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BASE METAL MINERALISATION IN THE PERNATTY
LAGOON REGION, SOUTH AUSTRALIA

ABSTRACT

Concentrations of copper occur in sand-
stone (Whyalla Sandstone lember) and dolomite
(Woocalla Dolomite) which rest disconformably
on an undulating surface of quartzite (Pandurra
Formation) in the lMount Gunson area. Several
attempts have been made to mine chalcocite and
oxidised copper ores on the floor of Pernatty
Lagoon and on the marginal -tablelands.

Exploration which has been recently under-—

taken by Norande Australia Ltd. in the same en-—
. . vironment south of:Pernatty Lagoon has dis-

SO . covered previously unsuspected, widespread, but
S low grade zinc, lead and copper sulphide mineral-
isation in dolomitic black shales (Woocalla
Dolomite) which underlie the Whyalla Sandstone
Member, generally under cover of Quaternary sand.

Copper mineralisation appears to be con-
o céntrated in sandstone and dolomite adjacent to
\ . and within a stromatolite reef complex about a
Ve ‘basement high (the Pernatty culmination) whereas
2 . zinc and lead, in subeconomic concentrations,
R L : . occur in laterally equivalent dolomitic black
2 A o . shales which accumulated in a restricted lagoonal
= _ - B environment, in depressions within the Pandurra
Formation. - -

INTRODUCTION

Copper deposits were diécovered ad jacent to the western
shores of Pernatty Lagoon in 1875. ﬁésultory mining operations resulted
in the production of 3.250 tons of hand dressed ore, generally containing
8 to 16% Cu, during the period 1898 to 1937. During World War II (in the
‘period 1941 to 1943) 32 380 tons of ore were recovered for treatment at

o . .the Broken Hill Associated Smelters at Port Pirie to yield 1 084, tons of

copper metal and 14 52% ozs. of silver. _Work was discontinued Qhen“the‘
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minimun grade of 2.5% Cu:could not be maintained by opeﬁ cast mining. .
The known copper deposits cempﬁiee discrete, shallow, gently
undulating more or less.tabular bodies of generally low'grade that range
ﬁp to 15ft. in thickness and are concentrated along’disconformities
which separate sandstones (Whyalla Sandstone Member) and dolomites with
shales (Woocalla Dolomite) from the underlying Pandurra Formation. Ore
mlnerqls which 1nclude chalcocite, bornite, covelllte, malachite, atacam-
ite and chrysocolla occur as a cement to rounded quartz grains in the
friable sandstone and as infillings»of irreguler fractures in dense .

quartzite on the surface of disconformity. Sulphides (principally chal-

0001te) are restricted to the floor of Pernatty Lapoon and as unoxidised

coves of copper carvonate and 31llcate velnlets in the deeper levels of
the tableland worklngq above the water tdble. Lluewhere, oxidised ores
1nclud1ng malachite, atacamite and chrysocolla have been exposed in the
Mount Gunson workings which range to 60ft. in'depth. Copper also occurs
immediately above, within and immediately below the dolomite, occasionally

with barytes, fluorite and manganese in the "dolomite" workings at lount

. Gunson, at Sweet Nell and Fair Nell on the southwestern shores of

Pernatty Lagoon.

Geologﬂcal features of the copper dep031t of the Pernatty

w
Lagoon -~ Mount Gunson area have been previously reported by Wainright
. ] A

(1914), Dickinson (194? 1953) and Johns (1965, 1968)°

Renewal of exploratlon act1v1ty in 1965 led to reopenlng of

 the mine by Mount Gunson Mines Pty. Ltd. in May 1970 when open-cut

reserves were put at 3.2 million tons of +1% copper ore. Mining was

initiated on the floor of Pernatty Lagoon (Gunyah deposits) and chalcocite

was recovered By"flotation-in a mill constructed on the ad jacent table-
!

land (Plate’1). Fall in price ef copper and difficulty experienced in

treatment of partially oxidised ores forced closure'of operations in

RN
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.December, 1971 and the plant-was put-cn o Care anéjmaintenance basisg,

Details of that company's exploration aré-still held as confidential.
o Maﬁéanese and'barytes in workable concentrations and. fluorite,
of academic interest, occur on the floor and adjacent western shores of
Pefnatty Lagoon within the Woocalla Dolomite immediately above the dis-
conformity (Johns, 1968).
Following an appraisal of the Moﬁnt Gunson - Pernatty Lagoon
copper deposits a search in the surrounding area for repetition of this

type of mineralisation adjacent to the disconformity above the Pandurra

. Formation was initiated by Noranda Australia Pty. Itd. in 1967. Explora-

tion undertaken under aegis of Special Mining Lease (SML) No. 152 of

2 7OOJéquare miles, during the period,1st July, 1967 to 1st January,1968
led to fhe seléction of several paramétres which‘suggested areas for
further investigation. An afea of 88 square miles was subsequently
granted to Noranda Australia Ltd. as S.M.L. 247 on 1st October, 1968 but
this was surrendered on variation of the.appliéation to be repldéed by
S.M.L. 256 over a much larger area of 900 square.miles for a two year
term (1st October, 1968 to 1st October, 1970). On 5th November, 1970 a
reduced area of 519 square miles was granted aé Selielis 499 and, at expiry
on Sth Novembér, 1971 was replaced by S.M.L. 647 of 244 square miles on

25th November, 1971; this was surrenderéd on 4th July,.1972. The bound-

aries of these S.M.L. are depicted on the locality plan (Fig. 1).

. This report has been prepared to,document.the results of work
undertaken by Norénda Australia ILtd. in the Pernatty Lagoon area and is

largely based on company reports of ~Ponkin (1968), Thomas (1969 a & b),

" Dunlop (1970) Appleyard (1970) and Thomas and Douch (1971).

Vi
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o KEGIONAL GEOLOGY
The Upper Proterozoic Adelaldean sedlmegtafv sequenoe exnosed

in the-Pernatty Lagoon area conutltut%ﬁ an undekor%ed shelf facies
(Stuart Shelf), extending along the western margln of the Adelaide Geo-
syncline and forming a cratonic cover ef shallow-water marine sediments
on the Gawler Platform. This platform is underlain by dominantly meta-
morphic and igneous rocks. |

 In the area under review the topography is subdued and is

characterlsed by dissected tablelanae and low rounded hills rising 250ft.

to 300ft. above sea level and separated by extensive sand plain. The

~area is bordered along its northern and northeastern perimeters by the

dissected Arcoona Plateau, elevated 800ft. with isolated residuals e.g.
Mount Gunson, Bonney Bluff and Oakden Hills within it. Rock outcrop and
sub-outcrop possibly total 15% of the area; a similar area is occupied

by normally dry lakes or lagoons which receive local internal drainage;

the balance is obscured by sand plains and dunes.

The stratigraphy and dispositioh of outcrops depicted in Figure<

2 are based on published maps, Torrens 1:250 000 (Johne et. al. 1964),

A "Port Augusta 1:250 000 (Dalgarno et al. 1968) with further refinements

by Tonkin (1968).

1. Gawler Range Volcanics

The oldest rocks, which afe exposed .in the southwestern extre-~
mity of fhe area, comprise felspar porphyry of Carpentarian age; these
outcrops mark the northern limits of crystalline basement which underlie
the Gawler Ranges. |

20 Roopena Volcanlcs

Lavas penetrated in Beda Bore, drllled in 1912 from 439ft. to
1 O99ft 6 ins. (total depth) were con31dered by Johns (1968) to be of
Wlllouran age, equlvalent to those expoued at Depot Creek and Roopenao

b

\
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nyoxehe basalt has' since.been identified from cuttings collected at
the bore site (Tonkin, 1968), The lavas are succeeded by what was
described as "dark slaty rock", 158ft. in thickness.

3, Pandurra Formation

The oldest clastic rocks in the‘sequence belong to a formation
of arenites known aé the Pandurra Formatidn (Crawford, 1964) and com-
prise horizontally disposed pebbly quartzite, grits.and sandstones. The
formation outcrops on the floor of Pernatty Lagoon and in a prominent
tableland marginal to ifs Wesferh shore where it forms the lower part of
an wndifferentiated series named the Pefnatty .Grit by Johns et. al.
(19645. Mapping.by Tonkin has delineated the formation near Trevenna
Outétation and it extends in a range of ldw hills from Yudnapinna H,S.
southerly to beyond Pandurfa H.S. and along the west side of Lake‘i
MacFarlane. K

Pebbles of the characteristically red‘coloured grit have beén
found as erratics in»Sturtian glacigenes in the Flinders Ranges and a
late Willouran age is assigned, accordingly. At Roopena the Pandurra
Formation résts unconformably on Roopena Volcanics (Thomson, 1966).
. The formation was penetrated in Beda Bore between 237ft. and
281f%. and in Woomera No. 1 bore from 1 490ft. to 2 005ft. (total depth)

without disclosing its base.

4. Woocalla Dolomife

-Dolomitic shales, dblémite and finely laminéted black shales
which comprise thé Woocalla Dglomite rést disconformably on the Pandurra
Formation and fill depressions on the undﬁlating éurface of that forma-
tion immediately to the west and south B%,?ernatty Lagoon. The dbiomite

beds lens out in the Mount Gunson H.S. iocality so that the succeeding

Whyalla Sandstone Member lies directly on the Pandurra Formation as it

does in the Roopena area and, generally, elsewhere marginal to the

A
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"Pernatty Culminatioﬁ";

Dolomitic blaék.shalesbhave been intefSectéd in drilling for
water supplies over a wide area. Woomefa No. 1 bore.passéd through
370ft. of dark-grey finely laminated shale and dolomitic shale between
1 118ft. and 1 490ft. In Beda bore 14ft. of this formation weré inté%-
sectediin the inter§a1 223f£. to 237ft.;while.a bore located four miles
north of Maslin.ﬂ.S. intersected- over. 100ft, Gibson}s Camﬁ bbré'driiled
in 1891 penetrated "hard blue rock" froﬁ T75ft. té 253ft. below white
sandstone. Ram Swamp bore, drilledlin &925,,t&o énd one hzlf miles north-
west of Magnacowie Well,‘infersected 82ft. of "blue ciay" without dis-
closing its base. Black shales haﬁe been observed in the dump of an

abandoned well one mile west of McLeay R.S. and in drill cuttings of

several water bores sunk in the Trevenna locality. However, the forma-

tion appears to be absent in the Yudnapinna H.S. area and at.lLake Mac-
Farlane. The shales eiposed'at Magazine Hill near Woocalla comprise
equivaients of the Woocalla Dolomite and are not now correlated with
Woomera Shéle. Black shales exposed at the copper prospéct, 2 miles
south-east of Pandurra H.S. are lateral equivalents.

The dolomite which outcrops élong the western shore of Pernatty
Lagoon and southwards to Lake Dutton is yellow, buff or grey, dense,

massive and laminzted and exhibits features of shallow water deposition

including cross bedding, ripple marks and oolites. Intraformational

breccia and crenulated bédding with abrupt terminations are suggestive

of a stromatolite reef. Drilling undertakenAby Noranda in the Oakden

Hills - Lake;Dutton - Trevenna area indicated irregularities on the
upper surface of the Pandurra Formation in which finely laminated dolo-
mites, shales éﬁd muds have been deposited: This suggests black shale
deposition in a restficted lagoonal environment on the Pandurra sprface

f : ~ ' ! : : ) )
with marginal reef complexes about basement highs which correspond to

the Pernatty Cuimination.,
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© In Beda bore the topmost 223ft. comprised Whyalla Sandstone.
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5. Tent Hill Formation

! .

Throughout the extent of‘the~8tﬁart Shelf this Marinoan
formation is. typically eprSéd in tableland margins'and_in descending

order conmprise Arcoona (Simmens) Quartzite Member and Corraberra Sand-

stone lember which passes down into Woomera (Pregolana) Shale Member

“thatﬁéccuﬁieé:thé lowermost slopes and underlies the surrounding plains.

The basal unit, thé:Whyalla Sandsténe Member, in.the type area rests dis-—
conformably 6n the_?an@urra Formation. In the Pernatty Lagoon region it
is underlain, lqcai%y, by the Woocalla Dolomite., The ocontact between the
Whyalla Sandstone and the dolomite:is disconformable and local channel-
ling of the dolomite surfacé can be inferred e.g. at”the Gun copper
prospect near lit. Gﬁnson H.S. and élséwhere., |

(1).JWhvalla Sandstone lMember.- This unit is characterised by its

ﬁhite colour and by markedly spherical'éonstituent quartz grains within
a clayey matrix. Cobbles of purple-red Pandurra Formation are common in
the basal beds close to the disconformity. Cross—bedding is common. The
unit is often guite shaley tOWardslthe base'gutgﬁconglomerates are
developed af the base of some sectiohs.

In Woomera No. 1 bore whitebroﬁnded quartz grit and sandstone,
334ft. in thickness waé-intersected between 784ft. 6 ins. and 1‘118ft.

This member thus thickens'away'from the_Pernétty Culmination
and represents a return‘to_clastié sédimentation‘in 2 shallow watér, high
energy en&ironmenf." | | |

 (2) Woomera Shale Member. (Tregolana Shale Member equivalent).

- These shales weather readily to white clay and are seldom seen in out-

crop. In Wooméra No. 1 bore a sequence'of finely laminated purple, brown
and green shales, 548ft. in thickness, wefe disclosed .between 236ft. and

784ft. 6 ins. The member thins markedly towards the Pefnatty Cﬁlﬁfnation
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ahd is 30ft. thick where'exposed in excaﬁations oh the floor of an arm

of Pernatty’Legoon,‘0veriying the Gunyah}bopper depeeits (Plate 1).

(3) Corraberra Sandstone liember. Red-brown micaceous, flaggy, fine
grained sandstones form the lower slopes of escarpments marginal to the

Arcoona Plateau and in outliers in the northern part of the area.

Woomera No. 1 bore was collared in this member and the uppermost 236ft.

comprise laminated sandstones and siltstones with intercalated shales; .

slump structures are common.

-

(4) Arcoona Quartzite Member;:'(Simmens Quartzite lMember equivalent).

This is the topmost member of the Tent Hill Formation and is generally
200ft. to 300ft. in thickness. ‘It is a dense white quartzite, containing

abundant shale casts, that caps the Arcoona Plateau.

6., Tertiary Deposits

. " Fluviatile cohglomerate of probable Tertiary age are restricted
in'occurrehee in the Pernatty Légoon locality}-
o Bilicification of older units, particularly of the Arcoona

Quart21te Member, Whyalla uandstone Member and Pandurra Formation is

'w1despread and relates to a perlod of extended weatherlng of peneplalned

surfaceso

7. Quaternary Deposits

Extensive sand plains isolate exposures of ‘ancient rocks througl

" out the area. The sand is lecally derived:from'erosion_of the older

sediments and includes a high content of gypsum along the eastern shores

of the numerous lakes throughout the area of the Bookaloo Lowlands.
STRUCTURE

- The domlnatlng structure 1n the reglon is a culmination.ex-

'_preosed by the pre—harlnoan disconformity whlch outlines 1n11ers of

Pandurra Formagtion protrudlng through the younger Whyalla Sandstone

Member p(Fig° 2). It extends from south of Yudnapinha Ho,S., through



om
. ¢ " Trevenna 0O.8., along the Western side of Pernatty Lagoon to the northern
end of Lake Windabout. ”r

The Pernatty Culmination is a basement hlgh. Erosional

At

1rregular1t1es of the surface controlled the sedlmentatlon of the Woocalla
Dolomite. Webb and Woyzbun (106/) after study and interpretation of
available aeromagnetic data suggested that_the conflguratlon of the 'high!
N was controlled by block faulting. »
The platform cover‘is draped over the irregular gently undula-
‘ting older surface but it is, essentially, horizontally disposed through-
out. | |
| Structural information derived from mapping. and interpretation

of aeromagnetic data outlined areas which were considered to hold poten-

'&ﬁ : . tial for economic copper mineralisation of the kount Gunson type.
'EXPLORATION, NORANDA AUSTRALIA LTD.

1. Regional Surveys

Geological mapping of the 2 700 square miles_area'of.S.M.L°
152_surrounding the‘Mount Gunson copper deposits was undertaken by
ﬁoranda in late 1967 to trace the disconformity which is the locus of
copper mineralisation at Mount Gunson‘(Tonkin, ope Cit.)e

| Geochemical analysis of samples taken from the core of Woomera
'No; 1 bore disclosed that zinc (in particular) uith'lead copper and
manganese are concentrated in the Woocalla Dolomlte with a peak in metal
Values occurring at the dlsconformable contact between the dolomlte and
the overlylng sandstone (Fig. 3). Samples of rock were taken from out-
crops adjacent to the disconformity throughout the area and of spoil from
. i‘ "~ wells and borenoles. Terrain difficulties, including extensive wind blown
' sandAcover, incidence of lakes, paucity of outcrop and attitude of.the
flat lying host to. potentlal targets precluded geochemical soil. sampllng .

as a prospectlng technlque
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" Geophysical Interpﬁefation

dlcular llneaments which represent fractures and faults that now'

Interpretatioﬁ.of available airborne_magnetometermsurvey

results was undertaken bV Webb and-Woyzbun (1967) to provide information
on basement structure and thlckneos of sedlmentary cover. Three zones
were dl%tlngulshed, qulte dlfferent in character although each display

pronounced northwest trends w1th perpendicular cross treﬁdS'(Flg. 4):

the eastern zone, where the frends are masked by sedimentary
cover is characterised by broad, deep—seated ancmalies, at a
‘depth in excess of 20 000ft. It underlies Lake Torrens with
the ﬁestern bouﬁdary being‘more or less coincideﬁt»with the limit
‘of the Arcoona Plateau in this region.
‘the central zone, disturbed by strong magnetic anomalies con-—
sidered to be related to basement uplifts and estimated to lie
at depths of 4 000ft. to 6-OOOft., correlates with the Pernatty
Culminaticﬁn\ ?he Mount Gunson copper deposit'ccinc%des with a
magnetic.anomaly and- it was suggested fhat‘the major cross feature

might represent faults which were instrumental in transport of

- mineralising fluids. The most favourable areas for search for

possible repetitions of this type of mineralisation would thus be
located~adjecent to local basement uplift where intersected by
cross faults. |

the western zone, defined by a series of extensive narrow parallel

shallow low-order magnetic anomalies whose sources lie at an esti-

mated depth of between 500f%t. ahd 4 200ft. These are traceable to

the south-southeast to the Iron Knob - Roopena area where dlamond
drilling undertakentby the Broken Hill Pty. Co. Ltd., has now
demonstraﬁe&-that they are related to a doleritic dyke swarm (Jones;

1970). The anomalies, trending NW—bL are 1nterxupted by perpen—

'
t



. ,.-1 .
- R

Lo : ) ) =11-

S5 SR
define the'Shofes of;a‘nhmbef?oleakés in the fegion and may
have“exerféd-a profoun&“cantrol on.sédiméntatioﬁ and mineralisa-
" tion of the Woocalla Dolomite and basal member of the Tent Hill
Formation. o U .

3, Geochemical Surveys

Rock chip samples taken from exposures of Woocalla Dolomite,

. Whyalla Sandstone Member and Pandurra Formation throughout the area dis-

closed several areas wherein there are anomalous concentrations of lead

and copper. In the Birthday R.S. - Ozkden Hills H.S. locality lead con-
tents ranged up to 1850 ppm with copper to 200 ppm adjacent to the dis-
conformity. ‘Similar results were achieved along the disconformity where

the Pandurra Formation protrudes through Whyalla Sandstone in the Trevenna

" Hut - Winnie Pinnie Dam locality. Elsewhere, lead contents of 15 to 20

ppn were determined for clastic rocks with a mean background of 135 ppm
in dolomite while associated éopper contents were 5 tb 10 ppm and 65 ppm
respectiveiy.‘_

Black éhales.penetrated in boring for pastoral water supplies

at Greenfields Dam (1 mile‘ﬁest of Birthday R.S.) and in the Trevenna -

Winnie Pinnie area showed anomalous lead values which were virgin pros-

pects considered to be worthy of further investigation by drilling

(Thomas, 1969a). The lead anomalies were discovered because of the avail-

ability of outcrop and of Spoil from bores for rock geochemisfry. The ex-

- tensive cover of sand marginal to the axis of the Pernatty Culmination

" from the Winnie Pinnie area to the northern end of Lake VWindabout obscure

potential targets over a wide area.

. 4., Drilling Programme, October to Decembér,:1968

The area chosen for test drilling included a concentration of

' geochemically anomalous lead and copper values, also sﬁlphides thé{ had

! _ .
been identified in existing borehole samples.

[
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During the period October 4th to Decembef.14th, 1968 thirty
holes, aggreéating 3 1871t. were drilled in the Winnie Pinnie - Trevenna
locality by truck—ﬁountednéir drill»utiliziﬂg a combination of bercussion
and auger techniQﬁes (Thomas, 1969a.). The area tested consists of low
bare sfony hills sébarated by flaf sand plain which supports myall and
mulga scrub. Drill holes were spaced at intervals of about one half mile
on an irregular grid.

Drilling conditions proved difficult and core recoveries were
extremely variable since saline water wés generallylbut at about 70{t.
and resulted in,refurn of sludge from the shallow weathered shale zones,
and thus éontaminated samples. The results are summarised in Appendix 1
and depicted in Iig. 5.

Wind blown sand, graﬁel_énd clay, with gypsum and kunkar
éommonly in the upﬁér parts, ranges up to élmost 50ft. in thickness and
averages abouf 15ft; The Whyalla Sandstone attainé 2dOft. in thickness
and averages about 50ft. The underlying Woocalla~Dolomite vroved to be
mére or less mineralised throughout, containing,gaiena, sphalerite and

pyrite. In the upper oxidised zone the formation comprises white, yellow,

buff or brown clays and these pass down into unweathered grey shales with

dolomite. Thé formation fills depressions in the undulating Pandurra
sﬁrface and is variableiin thickness, ranging up to 130ft. in WP10,

Base metal contents pro#ed to:be.highest in two cohcealed sub-
parallel shallow troughs in the Winnie Pinnie Dam locality and:these trend
more or less northeriy. Drilling indicated that the weéternmost zone 1is
almost one mile long and one half mile wide where Shales, 20ft. to 30ft.
in thickness and averaging 0.2% Pb and 0.3% Zn, extend from 40ft. to
135ft.'ffom tﬁé surface. In WP17, 38ft. of shale averégihg-0.25% in aﬂd
Oo1% Pb;‘includiné two 5ft. wide sections cpntaining ﬁore than 0.5% Pb

and 0.5% Zn., Similar results were disclosed in WP16 and WP15. In the



centre of the area drilled enbthér‘zoﬁe alﬁoét'ﬁwo ﬁiles longland one
half mlle w1de contalns an averagelof 20ft. to BOft. of grey clay
averaging 0.1% Pb, 0.1% Zn at a depth variable from 30ft. to 100ft. from
the serfaceo ”

. ~South of Trevenna O.S.‘af the eesterh end of the area drilled,
thevgrey shales are deeper but base metal contents are much lower and
both lead and zinc contents rarely exceed 1 000 ppm ih the samples re-
covered.,

i:ead and zinc contents .'are more oi- lees ‘sympathetic.A A fall-
off of base metal Values is evidentAin eome holes from the centrai part
of the'forﬁatioﬁ towards both roof and floor (e.g. WP20) while,.elsewhere,
the highest Pb, Zn contents are highest at the extremities of.the‘forma-
tion and decrease towards the centre (e.g. WP10), |

Study of the form of the undulatory Pandurra surface, as
revealed by drilling,:indicates that the zohes of black clay with high
lead?zinc_content are aligned with depressions in this surface. By con-
$raét, the shales over the more elevated portions of this surface were
more dolomitic and relatively deficienf iﬁ base metais (Thomas, 1969a) .

Copper contents of samples ranged up to O. 3p but there appears

to be no direct relatlon between hlgher concentratlons of copper with

‘those of lead and zinc. ®SBilver contents proved to be generallj in the

range 5 to 10 ppm. The general level of manganese in the sections high

in lead and zinc is of the order of the combined lead and zinc.

Petrographic examination was made of samples taken from.drill-

holes showing high concentrationsg of lead and zinc as under:
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Hole Wo. i | Depth (Ft.) . Pb (ppm)' Zn (ppm)  Cu (ppm)
wer1s 65-68 3400 2 800 15 .
WP16 40-45 . 6400 3 600 100
WP17 105%-108% .1 500 . 4800 - 60
WP20 © 95=100 4 000 - 960 - 300

' Sphalerite, galena; ohalCOPYrite'and byrite were identified
as free grains of avérage 0.3 mm diameter; however some measure up to
1 mm across. Pyrité is common in relatively'coarse grains and as ex-
tremely fine, disseminated grains'some of which‘are sphérical and fram-
boidal. Chalcopyrite is in places altered to ohalcocite'and»minor
covellite., | |

Sphalerite crystals generally ‘enclose dolomlte 1nclu51on° and

_thus accounts for lower analyses than mlght be anulclpated in sections

that appear to be relatﬂvely strongly mineralised with sphalerite.

The presence of sparse prlmary lead and zinc w1th minor copper
sulphides in a stratiform setting within a black shale phass of the
Woocalla Dolomite was thus established buf the concentrations are 100

low to be of economic value.

5. Drilling Programme, lMarch to June, 19714

Seven widely spaced holes were subsequently drilled ln a region
of'sparse outcrop extending from Oakden Hills H.S. to beyond Lake Dutton,
Iﬁ was considered valuable to simultaneously teSt the hypothesis that the
base metals may have originated from hydrothermal intrusion in the’ region

of fault planes. To this end several drill holes wefe.Sited close, to

presumed fault lineations (IThomas and Douch, 1971),

Drllllng commenced onk17th March 1971 and was COmpleted on
15th June, 1971. In all seven holes were drilled, totdlllng 2 7j7lt
of Wthh 1 5611t. were drilled using a Falllng WW1 combination rotary dnd )

perousslon, truck mounted rig operated by the Department of Mines ¢Plate’?)

N
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The remaining ﬁ-176ft. were cored'by a Debértment of ﬁines E1 000 diamond

drill rig using 2% inch BQ diamond bit'aﬁd core barrel wireline equip-

ment (Plate 3). Core recovery of the shale target sone approached 100%.

The results are summarised in Fig. 6, tabulated in Appendix II1 and

detailed below.

:,LD1‘— 308ft. vertical; near Oakden Hills H.S. to probe an area in which

surface samples returned anomalous lead and copper values.
Percussion techniques were used‘to 87ft. rotary with mud fluids from
87ft. to 264ft.;.the remainder was éorea. -Beléw’7ft. of Quaternary sand
cover, Whyalla Sandsfone was penetrated to a depth ofI26Oft. -Black
dolomitic shale was intersected from 260ft. to 298ft. 6 ins. and this
reéts'on'red guartzite of the Pandurra Formation. ‘

The ﬁineraliSed zone comprises black shales with intercalated
light coloured dolomitic shale and dolomite. The beds may be massive or
finély lamihated‘with regularly ribbonéd diffuse or sharply defined g;—
ternating black énd'iigher coloured bands'ranging from-1/16 inch to é
inches in thickness (Plate 4). The beds are generally horizontally
disposed but are often delicately wavedAand siump stfuctures are evident
throughout. Similar wavy bedding, truncated by numerous minor faults,

is obéervable at the Woocalla clay quarry[fJohns (1868] Intensively

._dlslocated dolomitic shale, obviously resultlng from slumping of the

sediments before compactlon, feature intricate plle-up cascade structures,

zig-zag folding, disrupted beddlng, faulting, bouqlnage and pull apart
Utructures, all on small scale,

- Finely divided pyrlteﬂ, sphalerlte and galena were recognlsed

by Douch more or less throughout, as dlosemlnated crystals or as concen-

trations along cross fractures and steeply dlpplng joints., Analysis of
the core over short intervals-revealed'that lead and zinc are more or

les$ sympathetic and range up to 2 000 ppum with zinc contents being~higher“



..

A Lo e ‘ LT L R J.x [ R N T P R

16

‘than lead. The uppermost 4ft. 6 ins. of the formation contained 2 000

ppn zinc, 700 ppm lead and 4 600 ppm copper} In ‘the topmost 15ft. of

the formation the copper’ content exceeds 500 ppm but below this it is
generally less than 40 ppm. Chalcopyrite was not observed and the traces
Aof copper present were therefore considered by'Thomas and Douch (1971) to
occur as ﬁicroscopié chalcopyrite or as chalcocite.

ILD2 - 608ft.; north of Lake Dutton

- This hoie was commenced with the‘Failing righ wﬁich drilled
through 40ft. of sand to & depth.of 150ft. in the Whyalla Sandstone by
percussion technique. Here, shale Was intersected and cored'using the
same rig.to 365ft. 9 ins. The hole was cased aﬁd completed using the
diamond drill;.

‘Woocalla Dolomite, penetrated from 179ft. 6 ins. to 601ft,

* 10 ins. thus proved to be much thicker than anticipated. Lithology and

ihternal structures were similar to those of ILD1; slumping was evident

to 450ft. Zinc content ranges to 1 400 ppm over intervals of several

‘feet but over about 200ft. of section it is less than 200 ppme. ILead is

concentrated in the upper 50ft. and the lowermost 50ft. of the formation

and, throughout the remaindér,'it is generally less:than 100 ppm. As

before, the content of copper is uniformly. low (seldom exceeding 50 ppm)
except in the tbpmost 10ft. where.it attains 1 000 ppm in_éne'sample and
a&erages somewhat less than 500 ppm° ‘ |
LD3 - 631ft. 11 ins. east of Lake Blyth
 The hole was drilled by percussion methods %o 27)ft for
completlon by dlamond drilling. |
~The mlnerallsed ‘dolomitic shale, 1ntersected from %24ft. 1 in,

to 629ft. is similar to that recovered:ﬁom the other holes. As before,

[N

... The o'rea“l:est metal concentratlons proved to be more or less sympathetlc,

with zinc contents being higher than those of laad decrea51ng from the

_.\
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'cthlckness, comprises the basal bed.

'_17-. |

. eitremities of the formation towards’the Centralfsector and with minor

concentratlons of copper 1n an 8ft thick sectlon immediately below. the

contact with the Whyalla bandstone and over a w1dth of 6ft. at the

t
¥

Pandurra disconformity.
. £ Several samples; representing less than 1ft: of section in

each'case,‘contain in excess of 1% zinc and a zone from 604ft. to 628ft. -

“-averaging 0.16% zinc; Sphalerite‘occurs throughout in narrow dolomite
_bands that are separated by weakly mineralised_bands of black shale,

- 1LD4 —~ 443ft. 4 in.; west of Windy-Vallej Well

; Penetratlon of the Whyalla Sandstone was achieved w1th the
Falllng WW1 to 200ft.‘and of the underlylng Woocalla Shale fromZOOft. to
443ft. 9 ins. by dlamond drllllng° '3 ST L " ' S

‘ Mineralisation showed a reversal of‘the trend disclosed/bp the .
previous holes inAthat lead and zinc values are lowest at the contacts and.
reach a peak in the upper central part of the dolomitic"shale. Lead con-

tant of samples proved to be less than 800 ppm while zinc contents ranged

up to 4 600.ppm over a narrow 1nterva1. Mlnor copper concentratlon was

'evident“immediately above ‘the Pandurra dlsconformlty.

L h LD5 - 274ft 3 1n.; South of Lake Dutton, drilled by Failing WW1 to

204ft 6 ins. through the Whyalla Sandstone and cored by ‘diamond
‘ drlll through the Woocalla Dolomlte, the base of whlch was at 271fto

The mlnerallsed Iormatlon was less shaley than 1n prev1ous holes

1and dolomltlc shale was predomlnant Ma351ve dolomite, about 5ft. in”

R L
oy

Lead and zinc sulphldes are more evenly dlstrlbuted throughout

“the sectlon w1th lead, in ass001at10n w1th ‘dolomite sequences, being more .

‘ Aabundant and ranglng up to 1 250 ppm while zinc ranges'fo 435 bpm. , Minor

concentratlons (to 400 ppm) of oopper are agaln evident at the, upper and

"lower contacts. Both zones. are characterlsed by slump structures and

§
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minor faulting of dolomitic beds. - 1 . °

.. LD6 - 222f%. 4 'in.; east of Lake Dutton, was drilled to 177ft. with the
; j&i:-.b " rotary-percussion plant and thence to completion by diamond
A * drilling.

‘;ff - '-; - _fThis site-WaS‘desigﬁedAto test a."bésement uplift magnetic
anomaly" iyiﬁg atithe‘interéection of two major.baseMent fractures in an
area of no outcrop and where no'geochemiéal information was available.

The Woocalla Dolomite, penetgated ffom 150ft. to 215ft. 8 ins.,

: ié wéakly mineralised throughout with sampleé showing generaliy less than

. "QOO'ppm ;ead and 200 Ppm ziﬁc. Copper contents'howevef, are higher; one

‘. f‘ ’section from 160ft. to 177f%t. confained 800.ppm copper while the core from
| 210ft;.to 216ft. averaged 1‘224 prm. :Thé zones of anomslous copper are
.. . aSsociatéd‘with more.massive dolomites., | | |

"LD7 - 247ft.;south east of Trevenné Well was driiled to completion without

 encountering shale, The Whyalla Sandstone 120ft. in thickness,
resfs:directly,on the Pandurra Formation. Interestingly, the lead
and copper contents for at least‘20ft.”abové the disconformity
approach 2 000 ppm, while zinec content is 1ess'than_150 ppm over

]«J. ‘; : - the same~interval. | | ‘ '

| | | Drill hOleé‘IDZ, 3 and 4 weréléitéd adjacenf'tb'a zone which was

A'conSidered by Thoﬁas and Douch (1971)“to comprise é'gfaben structure

‘occupied by Lakeé Dutton, Finnis and Blyth..“Several NE-SW frending faults

”fwere de£ected on air photos and traced on thé ground iﬁ this locality by

 minor écarpé, sandstone, breccias and Vertiéal foliation in the Whyalla.
Sandstone. The reqognitioh of a possible structural control in the depo-
sifibh of baseimetal sulphides would'haVeAassisted in'butlining areas of

1. TR s - : s -
i+« . potential economic importance.




l“Drlll holes LD2, 3 and 4 were drllled close to a
photo-llneament, where topographlc dlfferences sugges’t
minor recurrent fault movements Since Proter0201c times.

. No evidence was found of any increase in geoohemical V

’“;:~* : ' levels of lead and zinc, attributable to hydrothermal

| or other effects. o ‘ o ‘ | |

;5T~',v -lf‘ l"Depths of basement.Pandnrra (Formafion) suggest that fhe

” most interesting'results in LD3 may coincide with a shale-

filled depression in the basement, anaithis is the same
effect as observed originally in the Winnie Pinnie -

o locallty.....;......o...e.oothls 1nterpretatlon narrows ‘ .

down the general area of interest’ to a corridor some six

'E.f; R e : mlles in width trending sllghtly east of north from south.

| - of the Wlnnle Pinnie Dam area to Blrthday siding.

"Anywhere in this zone, except\for the' Pandurra inlier
north of Trevenng O.S. there'is a reasonable.exbectation

- of geochemically" anomalous amounts of lea& and zinc within
the shale equlvalent of the Woocalla Dolomlteo_ |

"Two factors appear to have some bearlng on mlnerallsatlon,

Coen
e

prox1m1ty to the keel of the basement depress1on, and the
bresence of 1nterilnger1ng dolomlte and shale fa01es of
‘sedlments. Graben—llke movements on llneaments north and
.south of the lakes may have led to the depos1t10n of great
'thloknesses -of shale and dolomlte in the trough occupled at
surface by the present lake system"
lMlnerallsatlon consists of dlssemlnated aggregate° of pyrite,’
s sphalerlte, galena and chalcopyrlte.l The prlmary host rock appears to be
ﬂglf:“ dolomltlc shale rather than black shale. The proportion of dolomltlc
’ shale was observed to be greater adJacent to the Pernatty Culmlnatlon

( . . ! !
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(LD1, 2 5 and 6) and to be apprec1ably dlmlnlshed in holes removed from -
'Lib'~' fl'lt (e.g. LD4)., In all holes the proportlon of dolomltlc shale .was great-
'iguJJ est in the lowermost 50ft. of the formatlon.' In LD5 ‘and 6 massive
TR " dolomite 5ft. to 10ft. in %hickness occurs at the basé while the remainder
’»f""of the sectlon comprlses more than 50% dolomltlc shaleo»'- |
Galena often occurs as coarse crystals occupylng vughy ca101te
;‘“ni‘ . veins within dolomitic shale bands or as’ "smears" on joint curfaces in
| "shale. Sphalerite generally occurs as dlssemlnated crystals ranging from
0.05 mm to 1 mm diameter with grains of 0.3 mm being common throughout
"n:i“ the dolomitic snales and only rarely.as'coarse crystals in calcite veins.
Pyrlte is common throughout the black shaleo ;
Though no economic concentratlons of lead zinc or copper were
disclosed,by drilling, the existence of geochemioally anomalous levels of
A?t", base metal mineralisation were»established in a stratiform setting within
shaley equivalents of the Woocalla Dolomlte overla wide area. The
:@53:~; assoclation‘of galena'and sphalerlte w1th thln dolomltlc bands within
black'shale in a basement trough extendlng over a distance of 20 miles
-between'Winnie Pinnie‘and Greenfields;Dam, arebsuggestive of a very earlv_
© if not syngentic oriéin. o | - |
CONTROLb FOR BASE® METAL MINLRALISATION
The locallsatlon of the copper deposlts at the Pernatty Lagoon -
»bMount Gunson - Sweet Nell localltles and ‘the w1despread copper-lead-21nc
Y f‘ ' sulphlde mlnerallsatlon now dlsclosed over a wide area to the south are
vl vf.f . considered to have been governed by several poss1ble controls:
- Pernatty Culmination
 ?;;5'-f:}"d” - This represents a pos1t1ve pre-Marlnoan structural feature w1th
3nﬁ.~54: "fJa flanklng algal reef in a passive structnral environment, .s1tuated

S marglnal to small partially enclosed ba81ns on the 'Stuart Stable

Shelf. Crystalllne basement rocks outcropped to the west and south

Ly N . o ) @ - . oy
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‘.while more or less continuous sedimentation proceeded in the
Adelaide Geosyncline to the east. :
- the disconformable Pandurra/Woocalla/Whyalla COntacts |
| The dlsconformltles prov1de favourable loci for 1ntroduced
.mineralisation and potential.aquifers.for‘ore finids. Alternatively
‘L% ‘v they represent a depositional hiatus during which time syngenetic
w-base metal sulphldes could have been concentrated on these surfaces.
m—‘iWoocalla Dolomlte R | )
'éﬂd”} B f", The dolomlte may have producedna sufflclent increase in pH to
“7§=”"51 -f cause the pre01p1tat10n of sulphldes from fluids, bearlng base metals
.and travelllng along the dlsconformltles. Such mlnerallsatlon could
have been syngenetic with the dlsconformlties in'which.case the
dolomite, especially in reef form, would have been an 1nfluence in
:,fiﬁj:‘> -ﬁ;».control.° If base metals had been 1ntroduced to the dlsconformlty,
";the dolomite would have acted merely as a pre01p1tat1ng agent
“‘3;4?!ﬂ,» - Basement fractures and basement uplift
| The Pernatty Culmlnatlon, underlaln by basement rocks whlch are
bintruded by a swarm of basic dykes and dlslocated by a system of

i"fff S . maJOr fractures, comprise a potentlal zone of weakness through whlch

Rt

mlnerallslng solutlons could ‘have mlgrated ' If basement fracturlng
followed the depos1t10n of the Pandurra Formatlon 1t would have
3ﬁ5f}.f~;V . _;created zones of 1ncreased permeablllty and condults for passage of
fluids in that formation; circulation of meteoric solutions might
_ma” ;» 1'» ir concentrate dispersed syngenetic sulphides'at'ﬁavourable lociﬂon the

'disconformities.within troughs'in the Pandurra surface.

. B
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Drllllng of a north-west trendlng magnetlc anomaly four’ mlles

" south of the Katinga Hills by the Broken Hlll Pty. ‘Co. Ltd. (Jones, 1970)

disclosed dolerite contalnlng 6% to 10% magnetlte w1th traces of, bornlte
and chalcopyrlte as gralns O O1 mm to O 16 mm dlameter. Three holes, each
125ft. in depth, 1ntersected dolerlte averaging almost 500 ppm copper;
lead»content 1s "generally less than 50 ppm but attalns 200 ppm while zinc

approaches ZOO'ppm. Base metal eulphides have also been disclosed in

shales and basaltic lavas at Roopena (Thomson, 1966). Thus, primary base

metal sulphide bearing source rocks have been identified in outcrop south

of this region and it is almost certain that similar rocks underlie, at

JshalIOW'depth,'the_area under reviewe

The above controls Wonld be effective'whether the base metals

| were originally‘syngeneticuor epigenetic and thus, if these are the major
'controls‘for;mineralisation,>the>genesis of the'Pernatty'type'depOSits

" becomes unimportant in the search for further depoemts in the area.
lffFavourable conditions exist over a wide area but ‘the search for buried

”.zones of enrlched sulphldes where economlcally 51gn1flcant grades may occur

will be 1nh3b1ted by presence .of relatlvely shallow cover provided by the

; Whyaila Sandstone Member and by Recent sand,

Analogles may be drawn between the mlnerallsed black ‘'shales

'f‘(Woocalla Dolomite) and the. Kupferschiefer of northern Europe while the

-f}_:aésociation of copper, lead and zine sulphides, barytes and fluorite# with

* black shales and dolomltes flanklng collenla.reefs on basement hlghes in-

vites comparlson with dep081ts of the Rhode51an copper belt, Pine P01nt in

Canada and w1th ‘the MlSSlSSlppl_Valley (Unlted btates) ore aep031ts, the

< origins of Whlch have been variously ascrlbed to the influence of metal

bearing saline solutlons.or, coversely, to accumulatlon contemporaneous

I3 —_—

C with;sedimentation. ' ’ | oy : ' )

. RKJ:FdeA- . . . R.K JOHNS
o 8e10.72 . CHIEF GEOLOGIST
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1968 Drilling results“Summary-

" Hole . Feet - . ppm B o . Log
.~ No. From To Cu ‘Pb Zn . Mu~® Ag S :
«WP1 . 0 - 50 ' ' C  White pink sandstone (Whyalla)
.t . 50 80 : - .,nGreJ black clay (Woocalla)
swp2 .0 10 : - .+ Gravels
e ‘: 10 30 ‘ A ' ‘_. Argillaceous sandstone (Whyalla)
CWP3 0 50 IR ' clays with gravel
WP4 O 20 o o o :
g 20 . 84 ' . R ‘ ‘ e flne gralned llﬁht sandstone
—— - S (Whyalla) -
WPS .0 10 . ‘  Sand -
o 10 60 .. | " White, pink sandstone (Whyalla)
- .60 69 130 170 .40 25 . White sandstone "
69 72 180 140 150 40 . Brown-grey clay (Woocalla)
72 78 120 - 180 150 30 . Black clay oo
78 150 - o Red, pink, white’ sandstone
: T _ o : (Pandurra5 .
CWP6 0 48 . o - Gravel with clay
. 48 49 .30 70 95 25 .~ Buff clay (Woocalla)
4953 45 590 50 30 oot
‘53 58, 55 1200 65 20 . o mo W
58 6% 45 800 55 50 . g om0
: 63 68 240 1300 180 30 - Black clay (Woocalla)
s 68 . 73 370 1400 160 .95 10% - " o |
75 76 1200 1800 980 - 120 30, v
. P76 78 3400 1900 2200 90 300 . M. Mo
.. 78 79 1000 1900 840 ° 100 0 v LI
L% 79 88 440 - 590 600 40 ..t i . pyrite (Woolcalla)
< .88 g ' 260 510 200 50 10 " o B I
x:”:;W iL 9 96 . i Quartzite (Péndurra)
~ wer 0 10 - . sand S
7ﬂ;fj5. 10 63 ‘ ) IR oL 'QWhlte,,plnk sandstone (Whyalla)
' ;-4;{"' 63in;68 4 25 » 20 20 470 . .2 Xhaki clay. (Woocalla)
R 68 . 73 2000 .- 290 900 320 10 Black clay, pyrlte (doocalla)
G734 9507 400 720 0300 oM omo
A .A‘74 ‘90§anA o J ‘ o v _Red; pink, white quartzite.

(Pandurra)




iv
\

(e

<Ly

T e

Feet

Hole A " ppm
No., From: To Cu . Pb Zn - Mu g Log
owp8 0 6 Sand - |
o .6 35 - - - " Yhite sandstone (Whyalla)
35 38 120 190 560 90 . Grey, brown clay (Woocalla)
38 . 40 1300 . 120 250 200 Black clay - "
40 - 44 950 210 . 300 240 Lo
44 48 700 880 400" 180 " | . n
o 48 51 200 6300 7000 ° 180 " "
51 54 340 3300 1000 250 n "
. 54 56 200 3400 270 n K
. 56 - 57 140 3100 270 " "
'y .57 60 .90 2900 - 360 " K
N 60 62 140 - 3200 720 n n
62 64 .. .80 1600 8500 " Grey shale
64 66 60 2700 \, 4500 " I
66- 68 90 5300 . - 9600 " galena oM
68 - 70 280 1600 1100 9600 | wo pyrite . M
70 72 800 - 1000 - 4800  AGrey~shale, pyrite, (Woocalla)
72 74430 1100 .. . 4000 . no L
T4 76 280  .880 1760 4400 5 " .o
76 77 460 © 1100 - - 6400 w0
77 . 80 260 680 ° 760 8800 . . dolomite "
o 80 t 120 _Red quartzite (Pandurra)
WP9 O 10 ) Sandy . clay
' 10 25 . White, buff clay (Woocalla)
.25 .50 " Red quartzite (Pandurra)
. wp10 O 15 Sandy clay =~ ° -
oo 4530 . | White, buff, red clay (Woocalla)
- 30 35 90 1500 50 20 _ " Purple Clay - ! o n
S35 407 140 2800 100 60 L " o
" 40- 45 210 2400 230 .75 . . Brown Clay (Woocalla) _
45 =~ 48 950 1500 - 1300 100 20 'Black clay, galena, pyrite
N _ S B o (Woocallag
48 - 50 .380 1300 .1800 430 15 - " n "o
50 55 40 1100 2400 2000 5 S noo
‘55 60 4077 1100 2600 1500 - 5 ™ " ]
60 65 50 940 1200 1800 5 : " " "
70 45 . 640 950 - 2 " " "o

65 .

1200



~h
!

.t “Hole Feet : o ; : _ :
v No.From . To Cus . Pb . %n Mu - Ag . Log;“;;
. WP10 70 73 140 - 810 ‘2200 1500°. -5 Black clay galena, pyrite
+ (con) _ : e : (Woocallag - ’
73 74 220 . 1000 2200 1200 2 . v ow o, ow
74 85 55 450 880 2000 2 " v
85 90 35  320° 840 3300 - 5 " owo W
90 93 45 280 330 2400 2 " " e |
9% 98 55 480 320 2200 2 Black shale galena, pyrite
i A A . A _ (Woocalla) )
. .98 104 50 510 1000 2600 2 oo n
104 110 50 490 900 2400 = 2 n n n
110 - 115 . 40 440 .400 1800 . 5 & v o n
115 120 © 60 450" 1200 3400 -5 " " !
120 125 50 710 1800 2600 2 " " n
125 130 55 .720 2000 2800 5 " no n
130 135 250 2600 1400 3400 30 " . dolomite "
135 140 600 1200 -1300 4500 5 ° - " - galena "
.© 140 145 © 380 1000 1400 5000 2 G . . om neo
o145 150 . L - - Red quartzite (Pandurra)
" WP11 - .0 10 o ~ Sand S ,
e 40 20 - . White sandstone (Whyalla)
20 52 - o o ' -; .- VWhite, grey brown clay (Woocalla)
52 56 - . . Black clay, galena, pyrite "
56 60 20 1000 2400 510 10" Black shale, " "
60 65 45 1100 3000 1400 0. " oo n
v 65 66 2000 1100 2200 2600 "o | " o
=° - 66 68 120 1100 2000 9600 . .M R "
‘ 68 T 120 1300 5200 6000 S . "
71 76 120 2900 3000 3600 . Mmoo w n
76 78 . 230 2800 2600 2800 < - v ow "
.78 84 320 1100 1400 3600 ... .. " L U
.84 89 270 600 1400 3800 - .. " " dolomite’ oo
o 89- 95 120 440 = 480 7200 Dolomite gaiena, pyrite (Woocalla)
: . 95. 120« _' l "~ Red quartzite‘(Pandurra)
WPz -0 10 o« .. sand: o
07100 %00 - Wnite sandstone (Whyalla)
T 30 63 . e i ©  White orange, black clay (Whyalla)
: 63;:'65.' 430 75 7 150 140 Black clay, galena, pyrite "
‘65 68 480 170 290 150 *. . omo oo T

68 707 290 700 300 - 160 .. e w "



T L YR AR
& Hole - TFeet ¢ oy o | =
No From .To Cu.. . Pb: Zn. . ' Mu Ag" - . Log
s yP12 70 .72 160 1800 560 220  Black clay, galena, pyrite (Whydla
' 51K0Qn) 72 . T6% ‘ : " eQuartzite, ?(Pandurra)
. WP13 0 7 10 L .. Sand .
e 10, 43 - ' 3 - White sands%oné (Whyallé)
:43 . 45 400 40 35_ 50 Grey clay. (Woocalla)
oo 45 50 110 .20 20 30 © Grey clay, galena (Woocalla)
o 50 55 35 20 85 20 " ©om
. 55 56 50 20 190" .- 30 e T
56 59 110 © 50 280 60 -, Black clay, salena (Woocalla)
59, 62. 600 150 600 160 " n
62 70 290 900 450 -.380 ., . . .. " .
'70 © 75 190 1400 640 1200 '~ Black shale, dolomite galena
. e T (Woocalla) .
75 78 450 .1400 3200 1500 L o
. 75..85 170 - 1500 - 1000 1100 . oo
L. 85 90 * 130 1600 840 2200 n n
B 90 ".95 160 ©720- 510 3200 } " "
© 95 100 - 2207 © 790 490 3600 S o "
100, 1150 - | . Red quartzite (Pandurra)
~ WR14 0¢ 5 . Sandy clay o
S ‘AS 60 :4 . . '1White_saﬁdstone;'clayey (Whyallay)
60 70 110 2 -70 130 . . Black shéle (Woocglla) .
. 700 75 .85 40" 90 55 “Black shalé sulphides (Woocalla)
S, v 75 80 170 . 20 35 30 S "o
80 "85 50 30 . 70 .. 35 " o
. . 85 88 100 550 1000 1400 K meooo
4 WP1sT 0, 20 ' L ‘Saﬂd;.biay, gravel
v 20 .35 . T e ' White, buff clay (Woocalla)
35 40 130 1900 150 40 2 Buff brown clay n
40 45 ¢ 160 1500 200 . 65 .2 Brown clay : .o
.45 50° 150 1600 500 - 970 2 Grey clay . .~ n
“.50 55 230 .760 73000 820 .2 Dark grey clay "
55 60 110 1100 4000 700 16 ~‘Black clay R
60 65 40 870 ‘3100 7100 6 Black clay - ., "
65 68 45" 3400 2800 3100 6 Black clay" - "
68 75 600 570 380 2600 5 Black clay, galena "
75. 80 340 400 260 3300 . 5 Black clayL galena " _
80 100 ' ' Red quartzite (Pandurra)



. “ Hole ﬁ Feet ~ o \ B - »
.+ No TFrom To - Cu . P © Zn Mn:  Ag . . + Log

fovemiSandiEs -

WP16 .0 16 : . |
- 16 29 ’ e : White sandstone (Whyalla)

29 40 300 240 " 340 110 5 Black clay, galena (Woocalla)

40 45 100 6400 -3600° 110, 6% " -
| 45 50 - 130 4000 2400 125 - W "
50 55 95 3200. 2800 125 6 we W
. J 55 60 ' 140 4600 2800 120 6 - L -
60 63 200 2800 1900 - - 560 6 Black-clay, galena, pyrite(Woocall
63 66 340 -~ 170 1000 3500 - 2 " dolomite n
66 70, 160 160 640 4150 5 ! " oo "
70 .75 220 440 820 2000 .2 G . M. om S
< . 75 100 - o " 'Red quartzite, (Pandurra)
C Y WP1T .0 - 10 _ _ C . :Sandy clay- '
o 10 80 . : . ' white sandstone (Whyalla)
80 90 .75 60 150-.°120 2 Black clay (Woocalla)
0 95 .55 .8 160 360 2, .m . n
o 95 98 340 300 420 740 6 . " L |
I « .98 100 300 650 410 .940 5 . Dark - grey clay (Joocalla)
. -7 100 105 120 | 6200 4000 1400 -8 Dark grey clay dolomite, galena,

" pyrite, sphalerite (Woocalla)

o

100 108 60 1500 4800 2100 i Dark grey shale, dolomite, galena
: S - N S . (Woocalla) . '
" 108 115 120 1000 2600 1100 2, o o "
115 120i 60 1200 5400 1900 5 . 1 . galena "
120 130 80 . 950 2200 16000 6. " ~ dolomite "
130 138 60 800 1500 1350 5 . M. v "
. . 138 - 150 : - S S ’f Red qﬁartzite (Pandurra) -
WP 0 5 .. " lsamda
L 5 63 20 35 45 - 45 2 White sandstone (Whyalla)
.63 0 . T " Red quartzite (Pandurra)
Wwpt9 0 5 - o . Sénd . -
. 5 100 . L o " White sandstone (i/hyalla) : )
- ,+ 100 110 " 260 - 180 300 50 . 2' Blackshale, pyrite (Woocalla)
% 110 117 460 1000 420 2000 < 6 .+ M. oo .on
q;inZO 0 " 20 -~ e : . | éSahd, clay, gravel
b 20 © 87 L ' White sandstone (Whyalla)

Tf“};,,@“’87 ‘ 95;-‘560 280 420 12000 6 ~Dark grey shale (Woocalla)



T
.

Hole -

. Feet : o : =
_No From To Cu- . Pb Zn Mn Ag Log
WwP20 95 100 300 4000 960 2250 7 Black shale, galena (Woocalla)
i (eon)iog 105 90 4400 4800 2450 - M . "
" 405 110 70 3900 3200 2300 - 6 n n
110 115 70 3800 2400 3150 6 neoo
415 120 240 1100 640 3150 6 " - . pyrite
: . : ' _ ‘ - (Woocalla) - o
420 125. 280 450 400 5200 2 - " . e
125 130 190 400 370 1250 . 2 . Black shale galena, dolomi te
B . ' ) L (Woocalla)
z - 130 ‘150. _ Red quartzite (Pandurra)
wp21 O° 5 . Sanad
‘ 57 60 - . " _Yhite sandstone (!hyalla)
60 69 . 15 25 50 .83 2 Grey shale (Woocalla)
69 75 30 - 90 8 3700 2 " oo
: " 75 100 ‘ ' Red quartzite (Pandurra)
WwP22 0% 57 | .~ . . Vhite sandstone (Whyalla)
* .. 57, 62 140 220 130 .50 2 Black clay (Woocalla)
. 62 69 380 140 300 - 130 10 Black shale, pyrite.(Woocalla)
S50 69 0 H T3 400 250 640 500 5 L o n
= ". 73 - 80 Q0 110 270 6300 2 Black shale, dolomite (Woocalla)
g 80 - dOO‘, e Red~quartéite; (Pandurra)
WP23 O 5. ] Sand ' |
5 40 :Whlte sandstone (ﬂhyalla)
. 40 52 o ; o - White, grey-brown clay (Woocalla)
. 52. 57 180 360 70 60 .-.5 Dark grey clay (Woocalla)
- 557 62 1200 6000 160 120 10 ' Dark grey clay, galena (Yoocalla)
62 65 140 2000 900 70 5 Dark grey shale, (Woocalla)
65 70 40 - 940 1100 1100 5 - " o
70 75 30 800 1000 1400 5. . " "’ n
75 80 © 30 1000 1000 1300 5 " " "
.. 80. 85 35 900 3000 1200 2 " " "
85 90 35 700 700 1200 © 2 " " "
90 . 95 30 . 250 350 1700 2 - " " n
95 100 30 "280 230 1600 2 .. " n n
100 105 30 190 200 1800 . 2., " " "
105 110  307. 220 650 1700 2 " n n
110 115 30 260 650 2000 2 n n n
115 120 35 260 430 1800 2 " " wo
420 - 2 " " "

120"

122

30

470°

1600



" Hole

"‘\'\_/y" i

155 -

. Feet o : _ .
‘. Ne From To Cu Pb . Znc Mn = Ag Log
WP24 O 18 Sand, clay, gravel
- 18 26 White sandstone (Whyalla)
’ 26 48 o R ‘White, yellow grey clay (Woocalla'
" 48 55 850 2200 1100. 150 20 . Grey clay, galena | n
55 . 65 45 750 2400 1800 5 Grey shale (Woocalla)
.65 70 30 930 3400 2800 .5 - " "
70 75 50 3500 -1200 2400 . 5 " n
O 75+ 80 260 . 2700 ~ 400 3600 5 n "
. 80 - 85 340 140 150 3600 2 . ™" o
. 85 90 . 220 390 300 10000 5 Grey shale, dolomite, pyrite
o . ' _ : . (Woocalla)
. 901,100 Red quartzite (Pandurra)
T WP25 O 5 Sand, gravel
5 87 White sandstone (Whyalla)
87 107 . ~~ Dark grey shale (Woocalla)
107 108% 460 160 440 1300 § oo | "
108% 117 220 1400~ 700 1500 - 5 n "
o197 125 . 90 - 4307 420, 820 2 " e
L 125 130 60 930 1500 " 1600 5 Dark grey dolomite, galena,
e o . pyrite (Woocalla)
130 135 . 70 1600 ~2000 2000 5 - Black shale (Woocalla)
@ 135 140 60 730 1000 1200 2 Black shale (Woocalla)
L 140 150 45 480 11350 1800 2. " dolomite (Woocalla)
© . 150 160 40 - 380 1200 1600 2. . no " oo
160 170. 45 420 900 1700 2 " n "
. 0 170 180 40 360 ' 680 1600 2 " " 7
18077194 90 . 820 900 2500 2 e " z
- 194 200 N B o Red quartzite (Pandurra)
WP26 O 9 ; - Sand, clay, gravel
o 9. 119 S . -~ - White sandstone (Whyalla)
11977125 200 .-170 200 130 5 . Grey shale (Woocalla)
125 130 200 7780 480 370 5 n "
130 135 140 1300 . 470 510 5, " n
135 140 140 830 ' 450 530 2 G m o "
, 140 "142 240 1700 . 2500 1700 5  Black shale. ' "
i 142 150 90 7 720 - 450 760 5 n L
150 155 - 55 600 800 1000 . 5 ° " n
160 © 40 430 200 920 2 n " —



‘" Hole . Feet : ,
‘ No Prom To Cu Po. Zni Mn . Ag Log
" WE26 160 165 60 460 660 1200 5 ~ Black shale, pyrite (Woocalla)
(con)165: 170 50 . 420 650 1%00. 2 Black”shale, galena (Woocalla)
.7 470 175 60 1000 700 1500 . -5  Black shale, (Woocalla)
Lk 175 180 70 1000 500 1900...5 n S
- 180 185 75 680 %30 2500 2 " T
;‘ 185 . 193 : "~ Red quartiite (Pandurra) -
L WP2T 0 35 i 'Red sand, clay gravel
1?:‘..- . 35 . 62% ) P White yellow, pink clay (Woocalla)
S 62 70 .40 220 45 30 2 Black clay. - "
70 .. 74 2900 300 90 .30 5 -Black clay, galena "
74 © 80 1800 360 1000 140 5 . ", n o
80 . 83 . 600 ~.240 900 560 5 T "
8590 .90 . 430 = 800 1700 2 - Black shale, galena pyite "
: 90 93170 . 550 850 1600 . 5 - Black shale
_ Wp2s 0+ 25 ‘ . Sandy clay, gravel
C 25 50 ‘White sandstone (Whyalla)
“,5'  . 50 - ‘ ' Red quartzite (Pandurra)
v'AWP29_ 0 -33 Sandy clay - .
. 3% 114 White sandstone (Whyalla)
*{Zﬁjw?30' o 9 r ‘Sandy clay, gravel o
9 62 s Lo _5.; " White sandstone (Whyalla)
62 68 350 ° 20  65%. 40 2 - Grey clay (Woocalla)
T 68 B5 40 200 60 30 2 Dark grey clay (Woocalla)
.. .85 110 20 40 60 .40 2 - " o
© 07440 120 -220 ©140 440 180 5  Black shale n
© .70 120 127 160" 1400 680 420 5. o
127 129 90 4000 2300 1500 5 no "



v

;’Hole‘

A S

.Feet

. -
1

APPENDIX II . L

1971 Drilling Results Summary -

Cu Pb Zn ' Ag :
 No. From To (ppm) . f Log
‘iLDﬂ 0 7 B - Sand -
o 7 160 " White sandstone.(Whyalla)
¢ 40 . 210 .7 20 34 0.3 " .
210 - 260 21 20 20 0.2 White,grey,dark grey-black sandy
S ‘ ' P : : shale g
o . 260 - 264'6" 4600 700 2000 4.8 ‘Black shale,dolomite - (Woocalla)
Co 2e4te"  2e4'11" 800 380 800 3 Shale,dense,brecciated,pyrite
R 264111" 26715" 480 100 650 4 ‘Laminated black shale,slumps,galena,
. P » . pyrite _
267'5" 268'3" 500 150 750 &4 Black shale,dolomité (4 bBeds %h"=1")
_ o T slumped,galena
268'3"  268'8" 700 230 1000 2 Fine laminated black shale,slump
o L : ‘ . i structures,pyrite
268'8"™ 270 ' - 600 © 50 702 Laminated black shale,dolomitic
o L , o bands,slumped
. 270" T 270'14"™ 1800 75 150 2 Black shale,pyrite
L 270%14" 274'3% - 200 100 110 2 - Laminated black shale,dolomitic,
. S L : L ~ slumps,galena’
. 27113 27% ¢ . 500 100 250 2 ..  black shale,and dolomite
- ot . o . - . (to 2" bands) pyrite
273 27416" 600 120 320 2 " . black-shale, slumped
S . S 4 I . pyrite .
LL274te"  276'2" 600 200 600 2 " "“'plack shale,sphalerite
27et2" 276'8" 380 90 100 2 " " dolomite
27618 277'11" 1410 120 70 2 'n : - " slumped,pyrite
: —— ol L , galena
- f277'41" 279'9" 60 940 650 2" Black shale,dolomite,slumped pyrite
T 27919% .. 28114 30 1500 500 2 oo AL " galena,
S S ‘ ' ) . sphalerite
o 281tan 2817t 30 1600 400 2 A . "
o281'7" 283'%" 20 - 780 750 2 e o "
- 28313" 284" 30 700 1200 2 meo " pyrite
S 2842 284'9" 65 1600 - 800 2 ' Laminated black shale o "
Y- TC VIR KoLl ~285'7" 40 700 650 2 Black shale,dolomite ‘ f -
ST e85ty 2864 T 35 660 1000 2 o "
LDt 286'7M 286'11" 30 640 800 2 " . " galena,



-+ Hole : Féet g Cu Pb Zn  Ag 2‘Lo :
._'No. TFrom  To (ppm) o8
;'.LDﬂ 286111 2877 40 880 1000 2 (JbLaminated black shale,dolomite
: 28717 29213" 28 400 900 2 ~.- " S n .
N - S slumped galena,sphalerite,
= S : : ) pyrite
: 2g21Z"  2Q31oN T 25 280 1400 2 " plack shale,dolomite,
- S A . : slumped galena,pyrite
- 2931 o 2931 44N N 30 390 1750 2 "o » n "
7 293'11" 29" 35 750 400 2 - ' "7 ! black shale,slumped pyrite
- 206 - 296t4" 38" %20 2200 2.9  Black shale,slumped,sphalerite
296'4" 206'9" 34 220 680 2.7 Laminated shale,dolomite,slumped
29619"  29718" 62 250 1100 2.7 . - "L n : " pyrite
297'8" 298" 3" 38 190 900 2.6 AL o "  sphal-
BN R A L . erite
208'3" 298'6" 26 200 920 2.5 Black shale,breccia
296'8" 304 Red quartzite (Pandurraj
.
A
: £ e
. : ;‘;k'- B P -
i * o s
t . ‘



S Hole -

.Feet.

Cu

Pb

Zn

Ag

~ No. From To (ppm) o Log-
. 1D2 0, 40 Sand .
= 40 140 - White sandstone (Whyalla)
40 17619" | N : White,grey,sandy shale
o 176'9" 180 16 30 210 1.4 Grey shale (Woocalla)
in 180 - 182'2" 113 105 260 6 'Black shale,dolomite,slumped,pyrite
L 3 o ' galena .
182'2" 188'3" 500 140 385 4 " " . n
© 1881 3" 1041 8" 90 175 495 3 Lamlnated black shale,dolomite,
: . ‘ . : slumped pyrlte galena,
: sphalerite
19418"  201'8" 40 965 ‘795 3.4 0 .m e " "
~201'8" 221'10" 20 265 360 2.2 . - " o . minor - "
221110" 227'6". 27 365 745 2.% M slumped "
227'6". 25‘7'6" : 50 255 585 2 . 1A . 1 . 1" » 1"
< 257" 310'2" 27 75 280 1.3 me occasional
. S . sphalerite,pyrite
. 310t2"  318'11" 48 57 347 0.8 Sn oo "
57 318'M1" 410'8" . .35 60 160 A o slumped,trace
- ' Co i , L sulphide
; g 4101'8" 423 f 4z 80 555 1.2 Black shale,dolomitic bands,pyrite
g o o . . ‘ : sphalerite
L 44BI8M 4ugrAqt 38 96 672 1.4 Lm0 ~slumped "
44QTANM 557t5Y. 28 82 210 1.5 Laminated shale,dolomite " "
557151 . 5eutgn 24 . 200 46% 2.9 Dolomite and black shale,pyrite"
-o.be7rgn  572t10" %2 190 825 2.9 Black shale,dolomitic shale" "
. 572110" 574110 - 37 313% 4390 2.9 . "0 S
574?ﬂ0" 584, 30 300 60 2.8 Dolomitic shale,black shale,galena
. 584+ - 592 56 880 130 3.2 " - " pyrite '
© 592 598'3" 79 192 212 3.7 " s
'598'5" 600'2" 163 Q—OO 538 10.1 " .u "
S 600'2"  601'10" - 37 86 167 11.9 Black shale - "
- 601110" 608'5" - 75 150 1.7

31

‘Red quartzite (Pandurra)

4



e :;§8%8 FpomFeetTo | Cu P?ppm%n Ag o jLog
T3 o0 40 O Sand. |
’ .40 278‘5“ ﬁ i?g,f o White  sandstone (Whyalla)
,,1=f 27815 341N o ;a' v . Shaley sandstone ’ A
| LBRLYAT ZongN 24 60 160 2.6 Dolomitic shale,pyrite (Woocalla)
- A2418" 332N 277 154 255 5.2 Blackjshale,minor dolomite,pyrite,
_ . o ’ galena
P Al A L VAl 24 1272 873 4.6 *ﬁl‘ I g "
S 332N om3'e" 37 595 766 2.9 E " "
L BAZIGN 35314 40 444 417 2.5 n n "
353140 Zg41QY 47 268 740 2.1 iy iy y
p . 38419"  388'1" 163 501 1565 2. e o n "
_ : S ’ _ sphalerite
588'1%  304110" 43 251 618 1.7 . - " e
304110" 398'5"- 31 202 1219 1.8 weto T glumped "
308'5"  406'9" 41 171 590 2 wooo " " "
L4 BOB'OM  44214" 37 441 1092 1.6 . " " " "
. aq2ran oaan2n 320 1200 435 1.2 n " L "
CE T aagr2n 449 9% 11% 3640 1.4 " " " "
St aaaton 449vSM 45 440 897 1.4 M | " " "
’ I 4495 456 7" 45 81 230 1 - TLaminated black shale,dolomite,

.o - . ' o ~ slumped pyrite,sphalerite
R YA A AL b 60 230 4000 1 : Black shale,dolomitic,slumped " "

45714"  Shute 350 72 .130 0.8 0 " - © "minor" tracehggL
o ) : ) ) R pnirae
- S4ATET SASIIOM 30 70 790 0.7 Mt

o . e : _ sphalerite

N 545110 567'40" 39 84 490 0.9 " " in part slumped
. T ' - - : . pyrite,trace
567110" 569'6" 37 90 1428 1 e g "
7 56916"- 587110" 45 108 < 245 1.1 3  "minor - n
. 587140" 588'4"- 40 110 1900 1.1 S R T
s88'4T 590'3". 41 417 267 1.5 " w0 w
.. 590'3"  591'10" 53 150 1436 1.1 " o meooo
. 591110" 59%14M- 35 410 . 470 1.4 " " nooow
.. 59314 59%140" 32 100 9200 1.4 L " nooow
57,0 593'10" SO4'7". .. 46 172 45 1 " L oo
L T somrgn 597010 36 121 41791 1.5 " " neoo
' 1.8 " n wooom

25 597110" 600'3" . 48 198 555



% .. Hole - -Feet Cu Pb  Zn Ag Lo
;* +No. From To : (ppm) LO8
ID3 600'3"  600'9" 34 180 1300 1.9 " " ? "
“ 600'9"  601'10" T 43 160 360 2 o ! " " "
LT 601110" 60312" 40 206 4525 2.5 " " wo
N 603'2" 611'11" 41 513 1111 3.8 " | " " "
c 611711" 625'7% 49 2164 4079 5.8 " L L "
C 62517 £27140" 492 2269 3380 8.8 " | " " "
- 627110" 629 160 © 59 47 4.3 Dolomitic shale,pale grey,pyrite
o 629 6%1'14" 135 22 410 0.6 Red brown quartzite (Pandurra)
L
N T
P
N
; <
,
H v ‘
3
e ‘ . i
J




Cu

Pb

Zn -

A”Tv %g%e FfbmFeetTo (ppm) L°5‘
" Ips 0 30 Sand | 1
" 30 100 - White ‘sandstone (Whyalla)
1: 100 1711 6" Grey clayey sandstone
17116"  200'6" - , Black shale _ ; '> (Woocalla)
. 200'6" 204'6" 90 270 .260 Black shale o :
's“ ..o204tet 240" Mt 41 341 629 " sluﬁped pyrite,galena .
e T : A ‘ sphalerite
s 290'M" 217 46 380 480 o o "
S 27 224'5M 39 550 550 n dolomite ° n
o415 232 40 441 413 "o _
232 - 246'8" 36 331 13253 " ‘slumped,in part pyrite
248" 252'10" 34 378 633 " - L "
252110 259197 31 227 1264 " "
. 259'9"  264'6" - .36 295 500 "
L 2eatet  277'5" 53 276 1114 U o o
.Y 2prst 281t 33 432 510 " laminated - "
Y. 2s1te" 290'e" 37 308 1271 " dolomite, o
© .0 290'6" 208'6" 28 102 490 y " o
T . 298'7M m2'6" 35 74 180 " " minor . "
| 3216 Z8'2" . 30 71 58 "o L |
Z4LI2N  372110" 42 78 220 o | " crenulated Tr "
. 372110" 373'9" - 38 72 1300 W SR
. 373197 385'6" 51 84 74 a "
. z85'6" 392'a" 80 95 315 " "
o 3921 403'8" . 44 B2 44 "o . " glumped
© . 403'8". 444'MO" 62 97 270 e oo qp,
R 4A4IA0" 4uATAY - 46 92 65 " c.." " in part"
: 4RAT4Y - 4EZTOY 200 402 405, " "o v pyrite
N GAZTON BupI4 6 14 .. 8 Red quartzite (Pandurra)- ’
: \: ' .
¢ oA ‘5
U ;
P! N
SO |



.

o *’ﬁole

Feet’:”

Ccu

Pb

Zn

- No.

2/]6 ) 8"

222 4"

+

From To (ppm) Log: E
LD5 0 20 Sand
- 20 130 White sandstone (Whyalla)
130 200 . . Shaley sandstone
200 217'6" 405 148 346 Black shale,dolomite, slumped pyrlte
_ o ' , _ (Woocalla)
21716"  22412" . 54, 470 352 " " "sphalerite,
o o , . ' galena
22112" 230 36 735 435 n n n " n
230 ~ 238'5" 38 415 315 y n " n "
23815 2u2'A" 32 797 227 " " " " "
24214 2u4t40 A7 232 290 " " " n n
Counrun 248'8" 43 608 47 n n " w "
pug1E" 250'4" . 42 1250 205 " " nooow "
250141 254 38 377 62 mo " "galena,pyrite
254 - 263 347. 98 209 Dolomitic shale %" black shale bands"
263  266'10" 338 134 370 w .- pyrite |
K 266'10" 271 - 218 53 400 Dolomite (massive),pyrite
:f 271 27219" 15 2% 20 Red quartzite (Pandurra)
;: _ .
- ID6 o 20 Sand , | -
o 20 %0 . 7 White sandstone (Whyalla)
B 290 . . 150 SR ‘ Shaléy sandstone . :
150 160 .28 28 46 Black éhale (Woocalla)
160 177 800 82 250 R |
177 181 501 70 155 'Ma551ve dolomltlc shale,black shale
. : L . S partings pyrlte
181" 196'2" 88 54 115 X e "
196'2"  210'4" 432 - 42 118 " "o L Lo
210'4"  215'144" 4224 92 135 Dolomite, black shale,pyrite
~215'14" 216'8"- 260 200 470 " -
- 23 13 6 _Réd.qﬁartzite (Pandurra)



R A
.

Pb Zn - s
(ppm) o Log

Sand - :
ST : : " White sandstone (Whyalla)

.7 420 . 430 - 4800 1900. 150 " - |

.. 430 140 1800 1600 140 . . " . pyrite,galena

s 140 150 240 410 50 Red quartzite,pyrite,manganese (Pandurrg

.'.— ‘,‘M"_- 150 . 247 ‘ . ) "
~os ® _

)
o .
3
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| T
. .
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st e
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3 Gunyah copper deposits, Permatty Lagoon. Woomera shale exposed
in top bench overlies Vhyalla Sandstone. Pandurra Formation exposed

” in face of bottom bench and overlain disconformably by Whyalla Sand-
stone. Neg.21573.

Failing WW1 drilling rig, Trevenna area.
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E1000 diamond drilling rig, Lake Dutton area, bore LD4.
8 ."0 22“4.

Flate IV

Split diamond drill core, Voocalla Polemite from bore L4,
Light coloured finely laminated dolomite intercalated with black
shale. Neg. 22842.
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