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MURLOOCOPPIE 1:250,000 Sheet
Explanatory Notes

ABSTRACT

The MURLOOCOPPIE “1:250 000 map area occupies the
central platform area of the Permian Arkaringa Basin
and an extreme west to southwestern portion of the
lMesozoic Great Artesian Basin. The Arckaringa Basin

- conbains glacigene scediments, overlain by marine shales

and terrestrial coal-bearing sediments. These were
deposited on a basement of granites and granite gneisses
comprising the northern extremity of the Gawler Craton.

Unconformably overlying the Permian are rocks of
the Great Artesian Basin, consisting of the basal
terrestrial Algebuckina Sandstone, the transitional
Cadna-owie Formation and the marine Bulldog Shale and
Oodnadatta Formation.

The overlying sequence of Tertiary rocks presents
a complex history of repeated phases of sedimentation
and duricrust formation. Repeated "greybilly" silicifi-
cations and periods of erosion in the Eocene to ?Plio-
cene are followed by the formation of a ferruginous or
lateritic unit with .subsequent limestone deposition in
depressions remnant from Miocene to Pliocene drainage
systems.

Groundwater is economically important throughout
the area, and is generally drawn from the Cadna-Owie
Formation. A number of outlying fields of the important
Coober Pedy Opal Fields occur on the sheet. Coober
Pedy is 1.5 km south of the southeastern corner of
LMURLOOCOPPIE. There may be some potential, as yet
untested, for uraniferous mineralisation in possible
Tertiary channel deposits on western MURLOOCOPPIE and
adjacent areas. The coal-bearing Mt. Toondina Forma-
tion has recently been the subject of much private
company exploration.

INTRODUCTION
The MURLOOCOPPIE 1:250 000 sheet lies between
Coober Pedy and Oodnadatba in the central Far North of South
Australia and is bounded by latitudes 28°S and 2908 and
longitudes 155050'E and 135°OO'E. The area is occupied by
six pastoral stations, grazing sheep and cattle: Mable

Creek and Mt. Clarence, south of the dingo-proof "Dog Fence',




and ’t. Villoughby, Evelyn Downs, Mt. Barry and Copper Hill
to the north. The eastern extremity of the Great Victoria
Desert occupies the western one-third of the sheet and is
uninhabited.

The important opal mining town of Coober Pedy lies
1.5 km south of the southeastern corner of the sheet area,
" and the main route of access is the Stuart Highway which

proceeds westerly from Coober Pedy, then north through the

" central portion of the sheet. Access south of the Dog Fence

is good, particularly in the 6utlying 6pal mining areas. To
the north, on Mt. Barry and Evelyn Downs Stations, all field-
work necessitated cross country travel with four wheel drive
vehicles. In the central northern "break-away" (scarp) areas
of the Stuart Range, cross country work is difficult, and in
the Great Victoria Desert it is often impractical, if not
impossible, due to the thick growth of Mulga trees (Acacia
aneura) on dunes. Work here was largely limited to traverses
on the few tracks and seismic lines present and localities
visited by helicopter. |

The present programme of mapping was initiated in
1972 with a reconnaissance field trip and subsequent work
using a Bell 47G helicopter (September—November, 1972), which
Eovered MURLOOCOPPIE and adjacent areas. Follow-up field-
work was conducted in 1973 and early 1974 by L.C. Barnes
(S.A.D.M.) and the writer during which mapping was carried
out on both MURLOOCOPPIE and WINTINNA. S.A. Department of
Lands RC-9 aerial photography (Surveys 709, 710, 711 scale
1:79 200) was used for recording of field data and photo-
interpretation. Later photography, Surveys 1501 and 1500

at a scale of 1:87 500, has also become available, and
relevant LANDSAT-1 satellite imagery has been found useful.,



"he recader is referred to Pitt (1976) for a detailed

report of the mapping and geology of this sheet.

HISTORICAL AND.PREVIOQOUS INVESTIGATIONS

 According to Tindale (1940) the areé under discussion
was traditionally occupied by the Antakiringa tribe prior to
European settlement. Signs of their presence are now rare.
However, during field mapping two stone pattern sites were
located, both on the Pootnoura Creek. Elsewhere, sites have
been noted where even-grained, sandy variants of the Kirackina
Conglomerate, now silicified to an orthoquartzite, have been
used to make stone implements. The opaline "jelly-potch" of
chalcgdonic limestone was also a favoured lithology and
occurrences of flakings are widespread.

The first European to explore the area was Stuart
(see Stuart, 1858) on the first of his atbempts to traverse
Australia. He was fdllowed by Ross in 1874 (Ross, 1875)
who examined a great deal of tThe WINTINNA-MURLOOCOPPIE-COOBER
PEDY area. His work is of significance in the naming of many
of the geographical features in the area.

From 1882 to 1892 Carruthers included the area in
a trigonometrical survey between Oodnadatta and the Vestern
Australian border (Carruthers, 1892). As well as naming
many other features, he re-named many of those of Ross's,

The first geblogical survey of the region was
conducted by Brown (1890), to be followed by the Elder
Expedition of 1891-1892 (Streich, 1892). In 1902, Maurice
and Murray (Murray, 1902) traversed the eastern Great
Victoria Desert, en route locating Tallaringa, a native

well, for the first time. Their geological observations in

this area are of some interest and importance.
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suwseguent reglonal geological work was done by
Brovm (1905) and Jack (1915 and 1931).

The following list of references represents a
sequence of papers and maps which illustrate the’development
of topographic and geological knowledge, and geographic
nomenclature of the region: Stuart (1858), Ross (1874),
Everett (1886, South Australian portion), Brown (1890),
Carruthers (1892), Brown (1899, Northwestern portion), Brown
(1905), Jack (1915) and Forbes (1961).

Recent regional studies are those of Forbes (1961)
and Rochow (1963). Studies pioneering in the detailed
mepping and stratigraphy of the Cainozoic of norther South
Aust:alia have great relevancé to the geology of HURLOOCOPPIE.
Important among these studies are those of: TFirman (1970,
1971), Freytag (1966), Freytag et al. (1967), Jessup and
Morris (1971), Major (1972, 1973(a) and (b)), Nichol (1971
(a) ), Smale (1973), Stephens (1971), Stirton ét al. (1961),
Wopfner (1967, 1972, 1974), Wopfﬁer, Callen and Harris (1974)
and Vopfner and Twidale (1967).

PHYSTIOGRAPHY

The physiographic divisions of MURLOOCOPPIL are
élosely allied to the Tertiary and early fuaternary geology
of the area. With this in mind, the area is divisible into
five distinct zones.

Zone 1 - Stuart Ranze. The plateau region of the

Stuart Range is the major topographic feature on ITURLOOCOPPIL
extending north to southeast across the central portion of the
map area. The range forms the major drainage divide between

the drainage east into the catchment of Lakes Eyre and
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Cadiberravirracanna and that .south into Lakes Phillipson,
VWoorong and ‘/irrida.

Gravity survey barometric levels show the plateau
on northern INURLOOCOPPIE to be relatively level at about
270-280 m above sea level (a.s.l.). TFrom here it dips
gently towards Coober Pedy, dropping to about 240-250 m a.s.l.
England #Hill, the highest point on the sheet area, rises atove
the plateau to about 310 m a.s.l.

Zone 2 - Stuart Range Scarp area. The "Breakaway"

area forming the‘eastern'edge of the Stuart Range is characterised
by complex mesa areas and steep, high scarps. Although cross
country travel is often slow and tortuous, the area is ideal

for detailed examination of numerous vertical cliff sections
through the Tertiary and deeply weathered Cretaceous units.

Zone 3 - Southern Gibber Plains. This zone comprises

the gently undulating plains of the south-facing watershed
which drains the southwestern side of the Stuart Range. In
general, "breakaway" scarps are rarely developed on this side
of the plateau.
A transitional zone, designated Zone 3(a) is defined
. where the characteristics of Zone 3 gradually become subordinated
fo the red, sandy soils and the heavy mulga growth and dunes
of the Great Victoria Desert (Zone 5).

Zone 4 -~ Lastern Gibber Plains. East of the Stuart

Range and its scarp areas, the country consists of wide,
rolling, open plains covered by a lag deposit of silcrete
Gibbers (i.e. "desert pavement"). The monotony of these plains
is punctuated by isolated mesas, remnants of the Stuart Range
tableland. |

Zone 4(a) is distinguished by a remarkéble gibber
lag conposed entirely of Precambrian lithologies, and devoid

of silcrete clasts. DBoulders up to 2 m across occur. Both



Moy 1

Mt witlodghls

\;\
~

ArckanINGGS . DNADAT TA

| %dnodoﬂc
-. LLOIY\?IHGX = / ‘

)
N

MURLCCCOPPIE

EVERARD WINTINNA
GILES
B \A ,’: )
‘ >
%
Q
b2
b
£
\'L g
e Emu Froeld /?
N £
kg
Chaervatery Hill L
3

WARRINA

.

aMt Barry”

TALLARINGA

)

WILKINSON

LakeS T, ~oeirawestl S/

.

4_, -
/,1 COOBER PEDY
£~ .

o Wallira 2

= / «Walliral
A
re .

/

Cootarcerina |
* s

A
.
&

vllcadmo 1 ))

e
o DENISON
PRrg

T RANGES
g,

:\X..

o Boorthanna 1

A\/} Cainozoic paeoleodramage

Walliral  Strat igraphic wells
SCALE
0 (Yo

4€.‘ 100 KILOMETRES
]

FIG. 3

DEPARTMENT OF MINES —~ SOUTH AUSTRALIA

MURLOOCOPPIE & ADJOINING AREAS
SELECTED . CAINOZOIC & GEOGRAPHIC FEATURES

Compiled Scale 2
‘ oy iven G PITT. e celo
P B SECTION Dote: 7ty N D
Drn. [} W
. ~ Drs. No. 79-1015
Director of Mines Ckd. |
10095 *3 LT




the Trceeoubrian clasts and the accompanying soft gypseous
soils were derived directly from the underlying Cretaceous
unit. |

The creeks draining Zones 1, 2 and 4 develop into
wide, braided ephemeral rivers, supporting a growth of river

red gum (Eucalyptus camaldulensis) in Zone 2, with gidgee

(Acacia cambapgei) becoming common in Zone 4. After a good

season, waterholes are common and wildlife prolific.

Zone 5 - The Great Victoria Desert. This zone

occupies the western one-third of MURLOOCOPPIE. It consists
largely of unconsolidated but essentially non-mobile sand
dunes overlying é compacted red-clay,sandy soil (Qrm, liajor,
197%(b) ) with rare outcrops of Tertiary limestones and
Cretaceous rocks. Individual dunes may be up to 10-15 m
high and many kilometres in length. The desert is generally

heavily forested with mulga‘(Acacia aneura) and Acacisa

linophyvlla rendering cross country work difficult. Although

mulga is the main agent in fixing the dunes, both the inter-
dunal flats and the dunes themselves are covered in a prb-
fusion of native pgrasses, flowering bushes and shrubs and
wildflowers, after seasons of exceptional rainfall, such as
197%  and 1974. | |

’ The major contributor to the physiography of the
Great Victoria Desert on western MURLOOCOPPIE and eastern
GILES is an extensive south-flowing palaeodrainage system
whidh, though probably defunct since the late Pleistocene and
now infilled with unconsolidated dune sand, still retains
some topographic expression. The system has been named the

Tallaringa Palaeodrainage System (Barnmes and Pitt, 1976(C) ).



STRATIGRAPHY

Only Lower Cretaceous and Cainozoic units occur in
outcrop on LIURLOOCOPPIE. Older rocks, specifically the Upper
Jurassic of the Great Artesian Basin, the Permian of the
Arclaringa Basin and Precambrian crystalline basement are
present in the subsurface, and have been intersected in
South Australian Department of Iines (5.A.D.M.) stratigraphic
wells Karkaro 1 and lit. Furner 1.

A summary of the stratigraphy of LIUURLOOCOFPPIE is
given in Table 1, together with thicknesses intersected in
the above stratigraphic wells.

CARPENTARTAIT

S.A.D.1M., Karkaro 1 and I't. Furner 1 entered granitic

and rneissic basement at 472 m and 549 m respectively. These

basement rocks répresent the northern extremity of the Gawler
Craton. A five-sample Rb;Sr isochron was obtained from lLit.
Turner 1 giving an age of 1525 I 99 Ma*.

(?) DEVONIAY

A sequence of dense dolomites, with minor grey
shales and dolomitic sandstones has been defined as the
Cootanoorina Formation (Townsend and Ludbrook 1975), from

»

intersections made in Weedina 1, Mt. Willoughby 1 and Cootanoorina 1

on WINTINNA and WARRINA. The unit is responsible for marked
positive pravity features and is restricted to the Vintinna
and Boorthanna Troughs which are marginal to the Arckaringa
Basin. The Cootanoorina TFormation may not occur in the sub-
surface on I'URLOOCOPPIE, as that sheet occupies the central

portion of the basin.

* AW, Tebb, 1972. Amdel-S.A.D.II. Geochronology Project
1/1/122, Prog. Rept. 9 (unpublished).



TABLE 1

STRATIGRAPHY
Stretigraphic unit, Map Thickness
Age primary reference(s) Symbol (metres) Lithology Remarks
N .
Alluviun Qra Fluviatile muds sends eand gravels. Occupies modern drainage chennels,
flood plains and minor claypans,
© Send (5] Yellow-red aeolian quartz sands. Seif dunes end sand spreads of the
& Medium to fine grained unconsolidated. Great Victoria Desert. Partially
3 . fixed by vegetation.
3 ;
= Red=~brown Boils Shallow red-brown clayey -~ sandy soils 2§§r§cteriged Ey t?e gro;tg o{i
Major, 1 b Qrm ¢k stands of mulga. nderlies
(_aJ » 1973(0)) the sands of the Great Victoria
Desert.
8 Undifferentiated Q Red-brown to grey, silty to sendy Derived from breakdown of under-
Quaternary . 80ils and weathering products with a lying units, Often gypseous due to
28 surface log of silcrete gibber. reworking of "Gypsite!
K] i Calcrete Qea 0.1 to White to pale coloured platy to Superficial deposits veneering out-
% 3= "1.0 nodular caloxete crop on western NURLOOCOFPIE,
& 2 Regional correlations unknown.
< X
7 ———
) . . Preservation of original gypsite
Gypsite “pr Lassive ggpsum Cr“Sts.ind crust is rare. Usually eroded
associated gypseous silts and reworked into younger units.
DiScpnforni€7
© Chalcedonic linestone T-Q < Creaz to light grey, variably Fresh water or brackish lake
g (MangatitJa, \t, chelcedonic limestone. Lower portion deposit. Remnants occupy the
Q #1i1lloughby Limestone often frigmentury and earthy. "Talleringa Palaeochannel™ and are
3 eguivalent: Xajor characterised by the growth of a
a 19¢3(u), Nichol, 1971 red-flowering Dodonaea
= | S
b
N
3
© Doonbara Formzution T~Q (4 Red-brown, silty to uvandy, friadble One of the major rock types forming
s eguivalent (wopfner, ferruginous rocxs. Vurisbly the cap of the Stuart Range plateau
b4 1974) pisolitic, luteritic scd/or calcar- Developed as a partly alluviated
s eous, Often si.icified, producing and reworked palaeosol under moist,
a & "jasper breccia®. humid (oxidising) conditions.
KH
Disconformity
ki Conglom— Tk 2=-15 Chennel-confined deposits of silcrete Occupies the "Mirackine Palseo-
5i§2§ (EZrn sgand elrat-bearing conglomeruates, ssnds Channel® end tributeries, en
Pitt 1976(2)) end silta. Variebly silicified end/ exhured Tertiary galaeodrainage
u ! or forruginised, system. No fossils have been found,
T spart from silicified wood pebbles,
o - - . . .
N _
,"_:“ Lonamcd widenproad Tms 1-5 *lles, read, relatively thin polished Txtensive sandy equivalent to the
- silicified sunds fllcrete pobble~beouring sands or chanrel~confilad Mirackina Conglon-
34 (Barnes and ritt, #ilty sundse. Often nmassively erate, Invariebly occurs as a zase
® 1976 Q) silicified. sive silcrete on MURLOOCOPPIE -
g s a elsowhers may be more thickly
3 83 developed and only pertieslly
£ O - . 8ilicified as at Mt. Sarsah
= A~ (DALHOUSIE)(see Barnes and Pitt,
& 1975(c).
Erosionel disconformity ‘
8 Silerete (Wopfner, . Tsi Quartzose silcrete of the duricrust Rare isolated remnants only: these
8 1974) profile (Wopfner, 1974): "grey- are usuelly broken down and incore
A . billy™ silcrete porated into younger units in psart.
B Otherwise present only as clasts in
3 Tok end Tms
&
. Erosional unconformity
g Oodnadatta Formation Klo Grey to grecrnish grey cleystones and Generally ctrongly bleached and
Bt (Freytag, 1966) siltstones altered in outcrnp. Minimal out-
A crop occurs on MURLOOCOPPIE,
= Marine,
Coorikiana Sundstone Klk 10-14 Fine to coarse grained, clean, mica- Basal member of the Oodpadatta
Member (Freytag,19¢E) ceous glauconitic and/or keolinitic Pormation. Often extensively bio-
) sandstoues, variably massive fiasile turbated and may be strongly
and/or cross-bedded, with silty ferruginised,
interbeds, Marine.
Bulléog Shale K1b 120 Dark grey silty shule varisbly Usually deeply weathered to a light
(Freytag, 1966) carbonaceous, pyritic or glauconitic grey or off-whiteq, Thickness
with a scattering of Precambrien increases to some 400 m in centre of
cobbles wund boulders. osome fossil- the Great Artesian Basin.Base in
ferous lirestone or concretion Giddinna area
orizons, often well-developed near en as a ig;:iieczigfz tﬁlhm
base, major brown-~ grap
weathering, thickness (metres).
fossiliferous | Mt.PFurner Karkaro4
E] limestone
bel horizon.
o Marine. 42 60
g ==
3 Unnamed trunsitional K1t 710+ Largely "shale, dark grey, organic~ On MURLOOCOPPIH
2 unit (Pitt, 1975, and rich ... with partings of quartz outcrops only
B this pnpers sand, very fine grained pale grey in Giddinna
3 silty and micaceoua"(Lindsay,19?55 urea where it
5] with lenses of conglozeratic sands is characteris-
and "cove-in-cone" limestones. . ed by & repark
Gypseous throughout snd may be some- able "b ulder .
what glauconitic., ° field" - a Not rocognisad
heavy boulder
leg developed
on soft gypseos
50ils.
Restricted
marine.
Cadna-owie Formation Klc Grey to off-white, finely micaceous, Kajor mpuifer of
q (%wopfner, et,al.,1970) pebbly to cobbly medium to fine the Graat
ﬂ gralned quarts sandstone. DBecomes Artesian Basin 44 o8
o fine grained in the upper portion in this region.
8 with micaceous siltstone and clay- Tranaitional
] Btone interbeds. marine,
Trensgressive disconformity. Units below occur subsurface only.
3 Algebuckina Sandstone Jua White to pasle grey medium grained to Basal unit to
% ﬁ (Wopfner et.al,, 1970) codﬁomeratic keolinitic quartz sand- the Great
2 stone. Planar, angular cross-bedding Artesian Basin 27 jiot intem
& often well developed with pebble in this region. kected.
conglocerate layars b buses of Bets, Fluviatite.
Unconformity, erosion
Kt. Toéﬁina Formation Plt Upper unit: Interbedded sandstones, Lacustrine,
(Townsend snd Ludbrook siltstones, couals and curbonaceous fluviatile
3 1975) sholes. kinor calcareous and/or
d pyritic sandstones. 390 230
] Lower unit: Pale to dark grey, non- aQ
a carbonaceous, sometimes calcareous, g
2 . ¢laysy sundstones, siltstones, eilt- g
stones &nd interbedded shales. g
a
Stuart Range Formution  Pls Greenish grey sundy to silty clay- Reatricted 27 104
(Townsend end Ludbrook stone., -5mmrine.
1979) d
M
['Y a
BoortLanna Formation F1lb Upper unit: Pebbly to bou!lde sand~ ;Lower unit:
5 (Townsend and Ludbrook stone gradea bedding often wel dreworked
" 1975) aeveloped. Qgls cigene
Lowor Lnit: FPebbly to cobbly clay- Ymuterial ot interd
stone. ‘:deposited pected 67
s under fluviell ®¢°¢
und partial
marine con-
ditions.
Unoconformity
Cootanoorina Pormation ()] Dense, pale grey dolomites, shules Restricted to
(T9wnsend ard Ludbrook und dolomitic sandatones, Gome Boorthanna and
1975) . evaporites, wintinna Trough#d
g and is not likely
E) to subcrop on
g MURLOOCOPPIE. Not intersected
g Intersected in
o~ wevdina No., 1
Boorthuina 5o.1
and Mt. Willoughdby .
No. 1 y1

Unconformity

CARFPLENTARIAN

Crystallire basopent <
(Thomson, 1974) f

Granite und granite gneiss
of the Gawler Craton (dated
8t 15294+ 99 m.y. from a
5-sample Rb-5Sr isochron from
kt., Furner core msterial
(Wedd, 1972))

7.D. 472 |T.D. 549




The Lower Permian of the Arckaringa Basin has been
divided into three units defined‘by Townsend and Ludbrook
(1975): the Boorthana Formation, Stuart Range Formation and
I't. Toondina Formation.Townsend (1975) gives a detailed descrip-
tion of these units.

The lowermost unit, the Boorthanna Formation,

unconformably overlies the Cootanoorina Beds. Two subunits
may be distinguished: a lower diamictite (equivalent to the
Permian rocks outcropping along the margin of the Peake and |
Denison Ranges) and an upper conglomerate. The latter displays
graded bedding possibly attributable to turbidity currents.
Intersections in stratigraphic wells suggest that
the lower diamictite is restricted to marginal troughs of the
Arckaringa Basin whereas the upper conglomepate laps onto the
western and southeastern parfs of the central platform area
of the Arckaringa Basin, but is absent over the central to
northeastern part of the platform. Thus, with respect to
ITURLOOCOPPIE, the Boorthanna Formation is probably present
only in the far west and northwest of the sheet.
Townsend and Ludbrook (1975) give an age of lower
Sakmarian for the Boorthanna Formation; based on determinations
by%Balme (1964), Iudbrook (1961, 1967(a) and (b) ) and Harris
and LicGowran (in Thornton 1970, 1971 and Townsend 1970, 1971,
1975) « '

The Stuart Range Formation consists essentially of

a homogeneous green-grey claystone. The unit is very distinc-
tive on lithological and electric log characteristics and is
interpreted as having been deposited under restricted marine

conditions. It apparently conformably overlies the Boorthanna
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Formation on western LURLOOCOPPIE, and elsewhere on the sheet
rests directly on crystalline basement.

The formation is considered to be Sakmarian-Artinskian
in age (Townsend and Ludbrook, op. cit.).

Apparently conformably overlying the Stuart Range

. Formation, the lit. Toondina Formation is divisible into a

lower non-carbonaceous unit of sandstone, shales and siltstones
and an upper unit bearing sandstones, siltstones, coals,
carbonaceous shales with some pyritic and calcareous sandstones.
This upper unit is the subject of much exploratory work on

the part of private companies, and large reserves of coal

within it are already proven at Lake Phillipson.

On MURLOOCOPPIE, private company work to date has
shown that pre-Upper Jurassic erosion has stripped the Iit.
Toondina Formation in many areas although some remnants of
the coal-bearing upper unit are still present (see for example,
IlacLean, 1975). Townsend and Ludbrook (1975) suggest a
Sakmarian to Artinskian age for this formation.

JURASSIC |
Unconformably,overlying the Permian sediments, the

Algebuckina Sandstone forms the basal unit of the Great

Artesian Basin in this region. It is of limited extent on
ITURLOOCOPPIE and occurs in the subsurface on the eastern
half of the sheet only. |

The unit was defined by Wopfner et al. (1970) as
a terrestial-fluviatile sequence consisting of medium-grained
to conglomeratic, kaolinitic arenite beds with well-developed
angular, planar, current bedding.,

On the basis of plant fossil and palynological work
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by farris (1962 and 1970, also in Wopfner et al., 1970), the
4lgebuckina Sandstone is regarded as Upper Jurassic.

CRETACEQOUS

The Cadna-owie Formation overlies the Algebuckina

Sandstone, the boundary being marked by a transgressive
disconformity. Wopfner et al. (1970) have defined it as a
sequence of transitional and shallow marine sands underlying
the deeper water Bulldog Shale.

It tjpically consists of a fine to medium grained

quartz sandstone, but in the upper portions fine grained sandstones

or sandy ,micaceous siltstones may be present. . The

unit may contain thin coal bands and often has a high content
of pebbles and boulders derived from Proterozoic rocks. The
origin of such clasts is discussed in Wopfner et al. (1970).
The Cadna-owie Formation outcrops on MURLOOCOPPIE
only along the western margin of the sheet, in the Greét
Victoria Desert.
The unit is considéred to be Neocomian to early
Aptian on the basis of palynological and foraminiferal
evidence (Harris 1965, Wopfner et al. 1970, Ludbrook 1966,
- 1967(a) ).

' Cadna~owie Formation underlies the Bulldog Shale
tﬁroughout the sheet area, and much of it, particularly in
the southeast, may be the deltaic lit. Anna Sandstone liember.

In the southeastern corner of MURLOOCOPPIE a

distinctive unit has been mapped which is transitional both

vlithologically and stratigraphically between the Cadna—owie

Formation and the overlving Bulldoz Shale., It consists

largely of dark chocolate brown shales, interbedded with

conglomeratic sandy lenses and "cone-in-cone' limestone in
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this area. The unit is equivalent to the 8 m thick "Unnamed
Transitional Beds" of Ludbrook (1967 (a) ) underlying larree
Formation in Stuart Range MNo. B.Bore. (The unit should not
be confused with the "Transition Beds" of Whitehouse (1954)
which is correlated with the Cadna-owie Formation). On
I"URLOOCOPPIE the unit has a distinctive top and base. These
consist of, respectively, a persistent brown-weathering lime-
stone horizon in the basal Bulldog Shale, and the coarse
sands of the Cadna-owie Formation.

As it cannot be assigned satisfactorily to either
the underlying Cadna-owie Formation or the overlying Bulldog
Shale, it is best regarded for the present as a separate,
informal transitional unit. Although of minimal thickness,
the area of outcrop is disproportionately great and for this
reason the unit may assume some importance in future mapping
in the region. |

Tentative subsurface identification has Dbeen made
of this "transitional unit" during S.A.D.M. drilling operations
in the Stuart Range area (P. Smith, S.A.D.M., personal
communication, 1975). However it has not been recorded on
western NURLOOCOPPIE (in the Great Victoria Desert) due to
lack of information. |

L]

A fauna containing abundant Textularia anacooraensis

and other foraminifera was recorded by Lindsay (1975) fme a
sample of this unit, indicative according to Ludbrook (1966)
of the lowermost Aptian. Lindsay (1975) also notes "... the
degree of diversity of the foraminiferal microfauna suggests
at least a partially marine environment of deposition, but
the lack of other fossils, the Wholly agglutinated assemblage
and the organic-rich lithology indicate restricted'and/or

marginal marine condtions”..
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The Bulldog Shale conformably overlies the Cadna-

owie Formation (and the "transitional unit") forring the bulk
of Cretaceous outcrop on LURLOOCOPPIE. Vhen fresh it is a
dark grey, fossiliferous, silty, variably carbonacecous,
pyritic or glauconitic shale. However, it is usually seen
in outcrop as a deeply weathered light grey off-white shale,
occasionally silty or sandy. Fossiliferous concretionéry
limestones form horizons particularly in the lower part of the
unit. Clasts of typical Precambrian lithologies occur
sporadically. The shale may be silificied to a cream or
multicoloured porcellanite, or bleached and ferruginised to
a red, orange or purple colour such as in the IMt. Gillen area.
In general, only fhelbasal member of the conformably

overlying QOodnadatta Formation, that is, the Coorikiana Sand-

stone llember, is preserved above the Bulldog Shale, but beneath

the Tertiary rocks of the Stuart Range. It consists essentially
of fine to medium grainea, massive to cross bedded sandstone
with rare interbeds of grits. Bioturbation, worm tubes and
such structures are extremely common. A glauconitic content,
often recorded in the subsurface may be iepresented in out-
crop by ferruginisation of the coarser sands.

The unit is perhaps the most prominent of -a number
gf thin sandy intercalations which occur sporadically within
the lower Cretaceous sequence.

| Within the Stuart Range escarpments, the passage

upwards from Bulldog Shale into Coorikiana lember is gradual
and this, allied with the strong alteration of both and the
coarsening of the Bulldog Shale in the Coober Pedy area renders
their identification and mutual distinction subjective. The
base in this area was therefore chosen at the lowermost grit

bed - a lithology not typical of the underlying Bulldog Shale,
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Few remnants of the rest of the Oodnadatta Formation have been
observed cbove the Coorikiana llember in the Stuart Range, butb
where present it consists of deeply weathered and bleached

shales.

An abundant shelly fauna from the Lower Cretaceous
units indicates an Albian age for the Oodnadatta Formation,
a transitional Albian to Aptian age for the Coorikiana liember
and an Aptian age for the Bulldog Shale (Ludbrook, 1966).
TERTIARY TO EARLY QUATERNARY

With the exception of the Tallaringa Palaeochannel,
Tertiary sediments and duricrusts are confined to the Stuart
Range and outliers. The rocks capping this dissected |
plateau consist of a complex of sediments and duricrusts
whose ages range from (?)0Oligocene to late Pleistocene. A
major obJjective in the present mapping programme has been
the delineation of those units and their sequencé and environ-
ments of formation.
| The earliest known Tertiary rock unit in the area
is a silcrete now preserved only in the form of clasts in
younger units but has nowhere been recorded in situ. It

may be equivalent to the "Silcrete of the Cordillo Surface”

(WJopfner 1974). The "Silcrete of the Cordillo Surface" is

of probable Oligocene age and throughout northern South
Australia affects the Paleocene to Eocene Eyre Formation and,
according to Yopfner (1964), older units from Cretaceous %o

Precambrian. &LZyre Formation has not been mapped on LURLOOCOPPIE,



- and silcrecte-related alteration (bleaching and silicification)
of the exposed Cretaceous rocks is the first event of Tertiary
- age preserved in the geological record in the area.

The l'irackina Conglomerate consists of a fluviatile

.sequence of conglomerates bearing silcrete, quartz and shale
clasts, massive to cross bedded sandstones and some shales.
Sediment for this unit was derived from erosion and pre-
existing silcrete, Eyre Formation (Wopfner et al., 1974)
- bleached Cretaceous shales, and Cretaceous sandstones. The
top of the unit is massively_silicified to a '"greybilly"
silcrete, similar to the clasts contained within it.
Distribution of the unit strongly suggests deposi-
tion within a large palaeodrainage system, composed of a
number of tributaries and a main channel -~ the "Ilirackina
Palaeochannel” - which is over 200 km long (Barnes and FPitt,
1976(a) Part 2, and 1976(b) )« Equivalents of the Mirackina
Conglomerate possibly occur in the Tallaringa Palaeochannel,
as discussed in Barnes and Pitt (1976(a) Part 4).

Thin, widespread, strongly silicified sands, bearing

polished silcrete pebbles, and thought to be equivalent to
the llirackina Conglomerate, form the most prominent silcrete
on LILRLOCCOPPIE. These sands are to be named the It. Sarah
Sandstone (Barnes and Pitt, 1976(a) Part 3, 1976(d) )

In the absence of palaeontological evidence an age
for the Kirackina Conglomerate and ?associated sands has been .
deduced from lithology and field obsefvations. The presence
of silcrete clasts, perhaps derived from the silcrete of
Cordillo Surface, suggests a post-Oligocene age whilst the
stratigraphic position beneath the Pliocene or early Pleisto-
cene Doonbara Formation and its equivalents (see later)

‘suggest a pre-Pliocene age. The lMirackina Conglomerate and
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the Lit. Sarah Sandstone are thus probably of . iocecne or
Pliocene age.

Further studies are aimed at establishing the relation-
ships between the llirackina Conglomerate and mid- to upper
Tertiary units occurring within the Lake Eyre Basin, in
particular, the Etadunna Formation.

Post-dating and unconformably overlyiﬁg the llirackina
Conglomerate and equivalents is a friable, red, ferruginous,
clastic rock which forms a major portion‘of the complex of
units capping the Stuart Range plateau. This unit is equated

with the Doonbara TFormation (Wopfner 1974)., Silicification

occurs within it but is irregular and has produced a brittle
"jasper breccia", or "puddingstone".

It is thought the unit developed as a ferruginous
colluvial mantle from break-down of underlying rocks under
humid conditions. Iinor mass movement served to transport some
" of the debris into local depressions. It must thus be regarded
as a palaeosol only in part, and it is important to recognise
that it has a significant, though variable, sediméntary
aspect. Detailed work has shown that the local depressions
.were remnants of the palaeodrainage system within which the
Kirackina Conglomerate was deposited.

W Following the development of the Doonbara Formation,
carbonate deposition took place in a restricted lacustrine environ-

ment (again usually confined to the local depressions) resulting

in chalcedonic limestone now mapped as the Mt. Willoughby and

Mangatitja Limestones (Wichol 1971(a) and lajor 1973(a) ).

Limestones of this type have also been recorded in the "Tallaringa
Palaeochannel".
The age of these limestones is as yet ill-defined,

but believed to be between upper Pliocene and middle Pleistocene.
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The following comments are intended to be explanatory
0 the schematic section on the accompanying LIURLOOCOFPIE
sheet.

The earliest Tertiary events of importance to the
region are the deposition of the upper Paleocene to Locene
Eyre Formation (Wopfner, Callen and Harris, 1974) and its
subsequent silicification probably during the Oligocene. The
resultant silcrete was termed the "Silerete of the Cordillo
Surface", by Wopfner (1974) and is, for ease of reference,
informally numbered Siq onAthe Schematic Section. ZIyre Forma-
tion has not been recorded on MURLOOCOPPIE and Siq affected
Cretaceous units exposed at the time.

The next identifiable Tertiary event on MURLOOCOPPIE
is a major fluvial phase involving erosion of the Cretaceous
rocks and Siq silcrete and the deposition of the Mirackina
Conglomerate. The occurrence of "greybilly" silcrete clasts
in sequences of the Mirackina Conglomerate which are capped
by a "greybilly" silcrete demonstrates that a phase of silcrete genesis
Si2 - postdated this fluvial phase and clearly shows that there
were two distinct phases of '"greybilly" silcrete genesise.

The silcrete relationships observed in the lMirackina
\bonglomérate and discussed above are also present in the Lit.
Sarah Sandstone. In the past, these relationships were inter-
preted as indicating reworking contemporaneous with silicifi-
cation, however Barnes and Pitt (1976(a), (d) ) believe two
distinct generations of silcrete are implied.

At Tawks Nest Well (WINTINITA) Doonbara TFormation is
irregularly silicified into a jasper breccia - 815, and
furthérmore overlies with a sharp contact, and contains

boulders of, lirackina Conglomerate. This demonstrates that



Oi, is distinct from the prior silicification Ll‘i,I and Siae

2 2
4 fourth, separately identifiable silicification -

Si4 - 1is present in the form of chalcedonic veining and
replacement within the 1lIt. Willoughby and llangatitja Lime-
stones and equivalents. Field relationships of this silici-
fication are not well understood - as the lit. Willoughby
limestone overlies the Doonbara Formation largely conformably,
Si3 and Si4 may be oneand the same. Recent work around
Coober Pedy, however, suggests Si4 is significantly younger
(L.C. Barnes, personal communication, S.A.D.IH. 1975).

Ferruginisation has likewise been subdivided into
a number of phases. It occurs, firstly, both in the basal
and uppermost portions of the Mirackina Conglomerate
(designated Feq). Petrographic examination (Whitehead ﬁ974)
indicates it predated the silicification (Sig) on the
I“irackina Conglomerate. The most distinctive ferruginisation
is that associated with the Doonbara Formation and equiva-
lents - Fe2 - the "ferralitization" of Wopfner (1974).
Deposition and.ferruginisation»of the Doonbara Formation are
regarded as virtually contemporaneous by the present writer.

The limitations to the ages of these silicifications
and ferruginisations are clearly defined by reference to the
aées of the various units in which they were developed and/or
reworked as presented in Table 4.

YUATERIIARY

llassive, crystalline gypsum crusts, directly
correlated to the "Gypsite" of Vopfner and Twidale (1967)
occur only rarely on NURLOOCOFPPIE. In general, the gypsum
derived from this crust has been eroded and is being continually
recycled through all surficial units. Thus the age of gypseous

inpregnations or crusts in most cases is not defineble, and
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conclusive identification of the "original" gypsite crust
is hazardous.

Zastern IITURLOOCOPPIL is characterised by deflated
nesas or terrace levels which were probabiy derived by
reworking and lowering of the "Gypsite" crust. The ill-
defined scarps bounding these levels are mapped on the
accomnpanying i"URLOOCOPPIE sheet, and recorded in the
legend, however the reader should note that they generally
do not represeht in situ "Gypsite."

Jopfner and Twidale (1967) regard a certain
ferruginisation phase and minor silicification to be associ-
ated with the development of the Gypsite. These are desig-
nated Fe5 and Si5, however their genetic relationship is
st11ll considered not fully proven.

Calcretes have been recorded only in the Great
Victoria Desert,'associated with outcrop of limestones and
Cretaceous units. They are rarely well developed and occur
usually as thin veneers over-older rocks. There is little
evidence available to relate them to calcretes elsewhere in

the State.

A red-brown clayey-—sand (4rm: kajor (1972) ) occurs

throughout western LURLOOCOPPIE and underlies aeolian dune

ééggg. In some areas a deepening in colour of the latter
suggests derivation from ¢rm, which outcrops in interdunal
areas.

Recent work in the Coober Pedy area has investipgated
the distribution of at least two Quaternary units until now
regarded as unmappable. ‘These units have not been represented
on the ['URLOOCOPPIE sheet. The older, a red-brown gravelly
to claycy sand appears to be widespread on the southern

Stuart Range. It apparently is derived by reworking of the
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Doonbara Tormation which it superficially rescmbles. Previously
it has been recorded in creeks incising the Stuart Range on
northern LURLOOCOPPIE. Barnes (S.A.D.lM. personal communication,
1975) has suggested a correlation with the Illeroo Pedodern

of Jessup and Norris (1971). The younger, consisting of

silts and gravels with a prominent red brown clay, may correlate
With.the Pooraka Formation (Eirman, 1969) or Callabonna Clay

(Firman, 1970).

STRUCTURE

The geological structure on LIURLOOCOPPIE consists
of parts of two major, largely undeformed, superimposed
sedimentary basins, overlying the crystalline basement of
the Gawler Craton. These basins are the Permian Arckaringa
Basin and the liesozoic Great Artesian Basin.

The overall configuration of the Arckaringa Basin
has been amply described and discussed by Townsend (1975).
It consists essentially of a central platform area, within
which IIURLOOCOPPIE is situated, surrounded on the northeast
and northern,'easterh and southern sides by deeper troughs -
the Wintinna, Boorthanna, Phillipson and Wallira Troughs
réspectively. The whole basin is some 200 to %00 km across.
ﬁre—Permian sediments are restricted to the Wintinna and
Boorthanna Troughs.

Over most of the central platform area, including
MURLOOCOPPIE;Permiah rests directly on basement, and is.
generally flat lying and undeformed except where locally
disturbed by faulting as at Iit. Toondina, on OODIADATTA,

In the liable Creek area, the lLiable Creek High forms
a basenent ridge over which Permian is probably absent. In

the northeast and northwest corners of the IIURLOOCOPPIE sheet,
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the busorons decepens bovards Tintinna and Boorthanna Troughs.
(?)Devonicn dolomites (the Cootanoorina Tormation) are confined
to these two troughs.

Unconformably overlying the Arckaringa'Basin sediments’
are those of the Great Artesian Basin. Again, these units
are virtually undeformed and flat lying. In the Giddi
Giddina/Oolgelima area, however, dips of 50—50 were recorded
on outcropping sands and shales of the unnamed transitional
unit. These dips appear to outline a gentle west-plunging
anticline which exploratory drilling and structure
contouring (liason, 1975(b) ) shows to be part of a dome. The
remarkable freshness of the units exposed within the anticline
and dips recorded on surrounding gypsite crusts suggest the
structure i1s quite youné and post-dates the most recent phase
of deep weathering.

A ﬁajbr lineament which forms an extension of the
Karari Fault extends from eastern TALLARINGA to Lake Eyre
North, traversing the southeastern corner of MURLOOCOPPIE.
This feature is visible on LANDSAT-4 imagery and preliminary
geological sheets and has a pronounced effect on water quality
in the Oolgelima Creek due to enhanced local recharge (lason,

1975(0) ).

GEOPHYSICAL SURVEYS

llost geophysical data available in the area has
been obtained through systematic investigations, largely by
the 3.A.D.M., of the Arckaringa Basin. This work began in
1961 and led to intensive studies in 1968 and 1969 allied
with the drilling of a number of stratigraphic wells. The

results'and implications of the latter are summarised in
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Covmsond (107%). Seisnmic and other work conducted at this
time is described in Hilton (1970 and 1969(a) ). Other reports
dealing with this work are detailed below and/or appear in

the Bibliography to these Notes.

Aeromarsnetics

Aeromagnetic data over the sheet area have been
compiled by the Exploration Geophysics Section of the S.A.D.H.
from surveys by Delhi (Aeroservices Corporation, 1961 and
1962) , S.A.D.IM. and Exoil. Total magnetic intensity map
Coverage is available at a scale of 1:250 000 and contour
interval of 50 gammas.

Detailing the aeromagnetic features of the sheet
area i1s beyond the scope of these Notés, howeVer, it may be
noted that they reflect largely the relatively shallow
magnetic (in this area, crystalline) basement.

Gravity

Figure 4 is extracted from the S.A.D.M. 1:1000000
Bouguer Gravity Anomaly lMap of South Australia (Coppin et al.,
197%). Information inthe area under discussion was compiled |
largely from S.A.DM. gravity surveys in 1968-1969 (Hall and
Townsend . (1971), Nettleton (1970) ). Major features are the
Mabel Creek basement high (which shows as a marked gravity
ﬁigh),»a gravity low in the Karkaro area, and the Willoughby
gravity low Where some 1,200 m of Permian and Mesozoic
sediments overlie basement.

Seismic

Intensive seismic investigations have been conducted

over much of the Arckaringa Basin (2ilton, 1964(a), (b) ), with

resultant basement contour interpretations as detailed by



Tilton (00 0(ag, 1972 ané 1973). Tor the drilling of
stratigraphic wells £.4.D.15. Karkaro 41 and lit. Furner 1 on
I'URLOCCOPFPIL, preparatory seismic refraction lines were shotb.
The wells themselves were located on the basis of gravity
data. |

One recent practical application of the regional
gravity surveys stemmed from the recognition of the lMabel
Creek and Coober Pedy basement rises and their probable
presence as little as 30 m beneath the surface. These rises
were subsequently investigated to detect areas of near;surface
basement rocks as potential sources of aggregate for the
Tarcoola—Alice Springs Railway, using shallow séismic
techniques (Melson, 1971(5), (b) )« The reader is also referred
to Nelson (1973(a), (b) ), for details of shallow seismic

investigations of bridge sites for the Railway.

ECONCOLIIC GEOLOGY AND POTENTIAL

OPAL |
The important Coober Pedy opal field lies 1.5 km
south of the southeastern edge of the sheet area. Outlying
fields are present up to 40 km away, including, on IMURLOOCOPPIE,
fields such as Shell Patch, Nineteen Mile, Fourteen llile,
éiXteen I'ile and Hans Peak. The opal occurs in deeply
weathered siltstones and shales of the Bulldog Shale.
.In contrast to earlier concepts of opal.depbsition‘at'
Coober Pedy it does .not appear to be aquiclude-related. The real
controls of deposition are-at present ill-understood.
(See Hiern 1965(a), (b), 1967(a), (b), Ward 1915, 1917).
Opal mining has also been attempted at England Hill



AOLIIT and IUNITE

fear Imbitcha Bore, on WINTINNA, Heath (1962)
described kaolin deposits which, though of high grade, were
unecononic due to factors of isolation and difficult extrac-
tion. The deposit occurs in high cliffs bordering on the
Arckaringa Creek stratigraphically within, or adjacent to;
sands and siltstones of the thin Coorikiana lMember. Recent
field mapping has shown'this to be a relatively common
relationship and it appears likely that the occurrence of
veins of kaolin and/or alunite accumulations does show some
stratigraphic control. This factor may have application
regionally in the search for kaolin or alunite deposits,
COAL

With the proving of considerable reserves of coal
at Lake Phillipson on COOBER PEDY there has been much interest
in the Permian on MURLOOCOPPIE and adjacent areas. The coal
occurs in the upper member of the Mt. Toondina formation, as
described earlier. Unfortunately in many areas conditions
are not favourable, as much of the Permian has been stripped
by pre-Jurassic erosion, and/or lies beneath a thickness of
&p to 200 m of Mesozoic rocks.

URENTUH

Although unevaluated, there is some potential for
uraniferous mineralisation of the drainage system associated
with the Tallaringa Palaeochannel. A small number of exposures
of liirackina Conglomerate within the Ilirackina Palaeochannel
(to which the Tallaringa Palaeochannel appears to be a

comparable structure) were examined for rediocactivity: rare
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anomnlous counts were reccorded but were regarded as being due
to detrital rddioactive minerals. Any mineralisation of the
largely eroded liirackina Palaeochannel would have been removed
by leaching. However, in the Tallaringa Palaeoohannel bnly
the surficial limestones are exposed, and conditions may be
more favourable (c.f. the calcretes of Western Australia, e.g.

Langford, 1974),

GEOLOGICAL HISTORY

The history of the Permian Arckaringa Basin is
presented in debtail by Townsend (1873). Deposition of
A(?)Devonian carbonates (the Cootanoorina Formation) occurred
in fault-controlled troughs on a lower FProterozoic crystalline
basement. Further faulting probably controlled the development
of marginal troughs and the general configuration of the
Arckaringa Basin which became established by the early Permian.

There then followed deposition of a sequence of
Lower Permian sediments with units becoming progressively
'moreAWidespread upwards. The sequence begins with the tillitic
and conglomeratic Boorthanna Formation, followed by the fine
grained ﬁarine Stuart Range Fofmation and finally the transi-
tional t@ terrestial, coal bearing lit. Toondina Formation.

Froﬁ the mid-Permian to Upper Jurassic, the Permian
sediments were eroded with significant removal of the lit.
Toondina Formation in some areas. |

 Deposition of the liesozoic Great Artesian Basin
sediments began with the fluviatile, Upper Jurassic Algcbﬁckina
Sandstone. Marine influence increased with the transitional
Heocomian to early Aptian Cadna-owie Formation and its deltaic

nenber, the It. Lnna Sandstone. Deepening of the basin is
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indicated L subseoucnt deposition of the marine Bulldog
Shale (Aptinaj and Oodnadatta Formation (Albian).

The deposition of the shales of these Lower Cretaceous
units is punctuated by horizons of fine sands to coarse grits,
the most important of which is the Coorikiana Sandstone llember,
the basal unit of the Oodnadatta Formation.

The Tertiary history of the area is one of repeated
vphases of duricrust formation, erosion and terrestrial sedi-
mentation. The first event of importance is the development
of a deep weathering profile on penepianed Cretaceous rocks
and accompanying silcrete formation as a Bsi horizon under
arid conditiohs (Wopfner 1974). Jessup and Norris (1971)
dispute the genetic association of the deep bleaching and
silcrete formation. The age of this silcrete, the "Silcrete
of the Cordilld Surface" (Wopfner, 1974) can only be estab-
lished Within wide limits. Field evidence shows it post-
dates the Palaecocene to Eocene Eyre Formation and pre~dates
the mid—Miocene Etadunna IFormation.

Eyre Formation is not present on MURLOOCOPPIE and
may in fact never have been deposited.

| During the (?) Mibcene, incision of the silcrete
took place with the development of an extensive southeast
}lowing drainage system, the Mirackina Palaeochannel and 1ts
tributaries. Erosion of Tertiary silcrete and Cretaceous
shale and'sahdstone provided much of thé sediment which was
deposited in the system as the Mirackina Conglomerate.
Development of the south-flowing Tallaringa Palaeochannel
nay be contemporaneous in part and equivalent rocks to the
llirackina Conglomerate may have been deposited within it.

Following deposition of the lMirackina Conglomerate,

ferruginisation of the base and top took place, to be followed
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by o oo silicilication.

The puattern of late Tertiary clastic and limestone
depoéition clearly shows that the drainage systems, thodgh
largely defunct after this silicification, were still present
in the form of shallow depressions. During the Pliocene, the
land surface was exposed to erosion and soil formation
characterised by "ferralitisation" (Wopfner 1974) - ferrugini-
sation which wmay have taken DPlace under warm, moist conditions.
Tﬁe fact that the land surface was slightly undulating
resqlted in minor mass movement and a somewhat thicker accunula-
tion of the weathered debris in the local topographic depres-
sions. * Elsewhere, only a thin, in situ, ferruginious palaecosol
was developed, or where the degree of local mass movement was
somewhat greater, the Cretaceous shales were constantly exposed
and strongly ferruginised. The resultant rock unit, which is
thus both a palaeosol and sediment, is equated to the Doonbara
Formation. The variations in lithology and thickness which
result from the undulatory local topography can be seen on the-
Stuart Range today. |

Probably by the late Pliocene, ponding of the drainagce
in these depressions had occurred and deposition of lacustrine
limestones, the langatitja and lit. Willbughby Limestones, took
ﬁlace. |

The "porcellanitic" or "jasper-breccia" silicification
of the Doonbara Formation and the chalcedonic or "jelly-potch”
silicification of the limestones are presumed to have occurred
in the late Pliocene or early to middle Pleistocenc. The
interrelationship of these two silcretes is unknovm.

following deposition of the limestones in the

-Pallaringa Palacochannel, a mid-to-late Fleistocene reincision

took place exposing the limestone as bterraces. ZSubsequent
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dricr conditions resulted in the development of an (?)early
Holocene red-clay, sandy soil (Yrm) and formation of the
present semi-mobile longitudinal dunes of the Great Victoria
Desert.

On eastern and southern LURLOCCOPPIE, during the
- Pleistocene and ilolocene, reworking of the Doonbara Formation
supplied material for younger, typically red-brovmn units
such as the Illeroco Pedoderm. Distribution of these units
1s Tthe subject of study at present{ The so called "gypsite
Weéthering impregnated these and pre-—existing rocks and
palaeosols and developed gypsum crusts in some areas.
Lrosion caused reworking and lowering of the gypsite crusts,
and also led to the exhumation and'reversal of topography with
respect to the liirackina Palaeochannel, exposing it in a

sinuous chain of mesa-tops which now represent its course.
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HYDROGEOLOGY COF IIULLCOCCPIIZ 1:250 000 SIsT
by
7.C. Smith

GEOLCGIST
IIydrogeology Section

Groundwater on the IIURLOCCOPFIE 1:250 000 sheet is
obtained from three distinct aguifer systems:

a. Algebuckina Sandstone/Cadna-owie Formation which
underlie at vearying depth most of the sheet.

b. Bulldog <hale which conformably overlies the
Algebuckina Sandstone/Cadna-owie Formation and crops out over a
significant area of the sheet. It is an "agquifer" in the central
northern portion.

c. vuaternary - alluvial sediments associlated with
modern drainage lines particularly in the northeast corner of

the sheet, e.g. adjacent to Lora, Evelyn, Pootnoura Creeks, etc.

Alpebucl-ina Sandstone/Cadna-owie TFormation (Jua/Xle):

This group of formations is the_dominanﬁ aquifer
systen tapped for stock water in the mapped area. The Alge-
buckina Sandstone occurs in the subsurface only, whilst the
Cadna-owie Tormation crops out along the western side of the
shect.

Commonly, only the upper, Cadna-owilie rormation is
developed as an aquifer because of the relatively small yields
required for stock watering.

Although this aguifer system is overlain by the

E

the sheet (a potentially good

)

Sulldoy Shale for nost o
confining bed) %he aquifer is generally unconfined (except

[

ern margin of the sheet). This is thought to be



ii.
7 of rechorse o the aguifer which leads

!

to irconnlete soburation of the sediments, i.e. the potentlally

<t

confined acuifer is nainly at ctuospheric pressure.

vater cuality is eixtrernely variable being fron 13500
to 17,000 ng/l (sheep can tolerate water with salinity to
12,000 mg/l and catile to 10,000 mg/l).

Tecause of the non-saturated nature of the sediments
and their depth in the central and eastern portions of the
sheet, water levels are as low as 125mbelow ground level.

To the west where the Cadna-owie discontinuously crops out,
water levels are higher, up to 20 n.

On the eastern margin of the sheet, where this
aguifer becomes confined a standing water level as high as 0.6 m
has been recorded in Johnson FNo. 2 Bore. Just to the east, on
TADRRINA, Rasberry Creelr Lore is a flowing well.

Recharge 1s thought to occur : on the
western margin of the mapped area via outcrop of the Cadna-

wie IFormation. sAnother potential recharge mechanism 1s
through interconnected fractures within the Bulldog Shake from
surface drainage features, creeks, clay pans, depressions, etc.
(I’ason, 19755)' Recharge also occurs to the east, onathe

western margin of the Peake and Denison Ranges through outcrop

of the two formatiohs.

W

Bulldop Shale (1n):

This formation is used as an "aguifer" in the northern
central region of the sheet where a felatively shallow (2C to
70 1) and extensive fracture zone is fed by local recharge
from surfoce drainage arcas. Wells such as llatheson's, 2ig
Svomp and C.3. Dores obbtain groundwater at shallow depth fron

this forration.

Jater cuality is excellent, from 100 to some 1000 /1,



»

iii.

Curdins wrater levels botwoeﬂ‘ﬂo and %0 n. Yields however
are relol v .o., —oencrally less than C.5 1/sec.

.n interesting phenomenon associated with ground-
water derived from the Bulldog Shale is the high nitrate (up
$o 80 n/1) value recorded from sone wells. This is almost
twice the Jorld Ilealth Organisation upper limit of 45 mg/l for
drinking purposes. The high nitrate in shallow groundwater 1is
thought to be derived from the leaching of nitrogenous nodules

associated with the roots of mulga plants - a legume.

Cuaternary Alluvials (Sna):

Ls an unconfined aquifer, this group of sediments
is only exploited in the northeast portionAof the sheet.

Dominantly large diameter wells adjacent to, or
within surface drainaze features are used because of relative
low vields and high standing water levels. =Some holes are

completed within the upper, weathered profile of the Bulldog

Salinity is extremely variable, between about 200
and )O 000 mz/1l with standing water levels less than 10 m.
Recharge is locally derlved from rainfall and from

surface runoff via creeks.
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Turkey's Nest
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Hawks liest
Sth Fasragon

Karkaro I

Memory
Corkscrew
Boomerang iiell

. Boomerang Bore

Unnamed
No. 2
Ridge Bore
No. 1

No. 5

lidcle

- Unnamed

"

Woolly
Unnanmed

Yellow Bullock

Honeymoon
No. &4
Junction

Unnemed
1]

f

Grang

STATION

liable Creek
H i 1"

DEPTH i.

527

H7
67.0
735
38.4

lit. Willoughby 487

Mable Creek

7245

Lt. Willoughbyld.3
1 11

Shallow
97.25
97.9
55.8
50.5

Non 9.8

40
©3.7

o779
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29.8
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LIL
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1
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Windmill

Windmill
Windmill -
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Hi
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w/h abandoned
okm east of
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abandoned

17ft.Windmill & Pump jack.
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4
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2700
2712
2457
2112
2090
1785
290

1530
695

EQUIP

Windwill
Windmill
Vindmill

Windmill

NIL

1"

11
VWindmill
Windmill
Windmill
Pump jack
Windmill
Windmill
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NIL
1
1"

Pump Jack
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NIL
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"
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" 9 southern Cross " " : 13 349 Cilndmill Cn flat scrubby
: ground
" 10 Dead finish « - " " 94.5 ’ Abaiiloned
" 11 Bransons Lvelyn Downs . 19.8 10.05 17 "
" 12 Unnamed " " 61 Dry » "
1" /] 5 11 " 1 45 . 17 1] } 11
" 14 noss . ) " " 47,5 79.5 580 Cn flat yround
i, 15 Bridget ! , 91.4 76.2 3488
! 16 Geoffrey = " " 671 61.26
" 17 Eomestead " " 67 60.96 4810 Pump Jack Located at shearing
: ‘ Shed
" 18 t. Turner NHO.1 " " 555 . 59.5 1222 NIL Siratisraphic well
" 19 BSY : mt. Nilloqshby 50.3% 42 1455 f ALR water well
" 20 Unnamed o " 15.3% Dry " AKr foundation well
1 2/] n 1" " /] 5 R O i1 f1 "
" 22 1 : 1" 1 /] 5 . O 1 11 ]
" 1" 1 ° n 1 " i1
1 S?I‘ 11 . 1" 1 :]]ﬂ- ‘ 3 n " 1
" 25 1 i " 12.5 " " 1"
" 26 11 v "o 15.0 ] 1] 1"
" 27 B53% " " 151 ' 135 - Not equip. ANR water well
S 7ReCCH G000 28 B57a l.t. Willoughby 46 - - - Abandoned non
productive
" 29 B76 " " 102.5 = 142 1785 - ARR water well
" 30 BS0a " " 30 - - - Hon productive
" 31 B88 " " 385.0 2oL 2172 - ANR water well
" 52 Homestead No. 2 Evelyn Downs 67.1 60.96 4100 Windmill At . shearingshed
" 35 BSO kt. Willoughby 162 | - . - - Ilon productive
SOwnaOCCO0 1 Unnamed .t., Clarence 105.2 100 4364 NIL Abandoned
" 2 Sputnik " " 108.2 103% . 3675 By creek
I % Cottonbush " " 79 73,15 6250 Windmill
" 4 zockhill i " 8%.6 85.3 7117 NIL
" 5 klba bianp " " 86.2 NIL abandoned .
" 6 Savrina " " U 15672 - NIL "
" 7 Unnaned " " 40 4.1% 0000 NIL "
i 8 Stuar’, Range I " oo ' 203 15009 sbandoned Léwin well
" 9 " " 2 " n 504 11.58 %036 il vwell
" 10 No. 2 viillow " " 42,6 %8.1 3580 " sbandoned
n 11 Ko. 3 iiillow L " 48 .4 39.3 o "
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6.04
50.48
18.29

LALIUITY

300 1
4254 i
15056 y
43520 "

EQUIP

17136
15000
4000

4800
5516
2500
3600
5000

27271 NIL
5748 |

3'7°/0 "
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