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The Stuart phelf is an area of.flat to gently undulating'
“delaideaﬁ sediments, bounded on the east by_the Torrens Hinge
cme and more strongly folded Adelaide Geosyncline sediments;
@it to the west by the outerop of basement focks of the Gawler
viraton., To thé south, the Shelf wedges outs égainst the Tickera
rault. on Yorke Peﬁinsula, while to the north it is buried under
successively younger sediments. For the pur.ose of tuis report
the small area of idelaidean sediments south of ﬁhe.Tickera Eault,
(on whyalla and Burra Sheets) is considered as part of the shelf.
| Sediments of the Stuart Shelf were deposited as platform
‘coﬁer to the. eastern portion of the Gawler Craton, (Thomson 1976)
ie. in a stable snelf environment adjacent to the Adelailde |
ifiogeosyncline, The thinner , more restricted sediments of +the
Stnart Shelf cen be correlated with their ‘thicker counterparts
iz the iiogeosyncline proper. For both regions, sedimentation wa
terninated by the Delamerian urTugeny in iid Cembidian to Ordovicizn
time, Effects of the orogeny were most marked in the geosyncline,
weaiker in the‘déeper cover areas of the eastern Stuart Shelf unc

almost:-neglible towards the western region of thinmer covur,

GEOLOGY

The Older ndelaidean cover rocks of the Stuart Shelf, (with
wiieh tnig report is conecernec) ineclude fepresentatives of the
Callanna Beds, the Burra and Umberatanz Groups. |

Basal adelaidean COver of tihe 3tunrt Suelf is reylusentec b
Tae Pundurra ¥ormation. Tais unit reste unconfornmably on nre .dei-
§1ﬁean cover rocks znd older bacement rocic of the Gawler Jrator
iy is equated-ﬁith the'Caiianna Beds of:the Adelai&e Geocyneiing,

The randufra Formation extends in the subsurface for {the

g.gority ol the southern Stuart Shelf. (ie iorrens, Pt. LU sty
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and vhyella snects). wotably it is absent over most of +the
andamooka Sheet, excent ot aiﬁmﬁiuaaEﬂ:ﬁﬁﬁfﬂﬁzﬁﬁxieﬁﬂ:iﬂj;whera:it-

te—yepeiyomre—theroolewmetres—thiek - and Deviation Dam (kL 2)

where it attains a rezsonable thickness, T3a+ . It is well

'developed:also in Kennecott's Prices, Peeweene and Playford

drili holes, and in L. wid 1, Ll DDH 1 and L UUH 2 on Galrdner

and XKingoonya Sheets. It is absent from all other northern arecas of

the Shelf.
The Pandurra Formztion appears to be absent in the deeper

regions of the shelf associated with the Torrens Hinge Zone,

ie SLT 103, wOD 1 on the Yorrens sheet, and in that region of

.Yorke Pgninsula which is éouth of the‘wickera rault.

The rormzation i .: croded in part grior tu the deposition

of younger adelidean units.

The interbedded Beda Volcanics'ani Backy roint Beds are
correlated with the upper Callaﬁna sequence of the Adelaide
Geosyncline, ie the Jooltana Volcanies of Depot Cfeék.‘ |
| For the moét_y&rt taey 0vefly thg Pandurra Eormation,.except
in the gast in SLT 103 and wHD 1 and on some parts of Worthern
Yorke Peninsule whore tney rest directly older bascment.

 The volcanics :ud 4neir assciated mediments apoear to be
restricted‘ﬁo ‘the scuthbern shelf area as;well a8 to the eastern side
of the Pérnaﬁty Culuwingziion. un Yorke reninsula,_the sssocintion

is restiicted to tne morthern side of the fickera rault. .

Burra Group Sedisentution is generally absent on the Stuart

‘shelf, except on Yorie :eninsula. ¥orth of the Tickera Fault,

smeroo dHange yuarisite and younger Burra Group sediments rest
unconfcrmably on eiil..r randurra rormstion or 3edi. Veleanien.

soutn of the Tekers .ovli, wmeroo K.onge Juartzite outerops s the
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eustern abattment to tne older baaement areas of Yorke ieninsula.

In the subturface it is penetrated 1n.BuH 19 and Bute Ho 6,

The Umberatana Group bf the Shelf is represented 1argely
by the Tu.ley Hill Formation, and locally by its basal members
the wooculle Dolomite and tae lic Leay beds.

The Tapley Hill Yormation is absent in northern regions‘of
shelf, ie north of the Torrens cvheet except possibly in SR Gmxxi?h?-ﬁ
It is also aﬁsent,on_the rYernatty Culmination on'the Torrens and
2te augusti Sheefs, west and east of the Culminution it rests
uncontormaply on the Pandurra Formation. Marther cast of the
Culumination it rests.unconformably on the Beda Volcanics. It
15 known in the subsurface on Yorke PeninSula.' |

the Unmberatana Grou' is unconformubly overlain by the Wilpena

Group The ullpena Group is not considered in detail in this repert.

HG0HULIC ﬁldTURY OF YHu STUART SHELF .
| Copyer deposits adjacent to toe Western.ShOres of irernatty
- Légoon have béen known since 1875, and have been mined at
intervels since 1898. |
ﬁenewéd'exploratory interéét in 1965 led %o ﬁhe discovery
in mid 1972 of the Cattle Gfid Couvper Ore Body. This discoVery;
_fur ther aecelerated interest in the Stuurt Shelf. The Cattle
Grid and assoclatet deposits provided a model for ehnloratlon.
Known copper deposits of the btuart Shelf generally conform

o a mudel of flaw to gently undulatlng stratlform bodies,
concentrﬁfcd alonb disconformities. In tne case of the Cattle
- Grid deposit, the mineralized disconformity is tnat betbtween the
whyalla soadstone wnd the xandurra rormat¢on, with minerulization
'he7nr linived to fHe uuey ¢r¢0uured sortion of +tie andurra

- rormation. fYhe rernatty Culminaiion as a positive structural
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feature was considered an important intluence for miner:lization.

Thus favourablé locii for mineralization were thournt to
exhibit certazin conitrols which prinecipally are |
(1) é‘positive greQQarinoan structural feature
(2) a disconformable contact for migration of fluides znd

favouranle &epositionai environment.

Thé liyall Creel: Copper Deposits (between ihyalla and Pt;
Augusfa) conform to this stratiform mode of mineralization |
conecentrated alons a disconformity.'ln this case the important
disconfofmity is that between the Tapley Hill,Fermation and the
Pandurra Formation with mineralization-being carried at the basé
of the fapley Hill Formation.

The discovery in 1976 of the Cu/U i 1nerallzatlon 2t
Ulympic Dam on .oxby Downs Station has further accelerated
' _exploratbry interest of the Stuart shelf. ilineralization ié:
limited +to the upper fractured poxtibns,of-baaémenﬁ rocks Which

present a positivé strubfural feature witnin uﬁits of ‘the Tent

Hill Formztion.

CONTUUHING

Contouring of selected disconformable levels on the Stuért'
Shelf began in 1377, wifh a view tu define locii for ﬁinéralization
'aé well as provide o coﬁnrehénsive stretigraphic framework..

Ddta suvurce for thls projeect wos ol ond Comyﬁnj Drill:.nLI
both Closed and Opcn file, (appendlx I,IZ,IIL and IV), &vallable
to date, (Dec 31, 1978). Stratigraphic interpretations suyplled
by the Companies were considered as correct. Heinterpretation
-where'necessary W conducted by H.:. Whomsou.

Informaticn wis comboured reléfive:to Mean sea Levol. where
'ava11able ﬂrliu hule 1eve111ng data is used to reduce apill

hole data %0 ..o waere drill holes have not been levelled,
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an &, proximate fl is estimated from available topographic
infor;. .tion. It is considered that RL's estimoted in this way
are adequate to display trends of contoured surfaces. |
Contour intervals are 50 or 100m depending on distribution

of dinformation and closeness of contours.

DiﬁgnOStic Surfaces contoured were

(1) tne Base of Sturtian Jedimentation and

(2) post Pandurra Formation cover.

Contour surfaces (1) and (2) coincide unless the Beda Volcanics
and its associated’ aedlments intervene, ie east of the fernatty
Culmlnatlon. .
ﬂesultinglcontourS-aré‘displayed on two scales:

(1) 2:250,000 seule wnd (2) 1:1,000,uu0 scale.

The-l/4 1illion scele g lans aré the Torrens, Pt. Augustazand
Whyalla/Burra (ie Yorke feninsﬁla)ISheets; rublished. geological
may sheets at‘this scale are used as base maﬁs, Separate plans
for each of (1) Base of Sturtianfééd&mentation, (Figs. 4,5 and 6)
"énd:(E) Aost.Pandﬁrra Formation cover, (Flgs. 7,8 and 9), for
the tnree map areas are prov1ded.

. Tne million scale plan covers the Torrens, Pt. asugusta,;
ﬂhyalla/surra, andamooka,.Cufdimurka, Billakalina, Gair&ner_and
ningovnya map areas. ine ;taﬁe Geological .ap (Unpﬁblishéd) Was
:use&.as a base. Contburs spown are ‘the +08% ranurra FTormation
cover, 1e various erosionel surfaces within the Pandurra
rormaclun, and where the rmndurra rormdtlon is absent, er031ona1
surfades wmthin the basement complex., (see Fip, 14)

a2lisoilit,y ox contoury is ferj ;ao& Ol i Lurrens;
~T. “ugusta and Whyalluxﬁurra nhicets, wnere lorse nunovers of drill

nole.  rovide guod spatial coverage at both the 1/4 milllon and
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1 million scalesf Contoure on the'reméinins 1/4 million sheets
can only be considered ar Interpretative af.best. Drill hole
spacing is sparse and scattered and there is little knowledge
ot the influence of buried tectonics on geol gy.

Drill Hole Location .lang at 1/4 million und 1 million seczleés
"dre urov1ded (Hfigs. 1,2,% wnd 13). Cireled drill hole locutions
indicate that the L for that hule is known and has been utilized

us’ purt of tihis survey.

Sturtian Isopachs

Isopach nlans or tne oturtian at 1: 250 000 for the Torrens,
:ft. Augusta and dhyal]a/ﬂurr_,nreas are also provided, (see Flgs
10 11 &nd 12). Data for these plans resulted from the manlpulationf
or arill ?ole information for surfaee contour plans. The 1sopach
plans alwbluy real uthkﬂx&S'S, ie are not interyretative. Contour

interval is 20m for Porrens wand rt augusta, and 50m for the

anja1]a/ﬁurra Area.

ﬂbSULTS y N
ﬁTUHTiAN‘IgoraCHS AND Babiu oPURTIAN COUNTUUES
_ Considering Figures 4,5,6,10,11 and 12, (Tdrrénsy Pﬁ. Augu33a.
- and Jhyalla/ﬁurra Areasy, owiurtian sedimentation is absent on the
‘rern bty Culminction, and thﬂ-uestern.garts of fhe Pt. augusta
aﬂd uhyalla/ﬁuarh Areus, |
ueat of the sern.tty CﬁlJinaﬁion,.sturtian Sedimentation is

‘contained 1n.a relatively challow basin like structure which appédrs
to aeepen northward.: |

_ sast of the Culminectiou, Sturtian wediment.tion is;contaihéd
in a vedge shapcd structury, CEPLEING @ 0T0k. des. The wedie:
ta d tens eastwards and atu¢L 4 peximum inown thickness of apﬁrox.

sdua aajacent to the dorrcus Jinge sone. Basel Sturtian o ntours
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dip steadily towaras the Hinge Zone, and reach a maximum known
depth of approx. 600u.
POST .I:’ni»r.UUiLL L Ul Vel Col'tuLNS

"Basal contours of .post Paudurra sedimentation are shown in

-wigs. 7,8,9 and 14,

£ simplicuic v*ew oi the nnely \Flg. 14 1ndlcaves that
its sediments are contalned witnin a broad wedge shaped structure.
nctually, thﬂ wedge 1s modified by the rernatty Culmlnatlon and
a ba81n_11ke depression further westward. The wéﬁge strikes S~-RW,
and deepens éastward,ﬁoward the Hinge Zone and the Geosyncline

proper. On the H{E shores of Lake yorrens, u«¥D-1l indicates depths

~in excess of 728m below sea level to basal post PFandurra Covér.<

Pthe rernatty Culmination is considered to bs a sositive
structural festure of either Pandurr:e rormation or underlying

basement units. It extends in a line .of discontinuous randurra

- rormation outeroy from the Pt. auguste Sheet to nortn of Lake

windabout: Thence it continues norihward in +tne subsurface =
through AD-1 23 a subsurface higa of Pandurra Yormation. Between
AD=]) and ulympiec Dam, toue randurrs roriation disappears, ie hag

elther been eroded ¢r never deposited. However a basement high is

known to underly Ulympic Dam and PD1-4.

- It is tenvutively proposed, Lrom ‘the evidence of ahove data,
that the © basement high with which the Cu/U ﬂiucralizatinn

at soxby Dowas is correlated, is a subsurface structural extension

of the rernatiy Culmination in a wv=hiid direciion.

wesat ol tiae Culmination, post Pandurra Jedimentation is _
contalned in a basin like structure vileh exsends northward from
ﬁne_rt. hugust; wheet irea. Yne viein deepens northvard, and attains

its deepest unovn point of -530x in Li-L, west of Lule .indabout.
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DisCUSSIVH OF GLOLOGICAL SuCTIONS
Yhe Cross bectlon diagrams presented w1th this report. serve
to illustrate the basic structure and some of the stlutlgxaphlc
relationships of the stuart shelf which have alqeady been
discussed with‘reie}ence to the contour diagrams.
¥ig. 15 is an approximate v to & section. It attempts to
- show the influence oi the Pernatty Culmination in eariy
adelaidean aedimentatlon, ie the saucer like depr8551on,west of
the Culmination and the absence ol any Bede Voleéanism wlthln it
tast of the Culmination, the 1ncre351ng total thickness of the
post Pandurra Sequence, tine inelusion of Beda Vblcanism, and ﬁhe
| eventual disappearance of the Pandurra Formgtion adjacent to the
‘Hinge Loné ére demonstrated.
¥ig. 16, an approximate HS section attempts to illustrate

differences between PP4 and PP6-PP12, partlcularly the absence
'of Beda Volcanlcs in PP4 and the absence of wapley h:ll rormation
in PP6-PP12. “hus the exact utructura] between Lapley Hlil

Formation and the Beda Volcanics and associated sedlmants on

this part 01 forke Peninsula is not known, as not one of the Pr

series arlil holes nenetraues both units.

Fig,1l7 is a geological section across the northerh parf_of

the otuart shelf_QCanning the Kingoonya, indamooka and Curdimurka

: Sheeﬁs,LIt.illusﬁrates'the transition from‘thiﬁ.Ilat lying sediments

of the shelf to the thicker, folded sediments of the Hinge Zone,
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ady Cu;«i.@l‘ix\i JURVAIRIT): Y _

Fﬁrtner research of tne lrind this survey entailed, wouid be
inv.luable in tue wortnsrn Stuart Shelfl area, vwiere inforsation
‘at _revent is sparse, and cun only be reviewed as resulis of
further exploration come o Llignt. .
| In the s.uthern sbust uue;f arez, further research is
warranted in tne deeper easfarn.and.hinge zune areus, but.again'

is limited by exploration.
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