JANUARY 1991

1216

DEPARTMENT OF M NES AND ENERGY
SQUTH AUSTRALI A

REPT. BK. NO 91/7

THE PANDURRA FORVATI ON

GEQLOG CAL SURVEY

BY

WM CONLEY

REG ONAL CEQLOGY

DMVE 528/ 81



CONTENTS

ABSTRACT

| NTRODUCTI ON

TECTONI C SETTI NG

DI STRI BUTI ON AND THI CKNESS
LI THOLOGY

SUBDI VI SI ON

ENVI RONVENT OF DEPCSI TI ON
ECONOM C CGEQLOGY
ACKNOWNLEDGEMENTS
REFERENCES

TABLES

1 DRI LLHOLE STRATI GRAPH C SUMVARY

PLATE CAPTI ONS

PLATES (Sl ides 39217-39225)

FI GURES
LOCATI ON SKETCH
REG ONAL STRATI GRAPHY

CROSS SECTI ONS
SUBDI VI SI ON

ok 0bdR

1216

DI STRI BUTI ON, DRI LLHOLES AND | SOPACHS

PAGE

o o1 W N

11
15
17
21
22

29

36

PLAN NO

S21781
90- 826
S21782
S21783
S21784



1216

DEPARTMENT OF M NES AND ENERGY
SQUTH AUSTRALI A

REPT BK NO. 91/7

THE PANDURRA FORVATI ON
ABSTRACT

Pandurra Formation crops out in a broad
belt extending northwesterly from Wyalla

for approximately 230 kil onetres. It also
crops out near Pernatty Lagoon. Extensive
drilling has denonst r at ed t hat t he

formation is present in the subsurface
bet ween these areas and for a further 200
kilometres to the northwest. Possi bl e
equi valents exist on Eyre Peninsula and
near Lake Frone.

The  Mesoproterozoic Pandurra Formation
comprises fluvial redbeds, mainly poorly-
sorted, immture, nedium to coarse-grained
sandstone, but including well-sorted, very
fine to medi um gr ai ned sandst one,
sil tstone, shale and pebbly sandstone
interbeds. Characteristic features include
a di stinctive frame- wor k conposi tion
indicative of a Gawl er Ranges source area,
a nottled, sericite/kaolinite and haematite
mat ri X, | ar ge-scal e cross- beds and
| i esegang bandi ng.

Four nenbers are recognised, including a
di stinctive r ed- br own siltstone-shal e
interval in the lower part, and a nenber
characterised by cyclic deposition in the
upper part. The persistence of this
subdivision irrespective of the depth to
underlying basenment indicates that the
Pandurra For mat i on was pr obabl y not
deposi t ed into gr aben as previ ously
bel i eved. Instead, the present half-graben
norphology is a result of later faulting,
largely confined to the northeastern and
eastern margins near QAynpic Dam and Port
August a.

Limted sedinentological work indicates a
brai ded-stream origin, with indications of
al I uvi al fan, aeol i an, deltaic and
| acustrine influences, but there is nuch
scope for further study.

Copper mneralisation is promnent in the
upper part of the Pandurra Formation near
Pernatty Lagoon, and i ncl udes t he
Cattlegrid deposit. Potential for placer
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gold and redox wuranium deposits has not
been fully eval uat ed.

| NTRODUCTI ON

The Pandurra Formation is a thick, nonotonous unit of
unmet anor phosed, relatively flat-1ying, predom nantly
arenaceous sedinents deposited on the northeastern Gaw er
Craton (Fig. 1). It was first described by CGawmford (1964) and
Crawford and Forbes (1969) in the Wiyalla area (Fig. 2) but was
previously known as the Pernatty Git (Johns, 1968), whose
upper part is now assigned to the Neoproterozoic (Adel ai dean)
Wiyal | a Sandstone (Dal garno et al., 1968).

The age of the Pandurra Formation has |ong been uncertain,
the unit having been ascribed to the ?Canbrian (Johns and
Sol onon, 1952), to upper Sturtian glacials of the Unberatana
G oup (Johns, 1963), to the Burra Goup (eg. Thonmson, et al.,

1976 and to the Callanna Goup (eg. Mason et al., 1978).
Subsequent Rb-Sr geochronology on interbedded shale and
siltstone i ndi cat es t hat t he unit IS pr e- Adel ai dean

(Mesoproterozoic), with a probable depositional age of 1424 +
51 Ma (Fanning et al., 1983).

The type section of the Pandurra Formation, shown as being
| ocated several kilonetres southeast of "Pandurra" (Thonson et

al., 1976, p.23), has not, to the author's know edge, been
described. In addition, no detailed or formal descriptions of
its tectonic setting, lithological wvariation or internal

strati graphy have previously been undertaken.

This report is a conpilation and synthesis of published
and unpublished data on the Pandurra Formation avail able at My
1990. It takes advantage of data from intensive exploration
drilling that has taken place on the northeastern Gaw er
Craton, largely since the discovery of the O ynpic Dam deposit
in 1975.
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TECTONI C SETTI NG

The intrusion of granitic plutons of the Hltaba Suite
(Fig. 3) at ca 1600-1575 Ma (Fanning et al., 1988; OCreaser,
1989) was the final regional-scale event in the cratonisation
of the Gawer Craton (Wbb et al., 1986). Subsequent
Mesoproterozoic activity within the Craton was transitional in
character, and was largely confined to the northeastern portion
of the craton (Fig. 1). Here, continental sedinments and mafic
vol canics of the Pandurra Formation, Backy Point Formation and
Beda Vol canics (Cowl ey, in prep.) were deposited in response to

nor t heast - sout hwest - di rect ed ext ensi on and subsi dence,
acconpanied by erosion of the elevated cratonic areas to the
sout hwest . Intrusion of the Gairdner Dyke Swarm (Flint, in

prep.) coincided with extrusion of the Beda Vol cani cs.

To enphasise the transitional tectonic character of the
Pandurra Formation, the nane Cariewerl oo Basin has been adopted
to differentiate this unit fromthe older portion of the Gaw er
Craton and from the overlying Mesopr ot er ozoi ¢ Beda
Vol cani cs/ Backy Point Formation (tectonic unit not naned) and
Neopr ot er ozoi ¢ (Adel ai dean) to Canbrian Stuart Shelf.

The disposition of the Pandurra Formation in an
el ongated, 120 kil onetre-wi de, northwest-trending belt (Fig. 2)
strongly suggests northwesterly fault control of its present-
day nmargins. This, together with the nunerous dykes of the
Gai rdner Dyke Swarm which intrude the Pandurra Formation in the
sanme direction, has led many authors to interpret deposition of
this unit in a northwest-trending graben or a series of down-
faul ted basenent blocks (e.g. Thonson et al., 1976; Mason et
al ., 1978; Parker, 1980; Lenon and Gostin, 1983; Parker, 1983;
Preiss, 1987). Parker (1983) went further, suggesting that the
Pandurra Formation was deposited in an aulacogen indirectly
related to later rifting which led to formation of the Adel ai de
Ceosyncl i ne.

Tonkin (1986), however, wth access to then-confidential
exploration drilling data, recognised that the Pandurra
Formation has a regional tilt to the northeast from a
nmonocl inal axis on the southwestern margin near Lake Gairdner,

1216



4

and is bounded by mmjor northwest-trending faulting bordering
t he basenent highs around A ynpic Dam and M Qunson. He al so
interpreted younger northeast-trending faults which disrupted
this upfaulted eastern margin between Odynpic Dam and M
@unson. Tonkin further noted that the Pandurra Formation
showed the sane internal stratigraphy and sedinentary facies
irrespective of the depth to underlying basenent (Fig. 4), and
inferred from this that deposition of the Pandurra Formation
|argely preceded the faulting resulting in its present half-
graben nor phol ogy. Therefore, the Pandurra Formation was
probably deposited in a down-warped portion of the northeastern
Gawl er Craton w thout appreciable fault control.

This suggestion is confirmed (see |later) by the
persi stence of internal nenbers from the deepest parts of the
hal f - graben, over basenent highs such as that north of Pernatty
Lagoon, and onto the southwestern onl apping margins (Fig. 4).

Local syndepositional faulting, however, can be inferred.
CSR EC-35, north of Pernatty Lagoon, intersected a thick
sequence of sedinments domnated by granitic detritus adjacent
to a granitic basenent high. At the Acropolis prospect the
basal nenber of the Pandurra Formation is nuch thicker to the
sout heast of the basenent high than it is to the west.

At VWater Tank H Il, Wyalla, Pandurra Formation containing
pebbl es of Monabi e Formati on onlaps a curved 8 m escarpnent of
Moonabi e Formati on. This was originally interpreted as a

fossil wave-cut cliff (Mles, 1954), but because the Pandurra
Formation is probably terrestrial, the cliff is nore likely to

be a steep river bank. Near Red Rock, east of "Roopena",
Pandurra Formation thickens appreciably to the east of a fault
(Thonson et al., 1976, fig. 14). In both these instances, pre-

or syndepositional faulting may be involved, but in neither
locality is the nmenber subdivision evident to verify this.

The Gairdner Dyke Swarm (Fig. 2) intruded into northwest-
trending fractures which may have been initiated during this
post - Pandurra faul ting. The two events may have been closely
spaced in tinme, at approximately 1070 Ma, the m nimum intrusive
age of the dykes (Flint, in prep.).
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North-south faulting evident near "Roopena" (Fig. 2; Thonson

et al., 1976, fig. 14) my be unrelated to the northwest-
trending faulting affecting the Pandurra Formation further
nort h. It may represent a southern extension of the faulting

whi ch bounds the eastern side of the Pernatty Upwarp (Pernatty
Cul mnation of Johns (1974)), and which forns the present-day
western margin of the Beda Vol canics and Backy Point Formation
(Cow ey, in prep.). Knutson et al. (1983), however, consider
that the north-south-trending Pernatty Upwarp near M. Qunson
consists in detail of north-northwesterly-trending fault bl ocks
of Pandurra Formation offset by north-northeasterly-trending
faults. The silicified upper surface of the Pandurra Formation
evident here and to the south suggests that the Pernatty Upwarp
may also be in part an erosional remant of a fornerly-
wi despread silcrete plateau.

DI STRI BUTI ON AND THI CKNESS

Pandurra Formation crops out in a broad belt extending
northwesterly from Wiyalla to near Lake Hart, and also along
the western side of Pernatty Lagoon and east of Lake W ndabout.
Extensive conpany drilling has shown that the wunit is
continuous in the subsurface between these exposures, and al so
extends bel ow younger sedinents to the northwest as far as
"Bul gunni a", "Munt Eba" and "Billa Kalina" (Fig. 2; Table 1).
It appears to onlap Gawl er Range Vol canics to the southwest
and may have originally extended a considerable distance in
this direction. In contrast, the northwestern, northeastern
and southeastern margins are nostly fault-controlled; the
Pandurra Formation has been largely renoved from uplifted
bl ocks such as those west of the northern end of Lake Torrens
(including Aynmpic Danm), northeast of Lake W ndabout, southeast
of Pernatty Lagoon, and the Cultana Inlier. Gaps in this
upfaul ted eastern margin where the Pandurra Formation may be
preserved beyond the major depocentre are evident north of
"Billa Kalina" and north of Port Augusta. The latter
possibility inplies that Pandurra Formation nmay be present in
the Torrens H nge Zone and below the Adelaide GCeosyncline.
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Preiss (1987), however , notes that Pandurra  Formation
xenocl asts are absent in diapirs wthin the Adelaide
Ceosyncline, so significant deposition of Pandurra Formation in
areas now beneath the geosyncline is not substantiated.
Previous interpretations of Pandurra Formation in drillholes
within the Torrens Hnge Zone near Port Pirie have been
refuted; these sedinents are now assigned to the Burra Goup
(Parker et al., 1990).

On the SSA - NS W border east of Lake Fronme (Fig. 2),
there exists an isolated outcrop of purple, cross-bedded,
| i esegang- banded coarse-grained and pebbly sandstone, which
dips at a noderate angle to the northwest, and which is veined
by quartz (Callen, 1976). This outcrop closely resenbles
Pandurra Formation (Preiss, 1987, p. 38).

Simlar, but flat-lying, sedinents were intersected in
SADME Bunbarl ow 1 (Youngs, 1978) 90 kilonetres to the west near
Lake Frone. In this hole, red-brown, maroon and green
nmudstone, siltstone, nedium to coarse-grained sandstone and
granule to pebble conglonerate are interbedded with basic |ava
flows. The shale and siltstone are flat-lamnated or rarely
ri pple-marked, and one interval is dolomtic. Cr oss- beddi ng,
graded beddi ng and scouring are observed in the sandstone, and
the conglonerate contains intraformational sandstone, siltstone
and nudstone clasts, as well as exotic clasts of quartz,
nmet asedi ments and vol cani cs.

Rb-Sr dating of the siltstone in Bunbarlow 1 yielded an
age of 1344 + 51 Ma (Webb, 1969). The initial ratio of 0.7226
+ 0.0116 is very high and indicates that the 1344 Ma age is a
mninum age only, and that the siltstone is Ilikely to be
considerably older than this. dles and Teale (1981) conpared
the trace-el enent geochem stry of these tholeiitic basalts with
basalts from the ca 1600 Ma Gawl er Range Vol canics near Lake
Everard and basalts from the Neopr ot erozoic  Adel ai de
Ceosyncline. They concluded that the basalts and sedinents in
Bunbarlow 1 are equivalent to the Gawl er Range Vol canics and
their interpreted correlative, the Corunna Congl onerate, rather
t han the Pandurra Formation (Preiss, 1987, p. 38), which is not
known to include mafic vol canics.
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The Blue Range Beds (Fig. 1; Flint and Parker, 1981; Flint
and Rankin, 1989) of the Itiledoo Basin on central Eyre
Peninsula conprise immture coarse clastics which display
distinctive purple-and-white nottling and |iesegang bandi ng.
These features are also well displayed in the Pandurra
Formation, and pronpted Thonmson (1980) to assign sone of the
outcrops to the Pandurra Formation. Flint and Rankin (1989),
however, point out that the gentle folding and haematite
vei ning observed in the Blue Range Beds suggest that they were
deposited prior to the last stages of the Kinban O ogeny
(Wartakan Event, ca 1500-1450 Ma; Thomson, 1969; Flint and
Parker, 1981) and are therefore nore likely to be equivalent to
t he Corunna Congl oner at e. Nevert hel ess, although the arkosic,
m caceous matrix of the Blue Range Beds contrasts wth the
haematite-kaolinite matrix typical of the Pandurra Fornmation,
equi val ence of these two units cannot be ruled out, as the
difference in matrix mneralogy mnmay only reflect |oca
tectoni cs and/ or source area geol ogy.

The preserved thickness of the Pandurra Formation is
highly variable, being a function of post-depositional faulting
and differential erosion prior to deposition of the overlying
Backy Point Formation, Beda Volcanics and Adelaidean wunits
(Figs. 2 and 4). The thickest intersection obtained to date is
950 m in Western Mning Corporation DRD-1. Pandurra Formation
t hi cknesses approaching 2000 m near "Munt Eba", as interpreted
from aeronmagnetics by Anderson (1978), may include underlying
non-magnetic material such as Tarcool a Formation; neverthel ess,
1500 mis a likely value for the Pandurra Formation's nmaxi mum
t hi ckness in this area.

Bedding is nornmally near-horizontal, although dips up to
15° have been recorded along the southwestern outcropping
margi n, and steeper dips are observed adjacent to faults near
" Roopena".
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LI THOLOGY

The Pandurra Formation is a thick and nonotonous, Yyet

di stinctive unit of largely arenaceous redbed sedinents. It is
typically a nmedium to coarse-grained, poorly sorted, subangul ar
quartz and lithic sandstone but the wunit also includes

noderately well-sorted, very fine to nediumgrained sandstone

The red, red-brown or purple matrix of kaolinite (or sericite)
and ochrous haematite has generally suffered sonme reduction of
the ferric iron content and displays spotting or nottling in

grey or white. Cccasionally the iron content has been
redistributed into curvilinear |iesegang bands by a fossil
weat hering event (Plate 1); this is a characteristic feature of
out croppi ng and subsurface Pandurra Formation. I nt er beds of

| am nated, red-brown or purple shale and siltstone are present,
mainly in the lower part of the formation; yellow or green
reduction spots are common in these. In SADVE ERD-6, however
it appears that the red colour of the Pandurra Formation has
resulted from oxidation of an original grey-green to white
col our, patches of which remain in the |less porous shale and
siltstone interbeds (Cow ey and Martin, 1988).

Moderate to |arge-scale cross-bedding in sets up to 1.5 m
thick is wubiquitous in the sandstone, and is acconpanied
locally by scouring, slunping and pebble-inbrication. Mor e
vigorous local reworking is indicated by the presence of |arge
intraclasts of Pandurra Formation in an 11 minterval in Shell
RL-1 (Cow ey and Martin, in prep.). Gaded bedding is usually
poorly devel oped, the grainsize nore commonly showi ng an uneven
variation, wthout sharp grainsize variations to delineate the
i ndi vi dual beds. Siltstone-shale interbeds are often
intercalated with sandstone in a cyclic pattern.

The franmework of the Pandurra Formation is remarkably
consi stent basin-w de, and conprises sub-rounded to subangul ar
quartz, wth mnor to comon anounts of altered feldspar

chert, ferruginous chert, ironstone, nuscovite and acid
vol canics, indicating derivation domnantly from the Gaw er
Range Vol canics to the southwest. Pl agi ocl ase has not been

report ed. Current directions neasured by Busbridge (1981) at
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the Cattlegrid Mne, and by O Shea (1982) near Lake Gairdner

both indicate easterly transport of sedi nment . M nor
constituents of the framework are detrital iron oxides
(including |ocal magnetite), sphene and rutil e/l eucoxene
(Qurtis, 1977; Busbridge, 1981). The basal parts of the

formati on occasionally contain locally-derived lithic detritus.

The matrix is normally kaolinite, with a highly variable
content of fine haematite. Sericite is often stated to be a
major matrix mneral in the Pandurra Formation (e.g. Johns,
1968; Blissett and Thonson, 1978), but it is not clear whether
this represents msidentification of kaolinite or detrital
nmuscovite, or replacenent of kaolinite, as suggested by CSR
Limted and Mount GQunson Mnes Pty Ltd (1983). Illite has been
identified in thin section near the Cattlegrid Mne (Curtis,
1977), and near "Pandurra" (Tonkin, 1979; Curtis, 1975 a and
b) .

Chlorite, haematite and carbonate alteration is evident in
Pandurra Formation adjacent to Gairdner Dyke Swarm dykes in
Shell RL-1, Auitaine SSR-1001 and CSR LY-3.

A period of pre-Adelaidean weathering has affected the
undul ating wupper surface of the Pandurra Formation in the
Pernatty Upwarp-Wyalla area. Silicification and |iesegang-
banding (Plate 1) of the upper portion of the formation can be
seen in outcrop west of Pernatty Lagoon, below Wyalla
Sandstone at Cattlegrid Mne (Gersteling and Heape, 1975;
Busbridge, 1981), and in drillholes further south such as CSR
BK-8 (below Tapley H Il Formation; Tonkin, 1978) and 6332J-12
(bel ow Backy Point Formation; Tonkin, 1979). In CSR LY-2 at
the Cattlegrid Mne, liesegang banding is observed to a depth
of 380 m while silicification is intense down to 42 m and
progressively fades down to 192 m (Curtis, 1977). Repl acenent
of the clay matrix by quartz overgrowhs and chert (Gersteling
and Heape, 1975) faithfully preserves the |iesegang banding,
suggesting that the banding predates the silicification. The
silicification noted by GCawford and Forbes (1969) wthin
out cropping Pandurra Formation north of Wwyalla may also be
pr e- Adel ai dean, as silicified Pandurra Formation is also
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intersected to the east in drillholes such as BHP CU- 3 (Danpi er
Mning Co Ltd, 1980), where it underlies Tapley H Il Formation

Clasts of silicified Pandurra Formation are locally very
common in the Backy Point Formation, inplying that the
weat hering event predates 1076 Ma, the likely mninmm age of
the interbedded Beda Volcanics and Backy Point Formation
(Cowey, in prep.). Mnor silicification of the Pandurra
Formation southeast of Lake Girdner is reported by O Shea
(1982); elsewhere, the silicifed carapace appears either to
have not formed, or to have been stripped by pre-Adel ai dean
er osi on. Li esegang banding, on the other hand, is wdely
observed over the whole Pandurra Formation extent. Studies by
Busbridge (1981) on packing and conpaction of the quartz grains
in the formation at the Cattlegrid Mne indicate that a
substantial thickness has been renoved by erosion, probably
prior to the silicification event.

This silicified carapace on the Pandurra Formation was
subjected to frost shattering, heaving and thrusting during the
Mari noan (late Adelaidean) glaciation at the Cattlegrid M ne
(Busbridge, 1981; WIllianms and Tonkin, 1985). This breccia is
the | ocus for econom c copper sul phide mneralisation here (see
| ater).

SUBDI VI SI ON

Despite the overall uniformty of the Pandurra Fornmation,
extensive exploration drilling on the Stuart Shelf has enabl ed
a prelimnary subdivision to be erected, based on observations
made initially by Mason (1978) near |sland Lagoon, and extended
by Tonkin (1980) to the Mpunt Gunson region. Exam nati on by
the author of the logs of over 120 drillholes intersecting the
Pandurra Formation below the Stuart Shelf has established the
applicability of the subdivision wherever sufficient section is
reveal ed. Sparse and/or shallow drilling northwest of
"Parakylia" and southeast of "Cariewerloo" prevents confident
use of the subdivision in these areas at present.

The Pandurra Formation has been divided by Mason (1978)
and Tonkin (1980) into four nenbers (1-4), two of which are
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locally split into two further sub-units (Fig. 5). O these,
uppernost Menber 4 is by far the nost w despread in outcrop.
The lower units are confined to near the present-day margins of
the Pandurra Formation but they have not been nmapped in
outcrop, and may in fact be unrecogni sable due to poor outcrop
and surficial weathering, factors noted by O Shea (1982)
bet ween Lake Gairdner and "Cariewerl oo".

Menber 1

Menber 1 is conposed of red-brown, purple and greenish-
grey, very poorly sorted, fine to nediumgrained, gritty,
lithic sandstone, wth abundant bleached spots and patches.
Wth an increase in the proportion of grit, it grades locally
to a granular or pebbly sandstone, particularly near Lake
Gairdner, near the Acropolis prospect and in Wstern Mning
Corporation (WMC) WD-1 and DRD 1. Wl | -rounded sandstone is
promnent in this unit in Samedan BDH 2 near "Bul gunnia” and in

several holes near Lake MacFarl ane. The unit also contains
nunerous interbeds of red, brown and grey-green shale and
sil tstone. The Ilithic conponent of the sandstone framework
conprises fragnents of acid volcanics, ironstone, feldspar,
m ca and chert, and locally includes shale intraclasts and sone
| ocal l y-derived granite and gneiss detritus. The green-grey

colouration of sonme of the sandstone is a result of detrital
chlorite. O Shea (1982) recogni sed nunmerous slunp features in
outcropping Pandurra Formation (possibly Menber 1) near
"Cariewerl oo".

The thickness of Menber 1 is highly variable, ranging from
zero (WC CSD-1, Pacminex EX-24) up to 272.9 m recovered in
WMC ACD-8; thicknesses of 35-90 m are nost conmon.

Tonkin (1980) split Menber 1 into a basal conglonerate
which he terned Menber 1, and the remainder of the interval as
above, which he ternmed Menber 1A (Plate 2). Tonkin's basal
Menber 1 (Plates 3 and 4) conprises purple to red-brown or red-
grey, usual ly poorly-sorted, coarse-grained to granular
sandstone and pebble conglonerate, with comon, irregularly-
distributed interbeds of fine to mediumgrai ned sandstone and
siltstone. In addition to the regional clast suite of quartz,
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acid volcanics and chert, this interval sonetinmes contains
locally derived angular to well-rounded clasts such as banded
iron formation (Sanedan BDH 2 and BDH 3), sericitised gneiss
(WC HHD-1), granite (CSR EC-48), haematite and haemati sed acid
vol canics (Acropolis prospect) and Corunna Conglonerate and
Moonabi e Formation quartzite (Water Tank H Il and M Laura,
near Wyalla, Parker et al., 1988). This subunit is thickest
(56.3 m in CSR PY-2.

CSR EC-35, north of Pernatty Lagoon, recovered over 166 m
of very poorly-sorted, maroon to red-grey, coarse-grained to
congl omerati ¢ sandstone conposed alnost entirely of quartz,
feldspar and chlorite derived from a granitic basenent high
imediately to the southeast. This thick interval s
tentatively assigned to Tonkin's Menber 1, although the rapid
influx of granitic debris here may have disguised the usual
subdi vi si ons.

Menber 2

Recognition of the distinctive Menber 2 (Plates 5 and 6)
is normally the key to establishing the subdivision of the
Pandurra Formation in any particular area. This w despread
menber predomnantly conprises red-brown and purple shale,
m caceous sandy shale and m caceous siltstone, which are often
lamnated and fissile and wusually display greenish-yellow
reduction spots and bands. Interbeds of fine to nmedi um grained
m caceous sandstone with shale intraclasts are comon. Wavy
and lenticular bedding and desiccation cracks have been
recorded from WMC HHD-1 and from holes in the Acropolis
prospect, and abundant anhydrite is present in Australian
Sel ection PDH12. The lower part of this Menber in Australian
Selection PIL-14 is a strongly-chloritic siltstone. Fanning et
al. (1983) noted that shale from CSR PY-1 and siltstone from
Kennecott/ Samedan Peeweena 1 are conposed of subangular quartz
and feldspar, detrital nuscovite and biotite, and a ferrugi nous
clayey matri x.

Menber 2 is remarkably persistent for a thin unit, and is
usually 10 to 65 mthick, but ranges from 109 min Afneco KGB-4
near Lake Gairdner to 3-5 m The only holes in which the
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menber is apparently absent are WMC ACD 10, AD-2 (faulted out)
and AD- 20. It has not yet been intersected in drilling
northwest of "Parakylia", nor southeast of "Cariewerl 00"
probably because drilling has not been deep enough. An
interval of several netres of silty mcaceous sandstone noted
in the type section near "Roopena" (Thonson et al., 1976,
locality 7), and an outcrop of red-brown mcaceous shale wth
green spots and bands near "Mahanewo" (Blissett, 1985) may
bel ong to Menber 2.

Menber 3

Menber 3 is nostly conposed of very fine to nedium
grained, red-browmn and purple quartz sandstone, interbedded
with variable amounts of purple to red-brown |amnated shale
and mcaceous siltstone (Plate 7). The haematite-sericite

matrix of the sandstone is typically nottled white, and the
same bl eaching event has produced green and yellow spots and
bands in the intervening siltstone and shale. Mderate to good
sorting and sub-rounded to sub-angular quartz sand characterise
the sandstone, which is comonly heavy-m neral-banded and
cross-bedded. The sandstone beds often grade abruptly upwards
into siltstone and shale, formng fining-upward cycles
approximately 1-2 m thick, with the siltstone and shal e being
eroded and incorporated as intraclasts in the succeeding
sandst one. The siltstone/shale portions of the cycles are
typically only 10-30 cm thick. The sandstone of Menber 3 is
locally nmuch coarser, particularly northwest of M Qunson (W/LC
ASD-2, CSD-1, DRD-1) and southeast of Pernatty Lagoon (WMC WHD-
1). Mnor lithic sandstone contains acid vol canics, feldspar
granite, mnuscovite and ironstone in addition to the regional
framewor k conponent. Very dark brown-grey to purple sandstone
in BHP LH2 contains a large proportion of mafic Ilithic
detritus. Several intervals of green, chloritic sandstone near
the base of Menber 3 in SAR-3 were described by Australian
Selection Pty Ltd as tuffs, but this identification has not
been verified by petrological sanpling. Anhydrite (or gypsum
and MhQ, nodul es have been reported from several holes along the
sout hwestern limt of the nenber.
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Near Lake MacFarl ane, Mason (1978) identified a |ocal two-
fold subdivision of Menber 3 (Fig. 5), splitting it into an
upper subunit (his Menber 3A, which is identical with Menber 3
described in the previous paragraph) and a |ower subunit (his
Menber 3), which apparently |lenses out elsewhere into usual
Menber 3. Mason's Menber 3 is conposed of sandstone interbedded
with red shale and siltstone |ike Menber 3A, but the sandstone
contains instead a steel-grey (?recrystallised) haematite
matri x. The sandstone also contains well-rounded grains of
sericite, quartzite and chert and variable anounts of gypsum
and/ or anhydrite.

Menber 3 has a fairly constant thickness of 100-200 m over
nost of its extent, with a maximum of 351 m in Australian
Sel ection SAP-1, and reduced thicknesses along the southwestern
mar gi n near Lake Gairdner and "Pandurra".

Menber 4

Poorly sorted, cross-bedded, nediumgrained to granular,
purple, red-brown and grey sandstone with nottled bleaching
characterises the uppernost Menber 4 of the Pandurra Formation
(Plate 8). This sandstone contains angular to subrounded
grains of quartz and locally common feldspar, and granules and
smal | pebbles of quartz, chert, jasper and acid volcanics, in a

haematite-sericite/kaolinite rmatrix. It also contains
scattered muscovit e, i ronst one, banded iron formation,
nmetaquartzite, gneiss and granite granules. Heavy- m ner al
banding (locally including nmagnetite grains) is w despread but
never abundant . Scattered thin interbeds of pebbl e
conglonerate (Plate 9) and red to green shale, siltstone and
fine-grained sandstone are present. Sorting is generally

better in the finer-grained sandstone, and the nenber as a
whole is better-sorted in WA HHD-1 and Australian Selection
SAP- 1.

Approxi mately 100-300 m of Menber 4 is usually preserved,
ranging up to a maximum of 637 m in CSR LY-2 near Pernatty
Lagoon, and dimnishing to zero at the subcrop limts. The top
of the nenber is not preserved, and a |l|arge thickness of
Pandurra Formation has probably been renmoved by erosion
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ENVI RONVENT OF DEPOSI Tl ON

The Pandurra Formation has generally been interpreted as a
terrestrial, domnantly fluvial sequence, because of its
ubi qui t ous haematite cont ent (i ndicative of oxi di si ng
conditions during deposition and di agenesis), the preval ence of
noder at e-scal e cross-beds, and its generally coarse grainsize

Al'luvial fan, aeolian and possible deltaic environnments
have also been inferred for sonme portions of the sequence
(Lenon and Gostin, 1983; Lenon, 1987). Sone authors, however
have favoured a shallow marine environnent for parts of the
formation (Curtis, 1977; O Shea, 1982).

Busbridge (1981) carried out grainsize analysis on sanples
of Menber 4 of the Pandurra Formation fromthe Cattlegrid M ne
area, and concluded that it was deposited in a braided-stream
envi ronnent . The common |ack of clear depositional breaks
(reactivation surfaces) in the sandstone (particularly Menber
4) which conmprises the mgjority of the Pandurra Formation is
probl emati c, however.

| nt erbedded sandstone-shale sequences, such as those
promnent in Menber 3, possibly represent stacked neandering
fluvial cycles. Comon nud-flake clasts and |ocal anhydrite in
this nenber suggest periodic desiccation and breaks in
sedi ment ati on.

The paucity of coarse clastics supplied to the Cariewerl oo
Basin during deposition of the Menbers 3 and 2 points to
tectonic qui escence and subdued elevation of the source area
and consequent reduction in palaeoslope, wth suspended-|oad
deposition from neandering rivers replacing bed-|load deposition
in braided streans. Alternatively, the comonly |am nated
fine-grained sedinments of Menber 2 may have been deposited from
a body of water, either a large lake (Tonkin, 1986) or a

shal | ow sea. Local desiccation cracks and rare anhydrite
suggest periods of evaporative conditions, possibly in an
intermttent |ake or sabkha environnent. Herri ngbone cross-

beds recorded by O Shea (1982) in probable Mnber 2 near Lake
Gai rdner may represent |ocal reworking on the shores of a snall
| ake.
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A braided stream or alluvial plain environment of
deposition is inferred for the poorly-sorted lithic sandstone
of Menber 1, which also contains a basal conglonerate of
probable alluvial fan origin together with interbeds of shale
and siltstone possibly representing intervals of [|acustrine
deposi ti on.

Large netreages of core are available from the listed
exploration drillholes (Table 1) and careful study would
probably elucidate the depositional environment of the various
faci es of the Pandurra Formati on.

ECONOM C GEOLOGY

Copper mneralisation, concentrated along the contact of
the Pandurra Formation wth either the overlying Wyalla
Sandstone or Wocalla Dolomte Menber of the Tapley H Il
Formation, was mned from several small deposits in the
Pernatty Lagoon area in the periods 1898-1937, 1941-1943 and
(by M @Gunson Mnes Pty Ltd) in 1970-1971 (Johns, 1968; 1974).

M neralisation consisted of chalcocite, bornite, covellite,
mal achite, atacamte and chrysocolla as a cenent to the friable
Wiyalla Sandstone and as fracture-filling in the Pandurra
For mat i on. M nor accunul ations of copper exist in fractured
silicified Pandurra Formati on el sewhere, for exanple in BHP CU
3 near Wiyalla (Danmpier Mning Co. Ltd, 1980).

Further exploration by CSR Ltd near Pernatty Lagoon led to
t he discovery, in 1972, of the Cattlegrid copper deposit, which
was worked from 1974 until 1984 (CSR Ltd and M @Qunson M nes
Ltd, 1983). At the end of 1982, the sum of ore mned plus
recoverabl e reserves was estimated at 6.37 mllion tonnes (dry)
at 1.9% Cu; substantial extra revenue was obtained from
production of silver.

O simlar geology to the previously mned deposits, the
Cattegrid orebody nuch larger due to the greatly-increased
fracture porosity provided by brecciation of the Pandurra
Formation as a result of freezing and thawing during the
Mari noan glaciation (Busbridge, 1981; WIllians and Tonkin,
1985). Located sone 36 netres below the surface, the
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m neralisation conmprised mainly chalcocite-digenite-djurleite,

bornite, chalcopyrite and pyrite in a crescent-shaped tabul ar

zone averaging 4.5 netres thick, and predom nantly hosted by
the periglacial breccia. Significant anmounts of silver, |ead,

zinc and cobalt were present in the orebody and as a

geochem cal hal o. Enrichment in nickel, nercury and arsenic

and depletion in nmanganese were also observed in the halo

Zoning of copper mnerals was evident, from chal copyrite-rich

in the centre and northwest through bornite-rich ore to

chal cocite-rich m neral i sati on on t he sout hwest ern

sout heastern and northern fringes. Textures indicative of
repl acenent of chalcopyrite by bornite, and of bornite by
chal cocite-digenite-djurleite, are conmmon, and define a broad
paragenetic sequence (Creel man, 1983). Two alternative
theories on the genesis of the Cattlegrid orebody have been

proposed, by Creelman (1983) and by Lanbert et al. (1987).
Results of a detailed mneragraphic, electron probe and

| ead isotope study led Creelman (1983) to infer the follow ng

series of events (as summarised in CSR Limted and M @unson

Mnes Pty Ltd (1983)):

1) Mgration of dense netalliferous brine from the "basin
that contained the Tapley H Il Formation” into the
brecciated Pandurra Formation (It is not clear whether
this occurred close to the tinme of deposition of Tapley

H 1l Formation or significantly later).
2) Deposition of, firstly, carrollite (CuCo2S;) and arsenic-
bearing pyrite, and, secondl y, marcasite, pyrite,

sphal erite, chalcopyrite and further carrollite, by m xing
of this brine with |ess saline connate waters.

3) Protracted dissolution and local redeposition of ore
mnerals minly by the process of replacenent of
chal copyrite by bornite and of bornite by chalcocite-
digenite-djurleite, t hr ough changes in gr oundwat er
geochem stry at |ow tenperatures. Some evidence of
bacterial reduction is apparent in the l|atter stages of
this event. Conplex colloformtextures are conmon results
of this redistribution of copper.
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Creelman and Hadky (1986) attribute the colloform
textures and conplex m neral ogical repl acenent to rapid
deposition of these relatively insoluble ore mnerals at nany
points of nucleation from groundwater near the point of
supersaturation. They consider the major control to be Eh,
brought about by fluctuating anmounts of sul phate-reducing
bacteria resulting from cycles of stagnation and freshening of
t he groundwat er.

Creel man  (1983) states that m cr ot ext ur al evi dence
precludes nmass repl acenent of pyrite by copper-bearing
mnerals, but this is an essential conponent of ore genesis as
proposed by GCeelnman (1976) and subsequently supported by
Knutson et al. (1983) and Lanbert et al. (1987).

Lanbert et al. (1987), wusing sulphur isotope work by
Knutson et al. (1983), proposed the follow ng genetic nodel for
the Cattlegrid and rel ated deposits:

1) Anoxi ¢ waters generated during deposition of the organic-

rich Tapley Hll Formation percolated through the
underlying Pandurra Formation, reducing and nobilising
i ron.

2) These iron-enriched fluids mgrated to the perneability
wi ndow of the Pernatty Upwarp, where there is no Tapley
HIll Formation overlying the Pandurra Formation, and
surficial oxidation caused precipitation of iron oxides in
t he previously-brecciated Pandurra Fornmati on.

3) Sandy sedinments (Wyalla Sandstone) subsequently deposited
above the Tapley H Il Formation channelled reducing
groundwater, containing sulphide, to the culmnation
converting sonme of the iron oxides to iron sulphides.
| sotope ratios indicate that this sulphur is not related
to the sul phur in syngenetic sulphides in the Tapley H ||
Formation, and is best explained by bacterial sulphate
reduction rather than by hydrothermal activity.

Creelman (pers. comm, in CSR Ltd and M Gunson M nes
Ltd, 1983), on the other hand, suggests that the sul phur
isotope data only records the latest redistribution of
nmet al sul phides and gives no indication of the early stage
of sul phi de deposition which he observes.
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4) Metal -enriched fluids ascended through fractures related
to wearlier formation of the Pernatty Upwarp, and
repl acenent of iron sulphides by netal sulphides took
pl ace over a protracted period of tine. The copper and
other netals were probably |eached from the Pandurra
Formati on and underlying basenent by these rising fluids.
Either the intrusion of dolerite dykes of the Gairdner
Dyke Swarm into the Pandurra Formation, or the subsequent
weat hering of the overlying basalt flows (Beda Vol canics;
now renoved by erosion) could be the ultimte source of
t hese netal s.

Followng closure of the Cattlegrid Mne, Top Australia
Ltd, and subsequently Adelaide Chem cal Conpany, treated
oxidised ore mned from the Main Open Cut at Munt Qunson;
m ning ceased in early 1990 when the ore was exhausted. Copper
is recovered by heap leaching of silicified Pandurra Formation
ore containing atacamte and mnor nalachite and cuprite (South
Australian Departnment of Mnes and Energy, 1987).

During the period 1938 to 1967, 2 188 tonnes of barite
were produced from the M Wyalla deposit, north of Wyalla
(Aliver and N chol, 1975). A series of open cuts, shafts and
pits were opened along a vertical fracture zone within Pandurra
Formation, which hosted a series of l|enses of coarsely-
crystalline barite up to 1.5 netres w de. The barite varies
fromtransparent to white, pale brown, pink and purple; nost of
the production is of a grade suitable for oil drilling, and
about half is of sufficient purity for wuse as pignents.
Aliver and N chol (1975) proposed that the barium was derived
from the Gawl er Range Vol canics which occur below and west of
t he area.

Dal garno (1986) raised the possibility of redox-style
urani um or placer gold deposits within the Pandurra Fornmation,
with the gold (and possibly uraniun) sourced from A ynpic Dam
style or other deposits wthin the wunderlying basenent.
Primary reduced sedinments do not appear to have formed in the
Pandurra Formation (except possibly ERD-6) and so redox-style
urani um accunul ati ons are consi dered unlikely.
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TABLE 1 DRILLHOLE STRATIGRAPHIC SUMMARY

DEPTH
TO BASE
(METRES)

PANDURRA FORMATION

DRILLHOLE COMPANY ENVELOPE CAINOZOQIC MEMBER MEMBER MEMBER MEMBER MEMBER MEMBER MEMBERS
TO BEDA a 33 3 2 1A 1 UNASSIGNED
VOLCANICS/
BACKY POINT
BEDS
BDH-2 Samedan 0il Corporation 3293 210.3 - - - - 253.72 280.9 -
BDH-3 Samedan Oil Corporation 3293 331.5 - - - - 374.5 380 -
Eba 3 Carpentaria Exploration 3236 140 400+ - - - - - -
Co. Pty Ltd
Eba 2 Carpentaria Exploration 3236 150 400+ - - - - - -
Co. Pty Ltd
Eba 1 Carpentaria Exploration 3236 124 400+ - - - - - -
Co. Pty Ltd
BB-1 Carpentaria Exploration 3509 66 - - - - - - 72
Co. Pty Ltd
ERD-6 SADME - 44 - - - - - - 111+
ERD-7 SADME - 34 - - - - - - 126+
DP~-2 Esso Exploration and 3784 204.5 - - - - - - 860+
Production Inc.
Peeweena 1 Kennecott Explorations 3002, 3067 353.44 - - 655. 6+ - - - -
(Aust) Pty Ltd/Samedan
0il Corp.
Playford 1 Kennecott Explorations 3002,3067 ¢ 442,41 545.05 - 586+ - - - -
(Aust) Pty Ltd/Samedan
0il Corp.
Prices Kennecott Explorations 3002,3067 364.02 499,54+ - - - - - -
Bore 1 (Aust) Pty Ltd/Samedan
0il Corp.
RL-1 Shell Co. of Aust. Ltd 4113 238.22 - - - - - - 674.6+
LYy-1 Dampier Mining Co. Ltd 3030 9 ~530 - 675+ - - - -
BDM~1 Carpentaria Exploration 2980, 3444 266 352 - 400+ - - - -
Co. Pty ILtd
BDM-2 Carpentaria Exploration 2980,3444 294 400+ - - - - - -
Co. Pty Ltd
SSR-1001 Aquitaine Australia 3878 242.39 - - - - - - 499.5+
Minerals Pty Ltd
SAP-1 Australian Selection Pty Ltd 3693 464.5 ~853 - 1203.5 1254 - 1369+ -
ACD~1 Western Mining Corporation Confidential 412.9 - - 696.85 715.2 - 718.95 -
ACD-2 Western Mining Corporation Confidential 402.55 - - - - - - 431.9
ACD~3 Western Mining Corporation Confidential 433.2 - - 513.85 550.5 - 640.1 -
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DRILLHOLE

ACD-4
ACD~-6
ACD-~17
ACD-8
ACD~9
ACD~10
ACD~12
WRD~16
HHD~1
DRD~-1
LH-1
LH=~2
Woomera
Bore
PPR-3

CsD-1
WJD-1
AsSD-2
AsSD-1
HWD-1
AD-20
AD-2
AD-8
PEB-48

SASC-3
PEB-47
SASC-1

. SASC-2

G01216

COMPANY

Western
Western
Western
Western
Western
Western
Western
Western
Western
Western
Dampier
Dampier

Mining
Mining
Mining
Mining
Mining
Mining
Mining
Mining
Mining
Mining
Mining
Mining

Clarence River

Exploration Co.

Corporation
Corporation
Corporation
Corporation
Corporation
Corporation
Corporation
Corporation
Corporation
Corporation
Co. Ltd

Co. Ltd
Basin 0il

Australian Selection

Pty Ltd
Western
Western
Western
Western
Western
Western
Western
Western

Mining
Mining
Mining
Mining
Mining
Mining
Mining
Mining

Corporation
Corporation
Corporation
Corporation
Corporation
Corporation
Corporation
Corporation

Australian Selection

Pty Ltd

Australian Selection

Pty Ltd

Australian Selection

Pty Ltd

Australian Selection

Pty Ltd

Australian Selection

Pty Ltd

TABLE 1 DRILLHOLE STRATIGRAPHIC

ENVELOPE

Confidential
Confidential
Confidential
Confidential
Confidential
Confidential
Confidential
Confidential
6562
6562
3022
3022

2991

6562
6562
6562
6562
6562
Confidential
6562
6562
Confidential

Confidential
Confidential
Confidential

Confidential
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CAINOZOIC  MEMBER
TO BEDA 1
VOLCANICS/

BACKY POINT

BEDS

486.1 -
482.9 -
448.9 -
442.9 -
410.2 -
430.5 -
452.32 -
437.35
361.1
118

95
37.5 22
453

~82

145

399.3
755.95
802.32
522.84
839.7
162 ~29
341.58 61
362 65
154

~76

355

121

319

298

809.5

5

5

611+
160+
718.17

823.61

5
2
0
6

MEMBER
3

SUMMARY

DEPTH

TO BASE
(METRES)

PANDURRA FORMATION

MEMBER MEMBER
3 2
507.25 520.25
508.5 554.6
607.9 642.95
549.85 -
570.6 609.34
947.5 1012.2
~926 ~973
459.17 465
~839 864.95
903.6 945.9
866.6 910
- 853.7
~537.5 -
776.9 -
775.9 ~783

MEMBER
1a

MEMBER

576.25
607
464.3
795

550.6
813.53
443.65
1132.8
1067.65

507.15+

827.2
1023.87
946.56
861.2
568.5
812.52
825.5

MEMBERS

UNASSIGNED

352+

380+

5117



DRILLHOLE COMPANY
PSC-6

Pty Ltd
SAR-3

Pty Ltd
EC-46 CSR Ltd
EC-35 CSR Ltd
EC-49 CSR Ltd
EC-48 CSR Ltd
EC-43 CSR Ltd
EC-22 CSR Ltd
EC-44 CSR Ltd
EC-53 CSR Ltd
EC-51 CSR Ltd
EC~-40 CSR Ltd
SAR-4

Pty Ltd
SAR-10

Pty Ltd
SAR-2

Pty Ltd
PY-1 CSR Ltd
PY-4 CSR Ltd
PY~2 CSR Ltd
PY~3 CSR Ltd
EC-21 CSR Ltd
EC~5 CSR Ltd
LY-3

Pty Ltd
LY-2

Pty Ltd
BM-1 CSR Ltd
LW-67 CSR Ltd
LH=-1 CSR Ltd

G01216

Australian Selection

Australian Selection

Australian Selection
Australian Selection

Australian Selection

Mt Gunson Mines

Mt Gunson Mines
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TABLE 1 DRILLHOLE STRATIGRAPHIC SUMMARY

ENVELOPE

Confidential

2703

2330,3026

3703
3703
3026

CAINOZOIC  MEMBER MEMBER
TO BEDA 1 33
VOLCANICS/

BACKY POINT

BEDS

226 - -
222.17 271.0% -

150 - -
<200 - -
214 - -
198 - -
132 - -
138 - -
136 - -

84 - -
264 - -
310 - -
316 - -

486.6 - -
405.11 409.7* -
39.8 432.25 -
46.5 - -
3 357.7 -
- ~490 -
- 314 376
29.5 246.4+ -
30 667.4+ -
256 700+ -

136 - -
698.38 787.8+ -

DEPTH

TO BASE
(METRES)

PANDURRA FORMATION

MEMBER
3

MEMBER
2

412
608
495
616
442

.4

.2
.07

MEMBER
Ty

631
509
641
468

.01

.16
.86

MEMBER

i

286.

366

44+

.2+

.65

.43
.6

MEMBERS

UNASSIGNED

234+

248

224

146
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TABLE 1 DRILLHOLE STRATIGRAPHIC SUMMARY

DEPTH
TO BASE
(METRES)

PANDURRA FORMATION

DRILLEOQOLE COMPANY ENVELOPE CAINOZOIC MEMBER MEMBER MEMBER MEMBER MEMBER MEMBER MEMBERS
TO BEDA 4 33 3 2 1a 1 UNASSIGNED
VOLCANICS/
BACKY POINT
BEDS
Van- CSR Ltd 3703 374.39 795.1 - 991.18 1001.2 - 1067.47 -
guard 1
PIL~9 Australian Selection 2996 150 203+ - - - - - -
Pty Ltd
PIL~10 Australian Selection 2996 96 230 3004 - - - - -
Pty Ltd
PIL-19 Australian Selection 4116 - 262 324 352 374 - 390+ -
Pty Ltd
SAI~1 Australian Selection 2996 114 320.4+ - - - - - -
Pty Ltd
KGB-4 Afmeco Pty Ltd 4040 3 - - 23 131 - 198 -
KGB-2 Afmeco Pty Ltd 4040 16 - - - - - 23 -
KGB-1 Afmeco Pty Ltd 4040 1 - - 40 67 - 81 -
G-3 PNC Exploration 5868 4 - - 94 122 - 187 -
(Aust) Pty Ltd
MH-1 Dampier Mining Co Ltd 3036 - 15 - 53 59 - 133 -
G-2 PNC Exploration 5868 - - - - - - 42 -
{(Aust)} Pty Ltd
PIL-2 Australian Selection 2996 42 194 228+ - - - - -
Pty Ltd
PIL-17 Australian Selection 2996 2 140 190+ - - - - -
Pty Ltd ;
PIL-16 Australian Selection 2996 2 100 134 182 230 - 314+ -
Pty Ltd )
PIL-18 Australian Selection 2996 44 117 158+ - - - - -
Pty Ltd
PIL-13 Australian Selection 2996 6 180 220 281 310 - 381 -
Pty Ltd
PIL-15 Australian Selection 2996 - - 6 54 120 - 140 -
Pty Ltd
MF-2 Mt Gunson Mines Pty Ltd 2330 71 95+ - - - - - -
PIL-5 Australian Selection 2996 20 180+ - - - - - -
Pty Ltd
PIL-11 Australian Selection 2996 186 306+ - - - - - -
Pty Ltd
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DRILLHOLE

PIL-6
PIL-7
PIL-14
PIL-8

Wp-72
SAR-6

SAR-9
WHD-1
SLT-107
PRL-9
BK-12
BK-8
YD-4
YD-8
YD-6
EX-162
EX-161
EX-160
PDH~-12
PDH~15
PDH-14

PDH-5

G01216

COMPANY

Australian Selection
Pty Ltd

Australian Selection
Pty Ltd

Australian Selection
Pty Ltd

Australian Selection
Pty Ltd

CSR Ltd

Australian Selection
Pty Ltd

Australian Selection
Pty Ltd

Western Mining
Corporation

Delhi International
0il Corp.

Australian Selection
Pty Ltd

CSR Ltd

CSR Limited
Pacminex Pty Ltd
Pacminex Pty Ltd
Pacminex Pty Ltd
Pacminex Pty Ltd
Pacminex Pty Ltd
Pacminex Pty Ltd
Australian Selection
Pty Ltd

Australian Selection
Pty Ltd

Australian Selection
Pty Ltd

Australian Selection
Pty Ltd

ENVELOPE

2996
2996
2996
2996

2627
2703

3245
6562
3769
2703
3025.
26217
2564
2564
2564
3024
3024
3024
2992
3635
3635

2992
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TABLE 1 DRILLHOLE STRATIGRAPHIC

SUMMARY

DEPTH

CAINOZOIC  MEMBER MEMBER

TO_BEDA 1 ET

VOLCANICS/

BACKY POINT

BEDS
186 293+ -
167 323+ -
32 115 160
158 305+ -

86 96+ -
215.9 -

330.5 - -

515.87 618.34

735.8 - -

110 - ' -

42 66+* -
68 82+% -

22 148 -

TO BASE
(METRES)

PANDURRA FORMATION

MEMBER MEMBER
3 2
191 219
- 335.4
621.14 629.69
146 156
66+* -
82+% -
208+ -

MEMBER
1

MEMBER
1

631.98

809.3

MEMBERS

UNASSIGNED

118+

96+
226.1
64+
42+
36+
1964+
100+
88+
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TABLE 1 DRILLHOLE STRATIGRAPHIC SUMMARY

DEPTH
TO BASE
(METRES)

PANDURRA FORMATION

DRILLHOLE COMPANY ENVELOPE CAINQZOIC MEMBER MEMBER MEMBER MEMBER MEMBER MEMBER MEMBERS
TO BEDA q 33 3 2 12 1 UNASSIGNED
VOLCANICS/
BACKY POINT
BEDS
PDH~6 Australian Selection 2992 24 - - 110 140 - 196 -
Pty Ltd
PDH-8 Australian Selection 2992 28 - - - 52 - 60+ -
Pty Ltd
PDH-2 Australian Selection 2992 12 - - - 28 - 40+ -
Pty Ltd
FH-1 Afmeco Pty Ltd 3994 21 - - - - - 60 -
FH-4 Afmeco Pty Ltd 3994 13 - - 105 120 - 150 -
FH-5 Afmeco Pty Ltd 3994 7.5 83 - 143 156 - 167.5 -
PDH-1 Australian Selection 2992 60 - - - - - 68+ -
Pty Ltd
EX-173 Pacminex Pty Ltd 3552 121 - - - - - - 134+
EX-182 Pacminex Pty Ltd 3552 4,5 66% - 66* 72.5 - 73.5 -
EX~181 Pacminex Pty Ltd 3552 41 1l6+* - 1l6+* - - - -
EX-24 Pacminex Pty Ltd 2273 7.5 81% - 81¥ 88 - - -
EX-109 Pacminex Pty Ltd 2273 3 - - - - - - 17+
EX~110 Pacminex Pty Ltd 2273 4 - - - - - - 72+
EX-31 Pacminex Pty Ltd 22173 6 - - - - - 52 -
EX-115 Pacminex Pty Ltd 2273 6 - - - - - 23 -
EX-33 Pacminex Pty Ltd 22173 30 - - - - - 18 -
EX~184 Pacminex Pty Ltd 3552 82 - - - - - - 104+
6333%x-1 Pacminex Pty Ltd 2564 65 - ; - - - - 90+ -
PSH~2 Australian Selection 3410 208 230+% - 230+%* - - - -
Pty Ltd
PSH~3 Australian Selection 3410 288 324% - 324%* 332 - 340+ -
Pty Ltd
EX-168 Pacminex Pty Ltd 3552 62 - - - - - - 80+
EX-41 Pacminex Pty Ltd 22173 41 - - - - - - 65.5+
EX~-163 Pacminex Pty Ltd 3552 246 - - - - - - 272+
EX-82 Pacminex Pty Ltd 2273 3 45 - 90+ - - - -
EX-84 Pacminex Pty Ltd 22173 3 69% - 69% 12 - 87+ -
EX-57 Pacminex Pty Ltd 22173 6 49% - 49% 52 - 53 -
EX~-58 Pacminex Pty Ltd 22173 3 25.5% - 25.5% 41.5 - 64+ -
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TABLE 1 DRILLHOLE STRATIGRAPHIC SUMMARY

DEPTH
TO BASE
(METRES)

PANDURRA FORMATION

DRILLHOLE COMPANY ENVELOPE CAINOZOIC MEMBER MEMBER MEMBER MEMBER MEMBER MEMBER MEMBERS
TO BEDA 1 33 3 2 14 1 UNASSIGNED
VOLCANICS/ =
BACKY POINT
BEDS
6322J~11 Pacminex Pty Ltd 2564 39 - - - 51 - 69.5+ -
6322J-21 Pacminex Pty Ltd 3024 92.2 - - - - - - 106.9+
63323-15 Pacminex Pty Ltd 3024 1 - - - - - - 120+
6332J-18 Pacminex Pty Ltd 3024 7 - - - - - - 81+
6332J-20 Pacminex Pty Ltd 3024 - - - - - - - 66+
Roopena 5 SADME - - - - - - - - 400+
UB-1 Dampier Mining Co. Ltd 3828 137.88 - - - - - - 161.2+
UB~12 Dampier Mining Co. Ltd 3917 106.04 - - - - - - 139.5+
PUB-52 Australian Selection 3072 62 - - 144+ : - - - -
Pty Ltd
PTR-1 Australian Selection 2784 172 - - - - - - 198+
Pty Ltd
CcU~3 Dampier Mining Co. Ltd 3917 204 - - - - - - 240+
CcuU-10 Dampier Mining Co. Ltd 3917 207 - - - - - - 232.5+

NOTES (1) Interpretation of members within Pandurra Formation largely by author.

(2) Only drillholes with a significant intersection of Pandurra Formation included; numerous holes with short intersections southeast of
Woomera are excluded.

(3) Holes in which Pandurra Formation members are unassigned have a poor log, are distant from holes in which the member sequence is
established, or intersect a non-diagnostic part of the formation.

(4) * lower or both members may be present.

(5) + hole bottomed in this member.

{6) Holes are arranged approximately from northwest to southeast.
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PLATE CAPTI ONS

PLATE NO PHOTO NO.

1. CSR PY-1, 50.2 - 54.5m Menber 4. Silicified, coarse to 39217
very coarse-grained sandstone with quartz granules, 10-15
m bel ow unconformty with overlying Tapley H Il Formation.
Note curvilinear |iesegang banding in two upper rows of
core, crosscutting beddi ng.

2. CSR PY-1, 612.1-618.7m Menber 1A (of Tonkin, 1980). 39218
Medi um grai ned wel | -sorted sandstone; red-brown shale; red
shale and siltstone with scattered granules; off-white
(bl eached) nediumto coarse-grai ned sandstone.

3. CSR EC 21, 451.6-458.8m Menber 1A (of Tonkin, 1980). 39219
Medi um gr ai ned sandstone w th nunerous bl eached bands and
bl ebs.

4, CSR PY-1, 646.7-653.8m Menber 1 (of Tonkin, 1980). 39220

Coarse-grained to fine-pebbly, maroon to grey sandstone.
Clasts mainly of quartz and siltstone, mnor feldspar.

5. CSR PY-1, 590.5-597.6m Menber 2. Bri ght orange-red 39221
shale, with reduced green-cream spots and bands.

6. CSR EC 21, 433.3-439.2m Menber 2. Bright orange-red 39222
shale, with thin off-white sandstone interbeds. Di srupted
edding in upper two rows of core.

7. CSR PY-1, 562.2-569.2m Member 3. Medi um gr ai ned, 39223
noderately well-sorted sandstone with interbeds and snall
intraclasts of red-brown shale.

8. CSR PY-1, 393.7-400.6m Menber 4. Poorly sorted, coarse- 39224
grained to granule sandstone displaying typical off-wite
bl eached nottling and indistinct bedding.

9. CSR PY-1, 85.4-92.4m Menber 4. Poorly sorted, coarse- 39225
grained to fine-pebbly sandstone. Clasts are donminantly
quart z.
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