with gyp51ferous beds near the top No-attempt was-made to
subd1v1de these dep051ts because of a. d1verse range'of 11th010g1es and:lack.of
continuity of outcrqp. In one,exposure,_four such channel.deposits were seen.
. [

disconformably-overlying each other., Sedimentary structures such as the¢cut=and
-fill typey, cress,bedding and rippie»lamdnations are present, ‘indicating environ-.
ments ofpseyeral‘diﬁferent energy 1eveis,x Vertebrate remainsnarereommon-(Stirton
et;al;,.1961);‘ These-sediments-are coarser grained on the western edge of the .
mapjaree; Theiruage is uncertain: The-older subsurface sediment may be-as old
as, Late Tertiary, whereas. exposed;sediments areuprobablyflate Pleistocene.

| On'NOOLYEANA{-as]with.theemafhrity’eftthe:Great Artesian Basin in.this .
part of Australia,ﬁgypsum is;prevalent as massive crusts and thinner‘crystalline
layers expesed-in'ciiff sections of Cretaceous and_yeunger rocks. It is.a;
product, of a.weathering profile (the gypsitelprofile of Wopfner:andvfwidale,-1§67)
which developed :in Late‘Pleistocene times‘after the .commencement .of a period or
aridity. Perruginiration iSncommon~atithe base ef;this prefileiand is most
commonly developed in Cretaceous sedlments,i'Celestite sonetimes occurs as
nodules ;on the present day land surface (W1111ams, 1972)

The younger geological ‘units 'on NOOLYEANA 1nclude the. glbber covered
red-brown clays and lag and low angle s}epe‘deposlts:(whlch:mant;e the Cretaceous
'and-Tertiary'roeks on theisouth¥west-edge enydoLYﬁANA), the orange-brown sand.
of:the‘Simpson\and‘Tirari.Desertsuénd the gravels,‘sands and -clays of the creeks,
rivers and playan | |

The sand of the desert is a wh1te to orange brown f1ne to med1um
grained- quartz sand . wh1ch forms long1tud1na1 dunes (Madlgan, 1936; Bagnold, 1941)
trending north-northwester}y. The dunes~vary 1n,he1ght-from about 2 to-30 m and .
may be up to.30 or more km in length Dune spaC1ng varies from about 3 to 6 per

km. The lower parts of the dune are f1xed by vegetatlon _the upper portlons

being mobile. . Dunes are. asymmetrlc w1th steeper 51des generally to the east,

-
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but- thlS depends on the present day causal w1nd Ages ascribed to the dunes~
range from late Plelstocene to mlddle Recent (Crocker, 1946a, Heath and WOpfner,,
1963 Wopfner: and Tw1da1e, 1967; Folk 1971a, 1971b TW1da1e, 1972) Frrmanp.m
.(1970) ass1gned the name S1mpson Sand to the dunes and underlylng sand _ Wopfner.
and Twrdale (1967) con51der thlS underlylng port1on to be part of ‘an older dune
system The dune sand is con51dered derlved from northward aeollan transporta-
t1on of sedlments dep051ted in the v1c1n1ty of - Lake Eyre by the large ‘river

systems draining the ba51n area (see Wopfner and Twldale op. c1t " p 136).

STRUCTURE -

Briefly, the sUbsurface.structure on NOOLYEANA consists of broadly
folded Me50201c and Ca1n0201c sedlments underlaln by p0551b1e th1n Permlan sedl-.
ments of the Pedlrka Ba51n which in turn over11e folded - Lower Palaeozo1c and
older rocks:. Structuralltrends vary from northeast.to northwest.,
| o Subsurface-geological information on.NOOLYEANA is restricted to that
known from Poonarunna 1. However durlng the course. of petroleum exploratlon in;
.the Great Arte51an Ba51n, much geophy51cal 1nformatlon in- the form of contour
maps of depth to magnetlc basement -Bouguer gravity anomaly and depth to "Z",
tpu and "C” seismic reflectors, has been comp11ed by both prlvate companles and
the Petroleum Exploratlon D1v151on of the South Australlan Department of Mlnes
(see earller under geophy51cal exploratlon) |

| Depth to magnetlc basement contours (Aeroserv1ce, 1961 and Laherrere
and Drayton 1965 - see Flg 2) show several lows on NOOLYEANA w1th shallow1ng
lto the west .on OODNADATTA and to the SOuthwest on LAKE EYRE Superlmposed over.
Athxs magnetICUIOW'on centraliand northern NQOLYEANAﬁ;s~a gravity feature tsee
Fig; 3) named, the Noolyeana: Gravity Swell;by Wongela (1964:- see also Milton,
1971). This feature‘isethought'topbe a‘result‘of.density contrasts .between the -
basement'and-hiéh.density;intrusive-rock5‘(wongela, 1964).. To the east and south -
of this feature is.a low) (part oleongelalanowarie GravitygDepression) which .is -

considered due to density contrasts between.Lower or Middle Palaeozoic and
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younger .rocks. -

The nzn horizon (Hall 1968° with'revision by Ramakrishna in 1972.-°
pers.: comm s Ramakrlshna, S A D. M 1972) whlch is -the deepest seismic reflector‘
reco§n1sed over wide areas of the Great Arte51an Ba51n usually def1nes the pre-~
Permlan unconformlty - On southern NOOLYEANA this hor1zon is: at depths around
.2 000 m whereas magnetlc basement is of the order of . 3 000 m. Demalson (1971)
infers a Lower Palaeoz01c syncllne ‘in. thlS v1c1n1ty (e. g folded OrdOV1c1an 1n
Poonarunna41) l The "Z" horlzon contours show the unconform1ty to have gentle
re11ef, shallowrng to the west,_south and east and deepenlng .to-the north
Faults located by the seismic, trend northeasterly (see tectonlc sketch)

The next reflector, the "P” horlaon (Krleg, 1967 w1th rev151on by
Thornton, 1972, pers comm. ; Thornton S A D M N 1972), arises from the f1rst
coal bed W1th1n the Permlan and approx1mates the base of the Me50201c . No - -
Permlan has yet been 1ntersected on NOOLYEANA although it-is con51dered present
in the subsurface on the ba51s of seismic;evidence. (pers comm., Morony, S. A D.M.
1973). Poonarunna '1.was 1ntended to.1ntersect ‘Permian but passed from Jurass1c
dlrectly ‘into: folded.Ordov1c1an rocks It.may.have been drilled on-a Lower.
Palae0201c hlgh (Morony, ‘op. cit, ) .To the east of the ‘map area, on a rldge of -
older rocks: (referred loosely as. the B1rdsv111e Track Rldge) wh1ch separates ‘the
Pedirka .and Cooper Ba51ns, Permlan is absent and here Me50201c sediments directly
overlle ‘flat ‘lying and folded Lower Palaeozolc rocks (e g. Cambr1an 1n Delhl\
'Santos Kalladelna 1 and- 0rdov1c1an in Poonarunna 1) Here the "P" horlzon coin-
c1des W1th the "Z” horlzon> | . )

“ Above the "'P'. horlzon -is - the “C" horlzon .a reflectlon arlslng from
»w1th1n the Cretaceous Cadna-ow1e Formatlon (see tectonlc ;sketch - "contours after
rStadter,A1972}. These-contours show the-51m11ar conf1gurat1onat0;the "Z'" and
“P" horlzons. The Me50201c is- folded 1nto .a large syncllnal structure . wh1ch

plunges gently northward shallow1ng to the :east ‘upon.the '"Birdsville Track Rldge"

and’ southwest towards the Peake "and Denlson Ranges Minor: folding occurs in the

vicinity of-Poonarunna 1.
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Surface structure.on NOOLYEANA is. limited:to the few outcropplng
Tertlary and'Cretaceous.rocks.ln»thexsouthwest-corneru' The 5111c1f1ed beds of
the;Eyre,and Winton Formations-reflect'broad folds .in-the underlying.sediments. -
Dips -are of the-order of only 1—30. Here the Cretaceous ‘and Tertiary rocks-dip
gently eastwards and d1sappear under the younger lacustrine and fluvial dep051ts
in the .Simpson Desert. There is 11tt1e obV1ous faultlng on. the surface apart
from a. small structure Just north of Koorakarlna Creek ~ Some Recent,gravity
slump1ng was - observed (see Heath 1963) | | o

Several lineaments .are apparent on, the. east side of ‘NOOLYEANA (see
Fig. 4). . Their assoc1at10n w1th the,Warburton -and Kallakoopah Creeks may 1nd1—
.cate structural control of the courses of these creeks No,s;gnsuof~fau1t1ng
are observed in the v1c1n1ty of these 11neaments Flgure‘4 shows.them‘to~have
minor c01ncidence w1th faults 1dent1f1ed in- the subsurface from aeromagnetlc and:,
selsmlc surveys (Mllton, 1972 and Hall 1968) It is- suggested that certain. of
these 11neaments are faults, poss1b1y formed as a. result of - movement along older
structures 1n Plelstocene to early Recent t1mes . Ev1dence for such reactlvatlon
of older faults 'to the north of- NOOLYEANA has been dlscussed by Youngs and
. Wopfner (1972). ‘ |

GEOLOGICAL:HISTORY

(Mainly after Wopfner, l964b; 1969; Wopfner and‘Twidale,‘1967;_Wopfner.

et'al:, 1970). | | | - '
| The oldest rocks “known- from NOOLYEANA .are the steeply d1pp1ng

7Ordov1c1an 511tstones 1n the bottom of Poonarunna 1. At the time of wrlting_‘
theése notes there was ‘no record of . sedlmentatlon in- the 1nterva1 between
Ordovician and Permian.on: NOOLYEANA._ Durlng,the'Upper Palae0201c, events .lead-
ing .to the development of ‘the Pedlrka Basrn‘were 1n1t1ated These .included syn- ..
dep051tlonal epelrogenlc up11fts and the formatlon of Permlan grabens.% ?élacial
sedlments (Crown P01nt ‘Formation) were. dep051ted in Lower Permlan times in the

'Pedlrka~Ba51n - Freshwater- sedlmentatlon followed later (Purn1 Formatlon) It

-should be noted that ‘no’ Permian or Tr1a551c has yet been encountered beneath
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NOOLYEANA. .

Durlng the Jurass1c, dep051t10n took place under fluv1at1le and
1acustr1ne condltlons (B1rkhead Formatlon Algebucklna Sandstone) These con-.

d1t10ns prevalled.untll the Lower Cretaceous when a .marine transgressron was:
I

1nrt1ated{\ Sedimentation contlnue&'under the influence of this marine enylron-'
- : SRR A Co = '
ment (Cadna-owie-FormatiOn,,Bulldob Shale Oodnadatta Formation) till mid,,
4 : = /

Cretaceous times (late Albian) , jhls was followed by a -marine regre551on and

, .
once more. the .area became restrlcted to an environment of non- marlne dep051t10n

- .

(W1nton Formatlon) although sedlrentatlon was - contlnuous from the Oodnadatta
: | R . :
Formatlon to. the Winton Formatlcr. The latter was the last sequence to.have

W1despread deposition ;in -the Griat Arte51an Ba51n (Wopfner, in Parkln, 1969).
- I

Gentle- faultlng and f&ldlng was 1n1t1ated durlng Upper Cretaceous -
Lower Tert1ary tlmes resultlng ln upllft weatherlng and er051on of . the Creta- - *

ceous . Sedlmentatlon was restr ‘cted to fluv1at11e env1ronments (Eyre Formatlon)

3
1

In the:middle -Tertiary. (Ollgocele-Mlocene) the ‘area was tectonlcally stable and'

-

underwent deep chemlcal weather:?g:and.leachlng Th1s resulted in the w1despread_

development of.a hard. 5111ceous =011 horizon. (s11crete) be1ng formed near the

-surface of the -weathered Cretacerus and early Tertlary sedlments.

[

Tecton1c movements - re<Lmed durlng the ‘Upper Tertlary (Wopfner and:

Tw1da1e, 1967) resu1t1ng in. the lpllft and warplng of the 511crete layer.A

Sedlmentatlon followed w1th the’lep051tlon of .the Etadunna Formatlon equlvalents

underxlacustrine-conditions.~ ngards the end of. the Tertlary and durlng the

|

Pleistocene, fluviatile sedimemsxwere dep051ted in thevstructurally‘low area

a

now - covered by the sand dunes the-Simpson and Tirari Deserts.: In-late‘Pleis-_

4
tocene tlmes the cllmate becanu more ar1d and a gyp51ferous weathering prof11e

: f
developed (gypsrte prOflle offbpfner and TW1da1e, 1967). Thls was followed by

further tecton1c movements (hg)fner, 1968) er051on of the sedlments, formatlon

| .

of the glbber plalns, ‘the san: rldge deserts and :playa lakes and dep051t10n of .

more recent creek and lake aliuV1um

;f
{
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ECONGOMIC - GEOLOGY

]

gydrogeology

The most valuable m1neral on NOOLYEANA ‘is- arte51an water whlch 1s
essential for the.pastoral industry. - Good seasons are few and 1rregu1ar .occurr-
ing ‘about once every;elght yearsf(see~Mad1gan{_l946>- Appendix B). Surface water -
beeomes.saline very quichly due.to the-high*eyaporation rate (2,54.m -,Madlgan,_j
op. c1 ) dur1ng the -harsh summers. o | | . |
| The only flowing bore on NOOLYEANA is Poonarunna 1 in, whlch a spot
.plug was placed at 1 280 'm in Upper Jura551c sandstone aqulfers.: Thls ‘bore. flows
‘ at the enormous rate of nearly ten thousand cub1c metres .per day, at a tempera-
ture of -96°C. - The- sa11n1ty .is unknown, but probably of. the order of .6~ 700 m1111-
‘grams per litre- The-aquifers are the Upper Jura551c Algebucklna Sandstone and
Lower Cretaceous Cadna-ow1e Formatlon. These are overlaln by over 1 000 m of
1mperV1ous claystones and 511tstones The main 1ntake to the arte51an ba51n
occurs 1n eastern Queensland and New South Wales, however some may occur-to ‘the
southwest of the map area i.e. Peak and Denlson Ranges Water~movement31s,tp.§he
southwest and overall the ‘waters are carbonate bearlng (Ker,.1963), |

| 4 The-bore flow5'1nt0'the Warburton-Creek along.a narrow draln]about
3/4>km long' It should prov1de permanent water along the-creek. for about 20 km
downstream durlng tlmes of extreme drought

- A few earth tanks have been dug along the Warburton Creek and on :the

-mglbber pla1ns in. the southwest .of the map area. They soon dry up in.times of
drought~ Old wells along.the Warburton-Creek have been abandoned' Muntee
Kallana bore .was drllled east of Boy Creek in- the early 1900's (no bore record)
but was. abandoned at about 365 m w1thout 1ntersect1ng any water (pers. comm., ,

J. Kemp, 1971 former manager of " Macumba Statlon) Johnson (1957a)-carr1ed out -

a groundwater 1nspect10n .of ‘New Kalamurlna Statlon (on GASON) and reported un-

° i

favourable prospects.‘
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Petroleum"
Poonarunna‘llwas.drilled:to intersect possible Permian sediments but
failed :to do this.. The- Jurass1c section passed stralght into ?Ordov1c1an silt-

stones. : No hydrocarbons ‘were encountered.

Celestite-

Celestlte (strontlum sulphate) was recorded at many exposures. of the
unnamed Tertlary fluv1at11e sedlments. It usually occurs as nodules and frag-
ments of a f1ne—gra1ned rock composed of . celestlte and. quartz.} Three.samples
-varles from 75 to 996 celestlte (Spencer, 1971) These appeared on the surface
above the ma551ve gypsum: crust of the gyp51te proflle The celestlte is -
assumed. to have or1g1nated in a 51m11ar manner- to the gypsum, i. e; from. dlSSO-
lutlon of - salts in older rocks, transportatlon by . groundwater and dep051t10n 1n

the upper . levels of the gyp51te proflle (Wllllams, 1972)

A.Ff-WILLIAMS‘

AFW:FdeA . g _ " GEOLOGIST"
3L7573 - R :
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