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EXPLANATORY NOTES FOR THE INNAMINCKA
12250 000 Sheet area,

ABSTRACT

The Innamincka 1:250 000 Map area is located in the
north-east of the §tateA8djacent t8 the Queensland border., It
lies between latitude 27700 and 28700 and longitudes 139030"'
and 141000, It is one of the best explored areas of the state
in the subsurface anq)di ~with STRZELECKI,contains in the
subsurface the whole 0f South Australia's known petroleum
resources, ) :

| poair i wrth ot
&UWH$V fﬁe surface geology is dominated by Quaternary to

“MHolocene dune sands and clays which rim the incised and eroded
Tertiary Innamincka Dome exposing a Cretaceous core. A smaller
‘dome to the south, called the Tickerna Dome has no ECretaceous
exposed. The Middle Tertiary silicification on the Eyre
Formation provided a silcrete cap (Tsi) which now illustrates
the domal structure. Erosion of the dome.provided clastics
(Tmo - Doonbara Formation) which post-date Tsi and formed.a
Tertiary sandstone which was ldateritised at the top. All
exposed rocks were affected by a seCondgii)silicificationo

The last main process was the gypsite process which weathered,
bleached and partly ferruginised underlying strata, as previous
processes did, but the last process.has masked to some extent
the earlier processes., '

INTRODUCTION

The Innamincké'1:250 000 Map area (hereafter called
INNAMINCKA) is located in the northeastern“por@}on of the State
of South Australia, between latitudes 27%0 and 28°00 and long-
itudes 139°30' and 141000, and is gdjacent to the Queensland
border, ﬁuﬂﬂ}ﬁhé
The area lies within the{Great Australiam Artesian

LS@MW
Basin and aio g with STRZELECKI, covers the South Australian
)J

P&W\;"" ) l MM Y QR0
portion of the Cooper Basin)thchffs-ay\;nfrabasino The
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drainage is dominated by Cooper Creek which enters from Queens-
land, flows generally in a westerly direction into Vaét flood
plains near Tirrawarra and, on filling such floodplain areas,
flows genérally south and then west into Lake Eyre,

A number of permanent waterholes exist along the Cooper
Creek enabling the grazing of catfle from Innamincka Homestead
situated about 1 km upstream from Innamincka Township.

- The Strzelecki Creek is a distributary of Coopér

Creek and is a system of channels which flow generally §Quth—
southwest during intense flooding into Lake Callébonna about
250 km south of Innamincka,

Rock exposure is restricted to the eastern third of
the Sheet area on the Innamincka Dome and again about.ZO km
to the south in the Tickerna area. The remaininé areéAis

generally covered by Recent sand dunes and interdune deposits

| 7
PREVIOUS WORK ///'aréfvx/ﬁ?WA/'

The first expedition to the Innamincka area was the

of silt and clay.,

notable but fateful pioneering of Burke and Willé in fheir \@b
epic Jjourney to the Gulf of Carpentaria¥and return to the Cooper \g?
Creek depb‘ ith two assistants, King and Grey. # |

King was the oniy person to survive this Journey and T&
was found by Howitt's search party months later, living with the X
local natives, Thé location. of the depot‘was Jjust east of the

map area on Cooper Creek near what is now Nappamerrie Homestead, Kg\
Provisions were left buried at the spot now known as the "Dig Treef §

by Brahe who had left only seven hours prior to Burke's return

N
to the depot. Brahe had aiready stayed two months longer than [§§
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Burke requested, and with provisions at a minimum had left for

Menindie,

R. Lockhart Jack was the first person to record the

Innamincka Dome., He noted in 1915 on a trip to Cordillo Downs

that the Innamincka area showed "Desert Sandstone"

dipping

gently westwards. Later (1925) he discussed the geology of

the Innamincka area and included a section of Innamincka Hill,

The first geological map of the area was produéedﬂbyﬂwr-ouﬁé;A/—?

H, Wopfner for Geosurveys of Australia Ltd. in a project out-

lining a number of domes in southwest Queensland and northeast e

of South Australia as part of a petroleum search by Santos

Limited.,

e

The units have been described previously by Wopfner///d bizuwwuy

and again recently in the mapping of CORDILLO (preliminary map

completed) by Wopfner,

s pobigrms e
— TR

Lther sheet areas supFeund&ng INNAMINCKALhave all been

WAMD

1 )l

L¥3 Fal
mapped and -arelat—verious—stages—of—pr c:pcuau.uu For-pubtiToti-ono.

? @,Agl &MJ’W’ /W é&-‘ n-’ﬁv;y

The Bureau of Mineral ResourcesAhas produced a geological map

and explanatory notes of the Queensland portion of the Innamin

Dome which is situated on DURHAM DOWNS,

anl Gt )

Because of the intense exploration for petroleum #Zn the

Cooper Basin, INNAMINCKA and STRZELECKI have the gre

of seismic coverage and petroleum wells of any sh

State,

PANDIE PANNE G ASOW ool KOPALRAMANNA  Onnt i

o STR2ELECeKI

est density 0““4%’
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ets in the

Aol ool CoRBILLO
ot Re P""""a"'/‘ﬂL 116 77,
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' . , o PrEVIOVS
GEOPHYSICAL SURVEYS = wesrp. WL

AEROMAGNETIC SURVEY

INNAMINCKA has been completlly covered by an aeromag-
netic survey flown at 1 500 feet above mean sea level
(A.M.S.L,) on an E=W grid of 5 mile spacing., It was flown by (g
ﬂwvlgawvf

. e . A S T e e
Delhi International 0Oil Corporation”in 1961=2 to cover the | A

5 and 6),- These data were interpreted by the.Bufeau,of Mineral

joint 0il Exploration Licences OEL 20 and 21, (now P.E.L.'s ﬂzww¢f”*Ai
P

(‘ L\ . /—
Resources. [The map shows only one main feature, a broad

depression now known as the Cooper Basin covering a large
P g -2 I NE NPy

portion of INNAMINCKA (Figese 1), |This figure is part of a

1:1 000 OO0 aeromagnetic map cévering the Great Artesian Basin
produced in 1972 by the Seismic Section of the S.A. Department

of Mines (SoA.DsM.)o,
GRAVITY SURVEYS

Delhi International 0il Corporation conducted gfavity
surveys over their joint licence area (with Santos Ltd.\between
- 1963 and 1965, Various other companies have contributed more
detailed work to small areas of the Cooper Basin in fheir farm=
out areas. This work together wifh gravity surveys by the
Bureau of Mineral Resog}ces and S.A.D.M. has been co-ordinated
by the Seismic Section of the S.A.D.M. The resulting 1972
pubiication is a 1:1 000 000 Bouguer gravity miap of 5 milligal
intervals coverihg the Great Artesian Basin, part of whichlis

0 .“f

shown in Fig. 2.
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PHYSTOGRAPHY AND CLIMATE

The topography on INNAMINCKA is controlled by the ‘
Innamincka Dome and the smalier Tickerna structure to the south,
The dome's highest region stands about 100 m above plain level,
The plains contain the floodplains of the Cooper Creek and are
generally modified by recent éand.ridges encroaching from the

e s whon Bores v
south and west. \The sand dunes give way to gibber plains
and eventually é&bber soil—-covered dipslopes of Lockhart
Jack's "Deserthéandstone" (Eyre Formation) which form cuestas
and mesas of silcrete towards the centre of the dome. Bleached
material adds contrast to the darker overlying silcrete, and

this along with multi-coloured pastel shades of ferruginisation,

creates a very picturesque areas

Vegetation is quite dense on the watercouﬁyes especially
alohg the permanent waterholes of Cooper Creek and ephemeral
waterholes of Strzelecki Creek. Numerous eucalypts and red
mulga dominate the watercourse, Elsewhere sparse’mulga and
small bushes occur, Cénegrass and spinifex are the prominent
vegetation in sand dune areas and Mitchell grass on the gibber

e firs prnT -
plains, In_ihe—westkwhere clayey and sandy soils occur, the

area comes alive with young veggtation after rains but within

weeks is reduced to barren plains.



TABLE 1 -

- STRATIGRAPHY OF OUTCROPPING UNITS

CORRELATION

AGE = STRATIGRAPHIC SYMBOL _ REMARKS OUTSIDE SHEET
, UNIT THICKNESS . LITHOLOGY AREA
RECENT STRZE . Qrs Dune sands&-sheet-sands - ... ... .. Simpson $and
SERT o :
STURTS~STONEY - -
ESERT 0-10 m Qrt Gibbers on gypsiferous - ", : Callabonna Clay
' : brown clayey and sandy /
soils, !
Lake deposits Qrl Sallne/511ty claypan dep,
alluvium Qra F19ood_plain creek 811ts
and clays, _
ot - MW“awfé%?éﬂ»C
PLEIST= ‘ :
OCENE UNNAMED 0-3 m (T=Q) Gypsiferous sandy soil Gyp te surfaoe(}k¢ﬁ**’ "‘>
, . forming a sur?ace (poss-
. . ibly gypcrete ‘ Poss1b1e Tlngffi/}————f:::£:> g
0&”94“" s ”7'///’—_‘Sandstones clays and Clay - o
%,oﬁﬁhaMNP @er%- conglomerates : Restricted to Creek Possible Telford

No\ufwk‘-’ WWWW

<

banks =otherwise Gravel equivalent
covered by Qrt.

R BIENE  Yuge” ilenid

FEATEON

‘ma/pWﬁ#Wué"thme;k

Fresh water Limestones

. oclers .
TERT~ CADELGA LIME-~ O-=1 m Tma Often left as cherty  ?Mangatitja femsrl
IARY STONE with chert capping limestone lag pebbles h
MSOCENE " poONBARA FORM. 0-3 m Tmo Ferruginous flat patchy Both Tma & Tmo are <
2 PLIOCENE pisolitic drk.red s'stone best exposed in Cand-
: white sands,grits and con- radecka Ck..and Rocky
glomerates containing sil- Crossing
crete boulders & pebbles _
. 2 ~ l .
OLIGOCENE Z@ZZﬁfﬁ §Z§Qa§IbGRE$E- Tsi ¥ HORIZON "Duricrustﬂ‘ﬁreybilly" (fossil palaeosol)
OCENE  EYRE FORM. 0-150 m. Tee White to offwhite and Contains distinctive JMHRﬁPEGWT?T‘” "
, ferruginised, in part cross- basal pebble band with EQRMATIONS 7~
 ocaNE” bedded kaolinitic reddish agate and black . Aucp Fe o MEPREE
) quartz sandstones fossil wood Mo et s~ OOBNAD,

"




STRATIGRAPHIC
AGE UNIT

THICKNESS

SYMBOL -

TABLE 1 (CONTINUED)

© 77 " LTITHOLOGY - '

" REMARKS

CORRELATION

OUTSIDE SHEET AREA

Uppsv  MT. HOWIE

CRETIEW S ToNE

Kuh

White to offwhite’
kaolinitic pebbly,
cross bedded, '
weathered sandstcne
pebbles of shale
up. to. .15 .cm,.

Often has salt

and pepper appear-
ance, Contains

leaf impressions
(minor) .

CRET- WINTON
ACEOUS FORMATION

JE ToeTR .
LINE STOIV K

Kw

Kub

White to grey
shales, silts, and
salt and pepper
kaolinitic sand-
stones

Limestones.

Shales display
distinctive conchoid-
al fracturing.

Green=black with
leaf impressions
(abundant) .,

FoRrfflony
WINTONL(Qld)

Betoot




| s LS
TAE%? II
e R e e e e
STRATIGRAPHY OF SUB E-R-O-P'PE‘NG UNITS (DOWN TO EARLY PERI"I.IAN)

AGE STRATIGRAPHIC  THICKNESS SYMBOL  LITHOLOGY REMARKS ~ CORRELATION i
UNIT .
OODNADATTA 400 m  Klo Silty shale ‘ Tambo
FORMATION ALLARU MUDSTONE
(Wooldridg: ) | (Toolebuc Lime-
CRETAC Limestone u 10 m stone)., -
EOUS ., COORIKIANA ‘
S.S.MBR, 30 m Klc Sandstone on G.A.B, ) ? Part of Roma

margin.Shaley. away
from SW margin

BULLDOG 570 m Klb Marine shales = _ Roma
SHALE uniform grey WALLUMBILLA FM,
CADNA=OWIE 100 m Klc Siltstones with minor ‘ : — - :
' sandstones and some Transitional unit TRANSITION BEDS g
FORMATION coals in the upper  from terrestrial ‘ _ — @
sections sandstones toward @ JZg JL%“,;ﬂ;7r?‘4
, marine silts and : % ' :
| ’ " shales gt
i ALGEBUCKINA 300 m Jua  Fine to coarse, aquifer MOOGA Mooga
3 white to offwhite Westbourne
_SﬂNDH@ 3 sandstones with ' Adori
_ , minor clays . ' .
JURASSIC BIRKHEAD — 100 m Jmb Shales and silt- aquiclude BIRKHEAD FZE%MQXPWC%/
) stones with traces éU! Qé
of sandstones and
lignitic coals
HUTTON __ 180 m Jlh fine to coarse off=- ' _
white sandstones aquifer HUTTON SANDRTONE

poorly sorted and
minor shales- and

. : e coals, ,
E.TRIAS NAPPA MERRIE ~ 450 m  Kln Interbedded s'stones Caprock to the
. siltstones & shales  hydrocarbone
— pearing Toolachee -

. Formation
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TABLE II CONTINUED
’FMM q;,p,d,wka. Becon~"

. Towrn G g@,.&p‘.,ﬂm
AGE STRATIGRAPHIC SYMBOL ' S
UNIT THICKNESS LITHOLOGY - REMARKS CORRELATION

PERMIAN GIDGEALPA GP, ’IOOOm P§ . Sandstor;es shales Reservoirs for \ BEDIREA & ARCEARTNG:

: (see table IV) ' o and coals 0il and gas AW»F%— Lamme o
MERRIMELIA. LO m BAT Clbnglomeratesg A=EUmed deposited (BOORTHANNA FM )Bfﬂ""""‘?‘“
' . P) sandstones P g Lac T ol CImes (Lower Part) Buas
“Filwe | BErt=To eV ITeTce & Gy Prockt Foe (] Bosluchea

"L"‘.:"‘::.-\», Q/ /% W \
' i
\o .



__TABLE ITT . nFAGCE"
' STRATIGRAPHY OK_PRE-PERMIAN) SUB-GREGPPHNE' UNITS

AGE SYMBOL LITHOLOGY & NAME : . : , GE REASONING dﬂ/(l/,\
,?,EEV;ONIAN OR D " "Innamincka Red Beds" ‘ Inarticulate Brachiopod Lingula found in Innamincka l .
(?CAMBRIAN) e No, 1 - Tentatively dated as Devonian by Ludbrook(1qbo)

who. also points out the possibility of .a Cambrian
age as. l.i'ngula ranges from Camb, to Rec., and the
, rocks have similar lithologies to the Laké Frome
\\ @roup (Middle to Late Cambrian),
- ORDOVICIAN © Unpamed . T oy
| Pyritic shales ) Biserial graptolites found in Dullingari No.1 Well, !
Black shales _(Middle’ to Early Ordovicidn) and also fragments of -
Quartzites most are only -uniserial graptolites lower down (Early Ord), o
Siltstones assumed _to -~ . . “ ‘/7 J i
' be Ordovician VAR lottutas D oot Yo
by 1itho:10giV_-_M %L & P -~y £
. correlation ' o :
CAMBRIAN € ¥otcanies .- V9N
. . . . , 7~“;M 0,7,#‘/
LSarbonabtes socscccoescoos Many frilobite fragments indicating lower and *
' middle Cambrian and also lithological Similary .
pmosmsol torbomalis to Lake Frome Group of 3ediments.,

Cambran 70 logiil, A .M'>
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STRATIGRAPHY

A, Subsurface

Cambrian

The oldest sediments intersected in the Cooper>Basin

are -cembrian limestonea/ Himesbtones of confirmed Cambrlanyfge (ﬁhf€>
oot (I’e/o‘;«/d) bl are fomoupn [l
with interbedded volcanlcs jare-present in a ‘number of the early

Gidgealpa wells&__Cambs&an—sed&ments almost certainly underlle
/ , . 199
the whole of the sheet area (Devine and Youngs, in-press) although

most wells have not drilled deep enocugh to penetrate them,

fé;dovician

Y e
R

Ordovician sediments have been confirmed by palaeonto=
logic evidence in cores from Dullingéri No, 1 south of INNAMINCKA‘
and{Pandieburra No, 1 west of INNAMINCK&’ Quartzite and shales
in other wells such as Coonatie No. 1 and Tirrawarra No., 1 are

probably also of Ordov1c1an age.

? Devonian = Carbobniferous

Innamincka Nos., 1 and 2 intersected red beds eé—esiyamed’

e in the very early exploration period)

. - & .
A S R oy Y IS W/‘» B AR Sl g’ {Zﬁa. "

AT
The fossi Llngula has a time range from Cambrlan to !\
o2 Aeegvanedd ah»xﬂzﬁ?“~ —_ 3 .
Recent s pa Cambrian age should not be j i i
\ S of Kcrutyats - A -~
icadd» the Innamincka "Red Beds" resemblgrtbe"Mlddle to Upper

Cambrian Lake Frome Group) Ludbrook (1960),

Permian
The Cooper Basin is a Permo=Triassic¢ basin which resulted
from the Kanimblan Orogeny dated at 320 million years, (Middle

Carboniferous)chDeposition commenced with the Early Permian
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Merrimelia Formation which consists”of sandstones and conglom-

ISR )

erates, -The pebbles are. somewhat rounded and 1t 1s.assumed that’(égfanA
the, formation may have had a, glacial origin,, but fluv1al trans—

port and deposition. The Gifgealps. Orovp unconfornebly overlies

the. Merrinelia Formation and its lithology comsists of mon-

mapine sqndstonea,,$il§§¢Op§§9(parb9n§ceQU§-shales,rand“Cpélﬁ

.....

.....

the Early Permian., Structural movements occurred durlng the zgﬁx'ajﬁ%

Early Permlan as shown by greater structural rellef on the lower

Gldgealpa Group than 1n the Upper GldgealpaeA An unconformlty
occurs between the Late and Early Permlan° The Gldgealpa Group
A N . Lot \L ES .'--_» . i t‘ ;

1nc1udes the follow1ng tabulated formatlonso

w1 v LN t:: Ea T “(?-A; - .

TABLE IV . - THE' GIDGEALPA GROUP & dbesbes GertetoTSETS)

1

TN R Ry
FoRMATION ~~ -7 -7 o Stgmage v * ' AGE
~TOOLACHEE ' A .‘Eo reticuiatue Assembio ‘Late Permian

UPPEH’ STAGE 5 -

Daralingie Beds T UPPER 1OWER.STAGE 5

. C SOV S S
ROSENEATH SHALE LOWER STAGE 5

-

EPSILON FORMATION UPPER”UPPEP STAGE & ‘ . Early Permain

MURTEREE SHALE " ““UPPER STAGE 4

PATCHAWARRA FORM- TOWER STAGE 4
ATION. -

TIRRAWARRA SAND- . STAGE 3
STONE, e e

R ' ' h l' 2Carboniferous
MERRIMELIA‘FORM“ STAGE 2 to Early Permian

ATION,
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Triassic

The Lower Triassic Nappamerrie Formation conformably
overlies the Permian sediments., The lithology consists of sand-
stones with interbeds of siltstones and shalés, the latter being
most important in that they form the cap rock for the Permian
hydrocarbons, No o0il or gas has been found where the Triassic

caprock is absent or thin.

Jurassic

Unconformabiy overlying the Triassic Napparmerrie
Formation are Jurassic rocks which are dominantly sandstones and
include, from oldest to youngest, in the Southwest Queensland region,

the Hutton Sandstone, Birkhead Formation, Adori Sandstone, West=

bourne Formation'and.Mooga Sandstone., These last three are
correlated with the‘Algebuckina Sandstoné of the western basin
marginﬂK The Algebuckina Sandstone or Mooga Sandstone is the main
artesian aquifer of the Great Artesian Basin., The Hutton sandstone
is an important aquifer also and may merge with the Mooga Sand-
stone towards the basin margin., The Mooga sandstone is fairly
uniform over much of the Great_Artesian Basin and produces
generally potable artesian water wherever intersected.

The environment of deposition was fluvial and lacustrine
for the Mooga or Algebuckina Sgndstone and at the end of the

Jurassic there was a transition towards marine deposition.,
Credaceous
CREFACGESYS

o

During the transitional period from a non-marine to a
marine environment, deposition of the Cadna-owie Formation (or

"Transition Beds") occurred. This unit is generally a white
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(bleached) to grey porous sandstone, clayey and carbonaceous in
parté, with calcareous sandy interbeds., The formation is also
capable of produéing,good water in much of the western portion
of the Great Artesian Basin., A widespread marine fransgression
covering all of the Great Artesian Basin producedwblanketkshale
units known as the Bulldog Shale (often called the "Roma™)
and the Oodnadatta Formation ("Tambo"). The regression which
followed, trended north to nor%heast and resulted in fluviatile
sands and alluvial silts and élaysoA This formation is known
as the Winton Formation and is present through much of South
Australia and Queensland. Its maximum thickness is 600 metres
in the region of the deeper parts of the Cooper Basin. The top
of the Winton Formation is ﬁg&aﬁq an erosional surface so true
thicknesses are not knowno |

The Winton Formation is the oldéét formation exposed
on INNAMINCKA., The best «posure is in‘the centre of the eroded
Innamincka(gb;%i The Wintonﬁggﬁgwhot crop out in the small

Tickerna é%fucture to the south.

Lxpos il |
o —Surface—EXRoSuRe—
Be % =" FN‘S"'

The oldest member of the Winton(observed in the Innamincka

area is the Betoota Limestone, a.dark green sandy limestone which

contains plant fragments,  Samp1es collected from both Innamincka

and Betgota.Bomes are 1ithologically similar and according to

Wopfner (1958) are/the Ssame formai;i_on° This limestone band haS¢MvJﬁWWL
s about 1 m esp@=Ea on INNAMINCKA, It is the lowest part of the

Winton exposed in the area and is approximately 60 m below the

eroded ?top of the Cretaceous, The sediments of this upper section
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. of Winton include shales with some sandstones and minof siltstones,
The Mount Howie Sandstone unconformably overlies the
Winton and shows cut and fill structures into the bleached Winton°
It is a medium to coarse_grained kaolinitic sandstone showing

large scale crossbedding and generally includes clay galls, and

\—.—__——
clay pebbles up to 15_3?&/(&05t of the Cretaceous sediments on

f INNAMINCKA are ceeply weathered and some display multi-coloured

picturesque patterns resulting from preferential- ferruginisation

: on the bleached profile,
(//” At least three periods of deep weathering have modified the
Cretaceous sediments on INNAMINCKA and each of these was accompanied

by férruginisation and bleaching processes., The firét process

was associated with silcrete formation, the second with a laterite

soil formation and secondary silicification, and the third with

\_the gypsite surfaced Unconformably overlying the Cretaceous

sediments is the Eyre Formation, a sequence of pebbly sandstone
grits, torrentially bedded sandstones and Siltqiqneé'with minor
interbedded shales., Throughout théjInnémincka Dome the base of
this formation is represented by a pebbly sandstone bahd or series
of bands which in iiaces on the southern limb reach a thickness
of 3-5 metres; These sediments are Early Tertiary in ége and again
have been modified by the three processes mentioned #mr—the ‘
previous—seetior, This basal pebble conglomerate contains pebbles
of win quartz (by far the most abundant), fossil wood (assumed to/@%&‘
‘be of Jurassic age) and agate. The presence of agate énd fossil
wood make this horizon and ideal marker bed for the greater part

Mﬁoﬁmﬁhe.exposed Cretaceous-Teftiary contaét on INNAMINCKA,

i CH‘Silification ' the uppermost part of these sediments occurred

during middle Tertiary times (Oligocene to Qarly Miocene) as part
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e tﬁwgt?}}mx@ﬁhéuﬁmiésf%&%?ﬁq%*%ﬁ&9Jf?5¥%7@f¢‘L‘kaMbez
of, OhﬂimmédiatelyqfoI&dwingedeepﬁWeatheTingkwﬁThﬁsLsiiicification
pfbcesS‘affébtédK%HeEeXbOSed%ﬁocksaoffmuch'oerouthunStralia
but in the..Innamincka: idrieariappears: .todbe irestricted to: the Eyre
Formation with-:only minon isilicificatiom of -the-Winton where -
the Eyre Formatidir-wasivery thingn.Tothe west of -the Great
(gééiggiigﬁ:ﬁitesian.Basih,&coﬁtemponaenous*silCretemoéqurs.
onimuch olderfr06ks)indidétingfthatWtheuprqcessubpenated on the
éxisting eroded land ssurface. at theﬂend“bf.Ear1y Tertiary*
('Eocene')"tifme:,,:u?‘a::r; B Y C R SRR AN RE
R *?TheWSTIdretql(preVioust'nifiszéd to.as "duriCrustv)‘is
afresrsﬁantfcapﬁécﬁ%ﬁhf@%*ﬁgg4§3énfpartially.¢0completely“
silicifieé%gz%g>soiiﬂprofiréo”CLtﬂcapS“mostrdf”thé Innamincka - -
BO'me periphery and<has f.almo’.st-fo,rmed-alae;p.oundlvu&dmgsa%ed SR , 0
from theﬁeroded“céﬁtné of 3§&antiplinalastructurea A-féﬁd;ngs

Cornladine gl Yot
and buttes rémain.-in the. centre~ofcthe dome:hewever, 'sheowing the. -

U el
structure—ef—tire— faol rsdlerete. [Unconformably on the

eroded .structure'is'the Doonbara. Formation, a sequence Qf

- conglomerates: and sandstones~derived 'in part from the siicrete

and’ the Eyre Formationi::The top!of . .this. formation has been -

greatly ferruginised to:fOrmaa"laterite.surface with accompanying
bleéching belows”PisolithsLWQrefformed‘in-many pf the ferruginous
sandétones which when~analysed'showed: iron, 'silica, minor aIqu,lmn= . /vvaﬂﬂj
inium, ‘and’ a'‘small amount of manganese. = T ‘%“Aa'ﬁM‘”v{eOVﬁﬁb |
JVrT o "The- Cadelga“Limestone is less-than 2 m thick on INNAMINCKA

and éeveloped apparently-conformably .on top of'the ferruginous

sandstone, -Reﬁorkinggglmost in situyin the basal portions of
théilimestdne i§ often-observed. Angular fragements of ferrug-
inous*sandstone~{anging from 1 teo. 20 mm. are cemented in a grey .

to offwhite a' pink-limestone, This gives way to a purer lime=-
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stone (offwhite to grey) which almost always contglns chert 1n// AW*

the uppermost part° Only ore location of in situ limestone was

found on INNAMINCKA and this is near Rocky Crossing,. ’///,,,,/w»

A second silicification occurred possibly after the Q/gkﬁi;
Tertiary deposition and it silcreted the Eyre Formation agairm awﬂd
and some. of the Doonbara Formation., Pleistocene clay and

conglomerate are the next youngest units and these were depm

1

osited unconformably on the eroded Tertiary surface. Outcrops §

are mipor and are restricted to banks of creeks where mére recent lg
. . N\

showing a broad shallow feature cut into clay. The base of the

ﬂl; \/7

erosion has exposed them. One cut-and-fill structure was observed§

cut is lined with large glbbers forming a basal conglomerate which

is overlain by a sequence of conglomerate and sand:j/;t—;s~ass;;;d‘§
that between the completion of the deposition and the conglomer- |
ate, however, the land surface again reached stability and the §§
sediments below were subjected to deep weathering and ferruginis- ;§

ation. ' This surface, now known as the gypsite surface, or Warrina

\

iments exposed at that time and its _bresence has been observed
over much of South Australia including areas outside of the G.A. BfE

In some localities a thick gypcrete crust was formed as an evapor §

Surface, modified all of the Great Artesian Basin (G. A B, ) sed~ ‘g g

W" Q”MWM%

itic layer in conditions similar to Lake Eyre today. In other :g

4,

locations, higher topographically than the Pleistocene surface, ii §>§§;

erosion would have prevented the processes associated with the

4

gypsite surface from leaving their mark.

4
vy

In the Cooper Creek area of Innamincka Dome the second

pd

silicification can'be observed at Innamincka Hill and eastwards *ég ‘§
aiong the Creek., The silicification preceded the gypsite pro-

cesses and is generally at a lower level than the protruding

silcrete (Tsi)?capped mesas. The introduction of gypsum and the §$\
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formation of the‘gypsite surface followed, Tﬁe ferruginisation
and intense bleaching associated with the gypsite surfsce appears
to have been widespread and must have erased many features of
previous processes, or at least masked them., The indicators of
the gypsite weathering include colours of yellow ochre to brown
limonite, and pastel colours of yellow, orange, pink and purple,
The main fature is an almost pure white weathered profile Qith
abundant kaolin and gypsum, a backdrop on to which the pale
colours of férruginisation are sparsely introduced,

These colours contrast markedly with the dull dark browns
and reds of"the fs;ruginisation of the silcrete profile and the
brighter bfick reds of the-laterite soil profile;

It is obvious-thaf some sediments gustThave undergone
two or three(é;!iﬁgzweatherlng and ferruglnlsatlon processes

7 .. : . A g W, A alheradiow o WW"‘"(‘
gné/%he last gimd;4xaﬂﬁnzﬂ7 Jﬁa , Wi Ao peed}
ablerodvi frovssi

indications of earlier opes can be seen in many locations.

Epeirogenic movements after the formation of the gypsite
surface would have raised the erosion energy level, The sed-
iments between protruding silcrete mesas would have'been soft
gypseous clays and soils which would have allowed rapid erosion.
The drainage pattern would quickly be controlled to main channels
previoUsly cut through the silcrete and it is assumed that a
very similar drainage pattern occurred in Late Teftiarynand Late
Pleistocene times, The general drainage pattern is thought
to be the same as that present today, .

The rapid erosion produced basal conglomefates and these
filled many channels cut into thé underlying clays. The Cycle
was comsleted with declining energy levels which produced sands

and in turn clays (?Tinggna Clay).
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Minor movements may have rejuvengted the system and
produced the Recent gibber conglomerates and gypseous gibber
‘and séndy soils (Callabonna-Clay)a

. Recent dune sands, claypan or lake deposits énd alluvium

complete the sedimentary cyclé on Innamincka,

ECONOMIC GEOLOGY

Water

o

Water can be won frombﬁgny hop&zﬁns.in the noftheasf.

part of'the Stategp fiom youngest to oldést thé aquifers include
the following:- .

1, The Late Tertiary Dponbara Formation, particularly.to the
north of INNAMINCKA on CORDILLO is used extensively for stock.

A number of wells on the northern limb of Innamincka Dome produce
at shallow depth from Doonbara Formation sands. Natural seepages
are occasionally@developed such as-Nilpie Springs oﬁ CORDILLO and
the eastern end of Callamurra water hole on INNAMINCKA, (Wopfner
1961) .

2. The Tertiary Eyre Formation is an aquifer with a catchment
area around the Innamincké Dome} Many water bores, including a
number drilled to supply water for oil exploration wells produce
from the Tertiary Eyre Formation,

3, The Cretaceous Winton-Formation sandstones are pro§en water

: produéers in southwest Queensland and. northeastern South Australia,
Early this century a number of wells were dug into the kaolinitic
spotted "salt and pepper" sandstoné and_Wat§r~won for the purpose

of watering stock in these areas.
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L, Many water bores of the Great Artesian Basin'produce from

the Cadna-owie Formation.(Transition Beds) particularly close

to the basin margin where numerous natural springs occur,

5. The main aquifer of the Greaﬁ Artesian Basin is thg;ﬁlgebuc&izﬁ_
sandstone (Mooga SandstoneY5%EE_EEEE;ESEE—;;;;~;;—;;;;;;ic sed= équ??éﬁi
iments., It produces very good quality artesian water over much

of the Great Artesian Basin from depths down to aboﬁt 1500 metres.
The intake beds crop out in N.E. Queensland., Some areas are more
saline because of reduced flow and partial stagnation but generally'
the water is potable, Consequently it has opened much of arid

South Austfaiia and Queensland for purposes of grazing cattle and
furnishing the main sock routes with plentiful',supplies° This
aquifer also supplies towns such as Oodnadatta and Birdsville,

6. The Hutton Sandstone is also an aquifer, and—bhss=—is—tire—tow=

It is not used however because

of the Artesian aquifer above ite

Retialein

b, Hydroscarbons -
Hydwneeariems. have so far been recovered from flour format-

ions in the Permian Cooper Basin, three of which are major pot-
ential producexgs,° he Toglachee Formation is Late Permian in age
{ Verrgno || Gt

whereaé?%he Epsilon Formation (minor), the Patchawarra Formation,

2

and the Tirrawarra Sandstone are all of Early Permian age.
The first discovery of hldn@eeﬁbens&was made on INNAMINCKA

at Gidgealpa No., 2 oﬁ'December 31st, 1963, This well was drilled
higher up on the structure than the unproductive Gidgealpa No.1
and produced gas from both the Toolachee and Patchawarra formations.,

WW,W?&»——W

Since the Gidgealpa discovery 22 more=have=restdtedgy—lmod-whick are.

~ AR Queensland. Many of the fields are on STRZELECKI, immediately
v Al '

011 and these

south of INNAMINCKA., Qas & fields

all produce from the Tirrawarra'Sand"stone° Together these two
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Sheet areas in the subsurface hold the whole of South Australia‘'s
known petroleum resources., The only other producing gas well is
Caroline No., 1 in the southeast of S.A. which is tapped only

for carbon dioxide,

 ea

I.J. TOWNSEND
GEOLOGIST
PETROLEUM EXPLORATION DIVISION
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BIBLIOGRAPHY (Continued)

Well Completion Reports (used in cross sections)

Burley No, 1 = Delhi International 0il Corpn,
Coonatie No,1 - Flinders Petroleum,

Fly Lake No, 1 - Delhi International

Fly Lake No, 2 = Delhi International
Gidgealpa No, 1. = Delhi Interantional
Gidgealpa No., 2 = Delhi International

Delhi International

Gidgealpa No.10
Gidgealpa No, 9 = Delhi Interantional
Innamincka Nos. 1 and 2 - Delhi International
Moorari No., 1 - Bridge 0il International
Packsaddle No. 1 = Alliance 0il Dev., Co,

Patchawarra Bore (0l1d) = Government
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