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The area covered in the mapping programme extends from the

B

Flizabeth River, north of Pernatty Lagoon to the liestern section of
Bonney Bluff, Most of the arca is covered by dunc sand but sufficient
outcrop is available for mapainge  Silicification of the various
lithologies makes it very difficult to identify the rock in hand
specimen. 1In the vicinity of Bonney Bluff the stratigraphic

relationships are masked by transported debris and erosional rennants.

The main aim of. tlie programie was to test the rossibility
of the area being a suitablec host envirconment for copper mineralisatione
Tne exploration hypothesis used was that the copper mineralisation occurs

in tectonic and/or topogvaphic depressions in the Pandwrra Formation,

STRATIGRAPHY - .
With the exception of the VWooccalla Dolomite there is a

complete stratigraphic sequence from the Red Guartzites of the Pandurra
Formation through to thc'orthoquartzitcs of the Simmens Quartzite Megmw
bers. The stratigraphic relationships arc shoun beloy:- ' .

' ' : . Simmens

Quartzite

- Corraberra
k o Tent Hill <
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Formation
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As nentioned carlier, therc were complications due to
silicification and transported debris which caused uncertainty in
mapping the stratigrapnic scquence. The boundary betiv-en the Tre

-~

golana Shole memboy and the overlying Corrabecra Sandsione Hember
is transitional and ic arbitrarily placed at o boundar; where the
sand content decreases below 25%. Vhere silification masks the

rain sizes, and relative proportions of silt and sand it is impossible

3

to ascertain the identity of the rock unit., The more resistant nature
of the silicified lithologies has caused them to remain as erosion :
relics after tho softer giltatones and mudatoncs have been removed

and it is common to find areas of younger rocl: that anpear to be
lower stratlgraphlcally than older less resisiant stratae This is
caused by loss rnlutant sedinents belhg preferentially eroded from
below a reglstant bed which remndins after the underlying bed is
renoved. The prime exanple of this is at Bonney Bluff where flaggy
quartzites of the Simmens Quartzite lecaber appear to occur below the
Corraberra Sandstone lMemoer in the form of an apron around the Bluff.

3

Pandurra Formition - Considerable 1it hologlcal varlatlon

o
occurs within this formation with the occurrence of frlable, coarse
sandstones, gritty sandstones, pebbly sandstones and Boulder con- ?

glomerateses Two units were delincated on the bvasis of colour and
grain size. The lower unit is the characteristic red, coarse grained
often gritty quartzite which comprioes most of the Pandurra Formation.
Conformably above the r.d colcured quartzite tlere occurs a white-
buff-purple quartzite that is in part a friable sandstone. The white
and buff quartzites ave nedium to cearse geained brt generally equi-
gromadar within any beds s boul:der copnladerala has bcoﬁ'inoluded"
in this unit although the exact relationship is uncertaine There is
a possibility that the conolomerate iz of fluvial origin much younger
than the other Pandurra Formatlons on account eof its distribution.
Only bouldc“s of Pandurra TFormation lithologiocs occur as clasts in >

the conblou-rate.
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‘Whyalla Sandstone Hember - A thin strata of heavily Mn~Fe

indurated lithic sandstone occurs unconformably above the Pandurra
Formatione. Rournding of the grains is excepticanal and at the base

there occur angular clasts of red gquurtzite wiiich are typicaily not
subjected to Mn-Fe induration. There is an cbserved gentle dip to-
wards the B (i.e. basinwards away from the ancient land mass) existing

during deposition of this unit).

Trepolana Shale Member ~ The boundary between the underlying

Whyalla Sandstone is not secn in oulcrop but is seen to be conformable
in the Gunyah Lake areca to tho south. The uprer boundary with the
Corraberra Sandstone is transitional which causes difficulty in field
identification. This member is compbscd of o sequence of mudstonez,
siltstones and silty sandstones vhich show a wide variation in colour.
Generally the mudstones are grecn, recd and purple with white coloration
where weathering has bleached the sediments. Fine grained sandstone
interbeds occur within the sequenée and these show considerable con=
tortion (ball and pllth structures, load casts) due to plastic
deformation of the sediments shortly after deposition (early dlagen051s).
_ . - L e we

In ore outcrop the argillaéeous’éed;ments are foldéd due to,
Wslumping. The Tregolana Shale !Member is equivalent to the Woomera .
Shale Member of Johns (1968). - '

Corraberra Sandstenc lenber -~ Conformably overlies the

Tregolana Shale with a trans ;tional"boundary. This sequence con-
sists of siltstones, sandy siltstones, sandstones and guartzites
that arve frequently crosa~bedduds 'Pho sodinents arve flat lying and-
pass conformably into the overlying sandstones and quartzites of the
Simmens Quartzite lMenmber,

e

Simmens Quartzite Member - Equivaleni to the Arcoona

Quartzite (Johns 1968) and forms the Cappihg‘for the residual remnants
of the Arcoona Platcau.  In outcrop the quartzites appear as flaggy
blocks that are very recistant. to weathering and give a false impress

ion as to the nature and affinity of the underlying bedrocks
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In the vicinity of Pernatty Lagoon the only cutcrops of Siumens

Quartzite are on Mt. Guason and Bonney Bluff.

Land Surfaces -~ Three land surfaces are evident and they

-

arele—

(1) Present day land surfaces which show medium relief.

(2) Tertiary land surfacc that shows up as a flat lying
plane over which there is‘a marked silicification
with the result that the land surface is now repre-
sented by remnant mesase. At one outcrop there
occurred a fossilisedbpisolitic laterite profile
which indigates that the climate in the area was
prohably once tfopicalwsdb tropical. The laterite
development is up to 4-5 fect in thickness with
rourded grains of hematite (cunsiderable size |
variation) cemented by a limonite - jarosite stained =
silicas o | s
(3) HMesozoic 1and'surfacé which is found at the top of
. the ancient Arcoona Plateau and is a@proximatelyu8cdw.
- 900 feet above sea level, - 4 . v o
LITHOLOGY

Pandurra Formation - Composed primarily of sﬁbangular to

sub-rounded quartzite grains with evidence of scme geldspar minerals
having been present. Any feldspar that was vresent has been heavily
altered with only remnants of clay uinerals remaining to f£ill the voids.
The elasts that occur in the prits and auartziten indicate the nature

of the distributive province and are muiniy acid yoléanics, chert,

Jasper and milky guartze The composition of the boulders in the
cohglomerate are differeant in that "they consist of older red quartzite.
Silicification has masked the grain sizes and replaced the caly minerals

to give the rocks the appearance of clean, quartz-rich quartzites,

XN
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Vhyalla Saadstsne - The blocks of red gquartzite (Pandurra

B

Faruation) that ozscur at the base of the sandstone have heen siiici-
fied und exiibit licsgang rings uvherens the sandstoue does note  The

sandstone consists of ciuzreacly well rounded cuartsz graine in which

‘

the decrzo of sorting rs vell advanced, VWith the silicified quart-
zite below and a nmudstone above the Vhyalla sundstone has acted as
an aquifer to aqueous solutiocnse This i1z cvident by the heavy iron

and manganese staining throughout the expossed outcrope

Trefpolana uhmle - This sequence of o<din nts pasces {rom
I

fine grained launinoied nudstonces threeoush interbedded suadstones wund
nmudstones to a silty sandstone. Close examinatiou of the mudstone
sequence shows that fince-grainced, sundstone layers, which coutain

both well rounded and anjsular quartz grains, occur vithin the lamine-
‘ations of fine groi.csd wwgillaceous materiale Within the argillaceous

1 gqicra-convolutions and micro~faultse

P

material there cau be seen betl
The sanGstone interbeds tovards the top of the seguence have a

bimodal distribution of grain sizes with an argillaceous matrix

fillihg voids between the well rounded quartz grainse The argilla-
ceous material is thought to be due to diugenciic rumoblllsatlon of e
material following deposition, ) .. ' w

.

Transition - Thne becundary betwe=n the Tregolana Shale and
thz overlying Corraberra Sandstone is fixed at 25 sand content but
the variability of the s dimeniy makes this boundary very transitory.
A close examinaticn of samples selected from this transition some
showed a silicified silty sandstone containing well rounded grains,

I

in one engo angular, with 5 « 407 argillaccous material, - - St

Corraberra Sondstore - This gequence consists of a micacceous

quartzite at the basc ¢uove whith is a purple sundy siltstone with a
micaceous,; croscheddcd, nurple caadsione at the ifop. The lower mica-
ceons pandstone is a fince grained quarls sandstone interbedded with

siltstone. The angular grains are clogse packed vith some scricite to
give a clean sandstons, .uove Lthis is a purple even grained quartze-

sericite silistone interuedded with = fine grained sandsiones The
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upper pruple sandstone contains medium grained quartz, muscovite,
sericite and iron stained arpillaceous matter derived tarough the

breaxdown of feldspar minerals,

Simnens Ovartezite - Cencraliy cream and vhite fine prained

orthoouartzites in whieh tne gruins are well rounded but silicifico-
tion tends to mask the texturee Some heavy minerals (possivly toursiling
occur and a small amount of argillaccous material occurs interstitinlys
Interbeds of quartzite which contain significant feldspar remnants occura
Generally the Simmens Quartzite is better sorted, finer grained, more

rounded, contains ne mica and has lcss argillaccous material than the

Corraberra Sandstone.

SEDIMINTATION

The pattern of secdimentation is the result of a marine
transgression followed Ly a partial regression, Following devosit-
icn of the Pandurra Torratien therc cccurred noverment which terminated
sedimentation and initicl crosione Deposition of the eroded Pandurra
clastic material reculted in the Yayalla Sandstone and as the trans-
gression progressed these changed to mudstones and siltstones of the-w
Tregolana Shales. From the upper part of the Tregolana Shales there
was a trend in which the sediments becaue betier sorted and rounding
improved as the crosion cycle reached maturity until the clean ortho-

quartzites of the Simmens Qusrtzite were depositede

*

Two structual cvents are evident but neither is thought to
be majore One idrecludes the litholopics of the Dandurra Formation in
which slight folding hac undulated the strata thus producing variations
in dip and strile reading. There is however a regional dip for the
Pandurra Formation. Shesrins ¥5 comson and minuor faulting occurs with
vhe dips of strata disrunted adiacent to the frults teing up to SOO,
1 gecond gtructure s event inciuded all of the post-Pandurra 1lithelo-

gicse dhere is a regicial dip to the 3 resulting from onlap of
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of Youngs Formation on -to the Panduwrra 1¢tho*o rics but is not thought
o . AL, . .

to exceed 57« Vithin the sediments of the Ten® Hill formation there.

are broad shallow synclinal and anticlinal structures with minor tight

folds poseibly caused by slunping.

ECOOMIC POPITITTIAL

A working hynothesis is that the distribution of copper

mineralisation is controlled by permeability of host rock, ground
wvater conditions, structure of the depositional environment.

On this hypotihesis thore is only onec arean, that is reprordod
as a possible location for mineralisaltion in the Blizaueth area. This
is in the Vhyalla Sandstone that outcrop along the mouth of the BElisa-
beth River.  The sandstones vere once permcable and would hnve acted
as an aquifer between ihe red quartszites and the overlying shales
As the regioral dip is to the SI therc would within the basin be
Eh/pH conditions where any copper in solution would bve precipiated
out. It is unlikely that any copper would still be forming as the
heavy iron - man-anese formation has markedly reduced the permeability
of the sandstones, , e

It is proposed that a few exploration holes be drilled through

"

the Tregolana Shale into fresoh Whyalla Sandstone. The location of these

—~

heles would be 3in the vicinity of vhere the Mto Gunson-Yeltacowie road
crosses the Flizabeth River as access to the area to the south ecast would

be resiricted to an airtracl: and compressor

Honganese occurs as pyrolusite and puidonelane nit ig of
insulficient cxtent to Le of intcrc:st. Heumatite occurs in the
laterite soil profile but ig again very restricted in extent. Lilitic
nod kaolinitic clays occur in the pallid zone of the Tregolona Shales

appears to be siwilar in qualivy to that being quarried at

Lunzine HIll nosr Woncollne
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