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DEPARTMENT OF MINES AND ENERGY
GEOLOGICAL SURVEY
SOUTH AUSTRALIA

REPORT BOOK NO 91/102

DME 404/89

MISSISSIPPI VALLEY TYPE LEAD-ZINC MINERALISATION
NORTHERN FLINDERS RANGES, SOUTH AUSTRALIA

JL CURTIS, and
G W JENKINS

Recent advances in the understanding of the Cambrian stratigraphy and its paleogeographic
setting, in combination with a realistic mineralisation model, establishes that the southern Arrowie Basin platform

mar gin could be host toaMVT province of significance.

Detailed field studies of primary lead-zinc sulphide mineralisation, within Lower Cambrian
carbonates, confirm itsMVT classification and establish itsrelationship to later Delamerian willemite zinc deposits.
New concepts concerning aspects of the transport and emplacement mechanisms of MVT mineralisation are

described.

An assessment of theimpact of the Tertiary to Recent weathering history on MVT mineralisation in
the Northern Flinder s Ranges offer s new opportunitiesfor discoveriesin areas previously discar ded by explorerswho
wer e discour aged by dismal results from thetesting of secondary disper sed geochemical signatures.

A comprehensive literature review of previous exploration was generated to identify possible
features worthy of field investigation and provide intending explorers with a springboard data package for

programme gener ation.

** The unit name, Parara Limestone (Tepper 1879), as used in thisreport will be renamed the Mernmerna
Formation (Dalgarno & Johnson 1962), throughout the Arrowie Basin as a result of a current review of Cambrian

stratigraphy in South Australia (See Appendix 1.3).

INTRODUCTION

The Northern Flinders Ranges cover aregion of about
15,000 Km® that extends to the east and north from
the town of Port Augusta which islocated at the head
of Spencer Gulf in south Australia.

Lead-zinc was actively sought and mined from this
region during the late 1880's by pioneer prospectors.
In 1962 B.P. Thomson reported that a significant
proportion of lead-zinc mineralisation in the Northern
Flinders Ranges occurred within the Lower
Cambrian. (See Appendix 1.3 refs) Later the
mineralisation was described systematically by Johns
(1972), after a period of relatively intense exploration
by companies during the preceding decade: 1962-
1972.
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Early exploration consisted of broad based
geochemical programmes with routine systematic
follow up. Subsequent work has focused on the
testing of mineralisation concepts utilizing the same
techniques. To date only small sub-economic
deposits have been located and a new mineralisation
type recognised - willemite zinc deposits with one
such deposit being an intermittent producer.

In 1989 the synthesis of a palecenvironmental model
of the Lower Cambrian by Gravestock was completed
(See Appendix 1.3) and Curtis (see Appendix 2-REV
3GPD & 37PF) recognised that the detection of
massive lead-zinc sulphide mineralisation might have
eluded previous explorers due to concealment by
Tertiary - Recent weathering geochemical processes.



This knowledge, which indicated that there was the
potential for the emplacement of mgjor MVT lead
zinc deposits during the Lower Cambrian and that
previous exploration field methodology may have
hitherto been inadequate, justified reassessment of the
region.

The early part of this report systematically examines
the likely processes in the development of a MVT
deposit, briefly describes the geological setting of the
Lower Cambrian dratigraphy of the region,
documents the geology & mineralisation of the Linda
Prospect, and assesses the impact of Tertiary-Recent
wegthering.

The latter sections attempt to summarize the previous
work and identify field features, which may be
indicative of minerdisation, that warrant field
investigation. Post 1972 open file exploration data
(SADME ENV.'s) in concert with other pertinent
published information were examined for this

pUrpose.

Exploration data has been condensed on to summary
sheets and compiled into a computer spreadsheet
summary listing for quick referencing. (See
Appendixes 2 & 3). Comments offered in the
summary sheets are an amalgamation of those views
expressed by previous explorers and the reviewer.
However, since field authentication was not an option
for the authors it is entirely the responsibility of
readers to independently validate for themselves the
information and ideas that are presented.

The style and layout adopted is designed to function
as a convenient research reference guide and field
handbook for exploration geologists working on the
region.

MVT MODEL

Geological research on MVT deposits has been
extensive since their recognition as a distinct class of
deposit, circa 1930. However, despite major
advances in knowledge during the period 1965 - 1985
some aspects of their origin remain controversial.

The salient features and the current understanding of
these deposits are outlined briefly together with
mention of generic aspects that appear to be absent
from mainstream literature.
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Characteristicsof MVT Mineralisation

Research, by workers Beales & Jackson (1966), Beals
& Onasik (1970) and Anderson & Mac Queen (1982),
shows that whilst individual deposits may differ, there
are many aspects that clearly indicate a common
genetic origin :

e MVT minerdisation is ubiquitous in carbonate
sequences within most sedimentary basins of
Proterozoic to  Cretaceous age, with
economicaly important deposits predominantly
in Cambro-Ordovician and Carboniferous units.

*  Throughout any one basin with substantia and
widely distributed MVT minerdisation all
deposits are remarkably similar.

* MVT deposits are located on basin margins or
intrabasin domes/ridges where they formed at
lessthan 1 km below surface.

e The host lithofacies may be of either fore-reef,
back-reef or less commonly reefa bioherm
facies, typica of platform carbonate deposit
margins.

e Both primary and/or secondary structural/
hydrochemically induced porosity/permeability
can be demonstrated to predate minera
deposition.  Dolomitisation of the primary
limestone is commonly associated.

* Minerdisation often postdates the filling of
many primary voids by marine cements and
clearly postdates the earliest stages of diagenesis.

e The deposits are invariably composed of galena
and/or sphalerite with accessory pyrite and/or
marcasite. Galena has a typicaly low silver
content.  Minor chalcopyrite is sometimes
present. A gangue of dolomite, with accessory
barite, fluorite, and quartz may be present. Late
clay may be deposited in residual voids.

e Deposits were formed from hypersaline brines (4
X sea water) with an SG of about 1.1 a
temperatures of 80 to 200 °C, commonly 100 to
150 °C, which are not attributable to a local
depth related thermal gradient. Metals appear to
have been transported as chloride complexes.

. Thermal sources of igneous or metamorphic



association appear to be absent.

. MVT deposits occur antipathetically with
respect to petroleum reservoirs, but traces of
hydrocarbons have been noted as immiscible
phases in fluid inclusions (kerogen) and residues
(bituminous) from many deposits.

» |sotopic data suggest that, whilst a primary
igneous or metamorphic source for Pb and S may
be the case, a strong sedimentary/biogenic
influence on the sulphur fractionation is
commonly evident.

. Primary shales which typicaly carry 20-200
ppm Pb & 50-300 ppm Zn are considered to be a
likely metal source, whereas primitive
limestones with lower metal levels of 4-11 ppm
Pb & 20-30 ppm Zn are a probable source of
hydrocarbons and sulphur.

Origin of MVT Metals

Researchers used the above observations to establish
that lead and zinc chloride complexes in hypersaine
brines at elevated temperatures migrate lateraly to
basin margin leakage sites from dewatering shaes in
the basin depocentres.

Pre-existing permeable foci around the basin margin
are a pre-requisite to the ddivery of adequate metal
inventories to deposit sites where sufficient reactive
sulphur is available to cause reduction of the brine.

A strong biogenic influence observed in sulphur
isotopic data is interpreted to mean that it has also
been locally sourced from the sediments. Since shales
contain abundant iron, any sulphur present islikely to
be bound to it and therefore effectively immobilized.

Carbonate sediments are relatively low in iron
compared to their primary organic content (normally
lost) and are thus amore likely sulphur source.

The mechanism of the sulphur deivery remains
largely conjectural since it is unlikely to have been
transported within the metal pregnant brine as
mutually unstable phases to the site of deposition. A
two fluid mixing model of deposition has been
commonly proposed, but a universal and sustainable
mechanism has been elusive. This one aspect has
never been fully resolved and is considered further.
OreFluid Geochemistry
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The petroleum residues present in some MVT
deposits could be interpreted as the remnants of the
inactive phases of hydrocarbons involved in the metal
reduction. The existence of petroleum accumulations
in some MVT provinces indicates that substantial
mobilisation of hydrocarbons into the basin plumbing
systems was probably common to al substantia
MVT provinces.

The MVT dewatering model clearly requires a
focussed but open discharge plumbing system that
would ensure full flushing of hydrocarbons from any
MVT deposit site, consistent with the antipathetic
occurrence of petroleum and MVT deposits in any
one basin.

Hydrocarbons

Primitive hydrocarbons would be expected to be
sourced predominantly (early diagenesis) from marine
deposits near the basin margin where marine life
flourished. Elevated temperatures due to the efflux of
deeper basin brines could be expected to rapidly
advance the hydrocarbon maturity index beyond that
normally attributed to the depth of burial.

Generadly, petroleum hydrocarbons are composition-
aly sulphur poor, but this does not preclude the
existence of relatively abundant sulphur as dissolved
H,S with migrating hydrocarbons. The micro-
biological environment responsible for the primary
breakdown of the organic matter leading to the
generation of kerogensis quite clearly anoxic. Should
a source of sulphate, such as evaporite beds be
available, anaerobic bacteria would be expected to
reduce the sulphur and co-generate H,S along with the
primary kerogens.

Petroleum residues, where the appropriate basin
stratigraphy is present, are therefore a “pathfinder'
indicating the possible past presence of H,S, the most
likely reductant for MVT deposit formation.

Mixing Model

A separate dedivery/mixing type hypothesis fails
because it demands sustained coincident and
prolonged delivery of both components at acommon

unique site in open hydrologic conditions for the
formation of aMVT deposit. The improbabilities of
this concept, which requires relatively unique
conditions, are incompatible with the uniform
characteristics of the mineraisation and its widely



distributed ubiquitous presence at many scales in
many smilar sedimentary basins. Common
hydrodynamic transport with a triggering mechanism
a the site of deposition is therefore the only viable
type of model.

Brine Composition

Sverjensky  (1981,1984) demonstrated that the
evolution of mode MVT type brines freshly
expressed from sediments would involve Ca&* & K*
ion exchanges with minerals such as K-feldspar and
muscovite during their maturation enroute to
depositiond sites.

Based on a typical present day oil field brine
composition with a TDS in the range of 100,000 to
250,000 ppm and in the order of 0.5 ppm H.S, and a
pH in the range 4 to 6, it was aso demonstrated that
smilar brines are capable of maintaining 1 or more
ppm of both Pb and Zn in solution at around 100°C.

It was further demonstrated that such a brine would
first become supersaturated with respect to sphalerite
during maturation and later with respect to both
sphalerite and galena.  The relatively low potassium
content of high carbonate aquifers is much less likely
to result in sphalerite supersaturation than is the case
for siliceous arenite aquifers.

Since gphaerite supersaturation results in  the
dispersed loss of zinc from the aguifer brine and
ultimately in galena rich mineralisation, association of
zinc rich deposits with carbonate aquifers and lead
rich deposits with siliceous arenite aguifers is
predicted.

Paragenetic sequences with early dominance of
sphalerite and later galena or gaena deposition,
together with sedimentary associations of Pb/Zn
ratios, independently corroborate this geochemical
thesis.

Ore Deposition M echanism

While Sverjensky's mode explains the aquifer
transport geo-chemistry and paragenesis of deposits
quite adequately, the triggering device that results in
sustained deposition at ore sitesis not identified.
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Void space utilized by MVT mineralisation includes
sedimentary breccias, fault breccias, and palaeokarstic
apertures & breccias (which may have enhanced the
former types). Given the shallow depths involved,
both faults and palaeokarst systems offer potentia
unobstructed pathways for the discharge of aquifer
waters.

In an open hydraulic system such locations must be
low pressure ‘sinks in the palaeoaquifer which
become foci toward which fluids migrate. At such
sites where the permeability is dramatically increased,
the laminar flow regime is largely destroyed, and
homogenization of the previoudy stratified fluids is
inevitable. (See appendix 1)

Deep basin meta pregnant brines as envisaged carry
maximum totally dissolved solids and are therefore
relatively dense waters. Less mature, more locally
derived, and less dense basin waters originating from
near basin margin sediments, possibly containing
primitive hydrocarbons and/or H.S, would aso be
focussed to the same low pressure areas. It seems
probable that, as the primitive hydrocarbon/H,S
content increases, the higher the partial pressure of
dissolved gas phases and the more the aguifer fluid
density would be reduced.

Providing migration by laminar flow is maintained in
the aquifer system, any ‘light' waters are likely to
remain separate (in the uppermost zones) from “heavy'
deep basin brines (in the lowermost zones) by virtue
of hydrodynamic density stratification (see Appendix
1) and thus geochemical destabilisation of dissolved
metals by hydrocarbon related phases or H.S is
minimi sed.

Among changes to aquifer fluid at the low pressure
focus, cooling due to hydrocarbon degassing and
homogenisation are likely to be most significant.
Slight cooling, reduction in the Eh, or increase in the
pH, of a near saturated sphalerite/galena brine could
result in supersaturation and deposition of sulphide
coeva with active dissolution of the host carbonate.

While relatively cooled, the plume of upward
migrating and egressing fluids could potentialy
operate as a weak convective pump and cause near
surface waters to infiltrate into the system causing
further hydrogeochemical changes.



The above mode identifies amost ideal
circumstances for sustained mineral deposition from a
once stable hydro-geochemical regime by locally
focussed changesin aquifer flow.

The model provides for the sustained coeval transport
of metals in a reduced environment, in the proximity
of excess reductant, over mgjor distances and reflects
the maturation path of the fluid, while adequately
explaining the presence of hydrocarbon traces at ore
sites and the paragenetic features previoudy ascribed
to amixing type origin. It is aso consistent with the
ubiquitous occurrence of trace MVT in sedimentary
systems and dispenses with the requirement to invoke
complex fluid delivery mechanisms.

Alteration

While dolomitisation is almost invariably associated
with MVT deposits it is not essential and may arise
from multiple independent causes.

Cyclic changes in sea level may result in the short
term exposure of the shallower parts of a carbonate
platform sequence. Solution westhering commonly
results in karsting and the development of a thick
dolomitic dteration. The less indurated the platform
a the time of exposure the more porous the limestone
and the more pervasive this dolomitisation is likely to
be. Itisin fact a deep weathering feature analogous
to a soil duricrust. This “diagenetic' wesathering
process is likely to proceed much more rapidly than
the normal diagenesis of smilar lithologies below the
water table. (Sedimentary Facies p8)

Such events are self evidently likely to mobilise
elements as dissolved aqueous phases throughout the
sediments of the platform margin with relatively little
impact on deeper basin fluids. The rate of sediment
diagenesisin the platform margin istherefore likely to
be substantially higher than in the deeper basin.

Large bodies of former limestones, largely altered to
dolomite, are commonplace in carbonate sequences.
Alteration on this scale requires enmasse introduction
of magnesium, probably mobilised in basin brines
during diagenesis. MVT deposits do not seem to be
associated with this type of widespread pervasive
alteration.

Dolomitisation, often present as an ateration halo to

MVT mineralisation within otherwise unatered
limestone host rocks, may be largely a reflection of
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the basin brine's passage through the MVT siteand is
therefore not necessarily evidence of palaeokarsting.

Recognition of specific styles of dolomitisation and
their origin in limestones is therefore a potentialy
important MVT exploration indicator tool.

CAMBRIAN GEOLOGY

Cambrian deposition was generally concordant with a
degree of disconformity upon Upper Proterozoic
deposits, but unconformable onlap on to older
basement units of cratonic terrains may have occurred
at basin extremities.

In the Northern Flinders Ranges and its surrounds, the
deposition of Cambrian sequences comprised the last
phases of multi-cyclic sedimentation before the onset
of the Delamerian Orogeny in South Austraia (482-
500 Ma. B.P.).

Subseguent uplift and erosion (mainly of Tertiary
age) has resulted in the restriction of exposed
Cambrian successions to isolated synclina cusps
whithin the Flinders Ranges. Elsewhere the
Cambrian is mainly known from drill holes that
penetrate later cover sequences.

The recorded extent of the Cambrian in northeastern
South Audtralia is referred to as the Arrowie and
Warburton Basins. However, the boundary of the
Arrowie Basin shown on Figure 1 is a relic of
tectonics and erosion with only indirect relevance to
sedimentology.

Geological Setting

The Upper Proterozoic and subsequent Cambrian
sequences were laid down in an elongate trough
structure that probably began as a continental suture
in an Archean basement block which separated into
the Gawler Craton (west), the Curnamona Nucleus
(east) and possibly a block (southeast) now fully
concesl ed beneath the Murray Basin.

The suture of possible Lower Proterozoic age
established a sustained rifting environment from
Middle Proterozoic time, throughout the Upper
Proterozoic, and into the Lower Cambrian. Periodic
rguvenation is reflected by the multi-cyclic
sedimentation pattern and the great thickness of
shalow marine sediments that accumulated. This
tectonic setting has similarities with aucalogens



elsewhere but has a different

sedimentology.

distinctly

Sedimentation during the Upper Proterozoic was
predominantly of arenites, shales and carbonate
facies with intercalated diamictites of glacigene
origin. This thick accumulation was deposited in a
relatively shallow marine setting with multiple marine
transgressons  and retractions  that are
comprehensively described in Preiss (1987). Shelf
environments were present to the west and east of a
deeper approximately N-S meridional zone, a pattern
that was replicated during Cambrian time.

Detailed studies of the Cambrian stratigraphy have
cuminated in the development of a regiona
palaeofacies  depositiona  model for  South
Australia.(Jenkins & Gravestock 1988, Gravestock
1989, 1991, & Appendix 1.3).

The main pertinent feature of the moddl isthe inferred
existence of the deep water Warburton Gulf (a
protoform of the Cooper Basin) that extended north
from the Wirrealpa Hill Hinge (WHH) Line, situated
in the present position of the Northern Flinders
Ranges, and an extensive shallow Flinders Sea to the
south, during the Lower Cambrian. (Figure 2,
(WHH=Platform Margin)

Stratigraphy

The Cambrian sequence is subdivided into the basal
Hawker Group, Billy Creek Formation, Wirreapa
Limestone and Lake Frome Group. The
sedimentology of this sequence indicates progressive
long term regional shallowing with higher frequency
transgression/regression cycles.

The stratigraphy within the inferred Warburton Gulf
in the northern Arrowie Basin is thought to have been
predominantly benthonic shales with some Parara
Limestone carbonate facies in the trough/platform
trangition. (See Figures2 & 3)

Taxonomic descriptions  and palaoefacies
reconstructions are briefly described in the following
sections using diagrams from the published literature.
A major excerpt from a new edition of "The Geology
of South Audtrdia'(in prep.), reproduced without
diagrams as Appendix 1.3, is a comprehensive
analysis of these topics.

Accordingly, the following sections are focussed on
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geological aspects pertinent to MVT mineralisation.
Sedimentary Sequence

Codes (C1.1/H etc.) in the following text relate to
facies relations described on page 8.

Hawker Group (C1)

The Hawker Group embraces two sedimentary facies,
a shallow marine basin edge platform environment
with abundant biogenic forms typified by reefd
deposits  (Wilkawillina/Ajax Limestones) and a
deeper marine basinal environment with a significant
clastic component (Parara Limestone, Midwerta
Shale, Nepabunna Siltstone, Bunkers Sandstone,
Moorowie Formation, Oraparinna Shale and Narina
Greywacke.

Uratanna Formation (C1.1/L)

The Uratanna Formation is a siltstone/shale sequence
with minor limestone that includes distinct erosional
channel fills in some localities. It is limited to the
northern margin of the WHH in the Northern Flinders
Ranges.

Parachilna Formation (C1.1/L)

The Parachilna Formation is widely distributed but is
often thinned or redricted to probable
paaeogeographic lows on the underlying basement.

The unit is argillaceous sandstone with vertical worm
burrows containing intercalated lenses of oolite and
shale. Basal conglomerates are localy present. It is
conformably overlain by the Wilkawillina Limestone.

Wilkawillina/Ajax Limestone (CL.U/T - C1.3/H)

The Wilkawillina/Ajax Limestone is of widespread
occurrence and is often found in direct
disconformable contact with the Upper Proterozoic
Pound Subgroup. The northwestern extent of this unit
is mapped on the Copley Sheet as the Ajax
Limestone, elsewhere throughout its broad extent it is
known asthe Wilkawillina Limestone.

The unit is predominantly light to dark grey, massive,
bedded biostromal/archaeocyathan limestones which
are often creamy brown where dolomitised. Variants
are often sufficiently distinct that they have been
described as separate stratigraphic units. Notable are
the Woodendinna Dolomite and Wirrapowie



Limestone, the former being quite widely
recognisable whereas the latter is clearly a restricted
faciestype.

Mottling due to abundant aga filaments,
nodular limestones and localised intraformational
breccias are known, but these features are frequently
of local extent, there being no known regional marker
beds.

The presence of phosphatic horizons has been
recorded from several localities.

Parara Limestone (Mernmerna Formation)
(CLYH-C1L3/T)

The unit isadark grey flaggy and silty limestone with
interbedded shales. It iswidely distributed.

In the field it is readily distinguished from the
underlying Wilkawillina Limestone by its thin bedded
pattern. The contact between the two units is either
gradational over about 10 to 15 metres of section or
quite sharp at an erosiona surface where clagtic
debris and/or the presence of finely laminated silty
deposits are likely to be observed.

The Midwerta Shale and Nepabunna Siltstone are
interbedded with the Parara Limestone, being two
prominent units recognised in the Arrowie Syncline.
The former is typically grey green shale, sometimes
calcareous with minor nodular limestone, and the
latter is dark blue grey calcareous siltstone with minor
limestone.

Bendieuta Formation (C1.2/T-H)
This unit, a coarse grained sandstone with some
trough crossbeds and lesser limestone is restricted to
the Mt Chambers - Reaphook Hill region.

Bunkers Sandstone (C1.3/L)
This unit, a crossbedded sandstone with calcareous
interbeds, is restricted to the Donkey Bore and
western Bal coracana Synclines.

Oraparinna Shale (C1.3/T-H)

This unit, a green finely micaceous and carbonaceous
fossiliferous siltstone, is widespread in the study area.
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Moorowie Formation (C1.3/T-H)

This unit, a sequence of sandy limestones, siltstones,
shales and massive flaggy limestones, with variable
colour: indicative of deposition at or near an oxidation
interface, is restricted to the northern portion of the
Mt. Frome Syncline.

Narina Greywacke (C1.3/H)

This unit, an interbedded sequence of grey green
interbedded calcareous dltstone and  chloritic
sandstone with some interbeds of cream/purple flaggy
dolomite, is limited to the central north of the study
area.

Billy Creek Formation (C2.1)

The Billy Creek Formation comprises a sequence of
red brown micaceous sandstones and shales with
halite pseudomorphs. Green/red shales and
limestones at the base of the succession contain
intercalated tuffs.

Wirrealpa Limestone (C2.2)

The Wirrealpa Limestone is a grey, nodular and
shaley fossiliferous limestone.

L ake Frome Group (C3)

The Lake Frome Group is composed of four units.
They are the Moodlatana Formation (sandstone),
Balcoracana Formation (siltstone), Pantapinna and
Grindstone Range Sandstones (sandstones).

These units are predominantly of red brown to pinkish
colour throughout, which coupled with the evidence
of hdlite, implies a semi-terrestrial environment of
deposition. Trilobite traces and minor carbonates are
present at two levels, suggesting that possible marine
incursions of short duration occurred.

Depositional Environments

Aspects of stratigraphy affecting aquifer permeability
and potential MVT deposit sites are now considered.



Oveaview

Following early cycle arenite/lutite deposition
(Uratanna & Parachilna Formations) widespread
shallow marine carbonates were laid down (lower
Wilkawillina Limestone).

Sedimentation was briefly interrupted by
minor epeirogenic tectonic adjustments in the
basement and a continent wide fall in sealevel, which
resulted in local emergence laterally to the east and
west accompanied by deepening in the central north.
(SeeFigures4 & 5)

Coeva deposition of shalow shelf facies
(upper Wilkawillina Limestone) and basin facies
(Parara Limestone) carbonate units followed. (Figure
3). Initidly deposits were conformable with the
previous units, but progressive staged marine
transgression reclaimed initidly emergent areas,
resulting in deposition on the widely recognisable
Flinders Unconformity.

Additional disconformities and interdigitation
of sedimentary facies types are evidence that tectonic
adjustments  continued to cause localised
regression/transgression cycles.

The accumulation of cyclic shde and
limestone sequences contributed to the progressive
shallowing of the Cambrian basin. This finaly
resulted in the deposition of red-bed sequences with
initial marine oxidizing conditions and later semi-
terrestrial deposits (Billy Creek Formation and Lake
Frome Group) with temporary facies controlled
oxidisng or reducing conditions (Wirreslpa
Limestone).

Sedimentary Facies

The sedimentologica facies history is
illustrated in figures 4 and 5. Gravestock (in prep.)
and Clarke (1990) have used palaeontological
correlations to demongtrate that three very smilar
sedimentation cycles occurred during Hawker Group
deposition (C1.1,C1.2, & C1.3).

At the beginning of the second C1.2 and third
C1.3 cycles substantial regression led to exposure and
erosion of parts of the sequence and the probable
emergence of an archipelago or temporary land-bridge
between the Arrowie and Stansbury Basins at the
southern end of the study area.
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Exposures in this type of setting favoured
solution weathering and Kkarstification of shelf
carbonates due to falling water tables and the influx
of meteoric water. While the chemistry of meteoric
diagenesis, which resulted in  widespread
dolomitisation of platform carbonate, is not well
understood, it is clear however, that diagenetic
processes in the adjacent basin sediments were much
dower.

During the following C1.2 transgression, as
water tables rose to the surface a weskly phosphatic
red aga coating developed on the paaeosurface
(Flinders Unconformity) and many of the bedrock
fissures were dowly filled in with multilayered
carbonate cements. (See Appendix 1.3)

Given the likely physiography of the
platform, large tracts of coast were probably covered
by this coating, at near sea level where a small
transgressive rise resulted in extensive drowning
(analogous to the physiology of a sabkharlike setting).
This event has been recognised in Cambrian platform
successions of the Amadeus and Georgina Basins in
the Northern Territory as well as elsewhere in SA
within the Arrowie and Stansbury Basins.

Since the dratigraphy was flat lying
throughout, the palaeosurface was not finaly covered
on the most elevated parts of the Central and Eastern
shelves, until Billy Creek Formation deposition. The
paaeosurface is diachronous over cyclesCl1.2 & C1.3
and recognised in the literature as the Flinders
Unconformity athough it is actualy a disconformity.
(SeeFigure5).

In the western part of the trough, a clean
C1.1/C1.2 break in sedimentation within the Ajax
Limestone is not physicaly evident, but given the
substantial evidence that a hiatus in deposition was
widespread and an appropriate faunal break, within a
uniform near shore shelly facies, has been recognised
at Mt. Scott Range, a paraconformity is inferred. (See
Gravestock, 1984, stratigraphic section N)

Parara Limestone

Where transgression was relatively rapid during cycle
C1.1 the development of massive biohermal deposits
was precluded and the muddy Parara Limestone
facies was deposited directly on to the Finders
Unconformity over wide tracts of the platform.



The Cl12 & C13 cycles ae recognised
palaeontologically but have little or no lithological
expression within the Parara Limestone in more
basina regions.

Wilkawillina Limestone

Less prominent disconformities recognised
by Clarke (1990c) in the upper Wilkawillina
Limestone in the Bunkers Graben are not so evident
elsawhere, but are represented at Old Wirrealpa Mine.
(See Figures 6 & 10a,b)

At the latter site, the C1.2/C1.3 boundary is
diffuse in the exposure, but the change is marked by a
pink oxidation zone and clear evidence of cavity
enlargement by solution in the substrate. At the top of
C1.3, small channd deposits within limestone a few
metres below the contact with the Billy Creek
Formation, indicate a brief influx of terrigenous
meaterial.

Dolomitisation and weak silicification at the
top of C1.3 just below the Billy Creek Formation is
considered to be diagenetic and unrelated to
pal acoweathering.

Tuffs in this position and larger channel
deposits are corrdlated with the “Kangarooian
Movement'. Associated local regressions stimulated
erosion that exposed Adelaidean units and released
clagtic detritus on to the platform.

Within the C1.3 cycle Clarke (1990c)
recognises a further disconformity (K3) in the
Bunkers Graben that is expressed as a sedimentary
break with minor reddening of the substrate at Old
Wirredpa Mine. This break is not readily recognised
beyond the limits of the Bacoracana, Narina and
Donkey Bore Synclines.

Elsawhere, the oxidation characteristics of
rocks mapped by Union Miniere at the Eric Prospect
a Mt. Chambers, and the stratigraphic relationships
mapped by BHP at Third Plain suggest that brief
localised breaks in sedimentation were probably
common on the shallower sections of the C1 platform.

In the Bunyeroo Syncline Morris (1986) aso
recognised a possible early palaeokarstic break below
the Flinders Unconformity which he used to locally
subdivide the lower Wilkawillina Limestone.
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Depending on local conditions, each of these
breaks had the potential to develop karst profiles.
Gravestock (pers. comm.) suggests that such small
deposition/exposure cycles were probably of 3 or less
million years duration. This implies that the C1
sequence may have been deposited over a period of
about 10 million years.

Phosphate Occurrences

It seems from the scant exploration data that
phosphate is only present in the Narina/Donkey Bore
region. While the stratigraphic position has not been
field verified it seems that the distribution is generic
and related to a shelf-break re-entrant formed during
C1.2, extending back from the WHH into the present
day location of the Balcoracana Syncline.

Since apatite deposition results from excess Ca™ due
to depleted CO; in restricted marine settings,
ground/meteoric water influx from the adjacent
terrain has a controlling influence. Both coastal
drowning on transgression or desiccation during
regresson could reduce CO;™ availability. In the
latter situation, marine aquifer invasion could result in
exchange of magnesium for calcium associated with
meteoric diagenetic dolomitisation and increase the
marine Ca™ concentration without appreciable
changesinthe CO;™ availability.

It is therefore inferred that phosphate was probably
deposited in C1.2 upper Wilkawillina Limestone at
restricted localities not far above the basal Flinders
Unconformity during the Lowstand Phase in a near
shore environment, and possibly athough much less
likely, at the top of the Highstand Phase where the
restricted re-entrant environment persisted.

Minor phosphate in the Flinders Unconformity red
crust is consistent with Highstand Phase conditions.
(See Appendix 1.3).

Sedimentological Instability

Each time such a new lowstand occurred, biohermal
reefs of the previous highstand were vulnerable to
physical breakdown aong the platform margin and
consequently shed materials by gravity creep, glide
and turbidity flows of restricted extent.

Differential syntaphral settling of the competent reef
[imestone masses, built out over muds, which
probably resulted in fracturing and localised



gravity/dump induced faulting within the reef body
also contributed to break-up.

James and Gravestock (1990) developed sedimentary
models that reflect such processes during the
development of the Cl sequence. They show a
number of scenarios for the generation and
maintenance of permeable pathways that could have
been the focus for later basin dewatering fluids. (See
Figure7.)

Structure
Fundamental Fabric

The Adedaide Geosyncline comprises a late
Precambrian/Cambrian multicyclic sequence that has
been regionally folded into a dome and basin
interference pattern. At a number of locations large
bodies of complexly deformed rock disrupt the
layered sequences. Such bodies have been ascribed to
adiapiric emplacement origin and commonly occur as
fold core plumes or linear fault related bodies.

In the Flinders Ranges three prominent structura
orientations can be recognised in this contorted maze.
The primary structure is the north-south orientation
of the main depositional trough which has been
emphasised by Tertiary epeirogenic uplift expressed
by present day relief. The other two prominent
structura trends are generaly NW-SE and SW-NE
conjugate directions which are expressed as either
faults or fold axes at different places aong regional
strike.

These directions are a subset of a fundamental
fracture set that is commonly recognised to have
influenced the distribution and character of geological
units throughout the geological history of South
Audtralia.  Structures of this scale have the property
of imparting inheritance into cover sequences by
upward propagation during periods of regiona stress.

It follows that structures of this type which exhibit
strong inheritance in the present post-folding regime
had profound influence during pre-folding times.

It is thus no surprise that the cusp of the Platform
Margin illustrated on Figures 2 & 14, (derived strictly
from taxonomic geology), is roughly coincident with
the intersection of the Norwest Fault (NW) and the
Paralana Fault System (NE).

Sympathetic, less prominent structures of similar
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generalized orientation can be recognised crossing the
fold belt, often refracted through diapiric features.

I nfluence on Sedimentation

Two well studied sites provide clear evidence that the
platform sequences were affected by epeirogenesis
aong the main structura trends with coeva
mobilisation of basement diapirs.

Along the Donkey Bore Ridge (NW), observations
indicate that the lower Wilkawillina Limestone on-
lapped the Wirrealpa Diapir, initidly with a basal
conglomeratic facies. Subsequently, uplift occurred
with the result that large rafts and debris flows of
older material were dumped on and incorporated into
to later sediments. At one location, massive blocks of
basa archaeocyathan limestone are perched like
glacial erratics on the Flinders Unconformity.

A study of the Bunkers Graben shows systematic
disharmonic fault displacements which are reflected
in the detailed facies distribution that implies
sustained subsidence. The graben is oriented NE and
has its SW apex focussed toward the Oraparinna
Diapir (Note the map presentation is an oblique cross
sectional view).

This evidence suggests that, while sequence C1 was
being deposited, episodic to cregping adjustments on
basement structures occurred. Such movements were
probably localy independent of the transgression/
regression cycles being more related to the genera
long term settling of the "geosynclinal" trough and
isostatic adjustments to the changes of sea level and
accumulating sediments.

Additional evidence points to active elevation of the
Blinman-Oraparinna Dome during this period with
probable terrestrial exposure of Adelaidean sequences
during sequence C2 deposition.

The occurrence of mafic to intermediate pyroclastic
volcanism late in C1.3 & early C2.1 is probably
reflective of a tensiona stress regime related to
epeirogenesis.

This key evidence means that mgjor joints and faults
throughout the platform had little opportunity to
arophy and become impermeable through deposition
of diagenetic minerals. In addition these instabilities
would have favoured the disintegration of platform
bioherms, paricularly where they had built outward



over unstable muddy deposits.

Dewatering

At the close of C1 depostion the following was
apparent:

. Either the Parara Limestone, or Oraparinna
Shale overlay the lower Wilkawillina Limestone
and were interdigitate with the Ajax/upper
Wilkawillina Limestone.

*  Meteoric related diagenesis of the Wilkawillina
Limestone occurred far in advance of the
lateral/covering units such that some relict and
palacokarstic secondary  permeability was
retained.

*  The lateral/covering units, being well laminated
sty carbonates with shaly interbeds, would have
had relatively high latera to vertica
permeability ratios, resulting in their effectively
being aquitards to any underlying permeable
unit.

e Weak but sustained syntaphral and/or minor
tectonic adjustments would have maintained
fracture permeability within the Wilkawillina
Limestone.

* A regiona set of basement faults was active
during C1 sequence deposition.

* All of the above features were present at the
close of cycle C1 deposition and collectively
would have directed waters egressing from the
"Warburton Gulf" into and through the platform
sequence. (See Figure 8).

The stratigraphic model developed by Gravestock is
clearly in accord with the main regional and localised
geological  criteria identified by the MVT
mineralisation model described in section 2.
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MVT MINERALISATION

L inda Prospect

Following the discovery and deineation of
wesathering products of zinc and lead sulphides as
well as minor fresh galena on the surface at B.H.P.'s
Linda Prospect (Figure 9), a programme of percussion
and diamond drilling was undertaken on and about the
mineralisation. Diamond drill holes DLP1 and DLP2
encountered fresh sphalerite. This mineralisation is
discussed in detail, as the textura relationships of the
sulphides and carbonates illustrate the metallogenic
processes quite clearly.

Weathered material from base metal prospects of this
type elsewhere in the Flinders Ranges exhibits subtle
textures analogous to those observed in weathered
material at Linda. The Linda areais used as the type
example for primary carbonate-hosted lead-zinc
mineralisation in the Flinders Ranges.

Local Geology

The most striking geological feature of the area
(Figure 10b) is a bioherma complex a the
southeastern margin of the synsedimentary Bunkers
Graben, the subsidence of which alowed the
localised cyclic development of the bioherms and the
accumulation of areef-like complex. Development of
the complex occurred from before the time of Early
Cambrian Faunal Assemblage 2 of Daily (1956) to
immediately before deposition of the overlying Billy
Creek  Formation. Most of the observed
mineralisation here is localised in the area of the
bioherma complex (Figure 9) in the upper
Wilkawillina Limestone. Figures 10a & 10b show a
stratigraphic facies interpretation of the graben from
Clarke (1990bé&.C).

Lithologies encountered in the biohermal complex
vary from calcilutite to calcirudite, and include ooid
grainstones. Immediately to the southwest of the
main mineralised area is an area of collapsed blocks
of bicherma materia up to severa metres in size.

Spaces between the blocks are filled with calcilutite,
cacarenite, bioclastic material and fibrous calcite
(early marine) cement, neomorphosed to sparry
cacite in places. Fibrous calcite cement is aso
present as an early cavity fill in the other lithologies
throughout the area.



Individual bioherms vary in length from 1 metre to
over 10 metres and are up to 2 metres thick. They
consist mainly of archaeocyaths bound together by the
encrusting calcified microbiota Renalcis and
Epiphyton. Further detail on such buildupsisgivenin
James & Gravestock (1990).

The biohermal complex was thus a reservoir of
organic matter during early diagenesis.

Permeability

Within the biohermal complex, the average grainsize
is coarse relative to the intertonguing finer grained
deeper water facies of the more central graben
sequence exposed several hundred metres to the
southwest.

It isinferred that cross-stratal permeability within the
basina facies would have been low due to the
presence of the very fine grained beds which acted as
aquicludes. In contrast, cross stratal permeability
within the biohermal complex wasinitialy quite high.

This permeability was provided by well sorted units
such as ooid grainstone, by spaces between collapsed
blocks, by open cavities in bioherma material
including the central cavities of archaeocyaths, and by
shelter porosity beneath various types of clasts. Such
primary  porosity/permegbility is visble in
unmineralised Wilkawillina Limestone and its
equivalents throughout the Flinders Ranges.

The early marine cementation referred to previoudly
would have rapidly occluded much of this primary
permeability, leaving only narrow fluid pathways.
Fracture related permeability would have been
maintained by local tectonic movement related to
graben subsidence. Thus, some permesability was
always present up to the time of minerdisation.

Diagenetic Dolomitisation

Mineralisation of this type throughout the Flinders
Ranges is invariably associated with dolomitisation,
but not all dolomitised areas are mineralised.

At Linda Prospect, dolomitisation is extensive in the
area of the biohermal complex, and is easly
recognized by its cream to yellow-brown colour. Itis
amicrocrystalline diagenetic dolomite which replaces
calcite rather than being a cavity filling dolomite
cement. The dolomite appears to preferentialy

FO3805.AWN

12

replace early marine calcite cements, which lined the
majority of remaining pore spaces at the end of
marine cementation.

The diagenetic dolomitisation is regarded as being
due to chemica reactions at the fresh/saline water
interface. The position of this interface would have
varied through time due to the combination of local
tectonic influences, varying input rates of meteoric
water, and eustatic sea level changes.  Such
movement of the interface accounts for the apparently
irregular distribution of the dolomite.

Depending on the exact mechanism of dolomitisation
(Machel & Mountjoy, 1986), the permeability could
have been increased by a volume change on
conversion of calcite to dolomite.

All of the samples of diagenetic dolomite anayzed
are disordered, containing up to 9% excess Ca,
indicating formation at low (<150 +°C) temperatures.

Dolomitisation could have occurred at any time after
ealy marine calcite cementation and before
mineralisation. The diagenetic dolomite will be
referred to as precursor dolomite for the remainder of
this discussion.

Sulphide Paragenesis

Itisclear from textural evidence that the zinc and lead
sulphides replace precursor dolomite, and only appear
to have infilled pre-existing open cavities. This
illusion is produced by the sequential replacement of
marine calcite cement by precursor dolomite followed
by sulphides.

The following summary reaction is proposed as a
mechanism for the replacement of dolomite by
sphalerite (Jenkins, in prep.):

CaMg(CO3)2 + 2H2S + 2Zn* < » 2ZnS + 2H,C03 + Ca?* + Mg?(1)

A similar reaction can be written for the replacement
of dolomite by galena. H,CO; is regarded as the most
stable carbonate species in solution under the known
conditions of mineralisation according to the data of
Helgeson (1969).

It can be demonstrated that significant volume
changes occur. In the case of sphalerite, the forward
reaction would lead to a 25% reduction in the volume
of solids (dolomite + sphalerite) present, and in the



case of gadena, a less ggnificant 1.5% volume
reduction (Jenkins, in prep.).

In addition, the H,CO; produced by the forward
reaction could have the potential to further dissolve
calcite and dolomite. The amount of secondary
corrosion of carbonates would be dependent on the
two step dissociation of H,CO; to produce free H'.
Controls on this dissociation are complex, and include
P-T conditions.

However, some dissociation with consequent
carbonate dissolution was bound to have occurred
close to the sulphide minerdisation, and further
dissociation and dissolution could be expected with
changing conditions in the percolating fluids away
from the mineralisation. In particular, dissolution of
carbonates could be expected higher in the
stratigraphy, with its exact position depending on the
path of fluid flow towards the point of surface
discharge of the groundwater.

This has profound implications for carbonate hosted
lead-zinc deposits generally, and confirms theories
put forward by Anderson (1983). Firstly, it indicates
that a large amount of open space in host material is
not a prerequisite for gignificant sulphide
accumulation to occur, as the mineralizing process
can be initiated in dolomitic host rock of relatively
low permeability and generate its own open space as
it proceeds.

Secondly, as the forward reaction depletes the
precursor dolomite, the dissolution of surrounding
calcite due to H,CO; dissociation may buffer the
mineralizing solution with respect to dolomite and
permit sustained sulphide precipitation in the
presence of petroleum and/or organic matter and/or
H.S, (reductants and sources of sulphur) provided that
the fluid contains some Mg™. This effect is
summarized by the following probable secondary
reactions:

H" + HCOs + CaCO; <M » Ca™ + 2HCO; _ @

HS +HCO; <[ » H,S+ COs* e

2C0Os% + Ca®* + Mg? <[ » CaMg(COs), _ (4)

Clearly, sulphide minerdisation due to reaction (1)
could be terminated by a decrease in the supply of
zinc or reduced sulphur, in which case the reaction
could reverse, with precipitation of dolomite at the
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expense of gphalerite.  Sulphide mineralisation
dependent on the secondary reactions (2), (3) and (4)
could be terminated by loss of Mg™ from the system
as well as by a decrease in availability of zinc and/or
reduced sulphur.

Following the man episode of sulphide
mineralisation at Linda Prospect, coarse euhedra
dolomite was precipitated, replacing sulphides, and
tending to occlude some of the permeability generated
earlier due to an increase in the volume of solids
present. This dolomite was precipitated in response
to changes in the ratios of dissolved species in the
percolating fluids, and represents a reversal of the
dolomite/sulphide replacement reaction.

Towards the end of this episode of dolomite
precipitation, as fluid composition approached that
favouring sulphide precipitation, zincian dolomite
rims were formed on some of the dolomite grains by
cation substitution of Zn*" in the dolomite lattice.
The availability of reduced sulphur in the system may
have been insufficient to produce sphalerite at this
stage even though levels of zinc were high.

A short episode of sphalerite precipitation followed,
after which subhedral dolomite was precipitated. The
final stages of mineralisation (which do not appear to
be a Delamerian overprint) involved precipitation of
gdena in fractures and coarse cacite-fine grained
pyrite veining. The fractures in which galena was
observed are less then severa millimetres in
thickness, and occasionally the galena is concentrated
in stylolites. Veins of coarse cacite-fine grained
pyrite, observed in drill core, are predominantly less
than 1 mm in thickness, with pyrite making up less
than 10% of the vein material.

The dissolution of carbonates in the host environment
during sulphide precipitation is potentialy
sustainable, with the cavities formed growing much
faster than they can be infilled with sulphide. The
corrosive solution both at the mineralizing site and
flowing through the system away from the
mineralizing site has the ability to replicate dl the
solution features normally associated with near
surface kargtic processes due to percolation of
meteoric waters. These features include sedimentary
breccias and collapse structures.

Cyclic changes in the ratios of various dissolved
species could lead to the sulphide-carbonate banding
observed in many carbonate hosted lead-zinc deposits.



In the case of the samples obtained from Linda
Prospect, the process appears to have terminated after
two cycles of sphaerite precipitation. This has
provided a record of the mechanism of initiation and
perpetuation of mineralisation, which is usualy not
observed in mgjor orebodies due to overprinting by
the later stages of paragenesis.

Another aspect of the dolomite/sulphide replacement
reaction is that it predicts the possibility of primary
smithsonite deposition during the mineralizing
process. The identity of the stable zinc bearing solid
precipitated is due to ratios between, rather than
absolute amounts of, the various species in solution
(Jenkins, in prep.). While primary smithsonite
undoubtedly produced by this mechanism has not
been observed in the Flinders Ranges (although minor
smithsonite has been observed at Puttapa), it may
have been observed at the Narlarla deposits in
Western Australia (Ringrose, 1989), but mistakenly
regarded as a weathering product due to assumed
chemical constraints.

Clay mineras related to the base metal paragenesis as
described from other MVT deposits were not
observed in the core samples examined.

No evidence of Delamerian overprinted willemite or
sulphide mineralisation was observed.

Microprobe Geochemistry

Microprobe analyses were carried out on discrete
carbonate, sphalerite and galena grains for substituent
elements to study the effect of mineralizing solutions
on carbonates and to characterize the sulphides.
Results are presented here as percentages.  Fulll
analytical details are presented in Jenkins (in prep.).

The study compared carbonates from 10 metres away
from minerdlised outcrops with corresponding
generations of carbonate from within a few
centimetres of sulphides or their weathering products.
The types of cabonate analyzed were
(neomorphosed) primary calcite, early marine fibrous
calcite cement, sparry and blocky calcite, late vein
calcite, precursor dolomite, euhedral dolomite
replacing sphalerite, and coarse subhedral dolomite.

Analyses were for Mg, Mn, Fe, Sr and Zn in calcite,
and for Mn, Fe, Zn and Ca in dolomite. The results
(excluding Ca in dolomite) are summarized in Table
1.
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Statistically significant differences in carbonate
chemistry were noted as follows :-
. Mg is depleted
in fibrous calcite cement and in sparry and
blocky calcite cement adjacent to mineralisation
relative to el sawhere.

Fe and Mn are
enriched in fibrous cacite cement adjacent to
mineralisation, and depleted in sparry and blocky
calcite adjacent to mineralisation.

. Zn is enriched
in sparry and blocky calcite adjacent to
mineralisation.

. Zn levels are

generaly high but sporadic in precursor dolomite
adjacent to mineralisation, and high in euhedral
dolomite which replaces sphalerite.

Dispersion haoes within carbonates about the
mineralisation are very narrow with respect to the
elements anayzed. The most promising indicator
element would appear to be Zn itsdf, particularly in
dolomite.

Sphalerite was andyzed for a variety of trace
dements. Average contents of substituent elements
detected were Fe 0.17%, Cd 0.15%, Hg 0.08%, Se
0.06%, Bi 0.02%. Elements not detected were
(detection limits in brackets) Ag (.02%), Co (.01%),
Cu (.01%), Ga (.02%), Ge (.01%), In (.03%), Mn
(.01%), Pb (.06%) and Sb (.01%).

Gadena was aso andyzed for substituent elements,
but none were detected. Those anayzed were Ag
(.02%), Bi (.05%), Sb (.02%) and Zn (.01%).

The substituent elements detected in sphalerite may
be useful in rock chip and stream sediment sample
analysis as indicators of sulphide mineralisation, but
the extent of any dispersion halo involving them is
indeterminate. A correlation between Cd and Zn has
been recorded in rock chip samples from Manga and
Llina Prospects by Morris (1986).



Weathering Products

At Linda Prospect, surface mineralisation occurs as
irregular knobs and veinlets, up to 10cm in size, of
smithsonite and hydrozincite with lesser cerussite and
partly oxidized galena, in westhered carbonate with
some silicaa  The zinc carbonates are clearly a
weathering product; drill hole information shows that
their abundance increases at the expense of sphalerite
towards the surface. At the surface, smithsonite
usually contains relict wisps and traces of its
precursor sphalerite, only detectable by microscopy
and electron imagery.

The observation that smithsonite replaces calcite
along crystalographic planes (dolomite is relatively
unaffected) clearly indicates remobilization of Zn in
solution and can only be an effect of weathering, as
fresh material is unaffected.

At surface, the precursor dolomite is strongly
weathered, with much dsaining by manganese
minerals whereas the syn- and post-mineralisation
euhedral and subhedral dolomites are much less
affected by weathering, and are easily recognized
microscopically despite some discolouration.

The microtextures and relationships of sulphide
weathering products to carbonates observable in
weathered surface material correspond to those in
fresh material from some depth, except in very porous
material from which both primary and secondary
carbonate and sulphide have been leached.

Research Options

Further work is required to define the distribution of
Zn-rich dolomite in mineralised areas and to develop
easy field techniques for detecting Zn substitution in
dolomite.

Development of a simple field test to discriminate
between the “weather prone' precursor and relatively
‘inert' MVT related dolomites could be valuable.

The extent of disperson haloes of substituent

elements detected in sphalerite needs to be defined
around known mineralised areas.
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Willemite Mineralisation

Willemite is recognised at a number of locdlities
throughout the Northern Flinders Ranges, where in
some instances a close spatia relationship to sulphide
mineralisation is observed. This correlation has
sometimes led to the assumption that anhydrous zinc
slicate mineralisation is a secondary weathering
product.

Field relations indicate that a hematitic dteration of a
type not seen a sulphide only sites is invariably
associated  with  willemite. Minerdisation is
commonly veiniform and amost aways related to
(sometimes within) well defined structures, many of
which are demonstrably of post/syn Delamerian
orogenic age.

Willemite Deposition

Dana (1932) records that, unlike willemite, the
hydrated zinc silicate, Hemimorphite, "calamine"
(ZnOH),SIO; is widdly reported from Mississippi
Valley region of the USA and isinvariably associated
with carbonate hosted sulphide deposits.
Furthermore, dehydration only occurs at > 350 °C and
is hence unlikely even in an arid climate. Dana lists a
multitude of complex hydrated zinc minerals and very
few anhydrous species reflecting its well documented
amphoteric chemistry and mobility in the natural
environment. Given the above, the limited range of
accessory minerals accompanying willemite in the
Northern Flinders Ranges is at odds with a secondary
wesgthering origin.

Puttapa is the best studied deposit. Muller (1972)
described the geology and Grubb (1971) the
mineralogy. Grubb inferred that hot saline solutions
at temperatures above 250 °C were responsible for the
deposition of this willemite. The observed hematitic
dteration also suggests that at least weak oxidizing
conditions also prevailed. Grubb's work is consistent
with the information gleaned from Dana, and it is
concluded that willemite found in the Northern
Flinders Ranges is not a secondary westhering
product of MVT or any other type of sulphide
mineralisation.



The MVT-Willemite Association

The enigmatic close spatial relationships of MVT and
willemite observed at some localities in the Northern
Flinders Ranges is, however resolvable by the
following mode.

It is submitted that Delamerian neo-morphicaly
driven fluids mobilised zinc from local sources(MVT
mineraisation ?) and subsequently deposited
willemite where oxidizing conditions prevailed. This
thess aso implies that a second generation of
epigenetic sulphide minerdisation may exist. Many
of the smal vein/fracture related lead zinc
occurrences at Similar structural sSites in the
Adelaidean basement and sometimes recorded in
association with MVT in the Lower Cambrian, are
possibly of thisorigin.

Given the pre-existence of MVT mineralisation
focussed about fundamental structures it is inevitable
that the distribution of late epigenetic Delamerian
willemite mineralisation would tend to be biased to
similar locations.

However, since the late neomorphic hydrological
regime and fluid geochemistry is likely to be quite
different to that of MVT deposition, some paragenetic
overprinting on primary MVT mineraisation may
have occurred but it may not be distinguishable where
reducing conditions prevailed.

Field Observations

Using the data from Robertson (1988), Curtis (1989)
examined the distribution of al lead-zinc
mineralisation in the Northern Flinders Ranges. This
rudimentary literature study not only confirmed the
strong bias of lead-zinc mineralisation toward Lower
Cambrian carbonate facies rocks (previoudy
recognised by Johns (1972)), but aso showed that the
majority of such occurrences bore an affiliation with a
MVT type genesis. Other types of mineralisation
occur predominantly in Adelaidean and rarely in
Cambrian units with a strong correlation with
structures active during the Delamerian folding and/or
diapir mobilisation.

Given the newly available reconstruction of the
Cambrian stratigraphy, it has become clear that most
of the primary regional criteriafor the development of
aMVT province existed during the Lower Cambrian
and there were substantial indications that lead-zinc

FO3805.AWN

16

was mobile at that time. Importantly, the recognition
of the Warburton Gulf not only fulfilled the major
metal pregnant dewatering source requirement for the
generation of economicaly significant deposits, but
also provided the ability to predict flow path
geometry through the adjacent platform, aspects
hitherto beyond grasp.

The majority of exploration data collected over the
last 20 or so years is largely of 1973 vintage, with a
scatter of work during the mid 80's on the eastern half
of the Parachilna 1:250,000 Sheet. This work has so
far only outlined one willemite orebody at Puttapa.
The magjority of the work was focused on the
geochemical techniques of stream, soil, and rock chip
sampling, which often found strong anomalies that
apparently failed to be indicators of substantial
mineralisation.

The literature studied on this project indicates that the
geochemical data were largely examined on an
empirical datistical basis, followed up by field
ingpection, and occasionally geophysical survey
and/or small drilling programmes, which were
generadly disappointing. Generdly, company
exploration, with important exceptions, placed
relatively little emphasis on detailed host rock
geology and even less on the geochemical impact of
pre/post uplift weathering of the Northern Flinders
Ranges.

BHP through its subsidiary, Dampier Mining Pty. Ltd.
and Mines Exploration Pty. Ltd., (to a lesser extent)
broke the historical empirical pattern by correlating
mineralisation to palaeokarstic surfaces/stratigraphy
and then exploring on that basis. 1n more recent time,
Demis Pty. Ltd. was able to demonstrate the field
application of concepts involving Cretaceous/ Tertiary
weathering profiles with encouraging results. (See
reviews 36PD & 37PF, Appendix 3.2)

Stratigraphic Relations

BHP geologists focussed their attention on what was
termed prepared ground, normaly a relatively
restricted zone (» 1 m) of sparite filled cavities
commonly located in the top of massive limestone
beds. Occasionally these features were much thicker.
Some were definitely associated with other
palacokarstic festures such as the Flinders
Unconformity.



Subsequently, Gravestock and others showed that the
gparite was of marine diagenetic origin and largely
unrelated to lead-zinc mineralising processes. The
existence of the sparite merely indicates a pre-
diagenetic solution or structurally induced porosity.

Jenkins (Sulphide Paragenesis P12 and in prep.) has
been able to show that small residual relict porosity in
such prepared ground can provide access to
mineralising fluids, which may sequentialy replace
dolomite/sparite with sulphides. Where this process
has gone to completion sulphide appears to have just
occupied pre-existing cavities without the interim
step. Later dolomite fills up any remaining voids in
the host rock at the close of MVT paragenesis.

The close gpatial position of the Adelaidean Pound
Subgroup arenite sequence is such that these units
may have been aso involved in Cambrian age
sediment dewatering but there is no known supporting
evidence for this. In particular there is no clear zonal
bias in the distribution of lead/zinc dominance related
to Hawker Group stratigraphy that would otherwise
be anticipated. Given the relative age difference and
disconformable relationship it is probable that the
permeability was considerably lower than that of
sedimentsin similar structural position in other MVT
provinces where such a involvement has been
suggested. The basal Parachilna Formation is
unlikely to have fullfilled a similar function due to its
irregular distribution and lithology.

Since primary porosity of any kind in limestones is
amenable to both early diagenetic sparite and later
mineraisation it follows that MVT potential is not
restricted to zones of paaeokarsting. Other
geological situations such as intraformational debris
flow or reef front marine talus breccias, clasticaly
infilled deep fissures in biohermal reef complexes,
and simple fault breccias are adso potentid MVT
sites. (Calahan (1967) describes such features but
inferred MVT mineralisation to be of syngenetic
origin).

Since palaeokarsting provides a relatively extensive
sheet like body of permeable ground, the latter modes
are dways likely to be of lower frequency in any one
basin system. Examples of these less common MVT
situations have been recently documented: from the
Lennard Shelf, WA (Ringrose, 1989 - fault related)
and Bleiberg-Kreuth, Austria (Cerny, 1989 - breccia
related).
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The Northern Hinders Ranges Lower Cambrian
pa aeogeographic model in combination with tectonic
structure provides opportunities for nearly al MVT
modes and has the in-built capacity to provide a
predictive basis for mineralisation style.

It therefore follows that the gpatid and
sedimentological matching of MVT prone structure
and facies scenarios, from the models, with empirical
field data, is of critical exploration importance.

The following geologica situations, either singly or in
combination, are considered potential MV T deposit
locations:

o Paaeokarst surfaces a High-Low stand
trangitions within the Wilkawillina Limestone
(C1 cycle); particularly where Northern Basin
sediments (aquitard) are/were overlying.

*  Facies boundaries, particularly where reef front
talus and ramp breccias can be recognised;
particular emphasis on the Wirreapa Hill Hinge
line and related platform re-entrants.

*  Gravity or tectonically induced deep fissuring of

reef masses with subsequent brecciainfill.
e Syn-depositiona and pogt-diagenetic fault
breccias.

The first and last aspects are probably of greatest
significance for field geologists because they are
readily recognised; the former affecting the greatest
rock volume and the latter being an integra part of the
MVT fluid migration pathway.

Stratigraphic Age of Mineralisation

MVT mineralisation at Wirrealpa, Mt. Chambers, and
in the Bunyeroo Syncline (Brachina area) occurs in
the palaeokarst beneath the Flinders Unconformity
within the lower Wilkawillina Limestone. In the
northern part of the Bunyeroo syncline the Billy
Creek Formation was deposited directly upon the
Flinders Unconformity. Elsewhere at Linda the upper
Wilkawillina Limestone is host to mineralisation.
(SeeFigure5)



This distribution implies that mineralisation was
probably deposited during late C1.3 and/or early Billy
Creek time. This period is aso favoured by its coeval
volcanism and inferred tectonic activity which point
to a probable increase in terrestrial heat flux of
regional extent. Thiswould have given impetus to the
dewatering of the Warburton Trough (and Gulf). A
significantly later age is difficult to envisage because
delayed dewatering/diagenesis of the sediments seems
improbable. An earlier age is possible for only some
of the mineradisation in the successon. Loss of
section at the beginning of C2.1 is assumed to be
minimal.

Thisis of economic significance, since it requires that
the ore bearing fluids had to leak out through or
around the periphery of the CL1.3 Oraparinna
Shae/Parara Limestone aquitard seal at its maximum
extent. Both the Bunyeroo Syncline and Linda
(southern Balcoracana Syncline) probably occur in
close proximity to the spatial limits of CL1.3
Highstand. Similarly there is the possibility that the
sed may not have fully covered the Oraparinna Dome
or active high level diapirs such as at Wirrealpa for
which the evidence is long gone. Magjor structures
may have also been leakage sites.

While moddlling of such leakage sites is beyond the
direct scope of this report and the present day level of
detailed stratigraphic knowledge, it is asserted that the
mineralisation model implies that they are the most
favoured locations for emplacement of MVT
orebodies.

Mappable Signatures

Stratigraphic

Toward the base of the Lower Cambrian sequence
the top and bottom boundaries of the Wilkawillina
Limestone are easily recognised in the field.

Generally, the underlying Parachilna Formation is of
relatively low competence and forms a self evident
topographic low/saddle where it is present. Where it
is either thin or absent, the underlying robust Pound
Sub-group often sheds talus on to the basal
Wilkawillina Limestone, obscuring the basal few
metres of the Lower Cambrian. Where present, the
Uratanna Formation does not seem to be affected to
the same degree.
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The upper contact is commonly marked by the change
from massive to thinly laminated silty limestone of
the Parara Formation that may present as massive
hilly outcrops or large tracts of thinly mantled spiny
fissile subcrop. Where the boundary coincides with
the Flinders Unconformity, irregular undulations of
up to 2m relief with local drape structures are
commonly present and a thin zone of reddening may
be observed from place to place. (See Appendix 1.2.)

Thereis usualy no diagnostic topographic contrast.

Within the Wilkawillina Limestone, which often
presents as massive dark grey rock with zones and
patches of variable pink-brown and/or buff
colouration, significant stratigraphic boundaries have
no universal easily recognisable signatures. Local
stratigraphic festures may only persist for a few
kilometres of strike at atime. (See Morris 1986.)

It therefore follows that recognition of the major
C-LTH cycles requires good quaity mapping
coupled with a sound working knowledge of
carbonate facies types.  Since the observable
sequences are commonly incomplete, fitting to the
regional facies modd is essentia and will only be
possible in some cases by palaeontological means.

Mineralisation

Conventional (historic) assumptions that significant
mineralisation will be visibly present as gossans or
other outcrop may well be unfounded. On the
balance, it can be forecast with some credibility that
significant MVT minerdisation in the Northern
Flinders Ranges may actually have little to no positive
field expression on the following basis.

Since the Flinders Ranges consists of a partialy
dissected Tertiary horst block, it follows that some of
the oxidation patterns and secondary oxide
accumulations seen on present day exposures are
actualy exhumed tropica/sub-tropical Tertiary-
Cretaceous paaeowesthering features.  Uplift and
climatic change supplanted this early chemica
wesathering with physical weathering processes by
lowering of the water table and reduced precipitation.
This was probably maximised during the dry desert
conditions of the Pleistocene and remains current.



During the Cretaceous-Tertiary time, deep chemical
wesathering took place throughout much of Australia
In South Austraia typical saprolitic profiles have
been recorded from the margin of the Olary Block,
and Eyre Peninsula Remnant laterite, present in
areas of lower rdief, in the Southern Mt. Lofty
Ranges provides reasonable justification for believing
such processes also took place in the Northern
Flinders Ranges.

As a result of this well established tropical regime
there is ample evidence, from throughout Australia,
for deeply penetrative oxidation of sulphide
mineralisation, often well beyond that of nearby
adjacent country rocks. For most sulphide ore body
types, hosted within rocks of comparitvely low
carbonate content, telltale gossans, acidic bleaching of
the immediate host rock and/or supergene
accumulations are well documented.

The westhered expression of high grade essentialy
bi-mineraic lead-zinc ore in >80 % grade carbonate
rocks will differ significantly from these better known
examplesfor the following reasons :--

. Since the pyrite/chalcopyrite content islow in
MVT ores, in-situ massive residual iron oxide
gossans are likely to be rare and only trace to
small patchy iron oxide residues can therefore be
anticipated.

. Since sulphuric acid is generated during
weathering significant dissolution of the adjacent
carbonate host rock must occur. A nett volume
loss (sulphide + carbonate) with a clayey residue
istherefore predictable. (See Figure 11)

 Since the foregoing indicates that lead-zinc
sulphide would have been penetratively oxidised
with significant metal loss and volume reduction
it is further predicted that ore zones would have
a negative to nil topographic expression. Where
primary ore is of sheet like geometry collapse
and gravitationa closure of the structure could
be anticipated. Cuestiform saddles, flat localised
depressions or outcrop terminations, could
therefore beindicative.
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. It follows that “ore’ might express at
surface as extremely anomalous lead and zinc
bearing clayey rubble to massive clay
surrounded by a geochemical halo of primary
and/or secondary genesisin the adjacent outcrop.
Minor patchy masses to fragmentary clasts of
iron/manganese oxides/jasper might be present
where iron sulphides were present in the origina
ore.

It isimmediately apparent that mineralisation of such
expression could give strong stream and soil
geochemical signatures but poor rock chip responses
from the unweathered wallrock geochemica halo.
Clearly such disappointing results could lead to
premature termination of exploration activity.

Application of these principles at the Eric Prospect
has led to the recognition of stratabound mineral-
isation that is represented in the near surface by clays
carrying up to 5 % Pb & 2,300 ppm. (See Figure 16).

I nterpretation of Geochemistry

To discriminate such poorly expressed primary metal
sources in an environment such as the Northern
Flinders Ranges it is essential to first consider the
chemistry of oxidizing zinc and lead sulphides in
carbonate rocks, in both wet tropical and arid
conditions, and then to mode the redistribution
processes and interpret the present day geochemical
signatures.

Chemica Weathering Processes

Geochemistry of the Aqueous Environment
(Tropica weathering and present day water table)

Sphalerite and galena form smithsonite and
cerussite under agueous conditions in the presence of
sufficient CO, according to the following:

ZnS (PbS) + H20 + CO2 (ag <[ > ZNCOs3 (PhCO3) + H2S () _ (5)

Under oxidising conditions in the presence of
limestone, the following reactions will also occur:

H2S(ag) + 202 () <M » 2H" + 5042- __(6)

2H* + SO, + CaC03 + Hy0 <[ » CaS04.2H20 + COz ()
_m



It is apparent that the forward reactions will
continue until al the sulphides and/or oxygen are
completely exhausted, as CO, continues to be
produced while sulphides are consumed, providing
more CO; to drive reaction (5). Gypsum will also be
produced.

Under reducing conditions, the extent of
reaction (5) will be dependent on the relative
concentrations of CO, and H.,S in the groundwater.
High relative CO, will favour the formation of metal
carbonates, while high relative H,S will inhibit this
and tend to preserve primary sulphides. As reactions
(6) and (7) will be inhibited by reducing conditions,
less metal carbonate will be produced than under
oxidising conditions. In addition, gypsum will be
absent.

The hydration of metal carbonates is mainly
dependent on the partid pressure of CO, in the
groundwaters with which they are in contact. The
assembl ages expected are, in order of increasing Pcoy:

hydrozincite  + hydrocerussite  [D>
hydrozincite + cerussite L[> smithsonite + cerussite

Geochemistry of the Arid Environment
(Present day surface and upper vadose zone)

The change during Pleistocene time to an arid climate
with very short periods of influx of meteoric waters
caused changes in the geochemical weathering of
exposed mineralisation.

Simple oxidation of sphalerite and galena (ignoring
carbonates) proceeds according to the following
reactions:

ZnS+ 20, <[ » ZnSO, (zinkosite)
_©®

PbS + 20, <[ » PbSO, (anglesite)
B C)

Zinkosite is four orders of magnitude more
soluble than anglesite. Under arid conditions, these
two reactions as well as physical westhering would
predominate at and near the surface where periodic
drying occurs. Carbonates will only be involved in
moist conditions.
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Below the surface where dissolved CO, is present
equation (5) will operate, dependent on CO, and H,O
supply.

Close to the surface much of the H,.S and CO,
can diffuse away depending on soil cover and other
factors, and reactions (6) and (7) have less effect.

Metal Redistribution in Sapralitic profiles

Since the present day lead/zinc distribution is the sum
total of its weathering history, significant metal
redistribution processes of the inferred Tertiary
saprolitic soil profile are considered :-

. Leaching action in a saprolitic profile
character-istically moves metals down toward
the permanent water table but in an akaline
environment zinc is not so readily fixed due to
its amphoteric character and is probably only
weakly concentrated by this supergene process.

e  Ordinarily in such profiles both iron, manganese
and silica are hydrolysed into solution and re-
deposited at particular levels, in the profile.
Secondary iron (laterites) and silica (silcretes)
may selectively or blanket replace origina
material.

The product may vary in character from
pisolitic  to  ocherous  iron/manganese
oxide/jasper masses.  Selective replacement
bodies of this type, not directly related to
mineraisation, are commonly termed “fase
gossans.

Iron/manganese oxide accumulations located
a the base of soil profiles on unmineralised
limestones are probably due to the neutralisation
of weakly acidic downward percolating meteoric
waters from surface.

It follows that in a saprolitic profile
developed over mineralised parent rock
iron/manganese oxides and other basic meta
oxides and/or carbonates could accumulate at the
base of the profile. The efficiency of this
process in this tropical environment would be
enhanced by the relative abundance of organic
acids and relatively high meteoric flux.



. Since weathered mineralisation is likely to be
clayey and of relatively low permeability, metals
are unlikely to track down the ore zone. Instead,
meteoric and vadose water could be expected to
disperse metals down permeable pathways such
as faults, joints, and other bedding plane
discontinuities, to points of chemical fixation at
the permanent water table.

Callectively the above effects potentialy result
in the highly efficient and effective dispersion of
weathering products away from a primary source
with subsegquent reconcentration at permeable
and/or reactive sites in nearby country rock. (See
Figure 12)

Saprolite Profile and Metal Residues

Subsequent denudation (of the saprolite profile) to
bedrock results in the exposure of multiple residual
geochemical concentrations of several types.

. Non robust secondary mineral accumulations
such as soft secondary carbonates located within
the soil profile and at its base will have generally
left only traces in rock pores and fractures.
Where such accumulations have only been
exposed relatively recently, or were formerly
quite large, local remnant masses and/or
extensive low-medium strength superficial rock
chip anomalies may persist today respectively.

* Massve iron/manganese oxide accumulations
are relatively robust and will remain depending
on their interna texture and capacity to ‘re-
cement' prior to full exposure. Any co-deposited
basic metal oxides will be retained. Notionally
this ability is referred to as “scavenging'and
resultsin strongly anomalous false gossans.

*  Remnant in-situ oxidised primary mineralisation;
rare strong apparently spurious spike anomalies
due to clay “contamination' of rock chips or
"sourceless’ soil anomalies.

. Weak dispersed sub-profile  secondary
minerdisation in  permeable  footwall/
(hangingwall) rock units associated with inherent
and or fracture porosity; example : base metal
mineralisation in Pound Subgroup and aso
possibly on accasion the Parachilna Formation.

In studies carried out by Morris (1986), the
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secondary anomalies are so obvious by virtue of
size and/or magnitude, that primary anomalies
aredifficult to recognise. (See Figures 13 & 14)

It is evident that where exploration is focussed
on strong geochemical signatures without
detailed consideration of the palasowesathering
environment and geological mapping there is a
high probability that primary mineraisation
could be overlooked.

Contemporary Geochemica Signatures

A contemporary westhering profile in limestone with
sphalerite/galena mineralisation is anticipated to

display the following effects and minera
assemblages:
Surface:

Dispersal of zinc through surface drainage and
water table, retention of detrital gaena and
anglesite, minor conversion of sulphides to
carbonates during wet periods, sphderite,
galena, zinkosite, anglesite,
smithsonite/hydrozincite, cerussite.

Near surface subject to periodic drying:

Partia conversion of sulphides to carbonates,
loss of CO, and H,S during dry periods;
sphalerite, galena, smithsonite/ hydrozincite,
cerussite/hydrocerussite, zinkosite, anglesite.

Oxidising zone of agueous regime:

Extensive conversion of sulphides to carbonates,
precipitation of gypsum; smithsonite, cerussite,
(sphalerite, galenad).

Reducing zone of aqueous regime:

Partial conversion of sulphides to carbonates
until all CO, consumed; sphalerite, gaena,
hydrozincite, hydrocerussite.

The above model illustrates the situations in which
pre-existing products of Tertiary saprolitic weathering
can be expected to remain stable, or otherwise be
patialy/ completely converted to other mineras or
soluble products.

Given the high solubility of zinkosite relative to zinc



carbonates, it is suspected that it is the main vehicle
for the widespread dispersion of zinc in soils and
drainage. The relatively low solubility of lead salts
including anglesite will produce weaker and shorter
lead dispersion trains.

The detailed sampling of Morris (1986) confirms that
lead is likely to be the best near source indicator of
primary mineralisation which can be further focussed
using cadmium where it is sufficiently abundant.

However these targets are smal in the context of a
first pass wide spaced sample density. (See Figure 14)

Similarly, zinc and/or copper in combination with
iron/manganese appears to provide a broad base
sample target, usable to loosdy rank anomalous
stratigraphic domains and helping to discriminate
dispersed secondary geochemical accumulations from
primary sources.

Detrital Mineralsin Regolith and Streams

Detrital galena and willemite have been
recorded from stream samples in the Northern
Flinders Ranges.

Genera indications of the chemica
behaviour of lead and zinc are that sphalerite should
oxidise more readily than galena Physical
weathering will release exposed primary sulphides
into the drainage system, followed by oxidation and
dispersal of zinc, leaving detrital galena and anglesite.
This accounts for reports of detrital galena without
other sulphides in stream sediments of the Flinders
Ranges.

Galena

Galena and possibly sphaerite are known to
be present on exposed bedrock faces. Such grains and
generally smal veinlets are tightly bound with
minimal weathering and often occur with dlight
upstanding relief.

Such minerdisation from bedrock and within
free incompletely weathered clasts from the C horizon
palaeo-regoalith, released, since early Pleistocene time,
by physical processes has remained unoxidised due to
the persstently dry conditions and entered the
drainage.

The existence of the sulphide as free clasts at
surface has been reported from the Brachina region.
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Survival of such free material is dependent on a
genera lack of gangue and probably enhanced by a
fine granular structure.

Anglesite

Anglesite produced by oxidation of gaena
and physically eroded would, by virtue of its low
solubility and similar physical properties, tend to be
preserved in stream sediments close to its source.
[Anglesite has yet to be recognised in stream
sedimentsin the Flinders Ranges.]

Recognition of detrital galena and/or
anglesite would imply that outcropping mineralisation
is probably present nearby.

Willemite

The recognition of willemite is no surprise given its
widely distributed occurrence and  silicate
composition. New explorers should be aware that
appropriate chemical digestion techniques can be used
to digtinguish its presence in geochemica samples.

Geophysics

The performance of geophysical techniquesin MVT
exploration has not been researched. However there
seems to have been a general body of opinion that
electrical techniques seem to offer the best potential
for success. Previous exploration (generally
unsuccessful) has utilised Gravity & Magnetic data,
and Self Potential, Induced Polarisation, and trial
VLF, and AFMAG, surveys and more recently
Sirotem.

The lack of genera confidence with MVT
exploration probably stems from historical experience
in North America where ground conditions are
somewhat different.

Loca experience from Morris (1986), where IP and
Sirotem signatures remain untested, suggests that
there are likely to be many geophysica anomalies
generated during surveys. Meaningful geophysica
interpretation will therefore have to be cognisant of
the interplay of weathering and the geometry of likely
ore structures identified from mapping and
geochemistry. (See Figure 14)

The utilisation of more senstive eectronics and
computer processing/modelling of the data for these



conventional techniques could be advantageous.
Newer techniques such as Sirotem and CSAMT
technologies might also prove successful. However,
advancement in this areais hampered by the lack of a
well documented deposit that can be used as a
geophysical testbed. Perhaps the Eric Prospect could
fulfil thisrole if more was known about it.

EXPLORATION

Exploration interest in the Northern Flinders Ranges
dates from the early 1880's when small mines were
opened up by pioneer prospectors. Such was the
activity that, in 1905, the Government Geologist
placed a mining reserve over the Bookartoo Ochre
deposit to protect this traditional resource of the
Aboriginal people.

This early impetus was short lived and activity was
relatively minor until changesin analytical technology
resulted in the widespread application of regiona
geochemical sampling throughout the Northern
Flinders Ranges (Adelaidean & Cambrian units)
during the decade 1962-72. These programmes by
and large clearly delinested the main anomalous areas
and confirmed the widespread occurrence of
mineralisation in the basal Cambrian.

Since that time explorers have periodically carried out
programmes predicated on a conceptual approach
rather than the previoudy used empirica basis.
While new mineral occurrences were found,
economic deposits have remained elusive.

The lack of success in detecting even a modest
subeconomic resource and the recent addition of
environmental restraints have been discouraging for
explorers. The underlying key element embodied in
proposing any exploration activity is the implicit
belief that the tract of land being considered is
inherently prospective.  The lack of successful
exploration experience in the Northern Flinders
Ranges during the last 30 years may have dampened
the enthusiasm of some explorers and led to a genera
lowering of prospectivity perceptions.

The earlier portion of this report would appear to be
at odds with such perceptions and would, in a “green
pasture setting’, give ample impetus to maintain
exploration. Why has the information base been so
unrewarding? It is now apparent that the lack of a
stratigraphic framework and the absense of the
palacoweathering geochemicd modd may have
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blocked exploration success.

To assess the possibility, that features, potentially
indicative of mineralisation, escaped the attention of
previous explorers, and provide a quas post-audit of
previous exploration, systematic low intensity reviews
of public domain exploration literature were
undertaken.

Review Procedure

Initially exploration references were printout listed
from the SAMREF database for individual 1:250,000
scale map sheets using the search codes lead, zinc, &
Cambrian. Subsequently the search was re-run and
full abstracts were “printed' to floppy disk with the
search code broadened to copper/lead/zinc/base
metals.

The files were then searched for lead and zinc
independently and a list of references potentialy
relevant to Cambrian hosted lead-zinc was manually
compiled. This listing was subsequently entered into
spreadsheet format. (See Appendix 2.1).

Microfiche copies of the references were scanned to
verify their relevance to MVT mineralisation.
Pertinent geological descriptive information with an
emphasis upon indications of unrecognized
paaeokarstic or palacoweathering features was noted.

It is acknowledged that because explorers were not
particularly focussing on such aspects, the collection
of such information was probably incidental and thus
the degree of reliance/significance of such
observations is difficult to assess without field
verification. However a number of aspects that at
least warrant consideration were identified.

The abstract information and manually collected notes
were amagamated into a suite of summaries
presented in appendix 3. The comments thereon
generaly reflect opinions offered in the origina
material, together with reviewer input, on potentialy
relevant possibilities.

Johns (1972), Morris (1986), & Raobertson (1988)
were treated as independent resources and used to
supplement/crosscheck the other data.

Appendix 2 is designed as an quick reference index
for the reviews in appendix 3. The information is
filed by 1:250,000 map sheet and location, coded by



Delamerian syncline cusp. (See Figure 15). Appendix
2.2 is provided to enable user manipulation by macro
sorting and edit/up-date of the index itself.

The location data, prospect locations, and other
features of MVT interest are presented on figures 18,
19, & 20.

Exploration Technigues

Geochemistry

A brief examination of appendix 2.1 shows that the
most generally applied exploration technique has been
stream sediment surveys, closely followed by soil and
rock chip sampling.

These geochemical programmes appear to have been
predicated on the assumption that economically
significant mineralisation would give rise to strong
anomalies and be self-evident from follow up field
examination. They successfully  delinested
anomalous regions in the Lower Cambrian sequences
and identified high background to weak
mineralisation at a number of localities.

However application of gatistical discrimination
methods seems to have been strictly empirical without
due consideration of the stratigraphic influences on
the data set. Background levels for metas in
individua units do not seem to have been correlated
with soil or stream sediments.

Utilisng a restricted data set from a distinctly
anomalous terrain generates the dilemma of
recognising only high “nugget effect' type spikes or
secondary features within an anomaly, such as
wegthering effects. A broad based data set on the
same basis may lead to indefinite results due to the
mixing of statistically different populations. Ranking
of geochemical anomalies without using other
information to establish a balance between the two
above casesis difficult.

Geologica Mapping

The work of Gravestock and Clarke on the
stratigraphy of the region (Section 3.2.2, Appendix
1.3) and Morris (1986, REV. 1PU, Appendix 3.2)
indicates field mapping is likely to be a significant
exploration tool.

Around 50 % of references contain field generated

FO3805.AWN

24

maps at scales of 1:5000 and 1:10,000 (approx.), but
very few provide text descriptions of maps or
stratigraphic features (an aspect that is aso reflected
in the SAMREF abstracts).

Target Assessment

Clearly, the value of correlating between geology and
geochemistry has not aways been appreciated and
exploration potential was frequently assessed by early
explorers on geochemistry alone.

Targets that were considered to be of merit were
inevitably the strongest geochemical features but,
given the aspects described on pages 19-21, this
approach could with the benefit of hindsight be
compared with the anaogy of looking for iron ore
without assessing the relevance of secondary laterite
in the sample set.

The probability of selecting a primay MVT
geochemical anomay in the Northern Flinders
Ranges, on stand aone empirica geochemica
criteria, for detailed follow up must be relatively low.
It follows that an early exploration success without
systematic drilling of a very large percentage of al
the encountered geochemica anomaies is
improbable. It is therefore not surprising that the
exploration success rate has been disappointing to
date.

Reducing the odds in future programmes will of
necessity require proper utilisation of geological
mapping and a more sophisticated trestment of
geochemical data. This could be possibly achieved
using the current data set.

Innovative Changes

The first attempt to generate a workable geochemical
data set for the region was initiated by CRAE who
caried out a large stream sediment survey that is
presented in SADME ENV. 975, REV. 8PG, This
survey was post-audited by and extended by North
Flinders Mines N.L. in SADME ENV. 1229, REV.
12PG.

One notable attempt to use geology as atargeting tool
by BHP/Dampier Mining was partialy successful.

The focus of the work was palaeokarstic breaks in the
stratigraphic  record. This work which was
geologicaly invaluable, is presented in SADME
ENV.s 3427, REV. 29PDB & 3722, REV. 30PF, and



led to a sustained BHP exploration presence in the
region.

The encouragement of the stratigraphic approach
adopted by BHP stimulated the SADME to examine
the Lower Cambrian within the Flinders Ranges
National Park. This work, (publicly available as
SADME REPT. BK. No. 86/18. (Morris 1986), REV.
1PU), is a comprehensve documentation of
geochemical and geological data that is adequate for
anomaly classification and meaningful exploration
targeting.

A minimum standard of workmanship similar to the
integrated approach adopted by Morris is probably
essential for future exploration to be successful. With
the introduction in time of new exploration skills,
such as the discrimination of ateration haoes, and
more sophisticated geophysics, the chances of
detecting primary MVT mineraisation will be much
improved on afew years ago.

To illugtrate the role of field mapping figures 16 and
17, originating from SADME ENV. 8071, REV. 37PF
and ENV. 8072, REV. 36PD respectively have been
included in this report.

The Eric Prospect as presented in figure 16 is
an amalgamation of Union Minere, Electrolytic Zinc,
and BHP/Dampier Mining data that has been re-
interpreted. The evidence was recast on the basis of
elementary field observations
1) The smal ‘diapirs mapped by BHP were
stratabound without any deformation of the
surrounding/enclosing Wilkawillina Limestone
and arein fact siliceous karstic deposits.

2) lrregularities in the bedding patterns mapped by
UM corresponded with colour changes that
indicated cyclic interchange of reducing/
oxidising conditions during sedimentation.
Probable sea level oscillation with near shore
exposures resulted in disconformities within the
sediments.

3) The most evident oxidation related break
coincides with a trail of patchy secondary iron
oxides and occupies a weak cuesta saddle in the
southern part of the prospect.

4) Overlay of rock chip surveys by UM (north) and
BHP drilling (south), shows that the strong lead-
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zinc anomay in the north and the strongest
mineralisation which occurs entirely within the
saddle in the south, are one and the same feature,
associated with the stratigraphic break.
5) It was concluded that the primary metal source
was an east dipping surface within the
stratigraphy that had not been previoudy
recognised. Failure to consolidate the geology to
the topography and drilling data had concealed
the fact that drilling to the east had terminated in
the hanging wall.
6) Furthermore the mineralisation “cropped out' as
an erosively weak clayey material with upto » 1
% combined metas with minor/trace of
iron/manganese residues, enclosed by weak
footwall/hanging wall mineralisation in massive
limestone of up to 1000 ppm combined metals.
Very low zinc values associated with high lead
are considered to be the result of leaching and
not areflection of primary mineralisation.

At the Old Wirrealpa Spring location illustrated in
figure 17 BHP had previoudy carried out rock chip
sampling that indicated lead-zinc enrichment of the
Wilkawillina Limestone just to the south of the creek
and spring.

The map is origina work, which recognised for the
firgt time the likely field expression of palaeokarsts at
Wirrealpa and confirmed the importance of “negative
type signatures, as previoudy recognised at Eric.

The main aspects of the map are;

1) The disconformable boundary between the
Parara and Wilkawillina limestones is the
Flinders Unconformity. Irregularities in this
pdaeosurface are clearly defined on the map
and in the field various minor features are to be
found from place to place.

2) The ovate structure in the upper middle of the
map within the Wilkawillina Limestone is an
obvious depresson within a prominent
limestone ridge.

The depresson has nearly black iron/
manganese massive/breccia rim deposits around
the southern, eastern, and northern sides. It is
occupied by gravelley yellow clayey soilswith a
weakly developed soil profilee The same



feature is dso a nearly treeless vegetationa

anomay and reports moderately anomaous

lead-zinc at surface.
3) Toward the southern end of the ridge outcrop
continuity is broken but there is no depression.
In this case the surface is a mixture of soil and
rubbly ?sub-cropping honey coloured jaspery
material. Some is banded and is very similar to
parts of the small “diapirs described from the
Eric locality. Drill hole DDB 1 was collared
from the west across the northern edge of this
area in such a manner as to lead to the
expectation that massive limestone below the
Flinders Unconformity would be intersected
within a very short drilling interval of about 5
m. However this was not the case and the pre-
collar intersected weathered unconsolidated
vuggy ground with manganese staining for an
extra 15 m. The feature is clearly not
superficial and was probably an infilled trough
shaped depression on the Flinders
Palaeosurface’ before the deposition of the
overlying Parara Limestone.

Both of the latter features were probably solution
palaeokarsts, the foremost remaining intact and the
latter probably collapsed.

Other Methods

Exploration for MVT deposits in the past has used
costeaning, drilling, and geophysics. The results of
these methods are, in the first instance, primarily a
reflection on initial target selection criteria
Inherently their ultimate effectiveness rests on the
prior integration of geologica and geochemica
knowledge as discussed above.

In some instances systematic geophysical surveys
have been run but without a geologicaly based ore
model to work to, their effectiveness has to be in
doubt. In such cases the data were probably also
interpreted in isolation from geological input.

It is acknowledged however, that at Ediacara ENV.
1246, REV. 35CREA attempts were made to
congtruct meaningful geophysical models but the
physical nature of this deposit appears to be atypical
of other locations and it would appear to be unwiseto
assume similarities at the present time.
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Systematic induced polarisation surveys were also
carried out by Morris (1986), but unfortunately
circumstances have not alowed for follow up drilling,
with the result that proper evaluation of the anomalies
generated is not possible.

Regional Domains

Substantial erosion of the Adelaide Geosyncline has
resulted in the restriction of the Cambrian sequence to
major Delamerian fold cusps.

To facilitate geographic relativity to exploration work,
each of these main structures has been assigned a
name on figure 15 and &l the references within
Appendix 2 have been coded accordingly.

Names have been assigned to macro structures rather
than individua fold axes perse. In most cases the
feature is aso present in the Adelaidean stratigraphy.

Some names are from existing literature and others
ae new. However, where names have been
previoudly assigned a limited spatial definition they
have not been knowingly used.

Copley Sheet

Cadnia Syncline

The Cadnia Syncline isa 38 Km long EW (Mt Hack-
Puttapa) synclinal trough with plunge reversals. The
Cambrian sequence occurs in 4 separate eongate
basins with a maximum width of about 3 Km. The
eastern termination is named the Mt Hack Syncline.

Exploration reports have commonly focussed on the
Black Range Springs and Sliding Rock mine aress.

In the Black Range Springs area the Flinders
Unconformity has been recognised during mapping
but its relevance to the distribution of mineralisation
does not appear to have been considered by previous
explorers.

Disseminated galena with associated Sideritic
alteration has been recorded from the Wilkawillina
Limestone. Nearby, where zinc minerdisation is
associated with hematitic ateration in both the
limestone and an adjacent fault-bound diapiric
breccia, willemite is inferred. This locality provides
an opportunity for studying the relationship between
MVT and later Delamerian willemite mineralisation.



Within a few kilometres of the Sliding Rock mine
several  iron/manganese  oxide bodies  with
significantly elevated zinc concentrations were
investigated by drilling but the results are of
indeterminate significance due to limited analytica
data. Close to the Sliding Rock mine is a stratabound
zinc geochemical anomaly. The dtratigraphic
relationships of all these features warrant assessment.

The association of iron/manganese oxides with zinc
enrichment at both Black Range Springs and Sliding
Rock suggest that secondary palaeowesthering
dispersion may have occurred.

Donkey Bore Syncline

The northern portion of the Donkey Bore Syncline, a
NW trending syncline located in the middle south of
the map sheet, has received little detailed field
exploration beyond regional stream sediment surveys
and regiona mapping.  Prominent geochemical
anomalies (old criteria) appear to be absent or were
regarded as “sourceless.

Ediacara Syncline

The Ediacara Syncline, a small NS dliptica cusp
located in the southwestern portion of the sheet,
occurs as a Cambrian outlier on Adelaidean basement
surrounded by Cretaceous-Quaternary deposits.

Exploration interest has been intensve and the
structure has been systematically studied by drilling
and geophysics. Mineralisation appears to be breccia
related lead with little zinc.  The breccias seem to be
intra-formational in origin and probably represent
debris sheets shed from the exposed coastal platforms
to the SE (Flinders Unconformity).

However, Tertiary-Recent palacoweathering effects,
on what appears to be horst ridge, seem to have
obscured some aspects of the primary geology. The
absence of substantial zinc and an abundance of
iron/manganese oxides are suggestive of supergene
re-working of primary mineralisation.

A small resource has been defined but the work done
to date implies that the major increase in tonnes/grade
for commercial development is highly improbable
within the precincts of the exposed basin.

Attempts to find additional resources to the south and
north under shallow cover have so far been
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unsuccessful though this exploration option should be
re-considered depending on the demonstration of a
viable geophysical technology.

Aroona & Ajax Synclines

These two structures are located to the west of the
Cadnia Syncline and are juxtaposed against the
Norwest Fault and Beltana Diapir.

The Puttapa Willemite deposit, located in the Ajax
Syncline adjacent to the Beltana Diapir, is the only
recently worked zinc (lead) deposit in the Flinders
Ranges. Minerdisation is clearly epigenetic and post
Delamerian. There are no recorded indications of
pre-cursor MVT mineralisation.

The Emu Prospect is located in the Aroona Syncline.
Solution brecciation in the basal section of the middle
unit of the Ajax Limestone may be of palaeokarstic
origin. Siliceous hardground intersected under cover
may be asilicified palaeokarst deposit within the Ajax
Limestone. Strong zinc  enrichment  of
iron/manganese oxides is indicative of Cretaceous-
Tertiary palacoweathering geochemical dispersion.

Given that movements of the Norwest Fault were
probable during Cambrian sedimentation, the
sedimentology is likely to locally reflect such events
and the observed probable palacokarst surface may be
of restricted extent and unrelated to the Flinders
Unconformity.

Thislocality near the inferred margin of the Cambrian
platform in combination with its structural setting
should be regarded as sedimentologically favorable
for MVT mineralisation.

Narina Syncline

The Narina Syncline is oriented NW and parallels the
Donkey Bore Syncline to the southwest. Exploration
has been similar to that of the northern Donkey Bore
Syncline, being mainly stream sediment surveys with
minor follow up.

Several stream anomalies should be re-investigated
from the dtratigraphic perspective. Particular
consideration of the area to the west of Mt. Brook and
the phosphate occurrences near "Point Well" could
beinformative.



The recognition of detrital galena released into the
drainage system from the underlying Adelaidean
Bunyeroo Formation is worthy of investigation from a
MVT standpoint and should be taken into account
when stream sediment geochemistry is being
assessed.

Nepabunna/Mt. Serle Synclines

The Nepabunna Syncline, located in the mid NE of
the sheet, is a broad EW structura basin that includes
severa pardld fold axes. The southern-most axis
extends from Italowie Gorge west to Mt. Jeffery. The
western finger-like structure is otherwise named the
Angepena Syncline.

In the west, stream sediment surveys led to the
recognition of iron/manganese oxide associated metal
enrichments that were discounted by previous
explorers except for the minor occurrence of
mineralisation at Castle Rock. While the influence of
palacoweathering on first order geochemica
anomaies was clearly recognised by previous
explorers, secondary anomalies potentially associated
with favorable MVT sites do not seem to have been
examined.

In the east, a 15 km long strike related stream
sediment lead anomaly occurs to the west of Italowie
Gorge. lron/manganese oxides associated with a
clay/silt band in the same generd area carrying up to
3500 ppm Zn have been reported and could
potentidly represent the weathered residue of
mineralisation. Mineraisation in abiohermal reef has
also been reported. Field ingpections to establish the
relationship of these features to local and regiona
stratigraphy is required.

In the central portion of the syncline is the Eveline
Copper mine which appears to be fault related within
the basal part of the Wilkawillina Limestone. Lead is
more abundant than zinc in the ore but this is
probably of little MVT relevance since it is likely to
be of Delamerian age.

The Mt. Serle Syncline, now restricted to a localised
graben inlier, was probably formerly part of the
Nepabunna Syncline.

Here, an intraformational breccia with anomalous
levels of copper and lead has been recognised in the
Wilkawillina Limestone. Leaching associated with
slicification and ferruginisation was also recorded.
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The breccias could be worthy of MVT related
sedimentological study.

Red Range Syncline

The Red Range Syncline is located on the western
flank of the Flinders Ranges in the central west of the
sheet. Only the locally down faulted eastern limb is
exposed. The bulk of the structure lies to the west
below superficial cover.

Exploration has hitherto been restricted to exposed
Ajax Limestone which is deeply westhered.
Moderate geochemical concentrations of zinc are
generally associated with iron/manganese oxides at
surface where limited drill testing has never
penetrated bel ow the base of wesathering.

At Puttapa Creek clays reported to carry upto 1 % Zn
and 0.5 % Pb that could fit the MVT weathering
expresson model, resulted in the premature
abandonment of drill holes. Such a setting should be
thoroughly re-investigated.

This region is probably a suitable location for field
investigations into the redistribution of lead-zinc
during paaeoweathering, since remnants of the
wesathering profile remain.

Arrowie Syncline

The Arrowie Syncline is abroad EW structure located
in the south eastern portion of the Copley Sheet.

Exploration has been generally focussed around the
Moro Gorge area at the eastern end of the syncline
where the relatively locaised NS Bacanoona
Anticline is located. Anomalous zinc concentrations
have been recorded from iron/manganese "gossans
aong the basa Wilkawillina Limestone and
Parachilna Formation contact which is sometimes
obscured by extensive scree cover.

Drilling of some features found weak and crumbly,
deteriorated host rocks where sample recoveries were
poor. Such zones may represent the weathering
expression of mineralisation and need to be re
examined in that context. In other cases such small
targets were selected that minor deviation from an
assumed simple geometry could have resulted in
intercept failure.

There appears to be a substantial interva of



geochemically anomal ous Parachilna Formation along
the western side of the Balcanoona Anticline that has
never been thoroughly investigated.

At Moro Gorge dip slopes with “lateritic' deposits up
to 6 m thick carry up to 5000 ppm Zn. This geometry
bears a similarity to the Eric prospect.

Given the evidence of weathering to depth and the
presence of the anomalous iron/manganese oxide
accumulations a thorough work-over of the historic
data and a mapping programme to establish the
stratigraphic  relations of the features appears
warranted.  Particular attention to palaeokarstic
surfacesis required.

Mt. Frome Syncline

See Parachilna Sheet.

Adelaidean Hosted LZ

Both the ODonohue Castle Mine located in
Skillogalee Limestone due west of "Wooltand' and
the Patawarta Zinc Prospect in Bunyeroo Formation
on the southwest flank of the Narina Syncline appear
to have some aspects that may be genetically related
to MVT minerdisation and therefore warrant
followup.

Parachilna Sheet

Bal coracana Syncline & Bunkers Graben

The Balcoracana Synclineis amajor structure located
in the mid NW of the Parachilna Sheet. Tectonically
it is the SE continuation of the Donkey Bore and
Narina Synclines to the north of the Wirrealpa Diapir.
This macro feature is probably the upward imprint of
the Norwest Fault structure within the Delamerian
fold belt.

The Bunkers Graben is a northeasterly trending pre-
Delamerian palaeostructure which was active during
Lower Cambrian deposition. It probably transected
the "syncline" and influenced sedimentation at Mt.
Chambersto the NE.

The area is largely conceded by Tertiary-Recent
cover units of variable thickness. Limited drilling
indicates that much of the cover conceals units of the
Middle Cambrian sequence which overly the Hawker
Group and the probability of finding economic MVT
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mineralisation is considered to be low. Exploration
interest has therefore been focussed about the rim of
the structure, particularly where the Hawker group is
exposed around the NW of the structure adjacent to
the Bunkers Range and in the north near Mt. Lyall.

Exploration has been based on stream sediment
surveys followed up by rock chip surveys. These
programmes led directly to the discovery of the Third
Plain willemite and LindaM VT prospects. However,
the "blind" application of statistical definitions to
‘anomalies clearly inhibited the ability of early
explorers to recognise empiricaly the relationship of
mineralisation to stratigraphy. This delayed the
detection of the Linda Prospect for an extended
period (See page 18).

The Old Wirredlpa lead mine has also been
investigated by explorers. The mineralisation seems
to be related to the contact between the Wilkawillina
Limestone and the adjacent Wirrealpa Diapir. While
it is clear that the diapir pre-dates the Hawker Group,
Delamerian induced disruption of the contact zone is
likely and aclear cut case for aM VT origin cannot be
made.

The Third Plain willemite prospect occurs in the
Wilkawillina Limestone and is marked by a hao of
pervasive hematitic ateration. Evidence of loca
precursor MVT mineralisation appears to be absent.
Drilling indicates that the mineralisation is erratic
which coupled with its small size makes the deposit
sub-economic on astand alone basis.

The literature reports geochemical anomalies
associated with iron/manganese in the Mt. Lyall area
which appear to be “sourceless.  Since the
stratigraphic aspects do not appear to have been
assessed mineralisation with a negative expression
may have been overlooked. Followup isrequired.

Since the stratigraphy of the Wilkawillina Gorge area
(Bunkers Graben) has been mapped in considerable
detail by Clarke, an assessment of the available
geochemical data could be an invaluable technica
resource for explorers. (See Figures 9 & 10).

Since amgjor portion of this specific area lies within
the Flinders Nationa Park such work would have to
be carried out on a research basis separate from
normal exploration.



Narina Syncline

The southern continuation of the Narina Syncline
from the Copley Sheet is located in the central north
of the Parachilna Sheet.

Extensve mapping programmes by B. Daily and
University students have used the southern portion of
the Narina Syncline for stratigraphic analysis and
palacontological studies of the Lower Cambrian
Hawker Group. These studies provided the
foundation for the palaeofacies models developed for
the entire province. The local interfingering of
coastal conglomeratic facies sourced by the Wirrealpa
Diapir and the Wilkawillina/Parara Limestone facies
is well documented. (References on this work are
incorporated into Appendix 1.3)

Exploration in the Narina Syncline has been mainly
confined to stream sediment surveys. No significant
prospects were identified but scout drilling was
undertaken near "Narina' and due north of Mt. Lyall.

Regiona mapping showed that the Flinders
Unconformity was recognisable around the basin cup.

Donkey Bore Syncline

The Donkey Bore Synclineislocated in the mid north
of the Parachilna Sheet. It is separated from the
adjacent Narina Syncline by the Donkey Bore Ridge,
an anticline with adiapiric core zone.

The Donkey Bore Ridge is probably an upward
imprint of the Norwest Fault structure that influenced
both diapir injection and subsequent sedimentation.

The FHinders Unconformity is well exposed along the
western side of the Donkey Bore Ridge where on-lap
of Wilkawillina Limestone by Parara Limestone is
clearly recognisable.

Stream sediment survey follow-up resulted in the
detection of lead-zinc minerdisation aong the
Flinders Unconformity beneath the Parara Limestone.
The surface indications were validated in the general
sense by drilling, although optimum targeting did not
occur.

Later work by this author applied the palaeo-
weathering concepts described on pages 18-19 and
recognised a number of features worthy of follow-up.
(See Figure 17, Review 36PD, ENV. 8072)
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Elsawhere to the south the Lower Hawker Group is
truncated along the faulted contact with the Wirrealpa
Diapir. In the west exploration has been less intense
but some scout drilling has been undertaken near
"Erina Waters'. The Flinders Unconformity was
mapped out around the structure.

Of potential interest from the stratigraphic standpoint
is the Eregunda Graben in the SW of the syncline that
has some gross similarities to the Bunkers Graben.
Since this structure could be of Lower Cambrian age
and may have some localised sedimentological facies
features favorable to MVT deposition, a review of
previous mapping and field inspection is desirable.

Mt. Frome Syncline

The Mt. Frome Syncline, oriented NS, is located in
the upper mid NE of the Parachilna Sheet and extends
on to the adjacent Copley Sheet to the immediate
north. Only the western limb is exposed, the eastern
portion being ?down faulted and conceded by
Tertiary-Recent  cover  units. Stratigraphic
subdivisions have not been published. Currently such
data are in the uncollated form of University theses
and exploration reports.

Local Stratigraphy

Mapping has subdivided the "Wilkawillina Limestone
as shown on the Parachilna Sheet into the
Wilkawillina Limestone, Parara Formation, and the
locally defined units, the Moorowie and Mt.
Chambers Formations at the top of the succession.

The Wilkawillina Limestone overlies a thin band of
Parachilna Formation and has been internaly
subdivided into upper and lower members in the
neighborhood of the Mt. Chambers copper prospect
where the upper/lower boundary matches the inferred
paaeokarst break at the Eric prospect. (See page 24).
Some investigators recognise the Woodendinna
Dolomite member within the lower unit.

The Parara Limestone has also been subdivided into
upper and lower units separated by the Bendieuta
Formation.

The Mt. Chambers and Moorowie Formations are
probably equivalent.



Exploration

Stream sediment surveys resulted in the recognition of
new lead-zinc concentrations near the Mt. Chambers
copper prospect and a Mt. Chambers Gorge
(additional to the nearby abandoned Moorowie
copper prospect).

Mineralisation a the Moorowie copper prospect
appears to be controlled by strike faults which
coincide with intraformational breccias. Silicification
is present. The structural setting suggests possible
metal mobilisation associated with the faults but the
host rock is probably of sedimentary origin. Given
that dlicification is not necessarily hydrothermal, a
definitive origin is unavailable. Precursor MVT
mineralisation remobilised at alater timeis possible.

To the north, a megabreccia at Mt. Chambers Gorge,
detected during followup to stream sediment surveys,
containsup to 7 % zinc. The lithology may be afore-
reef talus deposit and therefore should be regarded as
a MVT host environment of significant potential.
Field examination is therefore warranted.

To the south near the Mt. Chambers copper workings,
extensive rock chip sampling programmes were used
to follow up strong lead-zinc stream sediment
signatures (4000 ppm Pb & 6000 ppm Zn). The early
work was followed up by drilling that detected only
weak to trace level mineralisation in the vicinity of
the copper workings.

Subsequent reappraisal and more intense drainage
sampling improved anomaly definition. An area of
poor outcrop within the Wilkawillina Limestone
became the focus of a drilling programme based on
the model that this anomalous tract was the
expression of a concedled paaoekarst feature
described as apolje. Thelocality was named the Eric
prospect. In the event the geochemical signature
proved to be a superficia effect except aong its
eastern extremity where clays averaging around 1 %
Pob with variable Zn up to 2300 ppm, were
consistently encountered.

A second re-gppraisal of these data established that
the 1 % zone was the southern expression of
mineralisation previoudy defined by rock chip
geochemical  signatures and initid  drilling
programmes. It was concluded that mineralisation
was probably focussed along a nearly flat eastward
dipping stratigraphic interface and the strong
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geochemical signature to the west was of secondary
eluvia dispersion origin.

Thisre-interpretation of the data was precluded by the
impression of an eastern boundary to mineralisation,
that arose from shalow drilling, collared a an
increased elevation which terminated above otherwise
open mineralsiation within the eastern hanging wall.
(See section 5.1, Innovative Changes, Page 24 &
Figure 16)

Subsequent limited test drilling by SADME in the
northern more accessible but less strongly mineralised
section of the Eric prospect supports the proposed
model (RB 91/101, REV. 38PF). More drilling is
required.

Reaphook Syncline

The Reaphook Syncline, located close to the SW
corner of the Balcoracana Syncline in the mid east of
the shest, is oriented NS and comprises two separate
closures due to variable axia plunge. Similar to the
Mt. Frome Syncline to the north, the eastern limb of
this structure is concesled by Tertiary-Recent units.

In this area the Hawker Group is only represented by
the Parachilna Formation and Wilkawillina Limestone
beow the overlying Billy Creek Formation. This
contact is probably the local expression of the
Flinders Unconformity reflecting the depositiona
hiatus on the Eastern Shelf recognised by Gravestock.
(Seefigure5).

Initial stream sediment surveys led to the recognition
of vein mineradisation in the Wonoka Formation
(Adelaidean) to the north and strata related secondary
iron/manganese related zinc mineraisation in the
Parachilna Formation and lowermost Wilkawillina
Limestone in the south.

Detailed field work combined with drilling showed
that while patches of high grade zinc phosphate
(scholzite) are entirely superficial, modest sustained
levels of zinc grading about 0.2 % are persistently
present to depth and along strike within both the
Parachilna Formation and Wilkawillina Limestone.

Evaluation of the prospective stratigraphic interval is
hampered by scree and aluvial/eluvia cover, which
may bein part aresidual palaeosoil profile.



The mineralised zone appears to be related to the
development of vugs and is accompanied by a brown
dolomitic ateration. Depressions on the upper
surface of the Wilkawillina Limestone infilled Billy
Creek Formation (Flinders Unconformity) are
probably associated palaeokarsts.

The report of residua pisolitic laterite, and the
secondary mineralisation features (in particular the
scholzite patches) suggest Tertiary saprolitic
weathering has affected the present day exposures.

The weak zinc mineradisation in the Wilkawillina
Limestone is both stronger and broader than the 1000
ppm halo recognisable at the Eric prospect. Given the
comparatively steep dip (compared to Eric) the
surface expression of a fully decomposed ore zone
may be less than a metre wide at surface, and may
remain unrecognised within the already defined 600 x
1200 m halo at the Reaphook Hill prospect.

A review of detailed field mapping and a field
inspection seeking negatively expressed mineralised
stratigraphic  features is essential. Concurrent
consideration of definitive paaeokarstic features
should also be undertaken.

Detailed petrologica study of the dolomitic alteration
seeking to separate paaeokarstic, and MVT related
dolomite, if successful would show that such aspects
can be recognised even with superimposed Tertiary
weathering affects.

Bunyeroo Syncline

The Bunyeroo Synclineis a strongly developed NS 35
km long fold along the western flank of the Flinders
Ranges in the mid west of the map sheet. Only the
eastern limb of the structure is exposed, the western
limb being covered by Recent deposits.

The Parara Formation and Oraparinna Shae are very
thin to absent and the Billy Creek Formation is
commonly deposited directly upon the Wilkawillina
Limestone at the Flinders Unconformity. In the south
in the Bunyeroo-Brachina area the upper units of the
Middle Cambrian sequence are also present.

Following stream sediment surveys widespread
mineralisation was detected along much of the eastern
limb. Progressively, more detailed geochemical
surveys and investigations were undertaken by
companies including drilling, until the Flinders
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Ranges Nationa Park was declared.

Subseguently SADME carried out a thorough surface
examination of the mineralisation and its expression
within the lower Wilkawillina Limestone.
Unfortunately some of the value of this effort cannot
be fully realized until duplicate geologica conditions
are found where subsurface testing by drilling is
permissible.

This work, reported by Morris (1986) is briefly
summarised in review 1PU. Aspects of MVT
exploration discussed on pages 17-21 use these data
and since the area is effectively unavailable for
exploration, no further detailed consideration is
offered here.

Mernmerna Syncline

The Mermmerna Syncline, a maor NNE-SSW
oriented fold, is located in the SW of the map shest.
For the most part the Cambrian sequence lies
concealed beneath superficial Recent deposits except
for the northern closure in the vicinity of Mt. Aleck.
In the northern part of the structure the Hawker Group
isoverlain by the Billy Creek Formation.

Early stream sediment surveys led to the recognition
of a "gossan-like horizon in the basal Cambrian' in
southern portion of the eastern limb. Subsequent
work names the Vanessa prospect from the same
genera vicinity where mineralisation is fault related.

Regiona mapping indicates that the Parara Limestone
is relatively thin and that the Billy Creek Formation
was deposited in the absence of the upper Hawker
Group units as occurred in the southern Bunyeroo
Syncline a few kilometres to the north. Although not
documented, it is infered that the Flinders
Unconformity corresponds to the Parara/Wilkawillina
contact.

Given the stratigraphic similarity and the multiple
lead-zinc mineral occurrences of the nearby Bunyeroo
Syncline, the Mernmerna area should be prospective
and a detailed review of the geochemica data in
combination with a new mapping programme could
be productive.

Kanyaka Syncline

The Kanyaka Syncline, oriented NE-SW, is a smple
fold with a 65 km long strike located in the mid south



of the sheet that continues on to the Orroroo sheet to
the south.

Stream sediment survey followups have noted lead-
Zinc enrichment associated with ocherous clays and/or
iron/manganese oxide accumulations. It appears that
little additiona work has been undertaken.

Review of the data and field mapping to place the
known geochemica anomalies into a proper
stratigraphic context is required.

(See dso Orroroo Shest)

Y appala Syncline

The Y appala Syncline is a lesser fold co-joined to the
Kanyaka Syncline, to the SW of Hawker, near the
southern boundary of the map sheet.

Stream sediment surveys were undertaken without
significant results.

Warrakimbo Syncline

The Warrakimbo Syncline is a smal down faulted
feature in the SW corner of the map sheet on the flank
of the Flinders Ranges.

Stream sediment surveys indicate the presence of
anomalous lead-zinc in the basa Wilkawillina
Limestone/Parachilna Formatiion but no detailed
follow-up appearsto have been carried out.

Cotabena Syncline

The Cotabena Syncline, located to the west of the
Mernmerna Syncline, is only recognised in the
subsurface below Recent cover and consequently
remains unexplored.

Orroroo Sheet

Mt. Ragless Syncline

The Mt. Ragless Syncline, located in the NW corner
of the map sheet is a compound fold of arcuate
outline.  Much of the structure is concealed by
Pleistocene-Recent deposits.

Stream sediment surveys indicated that the Lower

Cambrian was regionally anomalous over a strike of
27  km. Followup work showed that the
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mineralisation was concentrated in the Parachilna
Formation and basal 100m of the Wilkawillina
Limestone where iron/manganese oxide bodies were
commonly present.

Subsequent detailed exploration identified the old
workings a Donnelly's’Comstock (iron oxide) and
Mt. Arden & Radford Creek (copper) as potentia
lead-zinc prospects.

Costeaning, drilling and geophysical surveys were
undertaken at these sites and just to the south of Mt.
Ragless. High variability in the distribution of lead-
zinc in the near surface and to depth as secondary
mineralsis evident. The near surface enrichment and
superficial character of the iron/manganese deposits
suggests substantia redistribution of metals during
wesathering processes.

Jasperoidal ironstones associated with drag folds,
located in the core of the syncline, were found to
contain appreciable zinc.

No detailed dtratigraphic data appear to be available
and the drill targeting seems to have been focussed on
the superficia iron/manganese masses.

The geochemical information needs to be collated
with detailed surface mapping because the open hole
drilling is unlikely to have reliably sampled any
thoroughly decomposed ore zone even if intersected.
The significance of the geophysical survey results can
only be addressed after such work.

Kanyaka Syncline

The Kanyaka Syncline is a major fold that extends a
relatively short distance on to the map sheet from the
Parachilna sheet to the north.

Stream sediment surveys identified the Kanyaka
copper workings and environs as being lead-zinc
anomalous but dispersion trains in streams were
demonstrated to be short.

Detailed work using costeans and drilling showed that
significant concentrations of zinc both accompanied
the secondary copper minerds and occurred
separately within the Parachilna Formation.

Similar low grade lead-zinc was aso indicated 7 km
to the north of the workings in Parachilna Formation.



Little attention was given to the Wilkawillina
Limestone.

The geochemical data need to be reviewed as
described for the nearby Mt. Ragless Syncline.

Stepping to Discovery

The regionally based assessment outlined above and
detailed within the reviews of Appendix 3, coupled
with the new ideas on MVT emplacement, local
facies dtratigraphy, palaeokarstification and the
impacts of Cretaceous-Tertiary  tropical and
subsequent  semi-arid  weathering  processes
consistently point to justifying a systematic collation
of exiging data with new mapping wherever
indications of mineralisation are present.

The Lower Cambrian regional stratigraphic model
developed by Gravestock has limited implication for
in-field geological mapping perse which should be
assembling raw factual data, excepting that the nature
of the information being sought should be relevant to
it. The dtratigraphic model could, however, be
profoundly important in the ranking of areas and
exploration targets.

This report demonstrates that MVT mineraisation
processes were actively in place during the Lower
Cambrian and the potential source and depositional
criteriafor significant deposits did occur.

Furthermore it examines and explains why
exploration to date has not been capable of thoroughly
testing the prospective environment and outlines some
relatively simple and economic steps that can be taken
to enhance our understanding and lead to discovery of
a commercid MVT deposit in the Northern Flinders
Ranges.

New initiatives designed to test the concepts
presented and identify key indicators of MVT
mineralisation such as alteration diagnosis would be
invaluable.

Similarly a geophysical technique of proven
reliability in this setting would be a useful adjunct.

CONCLUSIONS & RECOMMENDATIONS
Conclusions

. Stratigraphic modelling by Hadett (1975) and
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Gravestock recognises the existence of a deep
northern basinal region which fulfils the
requirement for a basin dewatering meta
bearing brine source.

Stratigraphic ~ facies  reconstructions by
Gravestock and Clarke, when coupled with
generdly available data on structure, provide
adequate opportunity for the focussing of
potential MVT brines into favourable sites of
emplacement.

Detailed studies at Linda prospect by Jenkins
unambiguoudy indicate MVT mineraisation
did occur there and by extrapolation was a
widespread event in the basal sequence
probably just before the deposition of the Billy
Creek Formation.

There is a reasonable possibility that minor
MVT minerdisation may have been introduced
into underlying Adelaidean units such as the
Wonoka Formation.

a) Willemite is deposited from relatively
warm geothermal brines and is unlikely to
be a weathering product derived from
sulphide oxidation.

b)  Willemite mineralisation and possible late
sulphide remobilisation in MVT deposits
occurred during the Delamerian orogeny.

Detalled loca and regiona stratigraphic
mapping designed to establish the facies and
structural geometries of potential mineralisation
pathways and ore entrapment sites is an
essentia step in assessing exploration potential.

Tertiary paaeowesthering, that may have
deflected historical exploration to focus on
secondary dispersion signatures, needs to be
considered at both the planning and assessment
stages of field programmes, particularly in
respect to physical and geochemical mapping.

At the commencement of a new exploration
initiative, a thorough work-over of historica
geochemical data coupled with a field mapping
programme to record stratigraphic facies
Settings and negative pal acoweathering features,
supplemented by specific purpose sampling, is
essential.



. Early vdidation of a geophysica method for
detecting primary mineralisation in this region
would be invaluable to explorers in this

environmentally sensitive area of South
Australia.
. Investigation into the development of a viable

routine methodology for the typing of dolomite,
to permit the identification of possble MVT
mineralisation ateration haloes could result in
an invauable exploration toal.

Recommendations

. Future public domain support to encourage
exploration should seek to identify a MVT test

prospect for :-

a) Vdidating the concepts put forward in this
report.

b) Establishing a geochemica evduation
srategy.

c) Esablishing a viable geophysical
technique.

d) Dolomite characterisation research.

. Explorers should revert to compiling detailed
mapping and collating this information with
previous geochemical data where available, as
thefirst phase of any programme.

. Second phase exploration should seek to
classfy the geochemical signatures of &l the
anomalies detected and to validate these by
appropriate field inspections and supplementary
sampling.

. Third phase exploration should bring
conventional exploration to bear upon those
features most likely to represent primary
mineralisation. (Small physical dimensions and
low geochemical magnitudes may well be
important.)

. Achademic investigations into the hydrological
stratification of dissolved chemical phases in
aquifers should be considered as there is
potentia for wider application of this concept to
other sediment hosted ore types where basin
fluids are believed to be genetically relevent.
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TABLE 1. SUMMARY OF CARBONATE ANALYSES-LINDA PROSPECT
Format: number of analyses/ mean % + std. dev.

Each analysisisthe average of at least three points within 100um of each
other within agrain, rounded to 3 decimal places. "nd" means not detected.

Vh O Fe O Sr 0 Zn O

OPrimary calcite, » O 7 O 7 O 7 O 7 O 7 O
(110m f r om sul phi des. 246+. 068 013+. 0090 nd (0. 018+. 0120 nd O
O O O O O O O
Primary calcite, <90 15 o 13 o 13 o 13 o 13 0
Cem from sul phi des [0 193+. 0650. 031+. 0190 nd (0. 015+. 0070. 011+. 0040
O O O O O O O
CEarly marine O 4 O 4 O 4 O 4 O 4 O
Of i brous calcite,» [0 255+. 0870 nd O nd O 027+. 0140 nd O
(10m f r om sul phi desO 0 0 0 0 O
O O O O O O O
(Early marine 0 6 0 6 0 6 0 6 0 6 0
(i brous calcite, <90 156+. 02101 194+. 1600 121+. 0630. 029+. 0100 nd O
Ccm from sul phi des O O O O O O
O O O O O O O
OSparry & bl ocky O 3 O 3 O 3 O 3 O 3 O
[(calcite, 0. 248+. 0310, 072+. 01601 058+. 02601 018+. 00600 nd O
DlOm from sul phi desD O O O O O
O O O O O

ElSparry & bl ocky D 9 O 9 O 9 O 9 O 9 O
[(calcite, <90 061+. 0420 nd O nd O nd 0. 077+. 0470
Cem from sul phi des O O O O O O
O O O O O O O
(Late vein O 9 O 9 O 9 O 9 O 9 O
[(calcite, > [0 197+. 0430 195+. 0800, 230+. 1340 011+. 0040 012+. 0060
(10m f r om sul phi desD 0 0 0 0 O
O O O O O O O
(OLate vein o 12 o 12 o 12 o 12 o 12 O
[(calcite, <90 172+. 0540 107+. 0790 107+. 0891 017+. 01201 023+. 0280
Ccm from sul phi des O O O O O O
O O O O O O O
[(Host dolomte, » O - o 12 o 12 O - o 12 O
(110m f r om sul phi desO 0. 153+. 1390 463+. 3300 (0. 015+. 0110
O O O O O O O
[Host dolomite, <90 - o 37 o 37 O - o 37 O
Ebm from sul ph| des D (0. 120+. 0490 345+. 1390 0. 045+. 1100
O O O O O

DEuhedraI dol omite D - O 10 O 10 O - O 10 O
(repl aci ng ZnS 0 0. 201+. 1490 512+. 4280 0. 126+. 1060
O O O O O O O
[Coar se subhedral O O 8 O 8 O - O 8 O
(dol om te O (0. 311+, 2350 137+. 1910 0. 022+. 0180

1 I
O DETECTION LIM TS O O O O O O
O Calcite 0o .005 O .010 O .080 0O .017 O 020 O
O Dol om te O - O .014 O .080 O - O 020 O
[T
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APPENDIX 1.1

HYDRODYNAMIC STRATIFICATION AND MVT MINERALISATION

Since this phenomenon is seldom if ever addressed within metallic mineral deposit literature and
probably has little impact upon the genesis of most economic deposits, a brief synopsis follows.

Ions in solution are clearly mobilised by thermal kinetic energy and weak temporary bonding to
neighbouring entities. Such factors lead to the dispersion of soluble species throughout the aqueous .
body. The higher the temperature the more effective the dispersion.

While the above is fully acknowledged, it is also clear that each ion/molecule in a fluid is
gravitationally attracted downwards by its mass. On a laboratory scale this is quite insignificant, but
not so for tall aqueous columns.

In any column of mobile particulate components subject to agitation, the system of particles will
attempt to reach its lowest gravitational potential energy which corresponds to its greatest packing
density. This is readily demonstrated visually by sand, which tends to expel its coarsest fraction
upwards to permit maximum packing toward the base.

Observations of real aquifers provide clear evidence that ionic species dispersion is not uniform but
depth biased over aqueous columns as short as 30 m. The most graphic evidence for the phenomenon
is clearly petroleum, which accumulates as an independent phase at the very top of an aquifer. The
phenomenon is also very apparent with gases especially on the mega scale of the atmosphere.

Within an aquifer, the overall salinity of soluble species increases with depth. This ‘stratification’ is
sufficiently pronounced that the significant variation in the concentration of individual common
- chemical species such as SO,* can be measured.

The phenomenon is actually sufficient to justify the practice of modifying the natural hydrochemistry
of formation waters surrounding uranium deposits (preconditioning) by commonly injecting unmodified
water from the upper parts of the same aquifer in advance of initiating solution mining.

It is therefore proposed here that a single aquifer can carry mutually unstable chemically soluble
phases at relatively low concentrations (if their gravitational characteristics are appropriate),
concurrenily under laminar flow conditions.

The chemical incompatibility of H,S (pressure soluble gas) and  base metal cations Cu®, Pb*, &
Zn** (high density low hydration ions) would fit the model criteria. The work of Sverjensky (1984)
complements this hypothesis because it allows for the dispersion of these phases up to a level such
that premature precipitation does not take place prior to arrival at an ore site with an increase of the
nett metal inventory being carried.

The stratification concept provides for the movement of mutually unstable quantities of metals and
reductant through the focussing zone at a basin margin until permeability conditions ensure mixing
and consequent sulphide deposition.

Widely distributed mixing environments around a basin margin would predictably lead to small scale
sub-economic scattered mineralisation, but strongly developed focussing mechanisms are essential for
significant mineral deposits to develop.

This concept is solely a conceptual hypothesis that has yet to be thoroughly tested by rigorous
application of phase chemistry thermodynamics and the physics of groundwater.



APPENDIX 1.2

THE FLINDERS UNCONFORMITY RED CRUST

A red coloured crusty deposit, up to 20 cm thick, is draped over the palacotopography of the Flinders
Unconformity.

Mineralogy

It consists of alternating layers up to 2 mm thick of very fine grained red impure carbonate and 0.1
mm grainsized white sparry and marine fibrous calcite. While most of the sparry calcite layers are
parallel to bedding, they frequently anastomose, and occasionally crosscut the other material.

The red layers consist mainly of very fine grained calcite with clay minerals, iron oxides and
phosphate minerals. Very infrequently, titanium minerals of assumed detrital origin are present.

Occasionally, the phosphates occur as discrete fragments less than 1mm in size, suggesting that they
may have originated as phosphatic fossils rather than by chemical precipitation. In other places, the
phosphates occur in irregular layers with cuspate boundaries or as irregular patches, again less than
1mm in size; these layers and patches may have been precipitated chemically.

- Palaeontology

Small microbial structures (microstromatolites) are abundant in the red layers., These occur in four
forms. The first and most abundant form consists of columnar digitate microstromatolites up to 0.2
mm. wide and 0.5 mm. high, with calcite cement filling spaces between the columns. The second
form consists of hemispherical domes up to 2 mm. in size, sometimes with similar domed structures
growing on top of them. The third form consists of solitary domed structures up to 1 mm. in size,
containing a large amount of sparry calcite relative to microbial-bound material.- The fourth form,
which may be a poorly developed version of the first, consists simply of subhorizontal wavy layers
of microbial-bound material separated by layers of calcite cement.

The abundant black material visible microscopically in some microbial structures is organic matter,
and not manganese oxide.

. Origin

The very low content of manganese, and the fact that phosphate occurs either as probable fossil
fragments or disseminated traces and patches, imply that the structures are not due to chemical
precipitation of manganese or phosphate, but are of organic origin. However, some layered areas of
phosphate with cuspate edges are probably of chemical origin, and appear to fill spaces between
microbial structures. :
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EARLY CAMBRIAN

INTRODUCTION

Cambrian and Ordovician sediments were deposited in tropical latitudes in two distinct settings. One was
situated in present-day eastern South Australia on the palaco-Pacific margin of Gondwana, while the other setting
to the west was in shallow epeiric seaways which extended hundreds of kilometres into the supercontinent. The
contrast between these settings is reflected by the nature, distribution and thickness of sedimentary facies which

form the basis for discussing the eastern and western regions separately.

The western region embraces the South Australian portion of the Officer and western Warburton Basins.
The latter is very poorly known but appears to span the transition from epeiric to more fully marine conditions,
The eastern region comprises relatively thin, little-deformed strata on the Stuart and Spencer Shelves, the thicker
folded Cambrian in the Arrowie and Stansbury Basins, and the Cambro-Ordovician of the eastern Warburton
Basin. Biostratigraphic correlation between the eastemn and western regions is poor. However, the available data
combined with sequence stratigraphic interpretations, provide a means of integrating Cambrian geology in the
context of major depositional sequence sets (supersequences) and higher order sequences. The integration of

Ordovician strata into a similar framework must await the acquisition of new data.
EARLY PALAEOZOIC OF THE EASTERN REGION

Three major Cambrian depositional sequence sets (€ 1, € 2, € 3) are preserved in the Stansbury and
Arrowie Basins. A fourth (€ 4/0O1), possibly extending into the Ordovician, is suggested for the eastern

Warburton Basin and may also include a suite of mafic igneous rocks beneath the Tertiary Murray Basin.

Sequence sets vary in thickness from less than 400 m to more than 1800 m and some sets can be
subdivided into sequences sensu Vail (1987). Each sequence comprises:

»  abasal suite of relatively shallow water sediments (lowstand deposits), conformable to disconformable
on the underlying sequence,

=  anupward deepening succession (transgressive deposits), sometimes with evidence of slope instability
and turbidity current deposition,

»  deeper water, relatively organic-rich, laminated lime mud or shale (maximum highstand starved
sediments), and

» either an upward shallowing succession (late highstand deposits) or a sharp conformable to

disconformable (erosional) contact with relatively shallow marine sediments of the overlying sequence.
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The transgressive-regressive sediment packages which comprise each sequence are best preserved in shelf
margin and deeper basinal settings. Sediments on the shelf proper exhibit rapid facies changes in response to
the combined effects of tectonism, eustasy and sediment supply. Disconformities, which may be frequent on

the shelf, diminish or disappear in a basinward direction.

Three sequences, designated € 1.1, € 1.2 and € 1.3 (Fig. 7.2) can be distinguished in sequence set 1.
They are composed of shelf and shelf margin slope or ramp carbonates, shallow water and deeper water
siliciclastics. Systems tracts can be identified in each sequence, and are described for the Arrowie and Stansbury

Basins below.

Two sequences (€ 2.1, € 2.2) are recognised locally in sequence set € 2, but there is too little information

at this stage to subdivide sets € 3 and € 4/01 meaningfully.
CORRELATION

Sequence sets € 1 and € 2 are Early Cambrian, set € 3 is late Early to late Middle Cambrian, while set €
4/01 ranges from the late Middle Cambrian to possibly Early Ordovician. No formal stage subdivisions have
been proposed for the Australian Early Cambrian, thus the Siberian Platform stage scheme of Rozanov and
Sokolov (1984) is used here. The Ordian Stage (Opik, 1968) is considered by Zhang and Jell (1987) to correlate
with the Chinese Lungwangmiaoan Stage which is late Early and not Middle Cambrian in age. The Siberian
Platform equivalent of the Ordian is the Toyonian Stage (Rozanov and Sokolov, 1984).

Daily (1972, 1976a) considered the basal formations of the South Australian Cambrian to correlate with
the Tommotian Stage. He had earlier (Daily, 1956) assigned archaeocyaths, trilobites and other shelly fossils
in overlying formations to 12 Faunal Assemblages. Gravestock’s (1984) study of archaeocyaths led to
subdivision of Faunal Assemblage 2 into upper and lower parts. He correlated Faunal Assemblages 1 and 2 with
the middle and upper Atdabanian. Recent work on Yorke Peninsula has shown that the Atdabanian - Botomian
boundary may be in the lower part of the Parara Limestone where it is conformable on the Kulpara Formation
(Jell et al., 1990; Zhuravlev and Gravestock, in prep.). Trilobites and numerous shelly fossils collected from
levels corresponding with Daily’s assemblages have been recently described (Bengtson ef al., 1990). Trilobite
zones are particularly useful in deeper marine facies where archaeocyaths are virtually absent (Jell, in Bengtson
et al., 1990), and archaecocyathan zones are most suited to shelf or reef facies (Zhuravlev and Gravestock, in

prep.).

Middle Botomian archaeocyaths occur in the upper parts of the Parara, Wilkawillina and Ajax
Limestones, in the Moorowie Formation and lower Oraparinna Shale, (Walter, 1967; Kruse, 1982;
Gravestock, 1984; Lafuste er al., 1991; Zhuravlev and Gravestock, in prep.). With cessation of hitherto
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prolonged and widespread carbonate deposition at the top of set € 1, biostratigraphic correlation becomes
restricted to a few key trilobite-bearing units in the Arrowie and Stansbury Basins, and to a problematic
succession on the north coast of Kangaroo Island. In metamorphosed sections in the eastern Stansbury Basin,
lithostratigraphic correlation is used. It relies on the position within the younger depositional cycles of
shallowing-upward or deepening-upward facies suites and on selected marker beds (Gatehouse et al., 1990b).

The lower and upper boundaries of the Toyonian are tentatively placed within the Wirrealpa Limestone
and Moodlatana Formation respectively based on the presence of the trilobite Onaraspis rubra (= Anadoxides)
in the latter (Jell, 1983a, Jell in Bengtson et al., 1990). Correlation of the Wirrealpa Limestone with the
Toyonian is also supported by other skeletal fossils (Kruse, 1991; Brock and Cooper, in press). A late Middle
Cambrian age is reported for uppermost Balcoracana Formation based on a single effaced agnostid trilobite
cf. Leiopyge (Daily and Forbes, 1969; Daily, 1976 b). Lack of other diagnostic fossils in these redbeds
precludes assignment of Middle Cambrian stages. The latter, where shown, refer strictly to the eastern
‘Warburton Basin, where carbonate and shale contain trilobites which permit correlation with Australian Middle
and Late Cambrian stages. No stages are assigned to the Ordovician strata whose facies relationships are poorly

known in this region.

ARROWIE BASIN

INTRODUCTION

Cambrian sedimentary rocks up to 4 km thick crop out in the Flinders Ranges which separate flat-lying
to gently folded Cambrian strata at depth to the» east and west. These sediments were assigned by Wopfner
(1972) to the Arrowie Basin, the western limit of which was placed at the Torrens Hinge Zone. However,
Youngs and Moorcroft (1982) included thin, flat-lying Cambrian sediments on the Stuart Shelf. Their concept
of the basin embraces three tectono-sedimentary regimes: the stable Stuart Shelf, mobile Adelaide Geosyncline

and sub-stable Curnamona Craton. This extended region is adopted here as the Arrowie Basin.
There was depositional continuity during the Cambrian between the Arrowie and Stansbury Basins and with
the Gnalta Shelf in western New South Wales (Daily, 1956; Wopfner, 1966, 1972; Cook, 1982). Seaways also

extended via the Warburton Basin into the Officer, Amadeus and Georgina Basins, and south to Antarctica.

The subsurface region (Torrens Hinge Zone) between the Flinders Ranges and Stuart Shelf is virtually
unexplored. There have been no geophysical surveys of note, and apart from a number of closely spaced
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shallow, petroleum exploration wells drilled by Santos near Wilkatana, only 4 other drillholes have penetrated
the Cambrian succession in the western region. East of the ranges, drillholes are widely spaced,’but several
geophysical surveys have outlined the Cambrian at depth (Callen, 1981; Adams, 1987; Santos, 1988). The
succession decpens gently northward in the Moorowie and Yalkalpo ‘Synclines’, more correctly termed
‘depressions’ since they contain thick, unfolded strata. The depressions occur to the west and east respectively
of the Benagerie Ridge, comprising a suite of Mesoproterozoic volcanics and sediments. The Moorowie
‘Syncline’ is bisected by a northerly trending wrench fault complex, subparallel to the Benagerie Ridge, and
referred to as the Poontana Fracture Zone (Adams, 1987; Poontana Structure of Coats et al., 1969; Callen, 1981).
The Moorowie ‘Syncline’ coincides loosely with Freeman’s (1966) ‘Lake Frome Gravity Depression’ but it is
terminated to the north by shallow basement which links the Benagerie Ridge and Mount Painter Inlier.

Mineral resources summarised by Johns (1968), include Cambrian-hosted zinc, lead and silver, and low-
grade copper and manganese have been mined in the past. Since the 1957 Wilkatana drilling programme which
resulted in oil ‘shows’ in Early Cambrian limestone (Wopfner, 1970), petroleum exploration has focused on the
12 300 km? Moorowie ‘Syncline’. Beyond minor traces of oil and gas, no significant discoveries have been

made.

Early Cambrian limestone on the Stuart Shelf has been investigated for lead, zinc and copper, but no
economic prospects have been discovered, apart from copper mined at the turn of the century near the northern
margin of Lake Torrens (Thomson, 1965; Johns, 1968, 1972). Opal workings in bleached Cambrian shale near
Yarra Wurta CIiff have produced only potch (Barnes and Scott, 1979).

DEPOSITIONAL SETTING AND STRATIGRAPHY

Fossil discoveries in the early part of the century (Etheridge, 1905, 1919; Howchin, 1907, 1922;
Taylor, 1910) were followed by systematic description of the Cambrian in the Flinders Ranges (Segnit, 1939;
Mawson, 1939; Daily, 1956; Dalgarno, 1964). Richly fossiliferous carbonates of the Hawker Group (Dalgarno,
1964) yielded archacocyaths of exceptional variety which resulted in several monographs (Taylor, 1910; Bedford,
R.and W.R., 1934, 1936; Bedford, R. and J., 1936, 1937, 1939; Debrenne, 1969, 1970, 1973, 1974a,b), but these
fossils have been studied in stratigraphic order only comparatively recently (Walter, 1967; Gravestock, 1984).
Daily’s (1956) biostratigraphic correlation based on faunal assemblages in the carbonates has been greatly
improved by detailed description of trilobites and shelly fossils (Bengtson et al., 1990).

The Arrowie Basin was viewed by Wopfner (1969) and others as a central mobile zone of deeper watbr
deposits flanked to the east and west by shallow marine sediments on the stable Stuart Shelf and Curnamona
Craton. In an important departure, Haslett (1975) pointed out that deeper water facies predominated north of

a hinge-line connecting the Blinman, Wirrealpa and Chambers Diapirs. Fbllowing Haslett’s example, Gravestock
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(1988) suggested a more arcuate hinge curving north into the Warburton Basin. In the Flinders Ranges it follows
a line between the Lyndhurst, Beltana, Wirrealpa and Chambers Diapirs and is named the Wirrealpa Hill Hinge

(WHH) in this work.

Deeper water sediments probably extended north beyond the present Arrowie Basin limit (Muloorina Ridge)
to the Warburton Basin and south to the Stansbury Basin. The palacoslopes inferred from incised canyons in
the Wilpena Group (Coats, 1964; von der Borch et al., 1982; Gehling, 1983) support this model and suggest that
the saddle-shaped geometry of the Arrowie Basin was inherited from an older configuration (Gravestock and
Hibburt, 1991). '

SEQUENCE SET € 1

Three depositional sequences € 1.1 to € 1.3 constitute this set. The lowest sequence, € 1.1, was not

deposited on the Stuart Shelf but is of substantial thickness north of the WHH and comprises both siliciclastic
and carbonate sediments. With further work, it may be necessary to replace it with two sequences.

SEQUENCE € 1.1 STRATIGRAPHY AND ENVIRONMENTS OF DEPOSITION

The base of sequence € 1.1 is the Precambrian-Cambrian boundary. The base of the Cambrian is
disconformable on Pound Subgroup at many localities in the Flinders Ranges, but in others, it is marked only
by a change in the degree of silica-cementation and by the first appearance of Cambrian trace fossils, including
Diplocraterion burrows which sometimes penetrate the uppermost beds of the underiying sequence. The
Precambrian-Cambrian boundary in the Arrowie Basin discussed by Daily (1972, 1976a,b) and Gauld (1976),
has long been a topic of intense international debate as an event of global significance. Mount (1990) suggested
that the boundary as presently mapped in the Mount Scott Range coincides with a sharp facies change but with
no major stratigraphic break. He surmised further that the base of the Cambrian may be in the upper Rawnsley
Quartzite. Nedin and Jenkins (1991) argued for a break at the base of the Uratanna Formation and McDonald
and Mount (1991) agreed that this sequence boundary marks the base of the Cambrian in the northern Flinders

Ranges.

Sequence € 1.1 facies span shoreline shallow marine shelf and ramp déposits (sensu Ahr, 1973). Local
subsidence created intra-shelf depressions but there was no pronounced shelf/slope break. Sequence 1 of James
and Gravestock (1990) corresponds to Sequence € 1.1 which is represented by the Uratanna Formation (Daily,
1973) and the lower Hawker Group (Dalgarno, 1964).
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Lowstand deposits

The Uratanna Formation disconformably overlies Rawnsley Quartzite as erosional channel fill up to 100 m
thick southwest and west of the WHH. It comprises mudclast-rich medium-grained to pebbly quartz sandstone
with local evidence of channel reoccupation (Hull, 1973). More widespread green siltstone and shale with thin,
mudcracked sandstone and limestone interbeds, comprise middle and upper members up to 500 m thick north
of the WHH (Coats, 1973; Gauld, 1976), although only 16 m of the upper member are present in the eastern
Nepabunna Synciine (Mann, 1981). Phycodes, Skolithos, Planolites, Rusophycus and Didymaulichnus are
representative trace fossils (Daily, 1972a, 1976¢; Gauld, 1976). An upward deepening marine succession from
initially fluvial conditions has been interpreted by McDonald and Mount (1991), who also recorded the first
‘shelly’ fossil Sabellidites cambriensis.

Where Uratanna Formation is absent, siliciclastics of the Parachilna Formation (Dalgarno, 1962)
disconformably overlie Rawnsley Quartzite and, in the absence of both units, younger carbonates onlap elevated
Pound Subgroup locally, south of the WHH (e.g. Wilkawillina Gorge). Nowhere do carbonates rest directly on
Uratanna Formation. The Parachilna Formation is widespread; it has been recorded in Wilkatana boreholes in
the southwestern Arrowie Basin (Thomson, 1962) and has a maximum known thickness of 570 m in the
Nepabunna Syncline (Mann, 1981), where its upper part may bélong in the transgressive systems tract. There
is evidence of minor erosion between the Uratanna and Parachilna Formations (Daily, i973; Hull, 1973; Gauld,
1976).

The Parachilna Formation is an upward-fining suite of sandstone and siltstone with minor carbonate
-interbeds (Ford, 1971; Gauld, 1976). ‘Pipe rock’ typifies basal units due to numerous U-shaped dwelling
burrows of Diplocraterion. Ripple marks, thin brown shale laminae and desiccation cracks are common in the
lower, bioturbated beds. Upper, fine-grained units lack mudcracks north of the WHH where shallow subtidal
conditions prevailed. Sandy Diplocraterion-burrowed units were deposited in low to moderate energy
environments. Other trace fossils and a single mould of the gastropod Bemella have been recorded (Daily,
1976b,c). Ford (1971) has suggested the Stuart Shelf Adelaidean as a source of Parachilna Formation clastics.

The Ajax and Wilkawillina Limestones (Daily, 1956) conformably overlie Parachilna Formation south of
the WHH, commencing a phase of extensive carbonate sedimentation. Basal beds 25 to 100 m thick, are
stromatolitic and oolitic with stringers of coarse-grained quartz sand. The first archaeocyaths occur at
Wilkawillina Gorge (Faunal Assemblage 1) in bioclastic packstone, and in small bioherms with Renalcis. The
equivalent Ajax Limestone is dolomitised but also comprises skeletal packstone with associated oolite.
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Stromatolites, oolite, mud-cracked dolomitic shale and abundant quartz sand interbeds comprise the laterally
equivalent Woodendinna Dolomite (Haslett, 1975). Lithoclast gravel trains occur near the Wirrealpa Diapir,
which was active at this time. The Woodendinna Dolomite, which is usually 90 to 180 m thick, exceeds 400 m
in actively subsiding grabens (e.g. Erina Waters), but thins to zero north of the WHH, Sediments were deposited
on subtidal to subaerially exposed mud flats and formed ooid shoals on the marine shelf.

Transgressive deposits

The basal transgressive surface of the overlying systems tract can be recognised locally. It coincides with
the base of a mottled member of the Wilkawillina Limestone at Moro Gorge, and at the type locality (Hideaway
Well Member of Clarke, 1986a) south of the WHH. Submarine erosion is evident at Wilkawillina Gorge where
the transgression is found within upper Faunal Assemblage 1. Archacocyaths indicate a mid-to late Awdabanian
age (Gravestock, 1984). To the north, transgression coincides with the base of the Wirrapowie Limestone

(Haslett, 1976a), and is possibly in the upper Parachilna Formation in the Nepabunna Syncline.

The Woodendinna Dolomite is overlain north of the WHH by dark grey, laminated lime mudstone with
thin tongues of cross-bedded oolite, and numerous stromatolite, thrombolite and Renalcis-archacocyath bioherms
of the Wirrapowie Limestone (Haslett, 1975, 1976a,b). Storm breccias are common but mudcracks and
siliciclastics are rare. This formation overlies Parachilna Formation erosively in the Puttapa Syncline (Hull,
1973, his ‘Beltana Dolomite’) and with apparent conformity in the Nepabunna Syncline (Mann, 1981) beyond
the northern depositional limit of the Woodendinna Dolomite. In the vicinity of the hinge zone, Wirrapowie and
Wilkawillina Limestones intertongue, while the Wilkawillina and Ajax Limestones dominate on the shallow shelf,
However, Wirrapowie Limestone also occurs in deeper water regions of the southwest Arrowie Basin to the

exclusion of other shelf carbonates..

The lower Ajax and Wilkawillina Limestone (Hideaway Well Member) transgressive deposits are lime
mudstone, wackestone and isolated archacocyath-Renalcis bioherms. Deeper water archacocyath-sponge buildups
are flanked by mottled lime mudstone in intra-shelf depressions (James and Gravestock, 1990). These buildups
contain the world’s oldest encrusting lithistid sponges (Reitner, 1991). In northern synclines the transgressive
deposits also include archaeocyath-calcimicrobe bioherm complexes of the Wirrapowie Lil;lestone and basal
Mernmerna Formation (Haslett, 1975; Mann, 1981). The name Mernmerna Formation (Dalgarno and Johnson,
1962) replaces Parara Limestone in the Arrowie Basin, the Parara now being restricted to the western Stansbury
Basin (Gravestock and Alexander, in prep.). The archacocyaths are from Lower Faunal Assemblage 2 and are
late Atdabanian in age (Gravestock, 1984). It is worth noting that the conformable basal Parara Limestone on
southern Yorke Peninsula is also in Lower Faunal Assemblage 2 and marks the transgressive phase of sequence

€ 1.1 in that region.
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Highstand deposits

In the vicinity of the WHH, highstand deposits are high energy bioclastic grainstones of the Ajax and
Wilkawillina Limestones. Archaeocyaths and other shelly fossils, including the oldest Australian trilobites
(Upper Faunal Assemblage 2) are in these beds. Bioherms up to few tens of metres across form isolated
buildups within the grainstones. Small bioherms in the Mount Scott Range are dominated by Epiphyton (James
and Grévestock, 1990). Further south, however (Chace Range, Mernmema), mottled Renalcis-rich bioherms

coalesce to form mound complexes (Toteff, 1971, his ‘Chace Formation’).

At Old Wirrealpa Spring and along the Bunkers Range, fault activity produced deep fractures which
penetrated the lithified grainstones for 100 m or more, and were filled with marine fibrous calcite cement, fossil
debris (usually Micrina sclerites) and quartz sand (Haslett, 1969; Pierce, 1969; Daily, 1976b; Clarke, 1986b,
1990b; James and Gravestock, 1990).

North of the WHH ( Wirrealpa Hill, Puttapa Syncline, eastern Arrowie Syncline) thin tongues of
archaeocyathan bioclastic ‘hash’ were transported into deeper water from the adjacent carbonate shelf where high
energy conditions prevailed. Deeper water conditions appear to have been rapidly established in the Yalkalpo
‘Syncline’ during early highstand. In Yalkalpo-2 drillcore, muddy archaeocyath bioherms with minor
calcimicrobes are enclosed in rhythmically alternating nodular wackestone and black laminated lime mud.

Sequence € 1.1 has not yet been drilled in the Moorowie Syncline where the same deeper water conditions are

assumed to have been present. Both synclines probably formed a single embayment at this time since the

Benagerie Ridge had not formed a barrier to sedimentation,
SEQUENCE € 1.2 STRATIGRAPHY AND ENVIRONMENTS OF DEPOSITION

The carbonate ramp of sequence € 1.1 evolved rapidly into distinct shelf, slope and basinal settings during
the time represented by sequence € 1.2. The WHH more or less separated the shelf from slope and basinal

carbonates further north. However, there are exceptions where the shelf-break was south of the WHH (Donkey
Bore Syncline, Wilkawillina Gorge) suggesting the formation of local embayments.

Platform carbonates were grouped by James and Gravestock (1990) into a single sequence, but Clarke
(1990b) has recognised two (sequences € 1.2 and € 1.3 herein). His ‘lower platform sequence’ corresponds
to sequence € 1.2 described below.
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Lowstand deposits

South of the WHH, much of the lower Wilkawillina Limestone was exposed as sea-level fall outstripped
subsidence in all but a few localities. Bioclastic calcarenites with high sedimentation rate were particularly
affected in a broad swathe from the Heysen Range to Reaphook Hill. The Stuart Shelf was still not covered at
this stage. Exposure is recorded as far east as Mu-2 drilthole in the southern Yalkalpo Syncline, and carbonates
presumed to have been deposited marginally to the Torrens Hinge Zone would have been affected as well.

Limestone at the disconformity is solution sculptured. Penetrating the limestone at depths ranging from
centimetres to tens of metres, solution-enlarged fractures, karst collapse breccias and possible calcrete profiles
are variably developed (Daily, 1976b; Clarke, 1986a,c; Horn and Morris, 1988). The surface is capped by a
conspicuous red crust, up to 10 cm thick, composed of haematite-rich laminae which in places form small,
digitate stromatolites (Haslett, 1969; Clarke, 1986a, 1988). These grew on the hard limy substrate which, in Mu-
2 drillcore, is within a few centimetres of the disconformably underlying Precambrian Brachina Formation.
Adelaidean strata are likely to have been exposed locally in the southern part of the Curnamona Craton at this
time.

During the hiatus there was little or no siliciclastic influx into the Arrowie Basin. Lowstand deposits are
thus virtually non-existent but, at Old Wirrealpa Spring, several large blocks of lower Wilkawillina Limestone
rest on the disconformity surface and probably represent scarp debris (Haslett, 1976a).

The lower Wilkawillina Limestone is overlain disconformably by either lower Mernmerna Formation or
upper Wilkawillina Limestone immediately south of the WHH (Flinders Unconformity of James and Gravestock,
1990j. A break in the fossil record is evident here as on northern Yorke Peninsula. From Reaphook Hill almost
to Mount Frome, the lower Wilkawillina Limestone is overlain disconformably by the Bendieuta Formation

of sequence € 1.2 (Gravestock and Wigglesworth, in prep.).

A much longer break is evident between Bunyeroo Gorge and Parachilna Gorge, and at Balcoracana Creek,
where the Edeowie Limestone Member of the Oraparinna Shale (Moore, 1979a) onlaps exposed lower
Wilkawillina Limestone. In such regions, the carbonate shelf remained exposed to meteoric diagenesis while

sequences € 1.2 and € 1.3 were being deposited elsewhere.,

Transgressive deposits

A thin wedge of Wilkawillina Limestone, known only from Wirrealpa Mine and Wilkawillina Gorge
(Second Plain Creek Member of Clarke, 1986¢), is the first transgressive deposit above the red crust and
represents initial drowning of the shelf (J. L. Curtis, 1991, pers. comm.). The unit comprises grey laminated
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lime mudstone up to 74 m thick, with thin bioclastic ‘hash’ beds and phosphate-coated omission surfaces. Large
calcite-filled irregular fenestrae are common at Wirrealpa Mine. The depositional setting was initially shallow
subtidal, deepening upward rapidly, with evidence of unstable slope conditions in upper beds at Wilkawillina
Gorge.

Transgressive deposits on the carbonate shelf are condensed (10-20 m) sections in the mid-Ajax and
Wilkawillina Limestones. Sediments are red glauconitic (Ajax) and grey (Wilkawillina), thinly bedded,
abundantly fossiliferous packstone and wackestone. Fossils are mainly small molluscs, hyoliths, brachiopods
and Chancelloria, with less abundant archaeocyaths and trilobites of the Abadiella huoi and Pararaia tatei zones
(Jell in Bengtson et al., 1990). Localised thicker Ajax Limestone in the Mount Scott range is grey, sparsely

fossiliferous wackestone.

Proximal slope carbonates (lower Parara Limestone) intertongue with adjacent platform bioherm complexes
at Ten Mile Creek (Clarke, 1988, 1990a,). Distal slope carbonates onlap the sequence boundary at Wilkawillina
Gorge, in Donkey Bore Syncliﬂe, and between Mount Chambers and Mount Frome. South of the WHH along
the Heysen Range, condensed Mernmerna Formation partly onlaps the carbonate shelf.‘

In contrast, the lower Mernmerna Formation conformably overlies Renalcis-rich bioherms or mottled
Wirrapowie Limestone at Mernmerna, near Mount Aleck and in the Chace Range. There is insufficient
information at these localities to distinguish transgressive and highstand facies at present. In this part of the
Arrowie Basin, the Mernmerna Formation is unusually thick (up to 600 m), and is suggested by Gravestock and

‘ Hibburt (1991) to indicate a palacoslope towards the southeast (i.e. towardé the Stansbury Basin). Dalgarno
(1964) also recognised a depocentre in this region.

Flaggy lower Mernmerna Formation, 300-650 m thick north of the WHH and at Wilkawillina Gorge (Six
Mile Bore and part of the Linns Springs Member of Clarke, 1986b), comprises turbidite couplets of lime silt and
mud. Intraformational slumping is common; debris flows, peloid grain flows and platform-derived lithoclasts
are rare. Trilobites in these slope carbonates are from the Abadiella huoi and Pararaia tatei Zones (including
Daily’s (1956) Assemblages 3 and 4); sponge spicules and echinoderm plates are common (Clarke, 1990a).
Lower Mermmerna Formation turbidites in the northern synclines (Angepena, Nepabunna, Arrowie) conformably
overlie Wirrapowie Limestone and intertongue with the Midwerta Shale and Nepabunna Siltstone (Leeson,
1967; Coats, 1973; Mann, 1981). These latter units are green-grey to black, argillaceous, pyﬁtic, manganiferous
limestones which comprise the deepest water sediments of sequence € 1.2, Fossils are rare but Mann (1981)

has reported Thambetolepis (Faunal Assemblage 37) from immediately below Midwerta Shale.

There is no evidence of shoaling at the sequence € 1.1 upper boundary in the Yalkalpo Syncline. The

Memmema Formation, 97 m thick in Yalkalpo 2, comprises nodular wackestone alternating with black laminated
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lime mud, representing a dysaerobic outer shelf environment. Upward increase in the proportion of lime mud

may indicate passage from transgressive to early highstand conditions in this region.

Highstand deposits

Early highstand deposits of sequence € 1.2 are thought to have spread to the Stuart Shelf for the first time.
Alternatively, Cowley (1990) considered basal units to represent part of sequence € 1.1. The base of the
Cambrian on the Stuart Shelf is locally disconformable but is regionally a low-angle unconformity. Due to slight
tilting and erosion of the Adelaidean succession, the Cambrian Andamooka Limestone (Johns, 1968) rests on
~ Yarloo Shale in the north, then on successively older members of the Tent Hill Formation. Basal beds of the
Andamooka Limestone are fine to coarse-grained, locally bouldery siliciclastics and carbonates which pass up
rapidly into widespread ooid grainstones.

The upper Ajax and upper Wilkawillina Limestone around the WHH are shallow marine shelf deposits.
At Wirrealpa Mine, sandy oncolite rudstone is overlain by quartz sand-rich archaeocyath floatstone with bedding-
parallel and solution-enlarged stromatactoid cavities (James and Gravestock, 1990). At Ten Mile Creek ocoid
grainstone is common (Clarke, 1990c). In the eastern Flinders Ranges, highstand shelf deposits are represented
by the Bendieuta Formation which conformably overlies lower Mernmerna Formation between Mount Frome
and Mount Chambers Mine (Wigglesworth, 1970; Hatcher, 1970; Mount, 1970), but disconformably overlies
lowér Wilkawillina Limestone at Reaphook Hill to the south (Gehling, 1971, his ‘Reaphook Limestone’). The
Bendieuta Formation, up to 238 m thick, is planar to trough cross-bedded, coarse-grained, sparingly fossiliferous
quartz sandstone, ooid-peloid grainstone and fenestral limestone deposited in a shallow subtidal setting.

Fossiliferous ooid-peloid packstone of the Bendieuta Formation comprises the basal 16 m of the Cambrian
succession in the southern Moorowie Syncline (BWM1A-1 drillhole). In the Yalkalpo Syncline, muddy nodular
Memmerna Formation indicates continued deeper marine conditions. Several thin tuff bands occur in Yalkalpo
2 drillcore.

The middle Mernmema Formation at Wilkawillina Gorge (Third Plain Creek Member of Clarke, 1986b),
in Donkey Bore Syncline and north of the WHH, differs in detail from the transgressive lower Mernmerna
Formation beneath. The background facies is still dark grey laminated lime silt and mud, but grain flow deposits
are common. These consist chiefly of ooids, calcified microbe peloids, abraded fossils and well rounded coarse
to very coarse-grained quartz sand. Intraformational slumps are frequent on the northward deepening palacoslope
and blocks of lithified platform limestone boulders up to 15 m across occur in the Donkey Bore Syncline. The
transported boulders are composed of ooid grainstone and masses of Renalcis-archaeocyath ‘reef rock’. The

particulate allochthonous debris contains archaeocyaths contemporaneous with those on the platform. The
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Pararaia bunyerooensis Zone occurs in upper levels of the middle Mernmerna Formation at Wilkawillina Gorge

(Jell in Bengtson et al., 1990).

Sandy debris beds and clasts up to 5 cm in size persist as far north as the Arrowie Syncline. This
widespread appearance of allochthonous shelf debris reflects northward progradation of the carbonate shelf during
gradual sea-level fall.

SEQUENCE € 1.3 STRATIGRAPHY AND ENVIRONMENTS OF DEPOSITION

The WHH and local embayments continued to mark the carbonate shelf edge. However, unlike its
predecessors, sequence € 1.3 was deposited during an epoch of pronounced tectonic activity accompanied by
increasing volcanism, which affected mainly tl}e late highstand deposits. Sequence € 1.3 corresponds to upper
Sequence 2 of James and Gravestock (1990) and Clarke’s (1990¢) upper platform sequence.

Lowstand deposits

A second phase of subaerial exposure marks the sequence boundary on the carbonate shelf. Associated
diagenetic effects are difficult to distinguish from older and younger phases of exposure which are superimposed
at several localities. However, solution enlargement of sromatactis-like cavities probably occurred at this time
in the Mount Scott Range and at Wirrealpa Mine. Ooid grainstone is truncated by an iron oxide stained karst
horizon at Ten Mile Creek (Clarke’s, 1990c, K2 horizon), while reddened pisolites at the top of the Bendieuta
Formation at Reaphook Hill probably formed by subaerial weathering during the € 1.3 lowstand (Gehling, 1971).
Dolomitisation has obscured the sequence boundary within the Andamooka Limestone on the Stuart Shelf,

Carbonate supply was effectively starved on the shelf but, in contrast to the sequence € 1.2 lowstand,
quartz sand was transported over the shelf edge and extended basinward as far north as the Arrowie Syncline.
Clarke (1990b) first recognised the lowstand nature of the Bunkers Sandstone (Daily, 1956), which thins from
200 m adjacent to the shelf at Wilkawillina Gorge to 15 m in the Arrowie Syncline.

The basal Bunkers Sandstone is flat to ripple laminated, silty, fine-grained quartz sandstone which overlies
the Memmema Formation with a sharp, locally disconformable contact. The overlying unit, restricted to
Wilkawillina Gorge and cbmprising the main part of the formation, is planar to trough cross-bedded quartz
sandstone. Flat to cross-bedded silty, fine-grained sandstone predominates in the Donkey Bore and Arrowie
Synclines. Trace fossils occur at several levels but body fossils are extremely rare. Bipolar current directions
at Wilkawillina Gorge are interpreted by Clarke (1990b) to result from tidal circulation in an embayment opening
to the north.
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The Curdlawidny Siltstone Member of the Andamooka Limestone crops out near ‘Parakylia’ on the
Stuart Shelf (Cowley, 1990). It is proposed tentatively here as a lowstand correlative of Bunkers Sandstone but
could alternatively be a late highstand deposit of sequence € 1.2. The member is up to 22 m thick, comprising
planar and ripple-bedded siltstone and fine-grained sandstone, locally with shale clasts and mudcracks; lower
parts of the unit are dolomitic. Boundary relationships with the enclosing Andarhooka Limestone are not clear.

Transgressive deposits

Transgressive deposits on the Start Shelf are best displayed by the Andamooka Limestone in SCYW1a
drillcore. These comprise peritidal oolite, stromatolites and shallow subtidal Renalcis boundstone, a middle
succession of burrowed fossil wackestone, and upper levels comprising buildups of fenestral spiculitic

wackestone with archaeocyaths and calcareous sponge-like organisms (James and Gravestock, 1990).

Platform carbonate of the upper Wilkawillina Limestone bordering the WHH is composed of archacocyath-
calcimicrobe buildups. These occur both as small isolated bioherms less than 1 m across énd as coalescing
bioherm complexes (reefs) up to hundreds of metres in length and tens of metres thick. The relative abundance
of calcimicrobes (Renalcis, Epiphyton, Girvanella) and archaeocyaths depends on the location of buildups on
the shelf and the energy of the environment (James and Gravestock, 1990). Archaeocyaths from Wirrealpa Mine,
Ten Mile Creek (Clarke’s, 1990c ‘lower bioherm complex’) and the classic Ajax Mine locality flourished at this
time.

The Ajax and Wirrealpa Mine reefs were of the flat-topped ‘keep-up’ type (terminology of Kendall and
Schlager, 1981) and were not covered by deeper water deposits. The lower bioherm complex at Ten Mile Creek
was a rimmed ‘catch-up’ type backed by a lagoon (Clarke, 1990c) and is interesting because its retreating rim
managed to build to sea-level. A series of ‘reddened pockets’ on the reef top represents Clarke’s (1990¢) K3
karst horizon. The thickness of this reef, 181 m, providés an estimate of maximum water depth attained during
transgressiqn. True water depth, taking subsidence into account, was probably much less; Clarke suggests

somewhat less than 100 m.

Prior to growth of this reef at Ten Mile Creek, however, silty and calcareous facies of the 'upper Bunkers
Sandstone lapped on to karsted sequence € 1.2 grainstone. Sandy limestone breccia, channels near Wirrealpa

Mine (Haslett, 1969), and sedimentary dykes along the Bunkers Range (Pierce, 1969), all formed during
lowstand, were preserved beneath onlapping upper Bunkers or. beneath reef sediments as sea level rose.

With continued transgression, the lower Oraparinna Shale (Daily, 1956) was deposited conformably on
Bunkers Sandstone at Ten Mile Creek. To the north (Bunkers Range), it overstepped Bunkers Sandstone and

lapped on to the lower Mernmerna Formation of sequence € 1.2 (Dalgarno, 1964). To the southeast at Ten Mile
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Creek, the lower bioherm complex gradually retreated, but kept up with Iransgressing Oréparinna Shale, though
little sediment was transported off-reef. Trilobites of the Pararaia janeae Zone occur in the Oraparinna Shale
(Jell in Bengtson et al., 1990). The lower Oraparinna Shale is khaki, sparingly fossiliferous and silty, with
common limestone concretions. It is thickest at Wilkawillina Gorge (= 200 m) but thins rapidly away from that
locality.

The upper Mermmmerna Formation is the main transgressive unit beyond the shelf edge. Thickness varies
from 190 m in Donkey Bore Syncline to 700 m or more in the Arrowie Syncline, although some of the latter
may be a highstand deposit. The upper Mernmerna Formation overlies Bunkers Sandstone conformably in these

regions, but intertongues with, and is replaced by Oraparinna Shale at Wilkawillina Gorge.

The growing reef at Wirrealpa Mine supplied the adjacent slope intermittently with bioclastic debris. This
occurs as planar to cross-bedded calcarenite and rudstone, often with well rounded coarse-grained quartz sand.
Such beds are numerous in the upper Mernmerna Formation but are rarely more than 0.4 m thick, and contrast

with the background muddy limestone deposits.

In the eastern Flinders Ranges, the upper Memmerna Formation, up to 60 m thick, onlaps Bendieuta
Formation from north to south with a sharp basal contact (Hatcher, 1970; Mount, 1970; Wigglesworth, 1970),
but did not reach Reaphook Hill (Gehling, 1971). The unit is fossiliferous dark grey, flaggy to mottled
argillaceous limestone with common coarse-grained quartz sand and occasional dolomitised pebbles near the

base.

In the Moorowie and Yalkalpo Synclines, drillcores from BWM1A-1, Yalkalpo-2 and Mu-2 all have sharp
boundaries marked by conglomerate or cut-and-fill structures, interpreted here as submarine erosion surfaces at
the boundary between sequences € 1.2 and € 1.3. The uppermost 68 m of Cambrian core in Mu-2, 27 m in
BWM1A-1, and a mere 6 m remnant in Yalkalpo 2, comprise the transgressive Mermnmerna of sequence € 1.3.
Sediments are nodular lime mudstone, siliceous shale and thin oolite interbedded in all 3 drillholes with green
tuffaceous sediments 0.05 to 0.15 m thick. In BWMI1A-1, a further 19 m of ripple-laminated shale with thin
calcarenite cross-beds may represent transgressive or highstand deposits of the Oraparinna Shale.

Highstand deposits

A final phase of reef growth around the WHH, followed by widespread regression ending carbonate
sedimentation, resulted from this highstand. Contemporaneous tectonic activity and volcanism have left a

distinctive stratigraphic record which is discussed separately below.
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The upper Andamooka Limestone on the Stuart Shelf was initially shallow marine to supratidal, fenestral,
mudcracked and bioclastic limestone overlain by bioherms which crop out on the north shore of Lake Torrens
as low, flat-topped ‘biscuits’ 10 to 80 m diameter. The bioherms are a complex intergrowth of Renalcis and
Botomaella with rare, dwarfed archaeocyaths and thrombolite-like clotted fabric (James and Gravestock, 1990).
They are overlain sharply by buff, dolomitised stromatolites at the top of the Andamooka Limestone.

In the Mount Scott Range, 60 m of dolomitised, peritidal, platy algal boundstone and stromatolites of the
upper Ajax Limestone overlie syntectonic breccia and conglomerate (see below). The corresponding section at
the Ajax Mine has been overthrust and altered to dolomite which hosts the Beltana willemite orebodies (Horn,
1975). Mineralised black shale intersected beneath the main orebody may be a tongue of Oraparinna Shale.
The top 90 m of Wilkawillina Limestone at Wirrealpa Mine are oolite, fenestral limestone, a solitary bioherm
of Andamooka type, and 10-20 m of buff, dolomitised stromatolites identical to those in the uppermost
Andamooka and Ajax Limestones (James and Gravestock, 1990).

Small (1-2 m) buildups, surrounded by Oraparinna Shale, grew at Ten Mile Creek during the transgressive
maximum between the lower and middle bioherm complexes. ' They are rich in archaeocyaths (Walter, 1967)
and contain rare specimens of the oldest known tabulate corals (Lafuste et al., 1988). Clarke’s (19900)'middle
and upper bioherm complexes at Ten Mile Creek on the platform margin prograded over Oraparinna Shale and

were backed by quiet-water lagoonal wackestone and lime mudstone, the latter with evaporite pseudomorphs.

The Moorowie Formation (Mount, 1970) records a new phase of reef growth in the eastern Flinders Ranges
at this ime. Ouicrops between Mount Frome and Chambers Gorge form a prograding facies complex of
nearshore shale and siltstone, shelf margin oolite and reef limestone, all breached by high energy erosional
channels. Transported reef blocks which occur near Moorowie Mine were constructed by tabulate corals,
archaeocyaths and calcimicrobes of late Middle Botomian age (Lafuste et al., 1991).

Early highstand carbonates of the uppermost Mernmerna Formation underlie the Moorowie Formation and
overlie transgressive, flaggy, silty limestone at Chambers Gorge. Slump-folded, graded, silty limestone with
abundant platform megaclasts up to 20 m across typifies these highstand slope sediments (Mount, 1970). A
peloidal limestone immediately beneath may represent the basinward limit of Bendieuta Formation shelf-edge
shoals which were rapidly drowned at maximum transgression and finally covered by debris from the advancing

platform. A 60 cm thick tuff bed has been preserved in the slope setting (Mount, 1970).

Beyond the platform margin, the Mernmerna Formation is replaced by calcareous upper Oraparinna Shale
which becomes less limy and increasingly silty north of the WHH. The youngest unit in this region is Narina
Greywacke (Dalgamo, 1964) which is 540 m thick at its type locality. Nowhere is its contact with overlying

units seen in outcrop due to faulting, and no subsurface occurrences are known. The Narina Greywacke
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intertongues with the Oraparinna Shale on decimetre scale over a passage of 100 m and comprises khaki, flat
to ripple-laminated, silty to medium-grained feldspathic sandstone. Several distinct olive-green units contain
coarse-grained quartz phenocrysts reworked from crystal tuff. Volcanic wacke was originally described by
Chebotarev (1959), and Coats (in Dalgarno, 1964) mapped a tuff near Angepena. Much of the detrital material
in the Narina Greywacke is volcaniclastic. One coarse-grained tuffaceous bed at the type section contains several
angular chips of peloid and archacocyathan limestone, clearly derived from the carbonate shelf. Basal bedding
contacts in the Narina Greywacke are sharp and erosional, or loaded into finer-grained material beneath.
Reworked shale clasts, limestone chips and coarse, ‘well rounded quartz granules appear sporadically, but
carbonate interbeds are rare. The shallow marine environment was one of moderate energy, interrupted at times

by high energy influxes of terrigenous and volcaniclastic detritus.

The calcareous upper Oraparinna Shale is widespread south and southwest of the WHH, where the Narina
Greywacke was not deposited, but is very thin (<20 m) or even absent in the Bunkers Range and near Brachina

Gorge.

The Edeowie Limestone Member of the Oraparinna Shale is a thin marker horizon of platy carbonate south
of the WHH (Dalgarno and Johnson, 1962; Moore, 1979a). Outcrops further north have been eroded to lower
stratigraphic levels, thus the original extent of the member is unknown. The Member overlies silty, calcareous
beds of the Oraparinna Shale with a sharp, conformable contact, except at Brachina Gorge and Balcoracana
Creek where it disconformably overlies the lower Wilkawillina Limestone of sequence € 1.1. Facies ascribable
to the Member also occur above channel-fill deposits (described below) which were thus formed prior to final

regression.

The Edeowie Limestone Member comprises planar to wavy laminated, platy dolomite mudstone with
peloidal, sandy limestone and tuff beds (Moore, 1979a). At Ten Mile Creek, the Member is overlain by Clarke’s
(1990c) upper bioherm complex and passes laterally into stromatolites and lime mudstone with evaporite
pseudomorphs. Evaporite replacement is also evident in lenticular carbonate (?)collapse breccia at Bunyeroo
Gorge, and as ‘palisade’ structures in the upper Moorowie Formation (‘Book Limestone’ ascribed by Mount
[1970] to the Billy Creek Formatien). The only drillhole to intérsect uppermost sequence € 1.3 in the Moorowie
Syncline is Moorowie-1 (Elliott, 1984). In this well, 31 m of sandy dolomitic limestone are overlain by 7 m
of anhydrite which Gravestock and Hibburt (1991) correlate with the Edeowie Limestone Member.

Volcaniclastic and syntectonic deposits

The first of two recognizable phases of tectonism, which represent the Kangarooian Movements (Daily and
Forbes, 1969), affected upper sequence € 1.3 prior to deposition .of the Edeowie Limestone Member and its

carbonate-evaporite lateral equivalents. Fault reactivation along the Torrens Hinge Zone, and uplift of the eastern
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Willyama Inlier and Benagerie Ridge, caused locally severe erosion of platform carbonates. Erosion products
were transported towards the platform margin and re-deposited either as channel fill or as upward-fining
conglomerate beds. Well rounded granules of quartz sand, released in large volume by tectonic activity,

promoted further erosion and formed the matrix of channel breccias or lenticular to tabular sandstone cross-beds.

In the Mount Scott Range, channels in the upper Ajax Limestone cut down to levels containing the trilobite
Abadiella huoi and were disconformably overlain by amalgamated conglomerate beds up to 9 m thick. Quicrops
and drilthole intersections at Wirrealpa Mine comprise ‘trough-fill’ in the upper Wilkawillina Limestone (Roche,
1986; Gravestock, unpublished data). At Ten Mile Creek, cross-bedded sandstone and channel breccia occur
in Clarke’s (1990c) upper bioherm complex. From Mount Frome northward to Moorowie Mine, the Moorowie
Formation contains breccia beds and lenses of sandy (quartz granule) limestone (Hatcher, 1970; Mount, 1970;
Wiggleworth, 1970).

Volcanic activity is recorded in off-shelf environments by tuff in the upper Memnmerna Formation and
volcaniclastic debris in the Narina Greywacke shortly before the erosional episode outlined above. On the
carbonate shelf at Ten Mile Creek, bright olive green, partly reworked ash fall tff up to 2 m thick crops out
several metres below the uppermost exposure of Wilkawillina Limestone. The tuff has a welded fabric of
exquisitely preserved (undevitrified) glass shards, infilled vesicles and feldspar laths. Attempts to obtain an age
of crystallisation from zircons have so far yielded only an imprecise age of 564+61 Ma (Fanning, 1987).

The best evidence of contemporaneous volcanic and tectonic activity is found at Reaphook Hill in the
Coads Hill Member, assigned by Moore (1980) to the Billy Creek Formation. The Coads Hill Member is
correlated here with upper Oraparinna Shale because unit H of Moore (1980) is a facies equivalent of the
Edeowie Limestone Member, and because the Coads Hill Member is also represented in Yalkalpo-2 drillcore
beneath the Billy Creck Formation. The basal Coads Hill Member at northern Reaphook Hill is a conglomerate
6 m thick with cobbles of eroded Bendicuta Formation in a very coarse-grained quartz sand matrix. Elsewhere
at Reaphook Hill, conglomerate is absent and feldspathic sandstone disconformably overlies calcrete-capped
Bendieuta Formation (Gehling, 1971; Moore, 1980). The Coads Hill Member below unit H is ripple-laminated
sandstone, siltstone, shale, burrow-mottled limestone and stromatolites. Shallow marine to intertidal, muddy

alluvial plain and poorly oxygenated lagoon environments are represented in complex succession (Moore, 1980).

Unit H is nodular limestone with shaly to stromatolitic lower and upper beds, desiccation cracks and halite
imprints. Trilobites (Balcoracania dailyi) are uncommon in unit H and abundant in units G and J (Moore, 1980).
Of particular note are the dozen or more tuff bands 0.05 to 1.4 m thick in the southward thickening (140-200 m)
Coads Hill Member.
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Similar facies variation is found in Yalkalpo-2 drillcore but in a shallow subtidal setting. An unknown
thickness of upper Mernmerna Formation has been removed by erosion, leaving a thin remnant beneath a scour
surface. Clasts in the overlying conglomerate are platform limestone in quartz-feldspar granule and red volcanic
por;;hyry matrix. Succeeding lithologies are silty to granule sandstone, burrowed fenestral mudstone, nodular
oncolite limestone and oolite; all riddled with tuff beds 0.05 to 0.3 m thick. Porphyry granules which persist

several metres above the base of Billy Creek Formation imply erosion of newly exposed Benagerie Ridge.

Channels have been identified seismically in the Hawker Group at depth in the Moorowie Syncline
(Adams, 1987). They form a complex up to 4 km wide and appear to head north from an origin near Reaphook
Hill. Although not yet drilled, they are attributed here to the same erosional events represented by the basal
Coads Hill Member and other units beneath the Edeowie Limestone Member in the Flinders Ranges.

The Edeowie Limestone Member and equivalent evaporitic facies are thin but widespread, representing a
return to tectonically quiescent conditions. Although the first phase of the Kangarooian Movements was short-
lived in the Arrowie Basin, volcanic activity continued, since tuff beds occur in the Edeowie Limestone Member
(Moore, 1979a), lower Billy Creek Formation (Dalgarno, 1964; Moore, 1979b, 1980) and Yarrawurta Shale on
the Stuart Shelf (Daily, 1976b). The most intense extrusive volcanism suggested by tuff bed frequency and
distribution, is recorded in the eastern Flinders Ranges in upper sequence € 1.3, (late Botomian), and most likely
correlates with eruptive phases of the Truro Volcanics in the Stansbury Basin to the south.

SEQUENCE SET € 2

Two depositional sequences (€ 2.1, 2.2) are distinguished in set € 2 (Fig. 7.2). The base of sequence

€ 2.1 at the top of Hawker Group marks a regional lowstand, but with tectonic overprint. The boundary marks

a significant event on the eastern seaboard of the Gawler Craton related to changes in the rate and direction of
extension associated with partial dismemberment of the Gondwana Supercontinent.
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UNCOMMON Pb & Zn MINERALS - NORTHERN FLINDERS RANGES

APPENDIX 14

NAME
Scholzite
Smithsonite
Cerussite
Hydrozincite
Aurichalcite
Rosasite

Hemimorphite
(Calamine)

Willemite
Hedyphane
Vanadinite
Finnematite
Cesarolite
Chalcophanite
Coronadite
Celestite
Bronchantite
Anglesite
Zinkosite

Polysphaerite
(Pyromorphite)

COMPOSITION
CaZn,(PO,),.2H,0
ZnCO,

PbCO,

Zn5(CO,),(OH)s

2(Zn,Cu)CO,.3(Zn,Cu)(OH),

(Cu,Zn)CO,,(Cu,Zn)(OH),

(ZnOH),. SiO,

(Zn,Fe),Si0,
Pbs(AsO,),Cl
Pby(VO,),Cl
Pb,(AsO,),CL
Pb(OH),.3MnO,
(Mn,Zn)(OH),.2Mn0O,
PbMnO,.7H,0 |
SrSO,
CuSO0,.3Cu(0OH),
PbSO,

ZnS0,

(PbC1Pb,(PO,)
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2.1 Exploration Data Listings

2.2 Computer Diskette (1.4 I§byte 3.5") i
FILE NAME CONTENTS
AMVTREPT.WP Report MVT LZ Northern Flinders Ranges
MVTAPPDX. WP Short Appendixes - MVT LZ Northern Flinders

Ranges

ARRSTRAT.WP Cambrian Stratigraphy - Arrowie Basin
MVTDATL.WK1 Macro Sortable Exploration Data Listing
COPREV.WP Exploration Reviews - Copley Sheet
PARAREV.WP Exploration Reviews - Parachilna Sheet
ORROREV.WP Exploration Reviews - Orroroo Sheet

APPENDIX NO TOPIC )
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3.1 Exploration Reviews - Copley Sheet

32 Exploration Reviews - Parachilna Sheet

3.3 Exploration Reviews - Orroroo Sheet
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APPENDIX 2.1

EXPLORATION DATA LISTINGS

- Sorted by SADME Envelope Number (sequential)
- Sorted by Review Number (Appendixes 3.1-3.3)

- Sorted by Regional Location (See Figure 15)

- Spreadsheet Instructions.



*kkxidik DATABASE INFORMATION & INSTRUCTIONS  kdokokakok

MACRO DRIVERS FOR DATA LISTING

afe a4 3¢ ok afe e sfe ae o afe e e o afe e e s afe s e o o afe afe e o afe e afe o afe e afe e o

MACRO FUNCTION
ALT-C Displays the COPLEY data listing (also ‘HOME’).
ALT-P Displays the PARACHILNA data listing.
ALT-O Displays the ORROROO data listing.
ALT-E Sorts listing by SADME ENVELOPE number.
ALT-S Sorts listing by SAMREF catalogue number.
ALT-T Sorts listing by SML & EL TITLE number.
ALT-R Sorts listing by AG number, RB 88/41.
ALT-V Sorts listing by REVIEW number, (this report).
ALT-L Sorts listing by STRUCTURAL LOCATION.
ALT-H Displays a description of the Listing’s structure.
ALT-M Displays this page.
ALT-D Prints the entire data listing (See note).

(setup: compressed print on wide paper)

ALT-G Sorts listing by geophysics method

MVT DATA LISTING - EXPLANATORY NOTES

e e e o 2 e sfe 2 o afe e e o afe i ae s e e e she e s e fe o s o o e e e o e o e ok

GENERAL

There are thirteen data fields to each record. The nature of each is desribed in the following notes.
The macros sort using these parameters.



- REVIEW NUMBER

The review number has three components:

The first is the consecutive listing number of descriptions concanted from SAMREF, RB 88/41 , RI
37, and scanning of the literature presented as part of this study.

The second is a simple code designating the 1:250,000 map sheet

The third is up to three codes that correlate with the regional synclinal structures (Tectonic Domain)
to which the reference relates. '

CODE REGIONAL STRUCTURE SHEET

G General references.

A Aroona Syncline COPLEY

B Balcoracanna Syncline : PARACHILNA
B Wilkawillina Graben PARACHILNA
C Cadnia(-Mt. Hack) Syncline COPLEY

D Donkey Bore Syncline PARACHILNA
E . Ediacara Syncline =~~~ COPLEY

F Mt. Frome Syncline PARACHILNA
H Reaphook Syncline PARACHILNA
J Ajax Syncline COPLEY

K Kanyaka(-Druid) Syncline PARACHILNA
L Mt. Ragless Syncline ORROROO

M Memmema Syncline PARACHILNA
N Narina Syncline COPLEY

6] Cotabena Syncline PARACHILNA
18] Warrakimbo Syncline PARACHILNA
P Nepabunna(Angepena) Syncline COPLEY

R Red Range Syncline COPLEY

S Mt. Serle Syncline COPLEY

U Bunyeroo Syncline PARACHILNA
w Arrowie Syncline COPLEY

Y Yappala Syncline PARACHILNA
XD Mit. Deception Anticline COPLEY

XA Arkaroola Syncline COPLEY

These codes are used for the location sort macro.

RB 88/41 ‘AG’ NUMBER

This code/number is a sequential number in SADME report book 88/41 which addresses the
distribution of lead & zinc mineralisation in the Adelaide Geosyncline. (AG prefix)



RECORD NUMBER

A once only record that was generated by the SAMREF data output that was used for this project.
It is retained as a hidden column in the sheet for back track referencing. (deletion will affect the
macros)

SAMREF NUMBER

Unique catalogue number identification within the SAMREF database

ENVELOPE NUMBER

The file number whithin which the reference is actually stored by the SADME library system. (Data
is available as microfische or hard copy.)

TENNEMENT NUMBER

This is the exploration title number under which the exlporation work was carried out. Up until 1973
Special Mining Leases were issued, and subsequently Exploration Licences. (SML & EL
respectively)

DATE/YEAR

YEAR of or following title expiry when data was accessioned into the public domain. (usually
SAMREF) .

SADME PUBLICATION

Publication used in the study as a source of information (other than RB 88/41).

REGIONAL LOCATION

The general geographical locality cited whithin the reference.

TECTONIC DOMAIN

The main tectonic entity(ies) that is(are) the focus(ii) of the reference. This classification was created
in this report to correlate references on a geo-tetonic basis to avoid diverse locational data. It is
encoded within the REVIEW NUMBER (see above list).

STRATIGAPHIC UNITS

A listing of the main LOWER CAMBRIAN stratigraphic units that are the focus of this report. (There
are however, some exceptions.)



EXPLORATION MODES

Primary methods of exploration and activities undertaken and described in the reference.

COMMENT

Cross-referencing information and other reevent data.

GEQPHYSICS (Codes)

AM Aeromagnetic IP - Induced Polarisation
DL Down hole logging RA ' Radiometric

EM Elecromagnetic RE Resistivity

GR Gravity SE Seismic

GM Ground magnetic SI Sirotem

X None SP Self Potential

Bty
PRINTING

Before printing it is recommended that either :---
GEOPHYSICS (Cols. Y, Z, AA-AC) or COMMENT (Col. X) be hidden.
HIDE /WCH (Point Range)
UNHIDE /WCD (Point Range)

~ HIDDEN COLUMN

Column "J" is hidden in the worksheet and is available for data entry such as user library index
information.

UPDATING THE SPREADSHEET

This sheet is designed for user up-dating. Entries should be made at the bottom of the appropriate
sheet listing and the range name (sheet name) modified in the usual way.

e e sk e she e 3 sfe e s e s e S e S e sbe ke e o sk e ke e e e ke e dkeske ke ske e ok



RBVIEN 1B 88/d1

NUNBBR  NONBER

¢
6
5C8
1o
37 e
1o
1
o
Hcr
1o
1o
1o
39 c¥
316
31
31
e
58
58
58
80
£0c8
0 (B
100
100
20
i c
jce
fHeo
13 CF
13 ¢
e
Jce
6cc
1¢e¢
8 CE
R
e
ycr
10w
1o
na
35 cagp
35 (iR
35 Ciet
35 CiEd
35 ChBA
35 Caed
35 CRBA
g
420

16 69

1Y

A6 28

AG 28
AG 28
LR E)
13
16 33
1Y)
16 32
0 H

AG 45

6%
A28
EY)
16 4
G 46
64
i6 22

1]
AG 28
AG 28
AG 28
16 28
XG 28
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Jo. NUMBBR NUNBER

IPILE

COPLBY
COPLEY
COPLBY
COPLEY
COPLBY
COPLBY
CoPLEY
CoPLEY
CoPLBY
COPLBY
COPLEY
CoPLBY
COPLBY
COPLEY
COPLBY
CoPLBY
COPLBY
COPLBY
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CoPLRY
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COPLEY
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CoPLEY
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COPLEY
CoPLBY
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12 1002869
13 1002858
13 1002857
13 1002856
15 1002774
17 1003967
18 1003973
55 1002760
55 1002756
55 1002756
55 1002785
55 1002759
55 1002758
55 1002757
67 1002776
661002641

TENENENT

SKL Yo,

BL Jo

DATE  SADNB  RBGIONAL
YBAR PUBLC'N  LOCATION

TECPONIC
DORAIN

Irrovie Rasin

Mdelaide Ceosyacline
Bdiacara Syacline
Arrowie Syaclize

Ajax & Cadnia Syaclines
Arrovie Syacline

Hjax & Cadnia Synclines
Arrovie Syacline
Arrovie Spclize
Arrovie Syrclize
Areovie Syacline
Arrovie Syrcline
Arrovie Syacline

Liax & Cadnia Syaclizes
Ljax & Cadnia Syaclines
Ljax & Cadnia Syaclines
Ljax & Cadnia Synclizes
Bdiacara Syacline
Bdiacara Spacline
Bdiacara Synclize

Balcanoo. (Moro, ¥ertalooma)drrowie Syscline

Bdiacara Syncline
Bdiacara Syucline
Cadnia Syncline
Cadria Syacline
Cadnia Syncline

N inlay Ck, Italowie GorgeMepabumsa Syncline

Cadria Syacline

Aroona, Arrowie, Narina, Balcoracama, fanyaka Synclines
Noorowie, Xts.John-Chambers Nt Prome Syacline
Noorowie, Kts.Johs-Chambers Nt Prome Symcline

Nepabunra Syncline
Nepabezma Syacline
Cadeis Syacline
Cadnia Syacline
Bdiacara Syacline
Red Range Syacline
Red Range Synclize
Red Range Syaclize
Narisa Syncline
Arkaroola Syaclize
Arrovie Syncline

STRAPIGRAPEIC
s

Lover Canbrian

Melaidean & Lover- Niddle Canbrian
Ajax Ls.

Parachilza Pmn. & ¥ilkavillima Ls.
Ajax 1s, & Parachilna Pormation
Parachilza Pen. & Vilkavillina s,
Ajax Lg. & Parachilma Pormation
Parachilza Paz. & ¥ilkawillina ls.
Parachilaa Pan. & ¥ilkavillina s,
Parachilna Pan. & ¥ilkawillina Ls.
Farackilea Pan. & ¥ilkavillima Ls.
Parackilna Pan. & ¥ilkawilliza Ls.
Parachilsa Pam. & Vilkavillina Ls.
Mjax L8, & Parachilaa Formation
Ljax Ls. & Parachilna Pormation
Ajax Ls. & Parachilna Pormation
Mjax L. & Parachilna Pormation
Ajax Linestone

bjax Lisestone

Ajax Linestone

Parachilna Pormation

Parachilna Pan, Ajax Linestone
Parachilra Pan, Ajax limestone
Bavkver Gp. (Ajax/Wilkawillina Ls.)
Bawkver Gp. (Ajax/¥ilkavillina Ls.)
Bawkwer Gp. (Kjax/¥ilkawillina ls.)

BIPLORATION
NODBS

9-Jas-92

CONMENT  GBOPHTSICS

Tech. Rev. BMetals, lar. Cand. N.PL.Ra. SEE RB €7/131
Tech. Review - Lead-Zinc Nineralisation &G XX refer X

Drilling

Strean Sed., RChip, Mapp.

Strean Sediment geochemistry
Drilling

Strean Sedinent geochemistry
Strean Sed., RChip, Napp.

Strean Sed., RChip, Mapp., Brill.
Strean Sed., EChip, Mapp.

Strean Sed., RChip, Napp., Drill.
Strean Sed., RChip, Mapp., Drill.
Strean Sed., RChip, Mapp.. Drill.
Strean Sed., MChip, Mapp.

Stream Sed., RChip, Napp.

Strean Sed., RChip, Kapp.

Stream Sed., RChip, Napp.

Drill, Struct. Iatp., Res. Rey.
Drill, Struct. Intp., Res. Rev.
Drill, Struct. Intp., Res. Rev.
Rock Chip Geochemistry

Drill, Struct. Intp., Res. Rev.
Geophysica] Interpretation
Strean Sed. & Soil Ceochemistry
Strean Sed. & Soil Ceochemistry
Stream Sed. & Soil Geochemistry

Pclna.Fan, Vilk.§ Par. s, Wepabumna Sit.Streaw. Sed.,

Havkwer Gp. (Ajax/¥ilkavillina ls.)
Bagal Casbrian

Vilkavillina Ls.
Vilkavilliza Ls.
1jax Limestone

Parachilna Fa., Wilkawillina & Parara Ls.Rock Chip & Soil Geobemistry, Napping SEB BNV 961,

Ajax Linestone

Nax/¥ilkavillin Ls.
Njax/Vilkavillina Ls.
Mjax/Milkavillin Ls.

Upper Prot. Wonaka Pmp.-¥ill./Ga. Veins

Skillogalee Dolomite
Parachilea Pan. & Wilkavillina Ls.

1972 R1 37 Northerz Plinders Raages
1967 8B 88/41 Northern Plinders Ranges
1962 &1 37 Bdiacara

1966 RI 37 Balcamooma {Noro)

1967 21 37 Beltama

1966 R1 37 Balcasooma (Noro)

1967 R1 37 Beltama

1966 RI 37 Iromstose Bore

1966 81 37 Balcanoona {Koro)

1966 81 37 Balcancona (Noro)

196721 37 Dalcanoona (Xoro)

1967 Balcanoona (Noro)

1967 81 37 Ironstone Bore

1967 81 37 Pattapa

1967 R 37 DPuttape

1967 R1 37 Beltam

1966 BRI 37 Beltama

1967 21 37 Bdiacara

1967 81 31 Bdiacara

1962 Biicana

1963 31 37

1968 Biican

1968 Bdiacara

1969 Siding Rock

1969 Sliding Rock

1969 Sliding Rock

1969

1969 Sliding Rock

1968

1968

1970

1968 It. Refinlay Ck.

1969 At. NeKinlay Ck.

1969 Nt. Bayley

1969 sHdiag Rock

1970 Bdiacara

1970 Beltana-Red Range

1969 Beltana-Red Range

1969 Beltana-Red Range

1970 Jubilee Range

9 ¥ooltama

Ith! Noro Springs

1970 Beltama, Bdiacara, droom
151 Beltana, Bdiacara, Aroosa
19 Beltana, Bdiacara, Aroom
1970 Beltana, Bdiacara, drooma
1970 Beltasa, Bdiacara, Aroona
19 Beltana, Bdiacara, Arooma
191 Beltana, Bdiacara, Aroona
1970 Balcanoona (Koro)

1870 Angepena

fed Ra., Bdiac., Aroosa Syp Ajax ls.

Red 2a, Bdiacara, Arooma Sym Ajax ls.

Red Ra, Bdiacara, Aroowa Sym Ajax ls.

Red Ra, Bdiacara, Arooma Syn Ajax Ls.

Red Ra., Bdiac., drooda Sya Ajax ls.

Réd Ra., Bdiac., Arooma Syn Ajax lo.

Red Ra., Bdiac., droona Syn Ajax ls.

Parachilna Pan. & ¥ilkawillina Ls.
Parachilaa Fmn. & Ajax Limestone

Arrovie Syncline
Cadnia Syncline

Stream Sed. & Rock Chip Geochemistry

1
$88 BNV 634,1
SEB BNV 1311
SBE BBV 564X
S8R BN M0

1
SEE BNV 564X
SBB EBV 564.X
SEB BIV 564,1
SEB BNV 564,1
SEB BNV 564,1

1

1
SBE BNV 623 1

e g e e

1
SBE BNY. 695IP

TNCLUDES SALX
SEE BNV 11308

Regional Stream Sed. Geochemistry SurveySER BNV 1329%
Parackilea Fn., Vilkawillina & Parara Ls.Strean Sed. & Rock Chip Gechm., DrillingSER BNV $97.0k
Parachilea Fn.; Wilkavillina & Parara Ls.Napping, Geopbysics

Sta. Sed. Poll-up, soil & lat. Ceochen.
Sta. Sed. Poll-up, soil & lat. Geochem.

Strean Sed. Geochemistry

Stream Sed. Geochemistry
Strean Sed. Geochemistry
Strean Sed. Geochemistry
Strean Sed. Geochemistry
Stream Sed. Geochemistry

Strean Sed., RChip Ceothen,
Geophysica-Seismic Survey

SBB-ENV 997,81
1

1
1
1
1
1
1
1
1
Melaidean 1
1

Geophysics, Napping, Soil Geoch. & DrillSEB BNV, 183BMIPSEGRCK
Geophysics, Napping, Soil Geoch. & DrillSEB BNV, 183BNIPSEGRCX

Geophysics-AENAG Survey (Rlectromag.)
Geophysics-Review of methods.
Geophysics-Gravity Survey

_lappinq, Soil Geoch. & Drill.

Stean sed, Soil & Rock geochenistry

SEB BNY. 183E0
BRIPSEGRGN
0
1

Yot VY releX
1



EEVIBY 8B 88/41 SEBRT PACR SANREP ENVELOPS  TENEENT  DATE SAONE  RRGIONAL TECTONIC STRATIGRAPEIC ‘ BIPLORATION 1-Ja-93

NUNBER NOMBER  /PILB Wo. NONDER NONBER  SKL No. BL o TRRR POBLC'N  LOCATION DONAIN L 164 NODES CONNREY  GBOPEYSICS
e COPLEY 66 1002640 1289 3% - 180 Angepena Cadniz Syacline Parachilna Pma. & Ajax Limestone Geopbysics-IP survey. r
36 CSP COPLBY 58 1002623 1324 36 - 18N It Serle Nt. Serle, Nepabumea Synel. Marina Grywk. & Lr. Cambrian Diamond Drilling 1
36 Csp COPLBY 58 1002619 1334 36 - 130 It. Serle . Serle, Wepabumma Syac. Warina Grywk. & Lr. Cambrian Geophysics - Magmetic Survey 4|
36 csp COPLRY 58 1002622 1324 346 - 180 It. Serle At. Serle, Nepabuwma Sype. Marima Grysk. & Lr. Cambrian Geophysies - IP Survey I}
13CF 26 45 COPLEY 19 1002289  13%0 17 - 13N Noorowie, Xts.Johe-Chambers Nt Prome Synclize Parachilsa Pu., ¥ilkawillina & Parara Ls.Stream Sed. & Roek Chip Gechn., Drilling$EB BNV 997,24
TECSP 16 3T coPLBY 221002651 Ml 41 - 1M Mt Serle-Castle Rock Bt. Serle, Bepabunma Syncl. Marima Crysk. & Lr. Cambrian Petrology & Strean Sed, Geochemistry  SBE BNV 20811
14 05P 06 3T cOPLBY 22100363 1481 4 - MM Kt. Serle-Castle Rock Kt. Serle, Nepabumna Syncl. Narima Grywk. & Lr. Cambrian Petrology & Stream Sed. Geochemistry  $BB BNV 2081
14 CSP AG 37 COPLEY 22 1002654 1481 0w - unm Nt. Serie-Castle Rock N, Serle, Bepabumma Synel. Mariza Crywk. & Lr. Cambrian Petrology & Stream Sed. Geochemistry  SBE BNV 2081%
TECSP MG 37 COPLBY 22 1002650 1481 &2 - 1N Nt. Serle-Castle Rock . Serle, Nepabumma Syacl. MNarima Grysk. & Lr. Cambrian - Petrology & Strea Sed. Geochemistry  SBEB BNV J081X
14CSP AC 37 COPLBY 22 1002653 M8t 411 - 1M At. Serle-Castle Rock At. Serle, Nepabumza Symel. Mariza Crywk. & Lr. Cambrian Petrology & Stream Sed. Geochemistry  SEB BNV 2081X
1505C A6 34 COPLBY 24 1001875 1885 5k - 1M Kt. Serle-SIid.Mk, Yaraveemalt. Serle, Cafisa Synclines Parachilna Pam. & Ajax ls. Soil & Rock Chip Geockemistry, Ceophys. SBB BNV 961,BX
15C5C 16 34 copLBY 4 100MM 1585 B - 1M It. Serle-Sliding Rock Kt. Serle, Cadina Syaclimes Parachilnma Pam. & Rjax Ls. Soil & Rock Chip Geoehemistry, Geophys. SEB BEV 961,BX
16 COB G 47 COPLBY 26 1004309 1638 557 - 1971 B 81/11%third Pu, Linda, Moro Gorgedrrovie, Balcordcanma Symcl. Parachilza Fam. & Wilkawillina Ls. Strean Sed. Geochemistry-Pield Follow wp 1
16 COB 26 36 COPLEY 26 1004208 1638 557 - 1971 RB 81/119%hird Plu, Linda, Moro Gorgedrrowie, Balcoracanma Symel. Parachilma Fun. & Wilkawillima ls. Stream Sed. Geochemistry-Field Follow up 1
16 CY0  AC 36 COPLBY 26 1004310 1638 551 - 1971 B $1/119%hird Pla, Linda, Noro Gorgedrrovie, dalcoracanma Syacl. Parachilaa Pam. & Wilkawillina Ls. Strean Sed. Geochemistry-Field Follow up i
16 C¥8 MG 47 COPLEY 36 1004206 1638 587 - 1972 &% 81/118%hird Pla, Linda, Xoro Gorgedrrowie, Baleoracanna Syncl. Parachilma Pmm. & ¥ilkawillina Ls, Strean Sed. Ceochemistry-PField Pollow up I
170 COPLEY 29 100y 183 S - I3 nt. Back Yarina Syaclize Lover Cambrian Strean Sef. Ceochemistry 1
18 CAXD COPLBY 30 1000330 1683 585 - 18 Beltana {Nt. Deception Ra.) Nt. Deception Maticline Vonaka & Bunyeroo Pans, Strean Sed., Rock Chip, Geochemistry  ?Mot M¥P rell
19t A6 46 CcorLBY 31 767 100 5B - BN Red Range (Beltass) Red Rarge Syncline bjax Limestone Stream Sed. & Rock Chip Geochemistry 1
20 CC COPLBY 33 1015387 1785 608 - 13N It. Bayley Cadnia Syncline (vest) kjax Linestone Stream Sed. Geochemistry !
A CE MG 28 COPLBY 33 1015400 1835 €31 - 1§ Bliacara Bdiacara Syncline Parachilna Pan. & Rjax s, brilling & Geochenistry 1
225 A6 37 COMEY 34 1001604 2081 08 - 1373 nt. Serle At. Serle Syncline ¥ilkavillisa Ls. S0il Geochemistry $EB BIV 3314X
1 CB G 28 COPLBY 36 1001335 214 - 1 Bliacara Bdiacara Syzeline djax Lisestose brilling 1
1 CB  AG 28 COPLEY 36 1001336 254 - 6 U Bdiacara Bliacara Syaclize bjax Limestone Drilling 1
Wces MG COPLEY 37100047 1M - % 19 Nt Serle Mt. Serle Syncline Vilkavillina s, Strean Sed. & Soil Geocheistry SEB BNV 20811
B0 M4 COPLBY 38 1001345 11 - 1’ U foro Gorge Arrovie Syncline Parackilna Pma. & Vilkawillina Ls. Drilling & geoghenistry SBE BUV B64,1P
WCC M6 34 cOPLRY 40 1014843 M - n 1 §1d. Rek., BIK. 8. Spg., WarCadnia Syncline filkavillina/hjax Ls. Napping, Soil geochemistry & Drilling SBB BNV 961,IPEN
no COPLBY 42 1001710 % - 107 1N At. Roeduck Arrovie Syacline ? Parachilna Pan. & 7 Vilkawillina Ls. Stream Sed. & Soil Geochenistry o
noa COPLEY 43 1011948 /%% - #1981 Tirlpa., Nt Hack, Pateta. Bilarina Syacline Hilkavillina (Wirrap. Mem.} & Parara 1s. Strean Sed. Geochemistry & Napping 1
/0N MG CoPLBY M4 2030 41 - 56 1M lagepena, & Noro Gorge Arrovie, Nepabamaa Syncline Nepabumna SIt., & Parara Ls. Napping, Drilling & RChip Geochemistry SBE BEV 337,1P
J9C0 MG 46 COPLBY 44 2030 4l - 3 1M Xt. Roberts, Rlerwabera,  Arrovie, Nepabumma Syncline Parachilsa Pam., Wilkawillim Ls., Kapping, Drilling & RChip Geochemistry SEB BNV 937,IP
fCP NG B6 COPLBY 68 35 3N - 1138 188 Nts. Fra. & Chabs, Noorowie Mt. Frome Syncline Vilkavillina & Parara 3. Jack Hammer Geochem, Geoplys. 1
WCP AGH6 coMMBY 6% /AU N - 807 1987 Nts. Pra. & Chabs, Noorowie Nt. Prome Syncline Hlkavillina & Parara Ls, Jack Banmer Geochen, Ceophys. I
CF MG 5 corLeY 68 S I - 58 188] Nts. Fra. & Chabs, Moorowie N, Prose Sysclise Vilkavillina & Parara Ls. Jack Bamwer Geochea, Geophys. 1
nee COPLBY 46 1011648 313 - 563 1980 Siiding Rock Cadeia Syncline Parachilna Fan. & Wilkavillina Ls, Xap., Stra.Sed.& RChip.5., Gphys., Drill. GHGR
0 COPLBY 46 1011648 3738 - 563 1981 S1iding Rock Cadnia Syacline Parachilea Pap. & Wilkavillina s, Xap., Stra.Sed.& RChip.5., Gphys., Drill. GHGR
2 COPLEY 44 1013038 432} - 536 1981 SBB BNV 3641 (above) Arrovie, Nepabuusa Syncline Pinal Report-interpretive, Geophys.  SBR BNV 337,1?
JLCD A6 50 corLBY 48 24 Wy - 894 1986 Aen Bill Donkey Bore Syncline ? Parachilng Fan. & 7 Wilkawillina ls. Photogeol interpretation, mo field wk. 1
WCd AG50 cornBY 48 N W - 188 1986 1oz Bill Donkey Bore Syncline ? Parachilna Fen. & ? ¥ilkawillina ls, Photogeol interpretation, mo field wk. SEB BNV 23181
I MG 29 COPMRY 49 M0 A - 103 1387 Puttapa jax; Aroona Syacline Ljax Linestone Strat. Napping, RChip Goechem. & Drill. INCLOBRS BL IP
A ACHIO COMEY 4 M0 B4 - 1038 1887 Mattapa bjax, Aroona Syacline Kjax Linestone Strat. Xapping, RChip Goeckem. & Drill. INCLUDRS ML I!
N MG CcOPLRY & M 6 - 1269 1987 Puttipa Rjax, Arooma Syacline Ajax Linestone Strat. Napping, RChip Goechem. & Drill. INCLUBBS ML IP
J1C30 MGHI0  COPLBY 4% Mi0 o4 - 1268 188 Pattapa Yjax, drooms Syncline bjax Linestoze Strat, Mapping, RChip Goechen, & Drill. INCLODES XL IP
JI SN MG 43 comaBY 52 1815 he4D - 1135 1986 1t. Oro {kngepens) Cad. Mt.Srle. drr., Nep.Syacl. Parachilna Fu., Wilkavilling & Parara Ls.Stream Sed. & Rock Chip Geochemistry 1
JICPSH MG 38 cOPLRY B2 150 66B1 - 1235 1986 At. Oro {lngepena) Cad. Mt.Srle. der. Mep.Syncl.Parachilna Pu., Wilkavillina & Parara Ls.Strean Sed. & Rock Chip Geochemistry 1

JIChSY MG 49 COPLRY 52 2251 €M% - 1345 1986 Kt. Uro (Angepena) Cad. Mt.Srle. drr., Nep.Synel.Parachilna P, Wilkawillina & Parara Ls.Strean Sed. & Rock Chip Geochemistry 1



REVIEW RB 88/41 SEERT PAGR SANREF ENVELOPR  TENENBNT  DATE SADNE  RBGIONAL TECEONIC STRATIGRAPEIC BIPLORATION W-dar-$2

JUNDER NONBER  /FILE Wo. WUNBER NUNDER  SL Wo. BL Mo YBAR POBLC'Y  LOCATION DOXRIN (14 H0DBS CONNENT  CBOPRYSICS
38 PPB PARACRILNR T4 3552 0 - - 1991 28 81/10iMt. Chambers -Wirrealpa  Kt. Frome & Balcoracara Syr Parachilma Pa., Wilkawilliza & Parara Ls.Drilling SEB BV, 80X

0 G MG 69 PARACRILNR 1002220 [ = 19138131 Yorthern Plinders Ranges  Arrowie Basin Lover Cambrian fech. Rev. BMetals, iwr. Camb. M.F1.Ra, SER 2B 67/121
[ PARACAILNA 351 b - = 1967 &6 $8/041northern Plinders Ranges  Adelaide Geosyacline Melaidean & Lover- Middle Canbrian Tech. Review - Lead-Zisc Nimeralisation AG XX refer I
10 PARACRILMR 1 1404 [ = 1986 1B $6/022Mthn Plind Ra Matiomal Park Buzyeroo Symclize Parachiloa Fun. & Wilkavillina Ls, Lead Zine Bxploration RBIP
1P0  AG 53 PARACEILNR 1 1497 0y - = 1986 2B $6/018Nthn Flind Ra Natiomal Park Bunyeroo Syaclize Parachilza Pan. & ¥ilkawillina Ls. Lead Zine Bxploration 1

4 MIX 16 74 PARKCEILNL 17 1002292 600 9 - 19668137 Yillockra (K. Arden) YTappala, Tanyaka Syaclizes FParachilma Pun. & ¥ilkawillina ls. Stra Sed., Soil, & RChip Geocken, Napp. SEB BNV 41,1
300G 58 PARACEILNL 13 100230 601 95 - 196600 37  Reaphook ill/Bau Bore Reaphook Synclize Parachilza Pan. & Wilkavillina Ls. Nappizg & Stra. Sed. RChip Geochemistry 1me
N PRRACEILIR 49 W12 660 115 - 1966 RI 31 Lake Torrems Bunyeroo Syacline ¥ilkavillina & Parara Ls. 8ilt, Soil, RChip Geoch. & Geophys,  SER BNV 23SeAMIP
3 mr PARACEILID 15 1002303 611 133 - 19671137 Nts. Lyall & Prome, ¥irrlpa Marina, BBore, Nt. Frome Sy Parachilna Pem. & Wilkawilliza bs. Stream Sed., Bock Chip Geochen & Happing 1

5 1B PARRCRILNA 19 ®9H4 1 1 - B B Raatell Nalcoracana Sysclise Yilkavillina 1s. Stream Sed. Ceochemistry SEB BNV, 111
L8] PARACHILER 19 1002283 N1 - 18678137 EE Nantell Balcoracana Syaclize Nlkavillina Ls. Stream Sed. Geochemistry $EB BNV, 6101
1M PARRCEILNL 12 1002210 MW 131 - 1967 R1 37 Baw Bore/Reaphook Hill Reaphook Syaclize Parachilea Fan. & Vilkavillina Ls. Stra Sed., Rehip., Mapp., Cost. & Drill. {4}
1M PARACHILNL 12 1002210 M3 138 - 1968 RI 37 Reaphook ill/Bau Dore Reaphook Syacline Parachilpa Yap. & Vilkawillina 1s. Stra Sed., EChip., Xapp., Cost. & Drill. 8
6D AG 60 PARACEILNL 20 1001676 800 1) - 19678137 third Plain Balcoracana Syacline Parackilna Pan. & Wilkavillima bs. Napping, Costeaning, & Drilling, ReservelNCLUBES HC I
610 G 60 PRRACHILNA 20 1001675 800 143 - 1967 RI 37 Third Maia Balcoracama Syaclize Parackilsa Pan. & Wilkawilliza Ls. Xapping, Costeaning, & Drilling, Reserves 1
3P LG 58 PARMCHILNL 12 1001613 863 131 -~ 1968 &I 37 Rau Bore/Reaphoot Eill Reaphook Syacline Parachilsa Fan. & Wilkavillina Ls, Stra Sed., RChip., Mapp., Cost. & Drill. Ipse
TPB  AG 59 PARACKILNA 32 1001593 %5 166 - 1969 Orraparimm Buakers Grabex, Balcor. Symc.¥ilkawillina La. Strean Sed. Geochemistry SEB BNV 34270
198 4G 59 PARRCEILNL 23 1001594 965 166 - 1369 Orrapariana Bunkers Grabes, Dalcor. Symc.Wilkawillima Ls. Strean Sed. Geochemistry SEB BNV 34210
TP 16 59 PARACEILNL 22 1001593 965 166 - 1969 Orrapariame Bunkers Graben, Balcor. Syae.¥ilkawilliza Ls. Strean Sed. Geochemistry SEB BNV 3437
BPG PARACHILEL 24 1000268 §15 W3 - 1968 Arooma, rrovie, Warina, Balcoracana, Tamyaks Synclizes Basal Cambrian fegional Stream Sed. Ceochemistry SurveySEB BNV 13191
M PARACHILUR 25 100061) 1AV R 1 Nt. Joke - At. Chambers  Ht. Prome Syaclime Vilkawillina , Parara, & Bezindetta Lsts.Radion. Svy, Stra. Sed. Geoch. & NappingSBR BNV 1104RA
S PARACHILNR 25 1000616 %1 U1 - 198 At. Johs - At, Chambers  Nt. Prome Syacline Vilkavillina , Parara, & Besindetta Lsts.Radion. Svy, Strm. Sed. Geoch. & WappingSBB BNV 110411
9y r PARACEILNA 25 1003089 4104 211 - 1970 Nt. Jobn - Mt. Chambers  Nt. Prome Syaclize ¥ilkavillina , Parara, & Bevindetta Lsts.Badiom. Svy, Stra. Sed. Geoch. & MappiaglNCL 2174, BN
e PARACHILNA 25 10030%0 1104 217 - 1968 At. Jobz - Nt. Chasbers Nt Prome Syacline Parachilna Pe., ¥ilkawillina & Parara le.Strean Sed. & Rock Chip Gechw., DrillingSBR BV $97,11
10 P2 AG 61 PARACHILNR 28 1003956  IH6 290 - 19N At. Lyall - Third Main  Balcoracasa Syacline Parackilea Pu., Wilkavillina & Parara Ls.Ste. Sed. Pol-up, Napp. & Geock. & Drill. 1]
10 PB 4G 61 PARACBILNR 28 1003987  1m46 280 - 190 Kt. byall - Third Plain  Balceracama Synclise Parachiloa Pu., Vilkavillina & Parara ls.Sta, Sed. Pol-up, Mapp. & Geoch. & Drill. 1)
1078 4G 61 PARMCHILNA 26 1003954  1M6 230 - 19N Nt. Lyall - third Plain  Balcoracama Symclize Parachilna Pr., ¥ilkawilliza & Parara ls.Ste. Sed. Pol-wp, Mapp. & Geoch. & Drill, H
10 PB 16 61 PARACEILER 28 1003955 146 250 - 1970 Kt. Lyall - third Plain  Balcoracama Syncline Parachilza Pa., Wilkawillisa & Parara Ls.Ste. Sed. Pol-up, Mapp. & Geock. & Brill, n
110 A6 53 PARACHILNL 30 1003876 1157 303 - 1M Toras: Ats. Aleck & Nayward Neramerna & Baayeroo Synacs. Parachilea Pa., ¥ilkawillina & Parara Ls.Strean Sed. & Rock Chip follow-up Geock.SER SHL. 5761
e PARACEILNR 31 1003977  133%  1%0 - 1300 kases, CRL Reg. Stream Sed. SBB BNV 975, SNL 202 Basil Casbrian Streaw Sed. assess / Pield follow-up  SEB BNV, 9751
1306 PARACHILNA 31 1003977 1339 292 - 1970 B 81/1194sses. CRE Reg. Stream Sed. SEB BNV 973, SL 202 Basil Camdrian Strean Sed. assess / Pield follov-ap  SBE ENY. 9751
1206 PARACHILNA 31 1003978 1229 290 - 1971 UB 81/119ksses. CRA Reg. Stream Sed. SBE BNV 975, SHL 202 Basal Casbrian Stream Sed. assess / Pield follow-up  SBE BNV, 9151
1716 PARACRILNA 31 1003977 1229 293 - 19N ksses. CRL Reg. Stream Sed. SBE BNV 975, SNL 202 Basal Casdrian Stream Sed. assess / Field follov-up  SEB BNV, 9751

13 M PARACEILNE 33 1002767 1288 3 - 1970 Bavker Tappala, Tanyaka Syaclines. Parachilsa P., ¥ilkawillina & Parara Le.Napping & Stream Sed. Geochemistry SEB BNY. 1311

14 M PARNCILNE 34 1002355 1363 3% - 1M Reaphook Hill/Bau Bore Reaphook Syacline Parachilea Pan. & ¥ilkavilliza Ls. Nappizg, Rock Chip Sampling H
1 PMIRACHILNA 34 1003370 1363 3% - W feaphook Hill/Bau Bore Reaphook Syaclize Parachilza Pma. & Wilkawillina Ls. Napping, Rock Chip Sampling I
1 PARACEILNA 34 1002349 1363 39 - 19N Reaphook Hi11/Ban Bore Reaphook Syacline Parachilna Pan. & Wilkawillina Ls. Napping, Rock Chip Sampling 1
Hn PARACRILOR 34 1002373 1363 3§ - 13N Reaphook Hi11/Bau Bore Reaphook Syacline Parachilea Pan. & ¥ilkavillina Ls. Napping, Rock Chip Sampling 1
1N PARACHILNL 34 1003301 1363 3% - 1N Reaphook ill/Ban Bore Reaphook Syaclire Parachilaa Pan. & ¥ilkawilling Ls. Napping, Rock Chip Sampling 1
15 n PAMACEILNR 36 1002353 13! 3 - 190 Taker Kanyaka Syacline Vilkavillina, Parara Ls., Oraparinza Shl Stream Sed. Geochemistry. I

9 PR M 45 PARACHILEL 25 1003289 130 0 - MM Noorowie - Ht. Chambers  Ht, Prome Syaclime Parachilea Fu., Wilkawillina & Parara Ls.Napping, Rock Chip Gecchew. & Drilling 11PP=13CF A
16 B PARACRILNL 37 1004787 1531 SO0 - 18N Ravker Tanpaks Syacline Vilkavillina, Parara Ls., Oraparinza Sh1 Streim Sed. Geochemistry. X
17908 G 63 PARMCATLNL 38 100418t 1548 W7 - 1N fen Mile Creek Donkey Bore, Balcoracasa Syn Vilkawillina ls. Stream Sed. & Rock Chip follov-up Geoch.S5BB BNY. 163X
18988 DARACHILNA 40 1004206 1638 381 - 1972 1B 81/11%orwie.Gq., Third.?1, Linda Donkey Bore, Balcoracana Syr Vilkawillima & Parara ls. Stream Sed. & Rock Chip Geochenistry 1

18 1d PARACHILNR 40 1004208 1638 557 - 1971 1B 81/119Korwie.Gq., Third.P], Linda Doakey Bore, Balcoracasa Sya Wilkewillina & Parara la. Percussios Drilling Patavarta lime Pros. 1

18 18 PARACEILNA 40 1004209 1638 557 - 1971 BB B1/113Morvie.Gg., Third.Pl, Linda Donkey Bore, Baleoracana Sya Wilkawillina € Parara Ls. Streaw Sed. & Rock Chip follow-up Geoch. H

13 17 PARACEILNL 43 1000282 1687 S48 - I8N Noorowie - At. Chambers  Nt. Prome Syacline Vilkavillina & Parara ls. Nappizg & Sampling 1

30 PON A6 52 PARACEIL 44 1000334 1660 6 - 19 At. Hayward Buayeroo Syacline Parachilna Pa., Wilkawilliza & Parara Ls.Stream Sed., Napping, Drilling §88 BNV, 3001

0 M PARACHILNL 44 1000331  16M 383 - 1M It Aleck Nernmerna Syucline Parachilea Pu., Wilkavillina & Parara Ls.Stream Sed., Napping, Drilling S8R -BUY. 3031
nn PARACEILER 46 1004184 1677 %00 - 19N Hawker fanyaka Syaclize Parachilsa Pu., Wilkawillima & Parara Ls.Stream Sed. Geochemistry. SER ENY. 1531

R PARMCEILNA 46 1004184 1677 382 - I Druid Range Tanyaka Syncline Parachilna Pu., Wilkawillina & Parara Le.Stream Sed. Geochemistry. 1
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Yillockra - Mt. Arder

TRCTONIC STRATIGRAPRIC EXPLORATION W-dan-%i
DONAIN oS NODBS CONNENT  GBOPHYSICS
¥rips, The.21, Linda, Rep.B Doky Br., Dalc., Reaphk. Syn Parachilma Pa., Wilkawillina & Parara Ls.Mapping. 1
Nernmerna Syecline Hlkavillina & Parara ls, Strean Sed. 1
Neramerna Syaclize Vilkavillina & Parara Ls. Stream Sed., Soil, Rock Chip, Geoches. H
Baleoracana Syaclive Hlkavillina Ls. {concealed) ¥o signifcant work reported. 1
Reaphook Syacline Parachilna Pu., Wilkavillina & Parara Ls.Strean Sed. Geochemistry & Xapping 1
Balcoracana Syacline Yilkavillina Ls & Frome Gp. Photo-interpretation H
Nt. Prome Syrcline Parachilna Po., Wilkawillina & Parara Ls.R.Chip Ceochemistry & Napping H
Nt. Prose, Balcoracamma, §yn.Parachilea Fw., ¥ilkavillina & Parara Ls.Regional Appraisal 1
Mt. frose, Balcoracamsa, Sym.Parachilna Pu.; Wilkewillina & Parara Ls.Regional Appraisal 1
Donkey Bore Syuciine Parachilea Pu., Wilkavillina & Parara Lo-Nin. Nodel, RChip, Soil, Geoch. Napping 1
TBCTONIC STRATIGRAPHIC BIPLORATION W92
DONAIN s NODBS CONMBNY  GROPEYSICS
Lanyaka, Tappla, Ht. Ragless Parachilna Pu., Wilkavilliza & Parara Ls.Stream Sed., Soil, RChip Geochemistry Ipse

At. drden-Comstock
Radford Creek

Tanyaka Mines

Nt. Arden-Comstock
Radford Creek

fanyaka Nines

Kaayaka Nines

Taagaa

faanaha

Kt. drden/lagless Range
it Arder/Ragless Range
fapk

Rigless Range

Ragless Range

Nt. Arden-Comstock

. Ragless Syaclize
N, Ragless Syncline
Fanyaka Syacline

Kt. Ragless Symcline
Kt. Ragless Syacline
Linyaka Syncline
fangaka Synclize
Rasyaka Spacline
finyaka Syacline

Nt. Ragless Syrcline
Kt. Ragless Syncline
Yappala, Ranyaka Sysclines
Nt. Ragless Synclime
Kt. Ragless Synclize
Nt. Ragless Syacline

Parachilna Fn., Wilkavillina & Parara Ls.Xap Stra sed, AChip, Cast, Drill & Cphy.SEB BNV 643,1p5P
Parachilna Po., ¥ilkawillina & Parara Ls.St sed,Soil, Rehip,Cost Drill, Mapp, Gphy.SER BNV 641,1p5P
Parachilna Fn., Wilkawillina & Parara ls.St Sed,RChip,Crab Smp, Cost, Gphy, DrillSER BNV 641,1pSP
Parachilua Fn., Wilkawillina & Parara Ls.Map Stra sed, RChip, Cost, Drill & Cpby.SER BNV 641,I1P5P

Parachilna Fn., Wilkavillina & Parara Lo.St sed,Soil,Rchip,Cost,Drill, Napp, Gphy. 1414
Parachilea Pu., Wilkawillina & Parara Ls.5t Sed,RChip,Grab Snp, Cost, Gphy, Drill 1143
Parachilna Fn., Vilkawillina & Parara Lo.St Sed,RChip,Grab Smp, Cost, Gphy, Drill 141
Parachilna Po., Wilkawillina & Parara La.Napp,Stra Sed, Soil, RChip Gohm. & Gphy. GHGR
Parachilna Fu., Wilkavillina & Parara Ls.Mapp,Stra Sed, Soil, AChip Gehn. & Gphy. [ 141
Parachilea P., Wilkawilliza & Parara Ls.Map Stra sed, &Chip, Cost, Drill & Gphy. o
Parachilna Fa., ¥ilkawillina & Parara Ls.Nap Stra sed, RChip, Cost, Drill & Gphy. o
Parackilna Pu., Wilkawilling & Parara Ls.Stream Sed. Geochemistry. 1
Parachilea P, Vilkawillina & Parara Ls.Napping, Soil Geochemisry, & Geophysics S
Parackilna Fa., Wilkawilliza & Parara Lo.Napping, Soil Geockemisry, & Geophysics s

Parachilna Pa., Wilkavillina & Parara Ls.Napp, Soil/RChip Gebm, Ceophys., & Drill I?
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SEBB PAGE SANRBF ENVELOPE

BUNPER NONBER  /FILE  No. NUNBBR NONBER

1 PTL A 70 PARMCAILMR 47 1001779 1698
130 PARACHILOE 48 1000323 1748
0 AG 51 PARMCEILNA 49 1001711 2356
35 M0 MARICEILNR 51 1001714 2359
15 P00 06 51 PARMCHILNR 51 1001712 239
15 10 MRACHILEL 51 1001716 2359
wm PARACETLNR 53 1014844 213
nm PARNCEILNA 54 1004585 2986
nn PARMCEILNL 55 1006153 330
nn PARRCHILOR 55 1006153 3305
nmn PARRCEILUR 55 1006153 3305
39 1 McaIIg 56 61 M
29 1B PARACRILNR 56 3530 34}
35 me PARNCEILU 56 3530 M)
39 M8 A6 57 PARACHILME 56 3519 3
29 M PABACEILEA 56 4317 WD)
19 B 6 57 PMARACHILE 56 19 WD)
13 1B PARRCEILNA 56 3520 )
3 m PRRICEILNA 56 3519 D)
39 Mm MRICHILIR 56 3520 D)
3903 AG 57 PARACEILNA 56 3519 MDY
35 m MRACEILNA 56 3520 MDY
9 108 PAMMCEILIR 56 417 M)
1 18 PMARMCEILNA 56 3520 D)
19 m nacH 56 350 M1
3w PARLCEILNM 59 3520 M)
0w MpCHILE B9 N0
0 MRCEILIY Y 330 VI
0w MRCEILMY B9 3520 3
J0PF 26 S6 PARMCEILNE 59 353 3N
0w PARKCEILMA 59 3530 3R
0 PARACHTLOR 59 3520 312
30 PP G 56 PARMCHILNR 59 353 3
30 PP RG B6 PARMCHILNR 59 351 3N
[ PARACEILOR 5% 3820 37}
31 PR PARICEILNR 61 3530 968
31 B PRACEILEN 61 4377 3968
it nm PIRICEILEN 61 3530 3968
31 POED MG 62 PARMCHILMA 61 4376 3%k
31 1B MRCEILR 61 3520 3968
kI L] PIRACEILNE 61 3520 3968
31 e mucia 6 41 3968
31 PO A6 62 PARACHILNM 61 4376 3968
31 i PARACEILNM 61 3520 3968
il nn PRRACEILR 61 4317 3968
it D PARACEILNR 61 354 3968
31 1 PARACHILEA 61 3520 3968
3P0 06 B4 PARMCEILMR 64 2241 3989
3P0 06 54 PARACHILNA 64 241 398
3V PNE 06 55 PARMCHILNE 66 82 390
I3 PN G 55 PARACEILMA 66 2243 3970

TENBARY?

SML No.

584
611
115
13
13
131
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m

DR SADNE
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YEAR POBLC'N  LOCATION

197
1971
1966
1969 &1 3
1969 21 17
1968 11 37
1374
1w
1978
197
1978
198
1983
1983
1987
1985
198
1983
1987
1983
138
1583
1985
1983
1983
1983
1983
1983
1983
1987
1983
198
197
1987
1983
1983
1985
1983
1987
1983
1983
1385
1987
1383
1985
198
1983
1986
1986
1986
1986

[aanak

arrakiabo

Lake Torreas

Lake Yorress

Lake forreas

Lake Torrens

At. Frome

Tirreaipa

Yertaloona, Coffing Bore
Yertaloona, Coffing Bore
Yertaloona, Coffins Bore
Hrralp

VYirrealpa

Yrrealp

Yirrealpa

Yirreaipa

tirrealp

Hrreaalp

Yirreaipa

Yirrealpa

Yirrealpa

Firreaipa

Yirrealp

Virrealpa

Firrealpa

tECTONIC STRATIGRAPEIC BIPLORATION H-dan-91
DonaIx IS X0DBS COMNENT  GROPTSICS
Yappala, Mamyaka Syaclizes Parachilna Fa., ¥ilkawillina ls. Strein Sed. Ceochemistry. 1

Varrakiabo Syaclize Lover Canbrian ls.
Bunyeroo Syacline Vilkavillina & Parara Ls.
Baayeroo & Cotabema SynclinesWilkavillinma & Parara Ls.
Baageroo & Cotabems Synclines¥ilkawillina & Parara 1s.
Bapyeroo & Cotabema Synclinesbilkavillima & Parara Ls.
At. Prome Syacline Yilkavillina & Parara ls.
Daky Br., Marima, Balc., Syn Wilkawillima ls.
Balcoracana Syncline Lake Froae Group
Balcoracana Syacline Liake Frome Groap
Balcoracana Syacline Lake Prome Growp

Daky Br., Marina, Balc., Sym Parachilsa Pa., Wilkawillisa & Parara Ls.Stream Sed.
baky Br., Mariza, Balc., Swm Parachilna Fa., Wilkawillina & Parira Ls.Streas Sed.
Daky Br., Narina, Balc., $ym Parachilna Pa., Wilkawillina & Parara Ls.Streaw Sed.
Daky Br., Marina, Balc., Syn Parachilma Ra., Wilkawillina & Parara Ls.Stream Sed.
Daky Br., Narina, Balc., Sya Parachilma Fm., Wilkawillina & Parara Ls.Stream Sed.
baky Br., Warima, Balc., Sym Parachilma Fm., Wilkawillima & Parara Ls.Stream Sed.
Deky Br., FWarina, Balc., Syn Parachilaa Pa., Wilkawillima & Parara Ls.Stream Sed.
Daky Br., Marima, Balc., Sym Parackilaa Fa., Wilkawillina & Parara Ls.Stream Sed.
Daky Br., Marina, Balc., Sya Parachilea Pa., Wilkawillima & Parara Ls.Streim Sed.
Daky Br., Mariza, Bale., Sye Parachilma Pw., Wilkawillina & Parara Ls.Stream Sed.
Daky Br., Maria, Balc., Sym Parachilea Pa., Wilkawillima & Parara Ls.Stream Sed.
Daky Br., Marina, Balc., Syn Parackilna Fa., Wilkawillina & Parara Ls.Stream Sed.
Daky Br., Warima, Balc., Sye Parachilma Pa., Vilkavillina & Parara Ls.Stream Sed.
Daky Br., Mariza, Balc., Syn Parachilma Pw., Wilkawillima & Parara Ls.Stream Sed.

Strean Sed.
Silt, Soil,
Stream Sed., Soil, RChip, Geoch. GeophysINCLUDRS 1311PRNGR
Strean Sed., Soil, KChip, Geoch. GeophysALSO SHL 130IRMNMGR

Geochenistry.
RChip Geoch. & Geophys.

Sarvey, Rock Chip & DrillingSEB BNV,
Servey; fock Chip & DrillingSBR BNV,

Survey, Rock Chip & Drilling

Survey, Rock Chip & DrillingSEE BNV,

Survey, Rock Chip & Drilling

Sarvey, Rock Chip & DrillingS8R BNV,

Survey, Rock Chip & Drilling

Ssrvey, Rock Chip & DrillingSEB BNV,

Survey, Rock Chip & Drilling

Survey, Rock Chip & DrillingSBR EWV.

Survey, Rock Chip & Drilling

Sarvey, Rock Chip & DrillisgSEB BNY.
Survey, Rock Chip & DrillingSER BNV,

Bxtrese SN siNGK
SEB BNV,

1350810

Geophyics report TNCLODRS 131X
Rock Chip Geochem. & Drilling 1
Strean Sed. Orieatation, Rock Sampling X
Napping, RChip, Soil, Geoche, Drilling (1.1
Napping, RChip, Soil, Geoches, Drilling (.41
Napping, RChip, Soil, Ceochem, Drillizg cact
Survey, Rock Chip & Drilling i

o
ki1

Ats. Pra. & Chabs, Noorowie Mt.
Kts. Pra. & Chmbs, Noorowie It.
Ats. Pra. & Chabs, Noorowie Ht.
Ats. Pra. & Chads, Noorovie At.
Kts. Fra. & Chads, Roorowie Mt.
Ats. Pra. & Chabs, Noorowie Mt,
Nts. Pra. & Chabs, Moorovie Mt.
Ats. Fra, & Chmbs, Hoorowie At.
Nts. Pra. & Chabs, Moorowie Xt. Prome Syncline

Nts. Pra. & Chabs, Noorovie NE. Prome Syucline

¥ripa, Thd.P1, Linda, Rep.N Daky Br., Dalc., Resphi.
Yeipa, Thd.M, Linda, Rep.H Daky Br., Balc., Reaphk.
Vrlpa, Thd.P1, Liada, Rep.B Daky Br., Dalc., Reaphk.
Uripa, 1h4.M, Linda, Rep.} Daky Br., Balc., Reaphk.
¥ripa, 1M.M, Linda, Rep.H Daky ¥r., Balc., Reaphk.
¥ripa, Thd.P1, Linda, Rep.RE Daky Br., Balc., Reaphk.
ripa, 1hd.PL, Linda, Rep.B Baky Br., Balc., Reaphtk.
¥ripa, Thd.?1, Linda, Rep.§ Daky Br., Balc., Reapht.
¥ripa, 1M, Linda, Rep.N Duky Br., Ralc., Reaphk.
fripa, Thd.P1, Linda, tep.H Daky Br., Balc., Reaphk.
Wripa, Th4.P1, Linda, Rep.E Daky Br., Balc., Reaphk,
Tripa, Th4.21, Linda, Rep.B Daky Br., Balc., Reaphk.
Comnodore Buryeroo Syscline

Connodore Banyeroo Syrclime

Nts. Alek, Arkaba, Druid Ra.Merwmerna, Ianyaka Symcs.
Nts. Mek, Arkaba, Draid Ba.Nermmerna, Kanyaka Syncs.

¥ilkavillina & Parara Ls.
Yilkawillina & Parara La.
¥ilkavillina & Parara Ls.
Hlkavilling & Parara Ls.
Yilkavillina & Parara Ls.
Tilkavillina & Parara ls.
Filkawillina & Parara Ls.
¥ilkavillina & Parara Ls.
Vilkawillina & Parara ls.
Yilkawillina & Parara La,

Frome Syncline
Prome Syaclize
Frowe Syncline
Frome Syrclize
Frone Syaclize
Prome Syaclize
Frore Syacline
Frome Syaclize

Yilkavillina Ls.
Yilkawillina 1s.
¥ilkavillina & Parara Ls.
¥ilkawillina & Parara Ls.

Syx Parachilea Pa., Wilkavillina & Parara Ls.Stream Sed., Rock Chip, Napping, Brill. $BB BV,
Sy Parachilaa Fa., Wilkawillina & Parara Ls.Stream Sed., Rock Chip, Kipping, Drill. 1
Syn Parachilea Pa., Wilkawillina & Parara Ls.Strean Sed., Rock Chip, Mippiag, Drill. SEB BNV,
Syn Parachilea Pa., Wilkavillina & Parara Ls.Strean Sed., Rock Chip, Nipping, Drill. 1
Sya Parachilna Pm., Vilkawillina & Parara Ls.Stream Sed., Rock Chip, Meppieg, Drill. 1
Syx Parachilza Pa., Wilkawillina & Parara Ls.Strean Sed., Rock Chip, Napping, Drill. SBB BNV,
Sy Parachilea Pa,, ¥ilkawillina & Parara Ls.Stream Sed., Rock Chip, Nipping, Drill. SEB BNV,
Sy Parachilea Fu., Wilkawillina & Parara La.Stream Sed., Rock Chip, Rapping, Drill. SEE BWY.
Syu Parackilna Bw., Wilkawillina & Parara Ls.Stream Sed., Rock Chip, Mapping, Drill. SBE BN,
Syn Parachilna Po., Wilkavillina & Parara Ls.Stream Sed., Rock Chip, Napping, Drill.

Sy Parachilea Pa,, Wilkavillina & Parara La.Stream Sed., Rock Chip, Mapping, Drill. SEB BMY.
Sya Parachilna Pa., Wilkawillina & Parara Ls.Stream Sed., Rock Chip, Mipping, Drill. SBB BNV,

$BE BNV,
S8B BNV,

dack Hammer Geockea, Geopdys.
Jack Basmer Geochen, Geophys.
Jack Hammer Geocher, Geophys. SEB BNV,
Jack Haneer Geochen, Geophys. SEB BUY.
Jack Rammer Geochen, Geophys. 1
Jack Hammer Geochen, Geophys. SEB BNV,
Jack Banmer Geochea, Geoplys. SEB- BIV.
Jack Hammer Geoches, Geophys. 1
Jack Rammer Geochea, Geophys. 1
Jack Hamaer Geochea, Geophys. 88 BNV,

Stream Sed., Rock Chip, Mapping, Drill. Db
Strean Sed., Rock Chip, Wapping, Drill. 0L
Strean Sed., Soil, Rock Chip, Geothen. 1
Strean Sed., Soil, Rock Chip, Geochen. 1



REVIEN 8B /41 SHERT PACE SANEF RWVELOPE  TRNRNENT  DATR SLDNB REGIONAL TBCTONIC STRATIGRAPEIC BIPLORATION B-Ja-92
UNBER WONBER  /FILE Mo, NONDER JONBER  SKL No. L Mo YBAR PUBLC'N OCATION DONATH UNITS KODBS COXRRIT  GEOPRYSICS
0 G A6 COPLEY 1002220 0 - - WA Northers Flinders Danges  Arrovie Basia Lower Cambrian Tech. Rev. BMetals, Lvr. Coab. N.P1.Ra, SEB B8 €7/12)
0 G COPLEY 1002035 [ = 1967 1B 88741 Northers Plinders Ranges  Meldide Geosyucline Melaidean & Lover- Niddle Canbrian Tech, Reviey - Lead-Line Xineralisation AG XX refer 1
1o COPLEY 11002191 638 § - 1966 2137  Balcazooaa (Koro} Arrovie Sypclize Parachilna Pan. & Wilkavillima Ls. drilling SEB BUV 5641
1o COPLBY 11002192 65 137 - 18678137 Balcanoora (Noro Irrovie Syaclize Parachilna Fan, & ¥ilkavillina Ls. Stream Sed., RChip, Xapp., Drill. SRR BNV 564X
1Cv  XG47 coPLBY 1 1002191 695 u - 196 Balcanoona (Koro) Arrovie Syacline Parachilsa Fan. & Vilkawillima Ls. Strean Sed., RChip, Xapp., Drill. SBB BV 564X
10 A6 47 COPLBY 1 1002454 564 §1 - 196 &1 31 Balcamoosa (Noro) Mrrovie Syacline Parachilza Fap. & Vilkawillina ls. Strean Sed., RChip, Kapp. SBE BNV 638X
1ce corLgY 11002262 §5 121 - 19668137 Balcasooad (Noro) Arrovie Syacline Parachilsa Pan. & Wilkavillina Ls. Strean Sed., 8Chip, Mapp. 8B BNV 5641
300 AG 33 COPLEY 4 1000262 98 1M - 1969 Sliding Rock Cadnia Symclize Havkver Gp, (Rjax/¥ilkawillina Ls.) Strean Sed. & Soil Geochemistry u
3CC X633 COPLEY 4 1000260 928 1M - 19 $liding Rock Cadnia Syncline Bavkeer Gp, (Rjax/Wilkawillima Ls.) Stream Sed. & Soil Geochemistry |
2CC MG 33 COPLBY 4 1000361 9 1M - 198 sliding Rock Catnia Sypcline Bavkver Gp. (Rjax/¥ilkawilliza 1s.) Streas Sed. & Soil Geochemistry 1]
3CC MG 32 COMEY 61001018 %1 11 - 1968 §lidiag Rock Cadnia Symclize Havkver Gp. (Rjax/¥ilkawillina Ls.) Stream Sed. & Rock Chip Geochemistry  SBE EBY 11301
cr AC 43 COPLEY 7 1004192 $7T 1 - 168 Ke Finlay Ck, Italowie GorgeNepabunaa Synclize Pelga.Pan, Wilk.& Par. Ls, Nepabumna §lt.Stream. Sed., T§CLODBS SKLX
5 CB CorLBY 8 4301 53t N - BT Bliaan Bdiacara Syaclize Ljax 18, Drillisg 1
5 (8 COPLEY 8 1002215 Mmoo - 1967113 Blaun Bdiacara Symcline jax Ligestone Drill, Stract. Iatp., Res, Rey, I
5C8 AG 28 COPLBY & 1002215 14 7 - 19618131 BRllacra Bdiacara Syncline Ajax Lisestone Drill, Struct. Intp., Res. Rev. 1
5 (8 COPLEY 1002216 Lt 1 - 18 Bdiacara Bdiacara Syncline kjax Lisestone drill, Stract. Intp., Res. Rev, 1
6¢C COPLEY 10 1003025 1139 M3 - 1369 Kt. Bayley Cadnia Symcline Ljax Limestone Stream Sed. Geochemistry 1
TCC ARG 33 COPLBY 11 1004701 1130 283 - 1989 $liding Rock Cadnia Syacline Parackilna Pu., Wilkawilliza & Parara Ls.Rock Chip & Soil Geohemistry, Nappiag SEB BNV 961,1
$CB MG 28 COPLEY 121002863 1160 308 - 1970 Bliacara Bliacara Syacline 1jax Limestone Strean Sed. Geochemistry 1
GO0 MG 46 COPLBY 131002857 1162 170 - 1968 Beltana-Red Range Red Raage Symclime Lax/¥ilkavwillina Ls. Strean Sed. Geockesistry 1
9ch MG COPLEY 131002858 1182 1N - 100 Beltana-Red Range Bed Rauge Synclize Hax/¥ilkavillina Ls. Stream Sed. Geochemistry I
9Ch MG 46 COPLBY 13 10028% 1162 170 - 1389 Beltana-Red Ramge Red Range Syncline Mjax/¥ilkawilling Ls, Streas Sed. Geochemistry 1
1000 G4 COPLBY 151000774 s 3t - 18N Jubilee Range Narina Syacline Upper Prot. ¥onaka Fma.-¥ill./Ga. Veins Stream Sed. Geochemistry X
1CIh 1621 COPLEY 1710067 136 a4 - 1971 Yooltana Arkaroola Syaclize Skillogalee Dolomite Melaidean 1
1o cOPLBY 18 10039M 117y - 1M Noro Springs Arrovie Syncline Parachilna Pan, & ¥ilkavillina Ls. Strean Sed., RChip Geochea.

13CF G5 COPLEY 19 1002389 1380 a7 - 19M Noorowie, Mts.Joba-Chanbers Xt Prome Synclinme Parachilna Pa., ¥ilkavillina & Parara Ls.Stream Sed. & Rock Chip Gechn., DrillingSER BNV 597,11
13CP MG 45 COPMLEY 19 1003083 1104 AT - 1970 Yoorowie, Nts.Jobn-Chamders Nt Frome Syncline Parachilza Pu., ¥ilkawillina & Parara Ls.Xapping, Geophysics SBE BNV 997,04
13 CP COPLRY 19 1003090 1104 217 - 1969 Noorowie, Wts.Joha-Chambers Kt Frome Syncline Parachilna Fu., ¥ilkavillina & Parara Ls.Strean Sed. & Rock Chip Geebw., DrillingSEB BNV 997,11
TCSP AG 37 COPLBY 221003652 sl 43 - 1M At. Serle-Castle Rock Mt. Serle, Nepabuina Symcl. Yarima Grywk. & Lr. Cambridn Petrology & Stream Sed. Geochemistry  SBE BNV 20811
14 CSP B 37 COPLBY 22100265 181 42 - 191 At. Serle-Castle Rock At. Serle, Nepabumna Syncl, Marina Grywk. & Lr. Cambrian Petrology & Stream Sed. Geochemistry  SEB EEV 2081X
1ese MG 37 COPMLET 221002653 um 4 - 1N Kt. Serle-Castle Rock Kt. Serle, Nepabunaa Symcl. Nariea Grywk. & Lr. Cambrian Petrology & Stream Sed. Geochemistry  SEE BNV 2081X
14050 3637 COPLEY 121003650 1ast w3 - 1D It. Serle-Castle Rock It. Serle, Nepabumma Syncl. ¥ariza Gryuk, & Lr. Cambrian Petrology & Stream Sed. Geochemistry  SEB BNV 20811
1S MG 37 COPLET 221002651 11 4 - 19N Kt. Serle-Castle Rock K. Serle, Nepabumna Syncl. Narina Grywk. & Lr. Casbrian Petrolagy & Stream Sed. Geochemistry  SEB BNV 20811
15.05C 1634 COPLRY 24 1001975 1585 53 - 130 At. Serle-S1id.Ak, Waraveenakt. Serle, Cafina Symclimes Parachilna Pmn. & djax Ls. Soil & Rock Chip Geochemistry, Geophys. SEB EWV 961,BK
15C5C G 34 COPLEY 24 1001974 1585 5% - 19N Kt. Serle-Sliding Rock At. Serle, Cadina Symclines Parachilna Pam. & Rjax Ls. Soil & Rock Chip Geochemistry, Geophys. SEE B¥Y 961,BX
16ch0 1636 COPMLBY 26 1004310 1638 550 - 1571 £B 81/119%hird Pla, Linda, Roro Gorgedrrowie, Balcoracansa Syael. Parachilna Pan. & Wilkawillina Ls. Stream Sed. Geochemistry-Field Follov up 1
1600 M6 ¥ COMLET 26 1004305 1638 557 - 1572 %8 81/119%hirt Pla, Linda, Roro Gorgelrromie, Balcoracarma Syael. Parachilna Fan. & Wilkawillina Ls. Stream Sed. Geochemistry-Field Pollov up 1
16COD A6 36 COPMLBY 06 1004308 1636 557 - 1971 EB 81/119%hird Pin, Linda, Noro Corgelrrovie, Balcoracanna Syncl. Parachilea Fan. & Wilkawillina Ls. Strean Sed. Geochemistry-Fielt Follov wp I
16CO8 A6 47 COPLBY 26 1004209 1636 557 - 1971 UB 81/119%hird Mu, Linda, Noro Gorgedrrovie, Balcoracanna Sysel. Parachilna Pan. & ¥ilkawillina Ls. Streas Sed. Geochesistry-Field Follow up 1
17 COPLEY 29 1003 1683 K1y - 1M Kt. Back Narina Syncline Lover Cambrian Streas Sed. Geochemistry 1
18 CAID COPLEY 30 1000330 1693 %85 - 1971 Beltana (Xt. Deception Ra.) Nt. Deception Anticlime Yonaka & Bunyeroo Pans. Strean Sed., Rock Chip, Geochemistry Mot NVY rell
19CR  AG46 coPLRT 3 %D 101 5B - 19 Red Range (Beltana) Red Range Synclire hjax Lisestone Streas Sed. & Rock Chip Geochesmistry 1
30 CC COPLEY 33 1015397 1785 608 - 19 Kt. Bagley Cadnia Synclize (vest) 1jax Linestone Strean Sed. Geochemistry 1
3B AG 28 COPLEY 33 1015400 1835 €31 - 19N Bdiacara Biacara Syncline Parachilua Fan. & Ajax 1s. Drilling & Geochemistry H
1905 M3 COPLBY 34 100104 2081 706 - 19N At Serle Kt. Serle Syaclise . Hilkavillim Ls. Soil Geochemistry SBE RNV 2314
19CE MG 28 COPLEY 36 1001336 254 - § 1" Bdiacara Rdiacara Syncline Ajax Linestone Drilling 1
138 G2 COPLEY 36 1001335 M54 - #1915 Bliacara Bdiacara Syncline Ajax Linestone Drilling 1
WS 4637 COPLBY 37 1000447 DML - 9% 1976 Kt. Serle Kt. Serle Syncline ¥ilkavillina Ls. Strean Sed. & Soil Geocheaistry SEB BNV 20811
25CH  AG 4T COPLRY 38 1001945 2T - % 1975 Koro Gorge Arrovie Syacline Parachilna Pan. & Vilkavillina Ls, Drilling & geoghemistry SBE BNV 564,1P
26CC  AG 34 COPLEY 40 1014843 4 - 17 81¢. fck., 31k, R, Spg., WarCadnia Syncline Vilkavillina/djax Ls. Xapping, Soil geochemistry & Drilling SEB BNV 961,IPEX
o COPLRY 42 1001710 318 - 107 19 Kt. Roebuck Mrrovie Syncline ? darachilna Pan. & 2 Wilkawillina Ls. Stream Sed. & Soil Geochemistry GX



REVIEW 2B 88/41 SHEET PACB SANREF ENVELOPE  TENENEN'  DITE SADME  REGIOMAL TECTONIC STRATIGRAPEIC BIPLORATION 3-da-91
JONDER NUNBER  /PILB Mo, NOWBER NONRBR  SNL No. BL No TBAR POUBLC'N  LOCATION DONAL¥ IS N0DEBS CONMRN?  CGBOMAVSICS
10 COPLBY 43 1011348 3538 - 8 158 Yirlpa., Mt.Hack, Patwta, ElNariza Symcline Yilkavillina (Wirrap, Nen.) & Parara Ls. Stream Sed. Geochemistry & Napping 1
WP AGUS COPMRY 4L 2030 4l - 56 1M Angepesa, & Noro Gorge Irrovie, Nepabumma Syncline Nepabunma S1t., & Parara Ls. Kapping, Drilling & RChip Geochemistry SEB BNV 937,IP
nw COPLBY 44 1013038 433 - 526 1981 SER BNV 3641 (above) Mrrovie, ¥epabuama Syacline Pinal Report-interpretive, Geophys.  SEB BNV $37,1
1900 MG 48 COPLBY 44 2030 41 - 33 19 Kt. Roberts, Alerwabera,  Arrowie, Wepabumma Syacline Parachilsa Fmn., Wilkawillina Ls., Napping, Drilling & RChiy Geochemistry SEE ENV 937,IP
3¢ COPLBY 46 1011649 3735 - 53 1380 Sliding Rock Cadnia Syacline Parachilea Pan, & Vilkawillima Ls. Kap., Stra.Sed.& RChip.5., Gphys., Drill. [5.1]
nce COPLBY 46 1011648 3135 - 563 1981 $liding Rock Cadnia Syncline Parachilea Pan. & Vilkavillim ls. Hap., Stra.Sed.& RChip.S., Gphys., Drill, énet
3D a6 50 corLsy 48 NG UL - 89 1946 I Bill Donkey Bore Synclize ? Parachilna Pan. & ? Wilkavillina Ls.  Photogeol isterpretatios, mo field »k. i
JLCD ORGS0 COPLBY 48 4 My - 1188 1386 e B Donkey Bore Syacline ? Parachilna Pan. & ? Willawillina Ls.  Photogeol isterpretation, no field wk. SERB BNV 23781
30 MG 29 coPLBY 49 M0 w4 - 1038 1387 hittap Ljax, roonz Syacline jax Limestone Strat. Napping, RChip Goechem. & Brill. INCLOBRS ML IP
IO MG 29 COMBY 4 M0 44 - 1268 1987 Pattap Kjax, Aroona Syacline Ljax Limestone Strat, Nappimg; RChip Goechea, & Drill, INCLOBRS XL IP
32030 RGIL0 coPLBY 48 MI0 W4 - 1269 1987 Puttapa Ljax; krooss Syncline Ljax Limestone Strat. Napping, RChip Goechem. & Drill. TNCLOBRS XL IP
33000 MG110 cOPLBY 43 10 4340 - 1038 1387 Puttapa jax, droons Syecline fax Lizestoze Strat. Mapping, RChip Goechem. & Drill, INCLODES XL IP
JICPSY DG 38 CoPLBY 52 2350 6651 - 1235 1986 It. Oro (Angepena) Cad. (Mt Srle, Arr. Wep.Syncl. Parachilna Fu., Wilkawillina & Parara Ls.Strean Sed. & Rock Chip Geochemistry 1
Jckw a6 49 corBY 53 1815 564D - 1235 1986 It. Oro {Aegepena) Cad, Mt.Srle. drr. Bep.Syncl .Parachilea Fu., Wilkavillina & Parara La.Stream Sed. & Rock Chip Geochemistry 1
JICSY MG 43 corLgY 52 2281 653 - 1345 1386 Nt Oro (Asgepena) Cad. At.Srle. drr. Hep.Syucl.Parachilea Pa., Wilkawillina & Parara Ls.Strean Sed. & Rock Chip Geochemistry 1
cp COPLEY 54 1003073 1106 258 - 1368 Nt. NeKinlay Ck. Fepabunna Syacline Filkavillina ls. Sta. Sed. Foll-up, soil & lat, Geochen. i
o COPLEY 54 1003072 1106 258 - 1968 Kt. Mekinlay Ch. Tepaburna Syacline Filkavilliza ls. Sta. Sed, Foll-up, soil & lat. Geochea. I

35 CRBA AG 28 COPLBY 55 1002756 1246 ¥ - 1M Beltana, Bdiacara, Arooea Red 2a, Béiacara, Arooma Syn Rjax Ls. Geophysics, Napping, Soil Geoch. & DrillSER B¥V. 183BNIPSEGRGN
35 CREA A¢ 28 CoPLBY 55 1002758 126 383 - 13N Beltama, Bdiacard, Arooza Red Ra., Bdiac., Arooma Syn djax L, Geophysics-Gravity Survey G
35 CRRR AG 28 COPLBY 55 1002758 1246 383 - 1§10 Beltasa, Bdiacara, Arooda Red Ra., Bdiac., Arooza Syn Ajax ls. Geophyaics-Reviev of methods, BRIRSRGRGH
J5CREL G 28 COPLBY 55 100275 1246 383 - 1811 Beltama, Bdiacara, Arooma Red Ra, Bdiacara, drooma Sya Ajax Ls. Geophysics, Napping, Soil Geoch. & DrillSBE BNV, L83BNIPSEGRGN
35 CRBL MG 2¢ COPLBY 55 1002755 126 353 - 1970 Beltana, Bdiacara, Arooma Red Ra, Bdiacara, Arooka Syn jax Ls. Geophysics-APNAG Survey (Blectromag.) SBE ENV. 183B%
35 CABA AG 28 cOPLBY 55 1002760  1M4§ 353 - 1370 Beltand, Bdiacara, Aroona Ref Ra., Bdiac., Aroosa Syn kjax Ls. Geophysies-Seismic Survey H ]
35 CRBL rOPLEY 55 1002757 16 ¥ - 1 Beltina, Bdiacara, Arooma Red Ra., Bdiac., droosa Syn Ajax ls. Napping, Soil Geoch. & Drill. 1

36 C5? COPLEY 55 1002623 1334 386 - 13N Rt. Serle It. Serle, ¥epabumaa Symel. Wariza Gryek. & Lr. Cambrian Dianond Drilling 1

36 C8p COPLBY 58 1002623 1324 386 - 1970 Kt Serle Kt. Serle, Wepabumna Syne. Marima Grywk. & Lr. Cambrias Geophysics - TP Survey I
36 Csp COPLBY 58 1002613 1334 36 - 1370 It. Serle At. Serle, Mepabumaa Sync. Marima Crywk, & Lr. Cambrian Geophysics - Magnetic Survey o
37 0¢ (OPLBY 5% 1307 69 I3 - 19678131 Beltam Ljax & Cadnia Synclines Ajax Ls. & Parachilna Porsation Strean Sediment geochemistry SEE EWV 131 X
e CoPLBY 5% 4813 664 113 - 1967R131  Beltama kjax & Cadnia Synclines Rjax Ls. & Parachilma Pormation Strean Sediment geochemistry SBE BBV 1311
e COPLBY 59 1002213 MW - 16603 Beltam Kjax & Cadnia Synclines kjax Lo, & Parachilna Formation Strean Sed,, RChip, Mapp. 1
kYAl COPLBY 5% 1002215 N W - 18703 Beltam Mjax & Cadnia Syaclizes Rjax Ls. & Parackilna Formation Strean Sed., RChip, Mapp. SEB BAV 623 1

37 Cie COPLEY 59 1002275 Mmoo My - 136131 hettap Ajax & Cadnia Synclines Kjax Ls, & Parachilna Formation Stream Sed., 2Chip, Napp. 1
i COPLEY 5% 1002275 M 1§ - IR Puttap Ajax & Cadnia Syeclines Ajax Ls. & Parachilna Fornation Strean Sed., RChip, Mapp. 1
o CoPLBY 61 1003211 m 5¢ - 19638137  Balcanoo. (Moro, Wertalooma)Arrowie Syacline Parachiled Formation fock Chip Geochemistry I
na COPLBY 62 4315 673 128 - 1966 A1 37 Balcamoona {Noro) Irrovie Syncline Parachilna Pap. & Wilkawillina Ls. Strean Sed., RChip, Mapp.. Drill. SEB BNV 564,X
3o COPLBY 62 4314 612 14 - 1966 RI 37  Iromstone Bore Arrovie Syacline Parachilna Pan, & Wilkawillina Ls. Strean Sed., Chip, Napp. 1
I COPLBY 62 1002287 7 18 - 1967 RI 37 Iromstome Bore irrovie Syacline Parachilna Pan. & Wilkavillima Ls, Strean Sed,, RChip, Mapp., Drill. SER BXV 564,X
0CB MG 28 COPLBY €3 1000356 883 111 - 1968 Béiacara Bdiacara Syrcline Parachilna Pam, Ajax Limestome Drill, Struct. Intp., Res. Rev. I

40 CB A6 28 COPLBY 63 1000258 89 117 - 1968 Béiacara Bdiacara Syacline Parachilna Fan, Ajax Limestone Geophysical Interpretation SEB BNV, 6951}
4106 A4 COPLBY 65 1000268 §75 202 - 1968 Aroona, Arrovie, Narina, Balcoracama, Kamyaka Syaclizes Basal Cambrisn Regional Stream Sed. Geochemistry SurveySES BNV 12251
Qe COPLEY 66 1002640 1288 3% - 1870 Lugepena Cadnia Syacline Parachilna Pan, & Ajax Limestose Geophysics-1P survey, I?
LY COPLBY 66 1002641 1289 3% - 1§70 Angepena Cadzia Syaclize Parachilna Pan. & Ajax Lizestone Stean sed, Soil & Rock geochemistry 1
g COPLBY 67 1002770 1253 38 - 1370 Balcanoona (Noro) Arrovie Syncline Parachilna Fan, & Wilkawillima Ls, Yot NVT relel
4P A6 56 CoPLRY 68 3 - 53 198) Nts. Fra. & Chabs, Noorowie Nt. Prome Syacline Hilkawilling & Parara Ls, Jack Hammer Geoche, Geophys. 1
CF NGB coPLRY 68 U M2 - 807 1987 Nts, Fra, & Chabs, Noorowie Mt. Prome Syacline ¥ilkavillina & Parara Ls. Jack Basmer Geochem, Geophys. X
(P 2G56 COPLBY 68 35u a2 - 1138 1887 Kts. Pra. & Chabs, Noorowie Nt. Frome Syncline ¥ilkavillina & Parara ls. Jack Bamner Geochen, Geophys. I
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NONBER NUMBRR  /FILE  No. NONDER WONBER  SKL ¥o. BL No YEAR PUBLC'N LOCATION DONAIN L 161 NODBS CONMENY  GROPEYSICS
0 ¢ PARRCHILNR 3557 0 - - 1967 RB $8/041Northern Plinders Raages  Mdelaide Geosyneline ddelaidean & Lover- Niddle Canbrian Tech. Review - Lead-Zine Nineralisation AG XX refer X

0 G G 69 PARACEILNA 1002220 0 - - 197281 37 Yortherm Plinders Ranges  Arrovie Basin Lover Cambrian Tech, Bev. BMetals, Lwr. Cimb. W.F1.2a. SBB BB 67/12%

1 P0G 53 PARMCRILEA 1 1457 0l - - 1986 BB 86/018Nthn P1ind Ra Natiomal Park Bunyeroo Spaclize Parackilsa Fun. & Wilkawillina Ls. Lead Zize Bxploration 1
110 PARRCEILNR 1 1404 0.1 - - 1986 1B 86/0220thn Plind Ra Natiomal Park Buayeroo Synclime Yarachilaa Pan, & ¥ilkawillina Ls. Lead Zine Exploration RBIP
1M PARRCRILNN 12 1002210 M 138 - 1968 M1 37 Reaphook Hill/Ban Bore Reaphook Synclize Mrachilna Fun. & ¥ilkavillima Ls, Stra Sed., RChip., Napp., Cost. & Drill. ISP
1M PARACEILNA 12 1002210 U2 13 - 19678137 Bau Bore/Reaphook Eill Reaphook Syacline Parachilna Pun. & Vilkawillima ls. Stra Sed., Rebip., Mapp., Cost. & Drill. 1psP
3PE MG 5% PARMCHILNA 12 1002234 601 9 -~ 1966 R 37  Reaphook Rill/Bae Bore Reaphook Syacline Parachilea Pan. & ¥ilkavillina Ls. Napping & Stra. Sed. RChip Geochemistry e
P8 MG 58 PARACRILNA 13 1001615 863 137 - 1968 R1 37 Bau Bore/Reaphook Hill Reaphook Syncline Parachilma Fun. & Wilkawillisa Ls. Stra Sed., RChip., Wapp., Cost. & Brill. Ip5P
3 g PARACEILNN 15 1002303 61 13 - 1%7A131  Nts. Lyall & Brome, ¥irrlpa Marina, DBore, Kt. Frome Sya Parachilea Fan. & Wilkawillima ls. Stream Sed., Rock Chip Geochen & Kapping 1
LMD MG T4 MARACHILMA 17 1002292 600 9 - 1966 11 37 Y¥illochra {Nt. Ardes) Yappala, fanyaka Synclines Parachilea Fam. & Wilkawillina ls. Stra Sed., Soil, & RChip Ceochem, Mapp. SEB BNV 6411

5 1B PRRACRILA 19 4814 610 1 - 19678131 Kt Mamtell Balcoracama Syaelize Yilkvillin Ls. Strean Sed. Geochemistry SBB. BNY. 731
3] PARACHILNA 19 1002285 M 16 - 19671037 Rt Mastell Balcoracana Syncline Yilkavillina Ls, Strean Sed. Geochemistry SEB BNV, 612X
6P 4G 60 PARRCRILNA 20 1001675 800 18 - 16TRI 3T Third Plain Balcoracana Syacline Mrachiloa P, & Vilkawillina Ls. Xapping, Costeaning, & Drilling, Reserves 1

6 ¥8  AC 60 PARMCAILNA 30 1001676 800 143 - 19678137 Third Main Balcoracama Syncline Parachilna Pan. & Vilkavillim Ls. Napping, Costeaming, & Drilling, ReservelNCLODBS XC X
THD 4G 59 PARRCRILNA 22 1001595 95 166 - 1969 Orraparism Baukers Graben, Balcor. Syme.Vilkavillina Ls. Stream Sed. Ceochemistry SEB BNV 3427MK
T 4G 59 PARACEILNA 22 1001594 %5 166 - 1969 Orrapariam Beakers Graben, Balcor. Syme.¥ilkawillima La. Stream Sed. Geochemistry SEB BXV 3427MK
TP A6 59 PARACHILNA 322 1001583 965 166 - 1969 Orraparizm Buzkers Graben, Balcor. Syne.Vilkawillima Ls. Strean Sed. Ceochemistry SBB BNV 3427MN
816 PARACRILUE 34 1000268 §7% 01 - 1968 Aroona, Arrovie, Marina, Balcoracass, Kaayaka Symelizes Basal Cambrian Regional Stream Sed. Geochemistry ServeysEd BNV 12291

$ ¥ PARACEILNA 25 1000616 %91 A7 - 1969 Xt. Jobu - Ht, Chambers  Nt. Frome Symcline Vilkavillina , Parara, & Beuindetta Lats.Radiom. Svy, Stre. Sed. Gesch. & NappingSEB ENV 110411
9§ M MRACAILUR 25 1003080 1104 27 - 1969 Nt. John - Mt. Chambers Nt Prome Symclize Parachilna Pu., Vilkavillina & Parara Ls.Streas Sed. & Rock Chip Geehw., DrillingSBE BNV 937,k
§ pF PARACRILYA 25 1000617 89 Y - 198 Xt. Joha - Mt. Chambers  Ht. Proxe Symcline Yilkavillina , Parara, & Beuindetta Lsts.Radiom. Svy, Stra., Sed. Gesch. & NappingSEB BNV 1104R1
§ PP 4G 45 PARCEILNA 25 1002259  13%0 217 - 1M Noorovie - Mt. Chambers  At. Frome Symclise Parachilna Pa., ¥ilkawillina & Parara Ls.Napping, Rock Chip Geochem: & Drilling 11PP=13CF M
9 PF PARACHILNL 25 1003088 104 217 - 1370 Xt. Jokn - Mt. Chambers  Nt. Prome Symcline Vilkavillina , Parara, & Besindetta Lsts.Radion. Svy, Strs. Sed. Gedch. & NappingINCL 2174, BRI
10 P8 AG 61 PARACEILNR 28 1003955 1146 250 - 1870 nt. Lyall - Third Plaiz  Balcoracama Syacline Parachilsa Pa., Wilkawillina & Parara Ls.Ste. Sed. Fol-up, Napp. & Seoch. & Drill. i
1098 2G 61 PARRCHILMA 28 1003954  1M6 230 - 1 At. Lyall - third Plaiz  Balcoracaza Symcline Parachilna Pu., Wilkavillina & Parara Ls.Sta. Sed. Fol-up, Napp. & Geoch. & Drill. ]
1098 16 61 PARMCHILNA 28 1003957 1146 230 - 1970 At. Lyall - Third Plain  Balcoracana Syaclize Parachilna P, Vilkavillina & Parara ls.Stw. Sed. Fol-up, Mapp. & eock. & Drill. 1
10 P8 G 61 PARACHILNA 28 1003956 1146 290 - 1300 It. Lyall - Third Maix  Balcoracama Syneline Parachilea Pe., Vilkawillina & Parara Ls.Sta. Sed. Fol-up, Xapp. & Geoch. & Drill. i
11 PXD 3G 52 PARACRILNR 30 1002876 1157 302 - 1M foras: Ats. Aleck & Eayward Neranerza & Bunyeroo Syncs. Parachilma Fu., Vilkawillina & Parara Ls.Stream Sed. & Rock Chip follow-ap Ceoch.SEB SML. 5761
1re PARACHILMA 31 1003978 1229 292 - 1971 BB 81/11%%ases. CRM Reg. Stream Sed. SEB BUV 975, SHL 202 Basal Cambrian Stream Sed. assess / Pield follow-up  SEB BNV, 9751
1206 PARACEILNA 31 1003977 1329 %0 - 1970 Rsses. CRA Reg. Stream Sed. SBE BNV 975, SKL 202 Basal Cambriaa Stream Sed. assess / Field follov-up  SBB BNV, 9751
12p¢ PIRACEILE 31 1003977 1208 292 - 1970 BB $1/119hases. CRL Req. Stream Sed. SEB BNV 975, SKL 200 Basal Cambriaa Strean Sed. assess / Field follow-wp  SEB BNV, 975X
1nere MRACEIINA 311003977 128 283 - 190 Bsses, CRA Reg. Stream Sed. SEB BNV 975, SHL 202 Bagal Casbriaz Streaw Sed. assess / Field follow-wp  SBB BNV. 9151
13 M PARACETLNR 33 1002767 1288 323 - 1910 Havker Tappala, fanyaka Symclinves. Parachilaa Pu., Wilkavillina & Parara Ls.Xapping & Stream Sed. Geoclemistry SBB BNV, 1371
un PARRCHILNA 341002355 1363 3% - 19 Reaphook Eill/Ean Bore Reaphook Syseline Parackilna Fan, & Wilkawillim Ls. Napping, fock Chip Sampling 1
un PARRCEILER 34 1002343 1363 3% - 19 Reaphook Hill/Bau Bore Reaphook Syacline Parachilna Py, & Wilkawilling Ls. Napping, Roek Chip Sampling X
un PMARACHILER 34 1002370 133 ¥ - 1901 Reaphook Bill/Ean Bore Reaphook Syacline Parachilna Pua. & Wilkawillina Ls. Xapping, Rock Chip Sampling X
14 1§ MRCRILA 341002311 136 Ny - 1M Reaphook Bill/Baw Bore feaphook Syacline Parachilna Pan. & Vilkawillima Ls. Napping, Rock Chip Sampling 1
14n PARACEILA 34 1002372 1363 3% - 19 Reaphook Eill/Eau Bore Reaphook Syncline Parachilsa Fan, & Vilkewillina Ls. Napping, Rock Chip Sampling 1
15K PARACHILNA 36 1002353 13 M - 1900 Havker Yaanaka Synclize Vilkivillina, Parara Ls., Oraparinea Sh1 Stream Sed. Geochemistry. i
16N MRICEILNE 37 1004757 1831 500 - 19N Havker Ranyaka Syzclipe Yikavillisa, Parars Ls., Orapavinma ShI Stream Sed. Geochemistry. 1

17 P08 16 63 PARMCHILNA 38 1004188 1548 391 - 1M Tea Nile Creek Doakey Bore, Balcoracama Sya Wilkawillima Ls. Stream Sed. & Rock Chip follov-up Geoch.SBE BNV, 1631
18 18 MRACRILYE 40 1004208 1638 557 - 1971 BB 81/11%orwie.Gg., Shird.?], Linda Domkey Bore, Balcoracana Sy Wilkawillima & Parara Ls. Stream Sed. & Rock Chip follow-up Geoch. 1
18 D3 PARACRILNL 40 1004208 1638 557 - 1971 RB 81/119Morvie.Gg., Third.?]1, Linda Doakey Bore, Balcoracama Syn Wilkavillisa & Parara Ls. Yercussion Drilling Patavarta line Pros. H
18 198 PMARACHILNE 40 1004206 1638 557 < 1972 BB 81/11Morwie.Gq., Third.P], Linda Doskey Bore, Balcoracana Syn Vilkawillina & Parara ls. Stream Sed. & Rock Chip Ceochenistry 1
19 p¢ MEMCHILNE 43 1000282 1657 548 - 1901 Noorowie - Mt. Chambers  Nt. Frose Syselise Yilkavillina & Parara Ls. Napping & Sampling 1
30 PUK RG 53 PARACEILNR 44 1000334 1660 576 - 13 it. Bapward Baayeroo Syacline Parachilza Fa., ¥ilkavillina & Parara Ls.Stream Sed.. Mapping, Drilling SEB BNV, 302X
nm PARACHILWA 44 1000331 1674 583 - 19 It Heck Neramerna Syncline Parachilea Pu., Wilkavillina & Parara Ls.Strean Sed., Napping, Drillizg $BB BNV, 3021
nn PARRCHILEL 46 1004184 1677 560 - 1M Bawker fanyaka Syncline Parachilea Pa., Wilkawillina & Parara La.Strean Sed. Ceochemistry. SEB BNV, 153X
inn PMEACEILMA 46 1004184 1677 582 - 181 Druid Range Tanyaka Syacline Parachilea Fu., Vilkawillina & Parara Ls.Stream Sed. Ceochemistry. 1
31 PYE  AG 70 PARACHILNR 47 1001779 1698 K84 - 19N fanyaka Yappala, fanyaka Symclines Parachilma Fu., Wilkawillina Ls. Strean Sed. Geochemistry, 1

110 PARACHILWA 48 1000322 1743 611 - I Farrakieho Yarrakinbo Synclize Lover Cambrian 1s. Streaw Sed. Geochemistry. Bxtrese SV sANCX
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DATE  SADEB
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YRAR POBLC'N  LOCATION

1966 21 37
1966
1968 41 37
1963 21 37
1969 11 37
1914
1m
1978
1978
1978
1387
1987
1985
1383
1983
1987
1985
1383
1983
1985
1983
1983
1387
1383
1987
1983
1983
1983
1383
1983
1987
1983
1383

Lake Torrens
Lake Torrens
Lake Torrens
Lake Porrens
liake Torrens

TcronIC
DOXAIN

STRATIGRAPRIC
L4

Bunyeroo Synclize
Buageroo Syncline

Vilkavillina & Parara Ls.
¥ilkavillina & Parara Ls.
Bungeroo & Cotabema Synclimes¥ilkawilliza & Parara Ls.
Bunyeroo & Cotabena Synclizes¥ilkawillina & Parara ls.
Bunyeroo & Cotabema SymclinesMilkawillina & Parara ls.

BXPLORRTION
NODBS

13-Ja-92
CONRENY
Silt, Soil, RChip Geoch. & Geophys.  SBB RNV J356ANIP
Silt, Seil, RChip Geoch. & Ceophps. BB BNV, 23SANIP
Geophyics report THCLURES 1311
Stream Sed., Soil, RChip, Geoch. GeophysINCLUDES 131IPANGR
Stream Sed., Soil, RChip, Geoch. CeophysdisO SKL mmm

GEOPNTSICS

nt. Prome At. Prome Syacline Hilkavillina & Parara Ls Rock Chip Geochem. & Drilling

Yirrealpa Daky Br., Warima, Balc., Sym Wilkawillinma Ls. Strean Sed. Orientation, lock Sampling l
Yertalooma, Coffins Bore  Balcoracama Syacline Liake Prose Group Napping, kChip, Soil, Geochen, Drilling GHGR
Yertaloosa, Coffing Bore  Balcoracama Syacline Lake Prome Grogp Kapping, RChip, Soil, Geochem, Drilling cuer
Wertalooma, Coffing Bore  Balcoracama Syseline Lake Prome Group Napping, RChip, Soil, Geothen, Drilling .01
Yirreilpa baky Br., Warina, Bale., Sym Parachilaa fa., Wilkawillind & Parara Ls.Stream Sed. Survey, Rock Chip & Drilling 0L
Yirrealp Daky Br., Barim, Bale., Syn Parachiloa P., Wilkavillina & Parara Ls.Strean Sed. Survey, Rock ¢hip & Drillisg L
Virrealpa Daky Br.; Warina, Bale., Sym Parachilma Pu., ¥ilkavillina & Parara Ls.Stream Sed. Survey, Rock iy & Drilling b
Virrealp Daky Br., Narima, Balc., Syn Parachilma Pu., Wilkawillina & Parara La.Streaw Sed. Survey, Rock Chip & DrillingSBR BYY. 3720L
Virrealpa Doky Br., Marina, Bale., Sym Parachilsa Bw., MlXavillina & Parara Ls.Strean Sed. Survey, Roek Chip & BrillingSBR BNV. 372DL
Virrealp Dakp Br., Warina, Bale., Syn Parachilma Pm., Wilkawillina & Parara Ls.Streas Sed. Survey, Rock fhip & Drilling L
Virrealpa Daky Br., Marina, Bale., Syn Parachilaa Pw., ¥Wilkawillina & Parara Ls.Strean Sed. Survey, Rock Chip & DrillingSBB BNV, 695DL
Virrealpa Baky Br., Narima, Bale., Syn Parachilna Bm., Wilkawillina & Parara Ls.Stream Sed. Survey, Rock Chip & DrillingSBR BWV. 37200
Virrealpa Deky Br., Warisa, ale., Syo Parachilna Pu., Wilkawillina & Parars Ls.Stream Sed. Servey, Rock Chip & DrillingSEB BNV, 3720L
Virrealp Duky Br., Warina, Bale., Syu Parachilna Pm., Wilkawillina & Parara Ls.Strean Sed. Survey, Rock Chip & Drilling [
Firrealpa Daky Br., Marina, Bale., Syn Parackilsa Bw., Wilkawillina & Parara Ls.Stream Sed. Survey, Rock Chip & DrillingSBR B¥V. 37201
Yirrealpa Daky Br., Wariea, Bale., Syp Parachilma Pu., Wilkawillina & Parara Ls.Stream Sed. Survey, Rock Chip & DrillingSEE BNV. 31201
Virrealpa Doty Br., Marina, Bale., Sya Parachilna Pu., Wilkawillina & Parara Lo.Stream Sed. Survey, Rock Chip & Drilling ]
Yirrealpa Duky Br., Marina, Bale., Syn Parachilna Pr., Wilkawillina & Parara Ls.Stream Sed. Survey, Rock hip & DrillingSEE BMY. 37201
Nts. Pra. & Chabs, Noorowie Rt. Prome Syseline Pilkavillina & Parara Ls, Jack Hammer Geochen, Geophys. : i

& Chabs, Noorovie At.
& Cheds, Noorowie At,
& Chads, Noorowie Xt.
& Chads, Koorowie Nt,
& Chabs, Noorowie Mt.
& Chabs, Moorowie Nt.
& Chabs, Moorovie Xt.
Ats. Pra. & Chabs, Noorowie Mt. Prome Spacline

Nts. Pra. & Chabs, Moorowie t. Frome Spacline

ripa, Thd.P1, Lisda, Rep.§ Daky Br., Bale., Heapht,
¥rlpa, The.21, Linda, Rep.d Daky Br., Bale., Reapht.
Tripa, Thd.P1, Linda, Rep.H Duky Br., Bale., Reaphl.
Reaphook Hill Reaphook Syacline

Uripi, 1040, Linda, Rep.d Daky 2r., Bale., Reapht.
ripa, Thd.P1, Linda, Rep.B Daky Br., Bale., Reapht.
Vrlpa, Thd.P1, Linda, Rep.H Doky Br., Bale., Reapht.
¥rlpa, Thd.Fl, Linda, Rep.B Daky Br., Bale., Reaphl.
Wrlpa, Thd.P1, Linda, Rep.E Daky Br., Bale., Reaphk.
Uripa, 1hd.P1, Liada, Rep.B Doky Br., Bale., Reapht.
Irlpa, Td.F1, Linda, Rep.0 Daky Br., Bale., Reaphk.
Tripa, Thd.P1, Linda, Rep.H Daky Br., Bale., Reaphk.
Wrlpa, 4.1, Linda, Rep.E Daky Br., Bale., Reaphk.
¥ripa, Thd.P1, Linda, Rep.d Daky Br., Bale., Reaphk.
Commodore Bunyeroo Syncline

Connodore Bunyeroo Syncline

Prome Syncline
Froge Sypclize
Frose Spacline
Frome Syacline
Frome Syacline
Frome Syncline
Frose -Syaclize

Fra.
Fra.
Fra.
Fra.

s,
Ats.
Mts.
Mts,
s, Fra.
Ats. Fra.
Ats. Fra.

Nts. Alek, Arkaba, Droid Ra.Mermmerna, fanyaka Symes.

Hikavilliza & Parara ls, Jack Hammer Geochen, Geophys. SER BNV, 3421
Vilkavillina & Parara Ls. Jack Banaer Geochen, Geophys. SEB BNV, M
¥ilkavillina & Parara Ls. Jack Banmer Geochem, Geophys. SEB BNV, 3421
¥ilkawilling & Parara Ls. Jack Hamser Geocken, Geophys. SEB BNY. 3431
Vilkawillina & Parara Ls, Jack Bammer Geochen, Geophys. SEB BNV. 3421

Filkavillina & Parara Ls,
¥ilkawillina & Parara Ls.
ilkavillina & Parara Ls.

Jack Hamaer Geoches, Geophys. 1
Jack Bammer Geochew, Ceophys. SEB BNV,
Jack Bammer Geochem, Geophys. SEB BV,

Wikavillina & Parara Ls. Jack Hammer Geoches, Geophys. 1
Sy Parachilna Pa., Vilkawillina & Parara Ls.Strean Sed., Rock Chip, Napping, Drill. SBR EWV.
Syn Parachila Fu., ¥ilkavillina & Parara Ls.Strean Sed., Rock Chip, Wapping, Drill. SBB BIY.
Syn Parachilna P, Wilkavillima & Parara Ls.Streas Sed., Rock Chip, Mapping, Drill. SBB BHV.

Parachilna Pu., Wilkawillina & Parara Ls.Strean Sed. Geochemistry & Napping 1
Syn Parachilna Pu., Vilkavillina & Parara Ls.Strean Sed., Rock Chip, Napping, Drill. SBB BNV,
Sy Parachilea Pa., ¥ilkawillina & Parara Ls.Stream Sed., Rock Chip, Mapping, Drill. 1
Syn Parachilna Pa., Vilkawillina & Parara Ls.Stream Sed., Rock Chip, Mapping, Drill.
Syn Parachilna P, ¥ilkavilliza & Parara Ls.Stream Sed., Rock Chip, Mipping, Drill.
Syn Parachilna Fa., ¥ilkawillina & Parara Ls.Stream Sed., Rock Chip, Wapping, Drill. SEB BNY.
Syn Parachilna Pm., Yilkavillina & Parara Ls.Stream Sed., Bock Chip, Napping, Drill. 588 EWY.
Sy Parachilna Pu., Wilkawillina & Parara Lo.Stream Sed., Rock Chip, Kapping, Drill, i
Syn Parachilea B, Vilkawillina & Parara Ls.Stream Sed., Rock Chip, Wapping, Drill. 1
Syn Parachilna Pa., ¥ilkawillina & Parara Ls.Stream Sed., Rock Chip, Napping, Drill. SES EWV.
Syv Parachilea Pa., Vilkawillina & Parara Ls.Mapping. 1

Yilkavillim Ls. Stream Sed.; Rock Chip, Mapping, Drill. b

¥ilkavillina Ls. Strean Sed., Rock Chip, Mepping, Drill. L

Vilkawillina & Parara Ls. Strean Sed., Soil, Rock Chip, Geoches. 1

SEB ENV.



RBVIEN 2B 88/41  SHEE? PAGE SAXREF BNVELOPS  TYEWENENT  DATB SADEE  RBGIOMAL TECTONIC STRATIGRAPRIC BIPLORATION 1§-Jar-93

YONDER WONBER  /FILE Wo. WUNBBR NUNBBR  SHL No. BL ¥o YRAR PUBLC'N LOCATION DONALE ouIrs X0DBS CORNENT  GBOMAYSICS
kAR ] PARACEILMR 66 321 B3 - 1084 1984 Kt. Alek, Arkaba Keramerna Synclize Vilkavillina & Parara Ls. Strean Sed., Soil, Rock Chip, Geoches. 1

KRR | PARACEILND 66 1015035  419¢ - m 198 At. Mek Neranerza Syncline Vilkawilling & Parara ls. Stream Sed. 1
I3 PRE MG 55 PARRCEILMR 66 2243 3970 - 71986 Nts. hlek, Arkaba, Druid Ra.Kerzwersa, Kaayaka Symes.  ¥ilkawillima & Parara Ls. Stream Sed., Soil, Rock Chip, Geochen. 1
i PARACEILML 68 1583 6536 - 1310 1986 K. Maatell Baleoracena Syacline Vilkavillina Ls. {comcealed) Yo signifcant vork reported. 1
15 18 PARACHILNA €9 3564 8002 - 1431 1986 Buffalo Dam Balcoracana Syncline Vilkavillinz Ls & Frome Gp. Photo-interpretation 1
36 P0G 57 PARACHILNL 70 4858 8012 - 1515 1988 Firrealpa Dozkey Bore Syncline Parachilea Pa., ¥ilkavillina & Parara Ls.Min. Nodel, RChip, Soil, Geoch. Mappiag I
W PASACEILNR 73 5083 8071 - 1515 1988 Yirrealpa Ht. Frome, Balcoracansa, Sym.Parachilsa Pa., Vilkawillina & Parara Ls.Regional Appraisal 1
W PARACRILIA 72 %082 &0M - 1514 1988 At. Chanbers At. Frone Syncline Parachilea Pa., ¥ilkavillina & Parara Ls.B.Chip Geochemistry & Mappisg H
W PARRCHILMR 72 5083 8OM - 1514 1988 At. Chamders Nt. Prome, Balcoracanna, Syn.Parachilma Po., Wilkawillina & Parara Ls.Regional Appraisal 1
3808 PARRCEILMY T4 5552 0 - = 1991 18 91/101Kt, Chambers -Wirrealpa  Nt. Frome & Balcoracana Syr Parachilaa Pa., Wilkawillina & Parara Ls.Drilling SER BNV, 8071
RBVIBY RB 88/41  SEBEY PAGR SANRBP BNVBLOPE  TRUBNEN?  DATE SADNB  RBGIOMAL TBCTONIC STRATIGRAPRIC BXPLORATION 19-dan-92
WONBER UONBBR  /PILB Mo, NONBER WOKBER  SHL Yo. BL ¥o YBAR PUBLC'N  LOCATION DORLIN i1 181 XODBS COXNEN?  GROPHYSICS
1 OKYL AG 74 ORROROO 1 1002292 600 9 - 19678037 ¥illochra - Mt. Arden Ranyaka, Tappla, Mt. Ragless Parachilma Pa., Wilkawilliza & Parara Ls.Stream Sed., Soil, RChip Ceochemistry {134
10, RG68 oORROROO 3 4810 601 108 - 167 RI37 Mt Arden-Comstock Kt. Ragless Synclime Parachilaa Pn., Wilkawillina & Parara Ls.Map Stra sed, RChip, Cost, Drill & Gphy.SBB BNV 643,15P
10L G 68 ORROROO 3 1002194 684 108 - 1966 R1 37  Nt. drdem-Comstock Nt. Ragless Sysclize Parachilna Fa., Wilkavillina & Parara Ls.Map Stra sed, RChip, Cost, Drill & Gphy.SBE BV 641,IP5P
3 0L 0RROROO 5 1002230 64 109 - 1967 R1 31 Radford Creek Kt. Ragless Syaclise Parachilna Fa., Wilkawillina & Parara Ls.5t sed,Soil,Rebip,Cost,Drill,Napp, Gphy.SER BNV 641,IPSP
JO0L BG 74 ORROROO 5 1003686 685 109 - 1966 RT3 Radford Creek Mt. Ragless Syncline Parachitna Po., Filkavillina & Parara Ls.St sed,Soil, Rebip,Cost,Drill, Napp, Gphy. sy
401 0RROROO 7 1002190 686 110 - 1967 RI 3T fLamyaka Nimes Lanyaka Syncline Parachilea Fu.; ¥ilkawillisa & Parara Ls.St Sed,iChip,Grad Smp, Cost, Gphy, Drill e
4of 1675 omoRe0 7 Ol §3 110 - 1967 RI 31 famyaka Nines Yanyaka Syecline Parachilsa Po., Vilkavillina & Parara Ls.St Sed,RChip,Crab Swp, Cost, Gphy, DriliSBE BNV 641,IPSP
400 X675 0RROROO 7 1002261 686 110 - 196781 37 Hamyaka Mimes fanyaka Syacline Parachilna Po., ¥ilkawillina & Parara Ls.St Sed,RChip,Crab Smp, Cost, Gphy, Drill P
50F 1676 ORROROO 9 looze04 1306 313 - 1970 Taeyaka faayaka Syucliae Parachilna Fo., Yilkavillina & Parars Ls.Mapp,Stra Sed, Soil, RChip Geb. & Gphy. (111
500 1676 0RROROC 9 1002605 1306  3¥ - 190 fazyaks fanyaka Syacline Parichilea Pu., Vilkavillina & Parara Ls.Kapp,Stre Sed, Seil, RChip Gehn. & Gphy. o
§0L K673 ORROROO 101004191 1466 455 - 1M Kt. drden/lagless Raage  Nt. Ragless Symclize Parachilea Fu., Vilkavillina & Parara Ls.Xap Stra sed, RChip, Cost, Drill & Gphy. |
60L MG 7Y ORRORCO 10 1004181 466 09 - UM Kt. Arden/Rigless Range  Nt. Ragless Symcline Parachilna Pu., Wilkawillina & Parara Ls.Map Stra sed, RChip, Cost, Drill & Gphy. o
TOW MG 70 ORROROO 121001779 1698 N84 - 19N Raryaka Yappala, Yanyaka Synclines Parachilna Pu., Wilkawillina & Parara Ls.Strean Sed. Ceochemistry. 1
80L AG7 ORROROO 13 1002446 2750 - w191 Ragless Ringe K. Ragless Syaclize Parachila Pa., Wilkavillina & Parara Ls.Kapping, Soil Ceochemisry, & Ceophysics §1
80L AG 71 ORROROO 13 1002445 2750 - [ YR Ragless Range Kt. Ragless Synclize Parachilaa Pa., Vilkavillina & Parara Ls.Napping, Soil Ceochenisry, & Ceophysics )

90L A6 72 ORROROO 14 1004001 2958 - m o it. drden-Comstock Kt. Bagless Symcline Parachilna Pu., Wilkavillina & Parara Ls.Mapp, Soil/RChip Gebm, Geophys., & Drill n
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1wy

1967 88 88/41 Northera Flinders Ranges

1968
1971
1969
191
1970
1581
1969
1980
1969
1969
1969
1969
1970
1
1986
1986
19m
1968
1962 81 37
1962
1968
1967 1 3
1975
19
1970
1967 11 37
1970
1958
1987
1969
197
1581
1987
1987

196701 37
196711 3
1966 &I 37
1967 1 3
1967 81 37
196721 37
1970
1981
19
1969
1969
1969
1986

EBGIONAL TECTONIC

DORATN

Arrovie Basin

Mdelaide Geosynclize
Arooza, krrowie, Marina, Balcoracama; Tanyaka Syaclines
Beltasa {Nt. Deception Ra.) Nt. Deception Maticlize
$1iding Rock Caduia Syncline

S1d. Rck., BIL. R. Spq., VarCadnia Syacline
Ingepema Cadnia Syncline
$liding Rock Cadvia Syncline
$1idiag Rock Cadnia Syacline
Sliding Rock Cadia Syacline
Sliding Rock Caduia Symcline
$1idizg Rock Cadnia Synclize

orthern Pliaders Ranges

At. Bayley Cadnia Syaclize
Slidiag Rock Cadnia Syaclize
Ingepen Cadnia Syncline

At. Bayley Cadnia Synclize (west)
1 Donkey Bore Synclize
In 1ill Donkey Bore Synacliae
Bliacara Bdiacara Sypclize
Béiacara Bdiacara Symclize
Bdiacara Bdiacara Syacline
Bliacara Bdiacara Syaclise
Bliacara Bdiacara Syacline
Kiscara Bdiacara Syacline
Biacara Bdiacara Syncline
Rlidcara Bdiacara Syscline
Bliacara Bdiacara Syncline
Bdiacara Béiacara Syacline

Noorovie, Nts.Joba-Chasbers At Frome Syncline
Nts. Pra. & Chabs, Moorowie Nt. Frose Syscline
Nts. Pre. & Chabs, Moorowie Nt. Frome Synacline
Noorowie, Nts.Joba-Chanbers Nt Frose Syscline
Noorowie, Nts.Joba-Chambers Kt Frome Synclize
Hts. Pra. & Chabs, Hoorowie Mt. Prome Syicline

STRATIGRAPEIC
[ 184

BXPLORRTION
XODES

15-Jan-92
CONNER?

Lover Casbrian
Adelaidean & Lower- Niddle Cambrian
Basal Casbrian

Tech. Rev. BNetals, Lwr. Cash. N.F1.Ra. SBR 1} 67/11
Tech. Review - Lead-Zine Mimeralisation 16 II refer I
Regional Streas Sed. Geochemistry SurveySER ENY 1329X

Yomaka & Bungeroo Pans. Stream Sed., Rock Chip, Geochemistry  ?Wot MVY rell
Parachilea Pa., Wilkavillina & Parara Ls.Rock Chip & Soil Geohemistry, Nappiag SEB BNV 361,1
Vilkawillina/kjax Ls. Nappizg, Soil geochemistry & Drilling SEB BNV 961, IPEY
Parachilna Pan. & Ajax Lisestose Stean sed, Soil & Rock geockesistry 1
Parachilea Poa. & ¥ilkavillina Ls. Nap., Stra.Sed.k RChip.S., Gphys., Drill. [ 4]
Bavkver Gp. (Rjax/¥ilkawillisa Ls.) Streas Sed. & Soil Geochemistry 1]
Parachilza Fan. & Wilkawillina Ls. Hap., Stra.Sed.& RChip.S., Gphys., Drill. .04
Havkver Gp. (Ajax/Vilkavillima ls.) Stream Sed. & Soil Geochemistry n
Bavkver Gp. (Ajax/¥illawillina Ls.) Stream Sed. & Rock Chip Geochemistry BB BNV 1130X
Ljax Liestone Strean Sed. Geochemistry 1
Bawkwer Gp. (Ajax/¥ilkawillina ls.) Strean Sed. & Soil Geochemistry n
Parachilna Pan. & Ajax Limestone Geopbysics-IP sarvey. 1P
1jax Lisestone Strean Sed. Ceochemistry 1
? Parachilna Fan & ? Wilkavillina Ls. Photogeol imterpretation, zo field wk. SBE RNV 23731
? Parachilna Fan. & ? Wilkavilliza Ls.  Photogeol imterpretation, mo field wk. 1
Parachilna Pam. & Rjax s, Drilling & Geochenistry 1
Parackilsa Fan, jax Limestone brill, Struct. Intp., Res. Rev. 1
Ajax Ls, Drilling I
Ljax Lisestone brill, Struct. Intp., Res. Rev. I
Parachilna Pan, Rjax Limestone Geophysical Isterpretation SEE BNV, 951D
1jax Lisestore brill, Struct. Istp., Res. Rev. 1
Ljax Lisestone Drilling 1
Ljax Lisestone Drilling 1
Ljax Linestone Strean Sed. Geochemistry 1

Ljax Lisestone brill, Stroct. Iatp., Res. fev.
Parachilea Pa., Wilkavillina & Parara Ls.Mapping, Geophysies
Klhavillita & Parara Ls. Jack Haner Geoches, Geophyd.
Vilkavillira & Parara Ls. Jack Hasmer Geochen, Geophys. 1
Parachilaa Fo., ¥ilkawillina & Parara Ls.Streas Sed. & Rock Chip Gechs., DrillingSEB BNV 99701
Parachilna Ps., Wilkawillina & Parara Ls.Streaw Sed. & Rock Chip Gechw., Drilling$EB BNV 937,11
Vilkavillisa & Parara Ls. Jack Hamaer Geoches, Geophys.

Ljax Lisestone Strat. Kapping, RChip Goechen. & Drill.

1
SEE BV 991,11
1

H
THCLODBS ML TP

GROPRYSICE

Puttapa Ljax, drooma Syeclise
Puttapa Ljax; krooma Syaclize
Puttapa Ljax, drooma Syaclize
Fattapa Ajax, drooma Syaclize
Beltam bjax & Caduia Synclines
Beltam Ajax & Cadnia Symclines
Beltama bjax & Cadnia Syaclines
Puttaps Ljax & Cadnia Syzclines
Puttapa Mjax & Cadnia Syaclines
Beltam Ajax & Caduia Synclines

Juhilee Range

Narins Syncline

¥irlpa., Mt Back, Patwta. HlMarim Syaclize

At. Hack

Nariza Synclige

Ne Tinlay Ck, Italowie GorgeNepabuzma Syacline

Nt. NeXinlay Ck.
At. Nelinlay Ck.
It. Uro (ingepena)

¥epabuna Synclize
Nepabunna Syacline

Ljax Limestone Strat. Mapping, RChip Goechem. & Drill. INCLODBS ML IP
1jax Linestone Strat. Napping, RChip Goechem. & Drill. TNCLODBS X IP
Ljax Linestone Strat. Napping, RChip Goeches. & Drill. INCLUBBS Wi I?
kjax ls. & Parachilna Forsation Streas Sediment geachesistry SEBEW M1
Ljax Le. & Parachilna Forsation Streas Sed., RChip, ¥app. SEB BNV 623 X
kjax 19, & Parachilna Pormation Strean Sed., RChip, Magp. 1
Ljax Ls. & Parackilna Porsation Strean Sed., RChip, Xapp. I
Rjax Ls. & Parackilna Formation Streas Sed., RChip, Napp. 1
Rjax Ls. & Parachilna Formation Strean Sediment geochemistry SEB BNV 7321
Upper Prot. Womaka Pam.-¥ill./Ga. Veins Stream Sed. Geochemistry 1
¥ilkavillina (Wirrap. Mes.) & Parara Ls. Streas Sed. Geochesistry & Napping 1
Lover Casbrian Strean Sed. Geochenistry I
Pelna.Pag, Wilk.& Par, Ls, Nepaburta S1t.Stream. Sed., INCLUDRS: SKLY
Filkaillina Ls. Sta. Sed. Foll-up, soil & lat. Geoches. 1
¥ilkavillina Ls. Sta. Sed. Poll-up, soil & lat. Geocher. 1

Cad. Mt.Srle. Arr. Mep.Syncl.Parachilna Fu., Wilkawillina & Parara Ls.Streas Sed. & Rock Chip Ceochemistry 1
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5 2250
57t
13 1002857
13 1002858
13 1002856
1w
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55 1002758
55 1002751
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55 1002755
55 1002159
55 1002756
341001604
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24 1001875
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21 1002650
58 1002623
12 1002651
22 1002654
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YR T
62 815
§7 1002770
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41 1001710

11002182
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1 1002182
61 1003211
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1 1002181
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36 1004208
16 1004206
26 1004210
a0
i 200
441013038
17 1003967
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DATE

1386
1986
1969
1370
1368
19
i
187
131
1970
1310
1370
1’
1
1376
1
1m
1872
19
1510
1m
1312
itiH]
151
1370
1375
1966 11 37
1966 &1 31
1870
1966 &1 31
194
138
151
196781 9
1363 3
1966 &1 37
1867 81 17
1966 &1 37

1971 B 81/119%hird Pln, Linda, Xoro Gorgedrrovie, Balcoracamma Syncl.
1971 &8 §1/119%hird Plu, Linda, Noro Gorgedrrovie, Baicoracanma Syacl.
1973 2B #1/113%hird Pla, Lisda, Noro Gorgedrrowie, Balcoracanaa Syncl.
1371 &B $1/119%hird Pln, Linda, Xoro Gorgedrrowie, Balcoracaama Syacl.

191
197
1881
151

SADKB
YBIR PUBLC'N

EBGTOMAL
LocTIoN

Kt. Uro (Lagepeni)

It. Oro (dngepena)
Beltana-Red Range
Beltani-Red Ringe
Beltana-ted Range

Red Range (Deltam)
Beltama, Bliacara; kroom
Beltana, Bdiacara, drooma
Beltana, Bdiacara, Arooma
Beltans, Bdiacara, Arooma
Beltana, Bdiacara, kroom
Beltana, Bdiacara, drooma
Beltama, Bdiacara, drooma
It. Serle

t. Serle

Nt. Serle-Slid.Rk, Waraweepaht.

At. Serle-Sliding Rock
Nt. Serle-Castie Rock
Ht. Serle-Castle Rock
Xt. Serle

Nt. Serle-Castle Rock
Kt. Serle

Ht. Serle-Castle Rock
At. Serle-Castle Rock
At. Serle

Noro Gorge

Iroastone Bore
Balcanoona {Noro)
Balcanoona (Roro)
Balcanoona (Moro)

At. Roebuck
Balcanooma (Koro)
Koro Springs
Balcanoona (Noro)

Balcazoo. (Moro, Wertaloomz)Arrovie Syacline

Balcanoona (Moro)
Irozstone Bore
Balcanoona (Noro)

Nt. Roberts, Aleruabera,
dagepens, & Noro Gorge
SEB BNV 3641 (above)
Yooltan

TBCTONIC
DONATY

STATIGRAPRIC
o

Cad. Mt.Srle., drr. Mep.Syncl.Parachilea Pu., Wilkavillina & Parara Ls.Strean Sed. & Rock Chip Geochemistry
Cad. Rt.Srle., drr. Nep.Syncl Parachilea Pu., Wilkawillina & Parara Ls.Stream Sed. & Rock Chip Geockemistry

Ajax/¥ilkawillina ls.
Ljax/¥ilkavillina Ls.

Red Ringe Syaclise jaz/Vilkanillina Ls,

ied Ninge Syaclize Ljax Linestone

Red R, Bdiscara, Arooma Syn kjax Ls.

led ., Bdiac., Arooma Sy djax Ls.

Red k2., Bdiac., Arooma Syn Kjax Ls.

Red 82., Bdiac., drooma Sy kjax Ls.

Red N, Bdiacara, Aroosa Syn kjax Ls.

Red ha., Bliac., drooma Syn Ajax Ls.

fed W, Bdiacara, Aroosa $ya djax Ls.

At. Serle Syacline Hlkavillim Ls.

t. Serie Syacline Filkavilling Le.

Serle, Cadina Syaclizes Parachilna Pma. & Ajax Ls.

Kt. Serle, Cadina Symciimes Pardchilna Fmn. & Ajax Ls.

t. Serle, Nepabumna Syacl. Nariza Grywk. & Lr. Cambrian

Xt. Serle, Fepabwana Syncl. MNarima Grywk. & Lr. Cambrian

Kt. Serle, Nepabumaa Syac. Warina Grywk. & br. Cambrian

Nt. Serle, Nepabumma Symcl. Narina Grywk. & Lr. Cambrian

Nt. Serle, Bepabeama Syscl. Narima Grywk. & Lr. Cambrian

Kt. Serle, Nepabusna Syncl. Nariza Grywk. & Lr. Cambriaz

At. Serle, Wepabumma Syncl. Narina Crywk. & Lr. Casbrian

Kt. Serle, ¥epabumma Syec. Mariza Gryvk. & Lr. Cambrian
Arrovie Synclise Parachilna Pan. & Wilkawillina Ls.
drrovie Syaclive Parachilna Fan. & ¥ilkavillina Ls,
Arrovie Syncline Parachilza Pan. & Wilkawillinag Ls,
Arrovie Syaclize Parackilaa Fan. & Vilkawillima Ls.
Mrrovie Syecline Parachilsa Pan. & Wilkavillima Ls.
Arrovie Syucline
Arrovie Synclize
Arrovie Syacline
Arrovie Syncline

Red Range Syaclige
Red Range Synclie

Parackiloa Pan. & Wilkawillina ls,
Parachilna Pan. & Wilkawillina ls.
Parachilna Pap, & ¥ilkawillina Ls,
Parachilna Formation

Parachilea Pan. & Vilkawillinma ls.
Parachilna Pan, & ¥ilkavilliza Ls,
Parachilaa Pan. & Wilkavillina Ls.
Parachilna Pap, & ¥ilkawillin Ls.
Parachilna Pan, & Wilkavillina Ls.
Parachilsa Pan, & Wilkavillina Ls.
Parachilna Pan. & Wilkavillima Ls.
Parachilea Pan., Wilkaviilima 1s.,
Nepabuzna S1t., & Parara 1s.

Arrovie Syacline
Arrovie Synclize
Arrovie Syacline

Arrovie, Nepabuana Syncline
Arrovie, Nepabuana Syncline
Arrovie, Nepabunna Syaclize

drkaroola Syacline Skillogalee Dolomite

? Parachilna Pmn. & ? Wilkawillim Ls.

BIPLORATION
NODES

15-Jan-93

CONNENT  GROPRTSICS

Strean Sed. Geochemistry
Strean Sed. Geochemistry
Strean Sed. Geochemistry
Strean Sed. & Rock Chip Ceochenistry
Geophysics, Napping, Soil Geoch, & DrilISER ENV. 183BNIPSBGRGH

[ N ]

Geophysica-Gravity Survey [+ ]
Yapping, Soil Geoch. & Drill. 1
Geophysice-Seisnic Survey 14
Geophysics-APHAG Survey (Blectromaq.) SEB RNV, 183EK
Geophysics-Reviev of methods, EHIPSECREN

Geopbysics, Napping, Soil Geoch. & Dril1SBB BNV, 183BNIPSRGRGH

Soil Geochenistry SEB BNV 331X

Strean Sed. & Soil Geochemistry SEB BBV 20811

Soil & Rock Chip Geochemistry, Geophys. SEB BNV 961,EM

Soil & Rock Chip Geochemistry, Ceophys. SBE BNV 961,BX

Petrology & Stream Sed. Ceochewistry  SEB ENV 20811

Petrology & Stream Sed. Ceochemistry  SBR BNV 2081

Geophysics - Magnetic Servey o

Petrology & Stream Sed. Ceochemistry  SEB EWV 081X

Diznond Drilling 1

Petrology & Stream Sed. Ceochemistry  SEB ENV 3081

Petrology & Strean Sed. Ceochemistry  SEB BEV 2081X

Geophysics - I? Survey i

Drilling & geoghenistry SBE BNV 564,1P

Strean Sed., RChip, Mapp. 1

Strean Sed., RChip, Mapp., Drill. SBE BNY 564,1
Yot WV releX

Strean Sed., 1Chip, Kapp. SBR BNV §38,1
Strean Sed. & Soil Geochemistry o
Stream Sed., RChip, Napp., Drill. SBE BUY 564,1
Strean Sed., BChip Geoches. 1

Strean Sed., RChip, Mapp., Drill.

SEB BNV 5641
Rock Chip Geochemistry 1

Strean Sed., RChip, Mapp. SEB BNV 564X
Strean Sed., RChip, Mapp., Drill. SBB BNV 564,1
Drilling SBB BBV 564,)
Strean Sed. Geochemistry-Field Follow up 1
Strean Sed. Geochemistry-Field Pollov up X
Strean Sed. Geochemistry-Field Pollov up 1
Strean Sed. Ceochemistry-Field Follow up 1

Kapping, Drilling & RChip Geochemistry SBB BEV 937,1P
Rapping, Drilling & RChip Geockemistry SBE BNV 937,1?
Final Report-interpretive, Geophys.  SRB BNV $37,1p

Melaidean X
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BUNBEY WORBBR  /PILE No. NUNBER WONBBR  SHL No. BL No YBAR PUBLC'N  LOCATION BORAIN [ 184 RODBS COXNEN  GBOPNYSICS
1re PARACEILEL 31 100377 1308 299 - 130 Rsses. CRA Reg. Stream Sed. SBB BNV 975, SHL 20 Basal Casbrian Streas Sed. assess / Field follov-up  SEB ENV. 9751
1nee PMARACHILOL 311003978 1339 292 - 1371 BB 81/11%heses. CRA Req. Streas Sed. SBR BNV 975, SHL 202 Basal Casbrian Strean Sed. assess / Pield follov-up  SEB ENV. 9751
PG PARACEILNA 24 1000268 % 02 - 1968 Aroona, Arrovie, ¥arina, Balcoracana, lanyaka Syaclines Basal Casbrian Regional Stream Sed. Geochemistry SurveySEB BNV 1221
1306 PARACEILNA 31 1003977 1239 390 - 1900 hoses. CRA Reg. Streas Sed. SBB BNV 97%, SL 202 Basal Cisbrias Streim Sed. assess / Field follov-np  SEB BN, 9751
1306 PARACEILMA 31 1003877 1229 282 - 1970 8B 81/1191sses. CRL Reg. Stream Sed. SBE BNV 975, SN 202 Basal Casbrian Stream Sed, assess / Field follov-ap  SBS BWV. 4151
0 G 1G9 PARACEILNA 1002220 [ - 19728137 Northern Plinders Ranges  RArrovie Basia Lover Canbrian Tech. Rev. BNetils, Lur. Camb. E.P1.Ra. $BE 13 67/121
b ¢ PARACHILNA 3557 0 - = 1967 1B $8/04iNorthern Plisders Ranges  Mdelaide Geosyncline Melaidean & Lover- Hiddle Cambrian Tech. Reviev - Lead-Linc Nineralisation AG XI refer 1
HmM PARMCEILEA 69 3564 8002 - 16033 1986 haffalo Das Baleoracan: Syacline Hilkavillina Ls & Prose Gp. Photo-isterpretation 1
107 A 61 PARACEILEL 28 1003957  1ia6 290 - 1970 It. Lyall - third Maiz  Balcoracama Sypclize Parackiloa Pa., Wilkavillina & Parara Ls.Sta. Sed. Pol-up, Mapp. & Geoch. & Drill. n
wm PARACHILNA 55 1006153 3306 - 366 1978 ¥ertalooma, Coffing Bore Balcoracama Syacline Lake Prome Group Napping, RChip, Soil, Geoches, Drilling (.41
103 MG 61 PARACEILNA 28 1003955 146 20 - 1970 At. Lyall - Shird Main  Dalcoracan: Syaclise Parachilsa Pa., Wilkavillina & Parara Ls.Sta, Sed. Fol-up, Mapp. & Geoch. & Drill. 1)
i) PARACEILNA 55 1006153 3305 - 67 1 Tertaloona, Coffins Bore  Dalcoracama Sysclime Lake Prose Group Xapping, RChip, Soil, Geoches, Drilling GHeR
518 PARACHILNN 19 1002285 N1 - NEIRIIT Nt Nantell Balcoracani Syacline ¥ilkavillina Ls. Strean Sed. Geocheaistry SEE ENY. 6721
nmn PARACRILNA 195 1006153 3305 - 81978 Yertalooka, Coffing Bore  Balcoracama Syacline Lake Prose Group Napping, RChip, Soil, Geochem, Drillizg GhGR
§PB AG 60 PARACEILNA 20 1001675 800 143 - 167 RI 3D third Plain Balcoracana Syacline Parachilna Pan. & Wilkawillina Ls. Napping, Costeaning, & drilliag, Reserves X
i PARACAILNR 68 2583 6836 - 1310 1986 it. Naatell Balcoracama Syscline ¥ilkawillina Ls. (concealed) Yo signifeant work reported. 1
TP8  AG 59 PARACEILNA 22 1001593 965 166 - 1969 Orraparism Bunkers Graben, Balcor. Syac.Wilkavillim Ls. Strean Sed. Geochenistry SBB BNV 342711
TP MG 59 PARACEILEN 23 1001534 %5 166 - 1969 Orrapariom Bunkers Grabem, Balcor. Sync.Wilkawillina Ls. Strean Sed. Geochenistry SBB BNV 342X
51 MRNCHILNE 15 B9 610 1 - 1867 RI 3 K. Namtell Balcoracana Syaclize Yilkavillin Ls. Streas Sed. Geochemistry SEB EWV. 71
6B AG 60 PARACRILNA 20 1001676 800 13 - 1967131 Third Plaia Balcoracana Syrclize Parachilaa Pan. & ¥ilkawillina Ls. Napping, Costeaning, & Brilling, ReservelNCLODES XC 1
1098 AG 61 PARACEILNA 28 1003954 1146 250 - 19N Kt. Lgall - third Plain  Balcoracasa Symcline Parachilea Fa., ¥ilkavillina & Parara Ls.Stw. Sed. Pol-up, Mapp. & Geoch. & Drill. |
TP &G 59 PARRCEILEA 32 1001595 95 166 - 1969 Orrapariom Bunkers Grabes, Balcor. Syac.¥ilkawillim Ls. Streas Sed. Geochemistry SBR BIV 3437MH
10 73 B OF PARACEILNR 28 100395 16 230 - 1900 Kt. Lyall - hird Maia  Balcoracama Symcline Parachilea Pa., ¥ilkavillina & Parara Ls.Ste. Sed. Fol-up, Mapp. & Geoch. & Brill. 1
36 PD  AG 57 PARMCEILNR 70 4858 8070 - 16515 1989 Yirrealpa Dorkey Bore Syacline Parackilna Ba., ¥ilkawillina & Parara Ls.Min. Nodel, RChip, Soil, Geoch. Napping 1
18 pod PARACAILNR 40 1004209 1638 557 - 1971 8B 81/1i%Norwie.Cq., Third.M, Linda Donkey Bore, Balcoracana Syn Wilkawilliza & Parara Ls. Strean Sed. & Rock Chip follov-ap Ceoch. 1
19 0B PARACEILNA 56 4371 M1 - 1138 1388 tirrealps Daky Br., Mariga, Balc., Sya Parachilna Pu., Wilkawillina & Parara Ls.Stream Sed. Survey, Rock Chip & Drilliag L
39 PDB  AG 57 PARACHILMA 56  351Y M) - 1129 198) Yirrealp Duky Br., Narina, Balc., Syn Parachilna Pa., ¥ilkawillina & Parara Ls.Streas Sed. Survey, Rock Chip & Drillisg 0L
27 1B PARACETLNR 54 100458 2986 - 1 1 Yirrealpa Daky Br., Marina, Bale., Syn Wilkawillim Ls. Streas Sed. Orieatatioa, Rock Sampling 1
29 p0B PARACEILNL 56 43717 M - 1 1985 Virrealpa Daky Br., Marina, Balc., Sya Parachilna Pw., Wilkawillina & Parara Ls.Stream Sed. Survey, Rock Chip & Drilling L
39 908 MG 57 PARMCHILMA 56 M3 MY - 894 198) Yirrealp Baky Br., Marima, Balc., Sym Parachilna Fw., Wilkawillima & Parara ls.Strean Sed. Survey, Rock Chip & Drilling DL
29 PoB PRRACEILMR 56 4377 M) - 1085 1985 Yirrealpa Daky Br., Narimy, Balc., Sye Parachilna Fu., Wilkawillina & Parara Ls.Stres Sed. Survey, Rock Chip & DrillingSER BNV, 695DL
29 Pod PARACRILNR 56 3513 M) - 036 19 Yirrealp Daky Br., Mariga, Bale., Syn Parachilna Px., Wilkawillina & Parara Ls.Strean Sed. Survey, Rock Chip & Drilling 0L
29 PDB  AG 57 PARMCHILNA 56 3By M1 - 805 10 Yrrealpa Deky Br., Narima, Balc., Sym Parachilsa Fw., Wilkawillisa & Parara Ls.Streas Sed. Survey, Rock Chip & Drilling Db
19 M PARACHILEL 56 3520 M1 - 1084 1983 Tirrealpa Daky Br., Jarima, Balc., Syn Parachilea Pa., Wilkawilliza & Parara Ls.Strean Sed. Survey, Rock Chip & DrilliagSBR BNV, 3720L
29 108 PREACEILNA 56 3520 3420 - 1080 1983 Firredlp Daky Br., Warina, Bale., Syo Parachilza Bm., Wilkawillina & Parara Ls.Stream Sed. Survey, Rock Chip & DrillingSER BNV, 3730)
R PARACRILNA 56 3530 320 - L3 198 Wirrealp Deky Br., Narina, Balc., Sym Parachilsa Pa., Wilkawillina & Parara Ls.Stream Sed. Survey, Rock Chip & DrillingSER BWW. 3720L
17908 3G 63 PAMCHILNA 38 1004188 1548 397 - 102 Ten Kile Creek Doakey Bore, Balcoracana Syn Wilkawillina Ls. Stream Sed. & Rock Chip follow-up Geoch.5BB BNY. 1631
39 8 PARACEILNA 56 3520 M)} - 1085 1983 Virrealps Daky Br., Barina, Bale., Sym Parachilaa Pa., Wilkawilling & Parara Ls.Strean Sed. Survey, Rock Chip & Drilliag$Bs BNY. me
18 18 PMRMCEILNA 40 1004206 1638 557 - 1972 BB 81/11%Morwie.Cq., Third.?, Linda Doakey Bore, Balcoracama Sye ¥ilkawillima & Parara Ls. Streas Sed. & Rock Chip Geocheaistry

39 M8 PARACBILNA 56 3520  32) - 113y 1983 Yirrealpa Daky Br., Narina, Bale., Syr Parachilsa P, Wilkawillima & Parara Ls.Streas Sed. Survey, Rock Chip & DrillingsEs EHY. mm.
19 PDB PIRACEILA 56 3520 M1} - 891 198 Yirrealp Daky Br., Warisa, Bale., Syn Parachilna Pu., ¥ilkavillina & Parara Ls.Stream Sed. Survey, Rock Chip & DrilliagSER ENV. 31281
3% mp PARMCEILNL 56 3520 ) - §34 198 Virrealpa Daky Br., Narina, Balc., Syn Parachilna Pw., Wilkawillina & Parara Lo.Streas Sed. Survey, Rock Chip & DrillingSBB BNV, 37300
18 13 PARACHILA 40 1004308 1638 557~ 1971 IB 81/11dMorvie.Cq., Third.?], Linda Donkey Bore, Balcoracama Sya Vilkawillima & Parara Ls. Percussion Drilling Patawarta Linc Pros. 1
31 pDEB PARMCEILER 61 3520 3968 - 1y 199 Irlpe, Shd.P1, Linda, Rep.H Daky Br., Balc., Reaphk. Syn Parachilea Pa., Wilkawillina & Parara Ls.Streas Sed., Rock Chip, Mappizg, Drill. SEB BNV, 301
31 1 PARMCEILNA 61 3530 3968 - 138 1883 Wrlpa, The.M0, Linda, Rep.H Daky Br., Bale., Reaphk. Sym Parachilna Pu.; Wilkavillina & Parara Ls.Streas Sed., Rock Chip, Mapping, Drill. SBB BNV, 341
31 MER PARACHILNL 61 3520 3968 - 934 1983 tripa, Thd.21, Linda, Rep.H Daky Br., Bilc., Reiphk. Syn Parackilna Pa,, ¥ilkawillina & Parara Ls.Stream Sed., Rock Chip, Mapping, Drill, 1
it DB PARACEILNA 61 3520 3368 - 894 19 Wripa, Thd.21, Linda, Rep.B Dnky Br., Bale., Reaphk. Syx Parachilna Pe., Wilkawillina & Parara Ls.Stream Sed., Rock Chip, Mappiag, Drill. $BB BNF. 3431
31 B MRACHILR 61 17 N6 - 1138 1988 ¥rlpa, Thd.11, Linda, Rep.d Daky Br., Malc., Reaphk. Syn Parachilna Pa., Wilkawillina & Parara Ls.Strean Sed., Rock Chip, Napping, Drill. . |
3 mip PARACHILR €1 3435 6958 - 1085 1386 Reaphook Hill Reaphook Syacline Parachilea Pa., Wilkawillina & Parara Ls.Strean Sed. Ceochemistry & Mapping 1
31 i PARACHILER 61  43)7 %68 - 13y 195 ¥rlpa, Thd.P1, Linda, Rep.E Daky Br., Balc., Reaphk. Syn Parachilsa Fw., Wilkawillina & Parara Ls.Streaw Sed., Rock Chip, Napping, Drill. I

31 PORB PARACRILNA 61 3524 3968 - 1084 1983 ¥rlpi, Thd.P1, Linda, Rep.B Duky Br., Balc., Reaphk. Syn Parachilna Pu., Wilkavillina & Parara Ls.Strean Sed., Rock Chip, Napping, Drill. SEB BNY. 342X
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31 mn PARACRILNA 61 3620 3968 - 1085 1983 Wripa, .11, Linda, Rep.E Doky Br., Balc., Reaphk. Syn Parachilna Fa., ¥ilkawillina & Parara Ls.Stream Sed., Rock Chip, Mapping, Drill, SEB BNV, 3421
3 i PARMCEILME 61 3530 3968 - 1080 183 Vrlpa, Thd.P1, Linda, Rep.d Daky Br., Bale., Reaphk. Syn Parachilsa P, Wilkawilliza & Parara Ls.Stream Sed., Rock Chip, Napping, Drill. SBB ENV. 3431
31 PDEY MG 62 PARMCEILNA 61 436 3968 - n 1 Yripa, thd.P1, Linda, Rep,H Daky Br., Bale., Reaphk. Syn Parachilss Pa., Vilkawillima & Parara 1s.Stream Sed., Rock Chip, Nappiag, Drill. 1
31 PONB MG 6X PARMCRILNA 61 4376 3968 - 1085 1387 ¥ripa, Thd.P), Linda, Rep.H Daky Br., Balc., Reaphk. Sya Parachilma Pw., ¥Wilkawilliza & Parara Ls.Strean Sed., Rock Chip, Mappisg, Drill. SBE V. 6951
31 1oiB PARACHILIA 61 877 W68 - 1085 1945 Uripa, TE.2Y, Linda, Rep.E Daky Br., Balc., Reaphk. Sym Parachilea Pa., Wilkawillina & Parara Ls.Stream Sed., Rock Chip, Xapping, Brill. $EB BNV, M)
1R PARRCEILA 53 1014844 NN - 103 151 Bt. Prose It. Prome Synclize Hilkavilliza & Parara 1s. Rock Chip Geochen. & Drilling 1
o PARACRILIA B3 3520 MW - 125 1383 Nts. Pra. & Chabs, Noorowie Nt. Prome Synclise Vilkavillina & Pararz Ls. dack Banaer Geochen, Geophys. SBE BYY. MU
19 17 PARACRILNA 43 1000283 1657 548 - 19N Noorovie - Kt. Chambers  Nt. Prome Syncline Bilkavillina ¢ Rarara ls, Nappizg & Sampling 1
30 PARMCRILNR 5% 3520 313 - 854 198 Nts. Pra. & Chabs, Noorovie Nt. Prome Syncline Vilkavillina & Parara Ls, Jack Hanner Geochea, Geophys. 558 BNV, 41
J0 PP AG 56 PARMCEILEA B3 ¢ M2 - 13 1387 Nts. Pra. & Chabs, Noorovie Nt. Prome Syacline tilkavillina & Parara ls. Jack Bammer Geoches, Geophys. 1
nmw PARACEILML 70 5083  s0mt - 1515 1988 tirrealpa Bt. Prome, Balcoracamna, Syn.Parachilna Pa., Wilkavillina & Parara Lo.Regiomal dppraisal ! 1
0w PARRCRILER 5% 3520 32 - §3 198 Nts. Pra. & Chabs, Noorovie Nt. Frome Synclise ilkavillina & Parara Ls, Jack Hasmer Geochen, Geophys, SEB EWY. M1
nn PARRCRILMA 72 5082  80M - 1514 1988 At. Chanders Kt. Proae Syacline Parachilea Pe., Vilkavilliza & Parara 1s.R.Chip Geochemistry & Mapping H
0w PARMCRILER 5% 3520 32 - 1080 1983 Nts. Pra. & Chabs, Noorowie Xt. Frome Syacline Yilkavillina & Parara Ls. Jack Hammer Geochen, Geophys. SBB BNV, 342X

§ PARACEILMR 25 1000616 $91 W - 188 At. Jobn - Nt. Chambers  Nt. Prome Syncline Yilkavillina , Farara, & Beuindetta Lsts.Radion. Swy, Stra. Sed. Geoch. & NappingSER BNV 110401
30 PP DG 56 PARACEILML 5% MM M1 - 807 1987 Nts. Fra. & Cbads, Moorowie Nt. Prome Syncline Filkavillina & Parara Ls. Jack Bammer Geochen, Geophys. I

§ M PARRCHILNA 25 100308%  di04 217 - 1800 At. Joba - At. Chambers N, Prome Syacline Vilkavilliza , Parara, & Beuindetta Lots.Badion. Svy, Stra. Sed. Geoch. & NappingINCL 2170, ERA
0w PARMCEILNA 5% 3520 3121 - 1084 1983 Nts. Pra. & Chadg, Moorowie Nt. Prome Synclize Vilkavillin & Parara ls. Jack Hammer Geochen, Geophys. SBE BNV, 3421
e PARACEILR 72 5083  80M - 1514 1988 It. Chambers At. Prome, Balcoracanna, Sym.Parachilea Pa., Wilkavillina & Parara Ls.Regional dppraisal 1
0P MG 56 MbcEILMX 5% ¥M M - 538 1387 Nts. Fra. & Chabs, Noorowie Nt. Prome Syaclime Hlkavillina & Parara ls, Jack Hammer Geoches, Geaphys, 1
0w PARMCRILNA 5% 3520 3”1 - 1085 1383 Nts. Pra. & Chabs, Noorowie Nt. Prome Syncline Vilkavillina & Parara Ls. Jack Hammer Geochen, Geophys. SBE ENV, 3L

§ " PARACHILNL 25 1003030 1104 211 - 1368 Nt. Jobm - Mt. Chambers Nt Prome Syaclime Parachilea Pa., Vilkawillina & Parara Ls.Strean Sed. & Rock Chip Gechw., DrillingSBE BNV 997,11
§ IR PARACHILNL 25 1000617 11 VA 1} At. Joha - Mt. Chasbers  Ht, Prome Syaclime Vilkavillinag , Parara, & Bemindetta Lats.Radion. Svy, Stea. Sed. Ceock. & NappingSER BNV 110401
§ P AC 45 PARMCRILMA 25 100325% 130 1 - 1§ Noorowie - Nt, Chambers  Nt. Prome Symclize Parachiled Pa., Wilkavillina & Parara Ls.Napping, Rock Chip Geochem. & Drilling 11PR=13CF Rb
nn PARRCEILML 5% 320 M - 13 1983 Nts. Pra. & Chabs, Moorowie Kt. Frome Symclize Vilkawillina & Parans L. Jack Rammer Geochea, Geophys. SBE BNV, 343X
38 PEB PARACRILER 74 H552 b - - 1991 &8 S1/101Nt. Chambers -Wirrealpa  Nt. Prome & Balcoracana Syr Parachilma Pa., ¥ilkavillina & Parara Ls.Drilling BB BV, 801
inn PARCEILNA 61 1014685 4602 - 15 1381 ¥ripa, TN, Linda, Rep.B Daky Br., Balc., Reaphk. Sym Parachilna Pa., ¥ilkawillina & Parari Ls.Mapping. I
I1%: ] PARACRILNE 34 100235 1363 . 3% - 19N Reaphook Hill/Eaw Bore Reaphook Syuclize Parachilsa Fan. & ¥ilkawillina Ls, Xapping, Rock Chip Sampling 1
3P0 RG 58 PARRCRILNA 12 1001615 863 131 - 1968 &I 37  Bau Bore/Reaphook Eill Reaphook Syaclize Parachilna Pan. & Vilkavillina Ls. Stra Sed., RChip., Xapp., Cost. & Drill, {14
1R ] PARACEILIN 34 1002370 1363 3% - 13 Reaphook Bill/Raw Bore Reaphook Syacline Parachilsa Pan. & Vilkawillina Ls, Xapping, Rock Chip Sampling I
1M PARACEILI 17 1003210 M2 138 - 1868 RI 3T Reaphook Fill/Baw Bore Reaphook Synclize Parackilaa Pan. & Milkavillima Ls, Stra Sed., RChip., Mapp., Cost. & brill. IpSP
14 PARMCEILNA 34 1002371 136} 3% - 19N Reaphook §i11/Bax Bore Reaphook Syncline Parachilna Pun. & ¥ilkawillina Ls. Napping, Rock Chip Sampling 1
1418 PARMCAILNA 34 1001372 1363 3% - 13 Reaphook Hill/Ran Bore Reaphook Syncline Parachilna Fag. & Wilkavillina 1s, Napping, Rock Chip Sampling 1
1M PARACRILID 12 1002210 M 131 - 19670131 Eau Bore/Reaphook Rill Reaphook Syacline Parachilng Pan, ¢ Wilkawillim Ls. Stra Sed., Rchip., Mapp., Cost. & Drill. 5P
14 P PARACEILNA 34 1002348 1363 3% - 1M Reaphook il1/Bwu Bore Reaphook Syaclize Parachilaa Pan. & Wilkawillima Ls, Napping, Rock Chip Sampling 1
3P0 1G58 PARRCEILNA 12 1002234 601 $ - 196681 37  Reaphook Eill/Bsu Bore Reaphook Syacline Parachilna Paa. & Vilkawillina Ls. Napping & Stra. Sed. RChip Geochemistry Ipsp
15 M PARACEILNA 36 1002353 138 3 - 1970 Ravker Lanyaka Syncline ¥ilkvillina, Parara Ls., Otaparinna §h1 Stream Sed. Geochemistry. 1
nn PARMCEILEL 46 1004184 1617 582 - 13N Drefd Range faayaka Sycline Parachilna Pu., Vilkavillina & Parara Ls.Strean Sed. Geochemistry. 1
16K PARACEILNA 37 1004757 1531 500 - 1§ Havker fasyaka Syncline Vilkavillina, Parara Ls., Oraparinma Sh Strean Sed. Geochemistry. H
N PARMCEILEL 46 1004184 1677 500 - 1871 Bavker Ranyaka Syncline Parachilea Pa., ¥ilkawillina & Parara Ls.Strean Sed. Geochemistry. SBE BNV, 153X
0 M PARACHILNL 44 100031 1604 583 - 1N It Rleck Nermmerna Spaclize Parachilsa Pa., Wilkawillina & Parara Ls.Strean Sed., Napping, Drilling $BB BUY. 3021
3 M PARRCETILM 66 321 326 - 1084 1984 ht. Alek, Arkaba Neraneraa Syaclise Yilkavillina & farara ls. Strean Sed., Soil, Rock Chip, Geochen. 1
KR PARKCEILNL 66 1015035 4784 - n 18 K. Mek Neramerna Syncline Filkavillina & Parara 1s. Stream Sed. 1
JIMK MG 55 PARACRILA 66 222 WM - 1084 1586 Nts. Mlek, Arkaba, Druid Ra.Meramersa, fangyaka Syncs.  Wilkavillima & Parara ls. Strean Sed., Soil, Rock Chip, Geochen. I
JYPME MG B PARMCEILML 66 2343 B0 - 171 1% Rts. Mlek, Arkaba, Druid Ra.Nernmersa, famyaka Syacs.  Wilkawillina & Parara ls. Strean Sed., Soil, Rock Chip, Geochew. 1

11 X0 AG 52 PARACRILEA 30 1002876 1157 302 - 1§11 Toras: Kts. Aleck & Napward Neramerna & Bunyeroo Syncs. Parachilma Pa., ¥ilkawillina & Parara Ls.Streaw Sed. & Rock Chip follow-up Geoch.SBE SHL. 576

3 e PARACRILNA 15 1002303 611 133 - 1967R1 37 Mts. Lyall & Prome, Wirrlpa Nariza, DBore, N, Prome Sys Parachilna Pap. & Wilkawillima Ls. Stream Sed., Rock Chip Geochen & Napping 1
K] PARICEILNA 481000322 IM§ 611 - 191 Tarrakiabo Tarrakisho Syncline Lover Cambrian s, Streas Sed. Ceochemistry. Bxtreme S¥ shNGN
1N PARMCHILNR 1 1404 0y - - 1386 18 $6/0220tha Flind Ra Watiomal Park Busyeroo Syncline Parachilsa Pan, & ¥ilkavillina Ls. Lead Zinc Bxploration iBIP
W PIRACEILNA &3 8512 660 115 - 1966 RI 31  Lake forress Bueyeroo Synclize Vilkavillina & Parara Ls. §ilt, Soil, RChip Geoch. & Geophys. SEB BNV 2356ANIP

W AG S MRACEILN 64 M B - N6 138 Coamodore Buzyerco Syncline Vilkavillina Ls. Stream Sed., Rock Chip, Napping, Drill. Bb
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- NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 1CW & AG 47 SAMREF CAT,. Nos. : 1002191, 1002192,
1002262, 1002494.
ENVELOPE No., : 564,638 & 695 TITLE : SMLs 91, 89 & 127.
LOCATION : BALCANOONA SHEET : SH5409 COPLEY; 6736.
RECORDS/REPORTS :—
#10021091.

Kennecott Explorations (Australia) Pty. Ltd., (Lennon, I.G., 1966),
Balcanoona Examination, South Australia. Special report on SML 89,
August 1965~ July 1966. SML 89, South Australia. (ENV 638).

#1002192 .
Kennecott Explorations (Australia) Pty Ltd. (Brooks, C.C., and Lennon,
I.G.) 1967. Progress reports Balcanoona, SML 127, South Australia.
(ENV. 695).

#1002262. '
Milnes, A.R., and Loos, M., 1966, Report on mapping of The Eastern Limb
of the Balcanoona Anticline, SML 127, South Australia. (ENV.
695)

#1002494.

Kennecott Explorations (Australia) Pty. Ltd. (Brooks, C.C., and Clema,
J.M.) 1966. Balcanoona Examination, South Australia, Progress report
for 1965 and Special report on SML 91, September, 1965 - August 1966,
SML 91, South Australia. (ENV 564).

GEQLQGY :

Adelaidean : Nuccaleena Formation, Bunyeroo Formation, Wonoka
Formation, Pound Subgroup.

Palaeozoic : Parachilna Formation, Wilkawillina & Parara Limestones,
Wirrealpa Limestone.

Structure : Balcanoona Syncline, Balcanoona Anticline, Arrowie
Syncline.

MINERALISATION :

Moorowie & Balcanoona Copper Mines; Moro Central Prospect. Malachite,
Azurite, Chalcocite, Gossans, Psilomelane, Goethite, Jarosite,
Smithsonite, Cobalt? wad; associated with strike faults? and’
brecciation of limestone along easterly dipping limb of north plunging
anticline; some jaspers.



EXPLORATION :,

Mapping : Geological.

Geochemisgtry : Pits (excavations); Stream sediment & Rock Chip
sampling; Copper, Lead, 2Zinc, Silver, Cobalt, Mercury, Multielement
scans.

Geophysics : Electrical surveys; Frequency domain IP; SP surveys.

Drilling : Diamond drilling (6 holes).

COMMENTS :

Stream sediment survey identified several anomalous areas, particularly
concentrated on the northerly plunging nose of the Balcanoona Anticline
(Mt . Roberts). Values above 100 & 200 ppm for Pb & Zn with maxima of
1180 & 2250 ppm were considered anomalous and were backed up by soil
& rock chip sampling.

Elevated lead and zinc in the Wilkawillina Limestone was found to be
concentrated with iron/manganese ‘gossans’ with up to 0.4% Zn & up to
. 0.1% Pb being recorded in the Moro area.

Diamond drilling that appears to have been based on weak geophysical
signatures however was regarded as disappointing. Four of the holes
were sited to test the Wilkawillina Limestone/ Parachilna Formation
contact.

The subsurface to gossanous material was drilled and found to be
physically weak and crumbly. The recoveries were poor and there is
thus some possibility that the core losses may have been due to leached
and weathered ground after mineralisation.

The cross sections (figs 25 & 26 RI 37) show that the gossan targets
were small in relation to the geometry of the drill holes. It follows
therefore that if the target features do not follow exactly down dip
drill intersection was uncertain.

The inferred superficial character (previous investigators) of the
gossans is thus not absolutely proven by the drilling although the
presence of major mineralisation at shallow depth in close proximity
to the drill holes appears unlikely.

Given the level of zinc present and the uncertainty over the geological
significance of the drilling further technical investigation of the
gossanous zone is warranted.



Chip sampling on the western side of the Balcanoona Anticline led to .
the discovery of a 10 m interval of Parachilna Formation with up to
1500 ppm Zn that was never fully investigated. This warrants further
consideration.

See ENV 2317 & 3641 for later investigations.



NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 2CC & AG33 SAMREF CAT. Nos. : 1000260, 1000261,
1000262.
ENVELOPE No. : 928 TITLE : SML 1718
LOCATION : SLIDING ROCK, SHEET : SH5409 COPLEY; 6636.
ANGEPENA
RECORDS /REPORTS :—
#1000260.

Mt., Isa Mines. (Carpentaria Exploration Co. Pty. Ltd.) 1969. Copper at
Mucatoona, South Australia, SML171, South Australia.

#1000261. )
Mt. Isa Mines. (Carpentaria Exploration Co. Pty. Ltd.) (Severne, S.B.)
1969, Drilling report Angepena, Mucatoona, SML 171, South Australia.
#1000262.
Mt., Isa Mines. (Carpentaria Exploration Co. Pty. Ltd.) (Smith, W.D.)
1969. Progress reports Angepena, South Australia, $SML171, South
Australia.
GEQLOGY :

Adelaidean : Ulupa Siltstone, ABC Quartzite, Bunyeroo & Wonoka
Formations, Pound Subgroup.

Palaeozoic : Hawker Group.

Structure : Cadnia Syncline.

MINERALISATION

Pyrite; Malachite; Gold.

EXPLORATION

Geochemistry : Soil sampling; Stream sediment sampling; Rock (chip)
sampling; Copper, Lead, Zinc, Nickel, Cobalt, Silver.

Geophysics : Aeromagnetic ?interpretation.

Drilling : Percussion drilling.



COMMENTS :

One anomalous stream sediment sample recorded from Hawker Group,
probably not materially significant, (p. 032 in Envelope) Pb 340 ppm,
Zn 800 ppm backed up by soils with maxima of 2000 ppm Zn.

See ENV. 1227, 1638 & 2317.



NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 3CC & AG32 SAMREF CAT, Nos. : 1001018,
ENVELOPE No. : 961 TITLE : SML 178
LOCATION : SLIDING ROCK SHEET : SH5409 COPLEY; 6636.
RECORDS/REPORTS :——

#1001018.

Electrolytic Zinc Co. of A/Asia Ltd. (Pratten, R.D.) 1969. Progress
reports Sliding Rock, SML178, South Australiaf

GEQOLOGY :
Palaeozoic : Early Cambrian, Parara Limestone, Oraparinna Shale.

Structure : Cadnia Syncline.

MINERALISATION

Sliding Rock Mine.. . ..

EXPLORATION :

Mapping : Geological, at Black Range Spring.

Geochemistry : Rock chip sampling; Stream sediment sampling; Soil
sampling; Copper, Lead, Zinc.

COMMENTS :

Geochemical anomaly at Black Range Springs detected.
Note review 7CC ENV. No. 1130, SML 283.



NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 4CP & AG32 SAMREF CAT. Nos. : 1004792
ENVELOPE No. : 937 TITLE : SML 184
LOCATION : ANGEPENA, SHEET : SH5409 COPLEY; 6636; 6736,
Mt. McKINLAY Ck.
RECORDS/REPORTS :——
#1004792,

Electrolytic Zinc Co. of A/Asia Ltd. (Muller, D.W., and Pratten, R.D.)
1969. Progress and final reports SML 184 and SML 184A Angepena area,
South Australia.

GEQLOGY :

Palaeozoic : Parachilna Formation, Wilkawillina & Parara Limestones,
Nepabunna Siltstone.

Structure : Nepabunna Syncline.

MINERALISATION :

Castle Rock Prospect.

EXPIORATION :

Mapping : Geological.

Geochemistry : Stream sediment sampling; Rock (chip) sampling; Copper,
Lead, Zinc.

COMMENTS :

Castle Rock Prospect in the western end of the Syncline was discovered
by the stream sediment survey but does not appear to be of
significance. Other anomalies were discounted as being due to iron
oxide (after pyrite) scavenging. However the iron oxides may be relict
MVT gossans and should be re-inspected in the field.

An anomalous zone 15 km long with lead values commonly exceeding 300
ppm and maximum Pb 1700 & 2n 380 ppm associated with Wilkawillina
Limestone SW from Italowie Gorge should be examined from the
stratigraphic aspect in the field.



NORTHERN FLINDERS RANGES MVT-LZ REVIEW

'~ REVIEW No. : 5CE & AG28 SAMREF CAT, Nos. : 1002215, 1002216,
) 0004901.
ENVELOPE No. : (534) 740 TITLE : SML 77 & 144
LOCATION : EDIACARA SHEET : SH5409 COPLEY; 6536.
RECORDS/REPORTS &~

Broadhurst, E. 1947. Ediacara silver-lead field. Min. Rev., Adelaide
84: PP 87-107.

Nixon, L. G. B., 1963. The Ediacara mineral field. Proc. Australas.
Inst. Min. Metall., 206: PP 93-102

Nixon, L. G. B., 1964. Ediacara silver-lead-copper mineral field. Min,
Rev., Adelaide 116: PP 5-9.

- Nixon, L. G. B., 1967. Ediacara mineral field. Summary report. Min,
Rev., Adelaide 120: PP 17-24,

#1002215 . TR ‘
C.R.A. Exploration Pty. Ltd. (McQueen, A.F.) 1967. Notes on results of
drilling of the Ediacara Structure, SML 144, South Australia.
(ENV. (534)/ 740)

#1002216.
C.R.A. Exploration Pty. Ltd. (Carruthers, D.S., and Mackenzie, D.H.)
1962. The Ediacara Mineral Field, SML 77, South Australia. (ENV. (534)/
740)

[NOTE: Reports SML 77, ENV. 534, 0004901 transferred to ENV. 740.]

GEQLOGY :
Palaeozoic : Ajax Limestone.

Structure : Ediacara Syncline.

MINERALISATION :

Greenwood, Southern, Morish & Black Eagle Workings; Southeastern &
Southwestern gossans. '
Galena; Cerussite; Psilomelane: Lead, Zinc & Copper.

EXPLORATION :

Mapping : Geological (plans & sections).

Geochemistry : Drill core analyses: Lead, Silver, Nickel, Cobalt,
Copper, Zinc.

Drilling : Diamond drilling (35 SADME & 11 CRAE holes).

Other : Structural interpretation and resource estimation.

8



COMMENTS :

The lowermost sandy crossbedded unit (15-140 m) of the Ajax Limestone
contains a well bedded subunit with breccia sheets that are commonly
manganiferous with associated primary lead mineralisation.

The middle laminated algal dolomite unit (35 m) also contains breccias.
The near basal breccia is siliceous, iron/manganese stained and the
most persistent. As for the lower unit manganese staining throughout
the unit is associated with lead mineralisation.

The uppermost massive dolomite unit (up to 35 m) with archaeocyaths
contains minor breccias and is only weakly mineralised.

Recognition of these exposed units in drill cores is difficult.

The clastic dolomite described is probably debris arising from platform
emergence nearby and indicates probable proximity to the Flinders
Unconformity.

The breccia character of the SW gossans may well be palaeokarstic in
origin and deserves field inspection from a generic viewpoint. '

Drilling indicates that breccias exposed at surface do not persist to
depth.

Nixon noted that mineralisation was focussed at two levels, about 15
m apart & straddling the common boundary of the lowermost and middle
Ajax units within diverse lithological facies. He also inferred that
the mineralisation was possibly syndepositional and influenced by
depositional structures with post 1lithification mobilisation &
recrystallisation.

A resource consisting of a lower body of about 17 M tonnes @ 1.23 % Pb
& an upper body of about 17 M tonnes € 0.84% Pb without appreciable
zinc is present. (McQueen 1967)



NORTHERN FLINDERS RANGES MVT-ILZ REVIEW

REVIEW No. : 6CC SAMREF CAT. Nos. : 1003025
ENVELOPE No. : 1129 TITLE : SML 312
LOCATION : Mt. BAYLEY SHEET : SH5409 COPLEY; 6536; 6636.
RECORDS /REPORTS :——

#1003025.

Electrolytic Zinc Co of A/Asia Ltd. (Muller, D.W.) 1969. Final report
on SML 312 Mt. Bayley, 8th October 1969. SML 312, South Australia.

GEOLOGY :
Adelaidean : Callanna Group (diapiric material).
Palaeozoic : Ajax Limestone.

Structure : Cadnia Syncline.

MINERALISATION :

Not recorded.

EXPLORATION :

Geochemistry : Stream Sediment Sampling; Copper, Lead, Zinc.
COMMENTS :

No anomalous base metal values were obtained from streams draining Ajax
Limestone. Diapiric material showed no signs of mineralisation,

10



NORTHERN FLINDERS RANGES MVT-~LZ REVIEW

REVIEW No. : 7CC & AG32 SAMREF CAT. Nos. : 1004701.
~-ENVELOPE No. :..1130.... .. ........ TITLE : SML_283 .
LOCATION : SLIDING ROCK SHEET : SH5409 COPLEY; 6636.
RECORDS /REPORTS :—

#1004701.

Electrolytic Zinc Co of Australasia Ltd. (Muller, D.W.) 1969. Report
no.l for 6 months ended 30th September 1969 - final report SML 283,
Sliding Rock. SML 283, South Australia.

GEQLOGY :

Adelaidean : Pound Subgroup.

Palaeozoic : Parachilna Formation, (Woodendinna Dolomite), Wilkawillina
& Parara Limestones, Oraparinna Shale.

Structure : Cadnia Syncline.

MINERALISATION

Not reported.

EXPLORATION :

Mapping : Geological, showed interdigitative relationships between the
Parara Limestone and algal facies Wilkawillina Limestone with a
dolomite marker bed. At Black Range Springs the Parara/— Wilkawillina
boundary appears to be disconformable with ferruginous residues of
indeterminate character.

Geochemistry : Rock Chip sampling: Lead, Zinc.
COMMENTS :

The high background zinc recorded at Black Range Springs and Warraweena
attributed to iron oxide adsorption. {(see also ENV 1585)

. Given the probability that the disconformity at Black Range Springs is
possibly the Flinders Unconformity, the ferruginous matter might be
related to MVT along the interface. The dolomite marker in the
Wilkawillina is suggestive of an emergence effect associated with the
Flinders Unconformity.

Field inspection is clearly warranted.
Note review 3CC ENV. No. 961, SML 178.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 8CE & AG28 SAMREF CAT, Nos. : 100286§
ENVELOPE No. : 1160 TITLE : SML 309
LOCATION : EDIACARA SHEET : SH5409 COPLEY; 6536.
RECORDS /REPORTS :—

#1002869.

Electrolytic Zinc Co of Australasia Ltd. (Muller, D.W.) 1969, Progress
and Final reports. SML 309, South Australia.

GEQLOGY :
Palaeozoic : Ajax Limestone.

Structure : Ediacara Syncline.

" MINERALISATION :

Not discussed..

EXPLORATION :

Geochemigtry : Stream Sediment sampling: Copper, Lead, & Zinc,

COMMENTS :
Nine lead and eight zinc anomalies were detected.

Zinc anomalies were generally associated with iron/manganese oxide and
inferred to be due to scavenging & adsorption. One occurrence of up
to 2% Zn in haematised pink dolomite was detected.

One lead anomaly was observed to be caused by detrital galena, a cause
attributed to four other anomalies. A further two anomalies were
attributed to un-natural lead sources.

The focus of the programme was Beltana Type willemite mineralisation.

The 2% Zn in pink dolomite is probably of this type, contrary to the
opinions expressed in this envelope.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 9CR & AG46 SAMREF CAT. Nos. : 1002856, 1002857,
1002858.

ENVELQOPE No. : 1162 (927) TITLE : SML 170

LOCATION : BELTANA-RED Ra. SHEET : SH5409 COPLEY; 6536.

RECORDS/REPORTS :—

#1002856. .
Carpentaria Exploration Co. Pty Ltd. (Smith, W.D.) 1969. Progress
reports Beltana SML 170 SA. SML 170, South Australia.

#1002857.
Carpentaria Exploration Co. Pty Ltd. (Smith, W.D.) 1969. Remarks
concerning the Beltana complex and reply to comments by Leeson. SML
170, South Australia.

#1002858.
Carpentaria Exploration Co. Pty Ltd. (Fairburn, W.A.) 1970. Rotary
percussion drilling - Beltana, SML 170, South Australia.

[Note: contents of ENV. 927 have been transferred to ENV. 1162.]

GEQLOGY =

Adelaidean : Callanna Group (diapiric material).

Palaeozoic : Ajax/Wilkawillina Limestone.

Structure : Red Range Syncline, eastern limb truncated by fault to

west.

MINERALISATION

Red Range mine; Iron Blow mine; Puttapa zinc deposit; Harveys Return
mine; Black Feather mine; Enterprise mine.

13



EXPLORATION

Mapping : Structural geology.

Geochemistry : Stream Sediment & Soil sampling; Copper, Lead, Zinc,
Silver.

Drilling : Rotary.
COMMENTS :

The field work was split between the Beltana Diapir and Cambrian base
metal search. Indications of copper and lead—zinc were followed up by
drilling.

Puttapa Ck.

Iron oxides in the basal Ajax Limestone anomalous with respect to
copper were drilled but holes were frequently abandoned prematurely due
to "clays". Up to 1% Zn & 0.5% Pb was recorded.

Red Range

Within a 3km semi-continuous strike zone of anomalous soils associated
with limonitic Dbasal Ajax Limestone, two holes targeted on
iron/manganese oxides detected Zn of 450 to 5200 ppm and Pb of 240 to
12000 ppm just above the underlying Parachilna Formation.

See p. 047 ENV. 1162,

The observations suggest that MVT mineralising processes were active
in this area. The clays at Puttapa Ck. might well be the residue of
oxidising MVT and this site therefore warrants close examination.

Since drilling appears not to have penetrated beyond the zone of
weathering at both localities testing remains inadeguate.

No attempt appears to have been made to consider the potential of a

geological repetition beneath shallow Tertiary/Quaternary cover to the
west of Red Range.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 10CN & AG42(a) SAMREF CAT. Nos. : 1002774
ENVELOPE No. : 1194 TITLE : SML 321
LOCATION : JUBILEE Ra. SHEET : SH5409 COPLEY; 6636; 67306,
RECORDS/REPORTS Ha

#1002774.

Noranda Australia Ltd. (Dunlop, A.C., Dunlop, C.P. & Thomas, A.) 12970.
Progress and final reports, SML 321 Jubilee Range., SML 321, South
Australia.

GEQLOGY :

Adelaidean : Bunyeroo Formation (Wearing Dolomite Member), Wonoka
Formation.

Palaeozoic : Not specified.

Structure : Narina Syncline.

MINERALISATION :

Pinda Springs Mine; Jubilee Mine; Wirrapowie Mine.
Galena; Willemite; Chalcocite; Chalcopyrite; Malachite; Azurite.

EXPLORATION

Mapping : Geological.

Geochemistry : Stream sediment sampling; Copper, Lead, Zinc,

15



COMMENTS :

An east dipping dolomite is transgressed by a N-S oriented fault at
Pinda Springs (ML 5076). In the northerly sector of the fault a gossan
has been excavated by a pit within a khaki shale band. The gossan is
after galena and has an associated narrow willemite vein.

This occurrence appears to be in the Bunyeroo Formation which together
with the overlying Wonoka Formation constitutes the latest Adelaidean
carbonate sequence which developed in a progressively shallowing marine
environment. This sequence 1is separated by one wunit, the Pound
Subgroup, from the overlying Lower Cambrian seguence.

This small occurrence is probably associated genetically with the
nearby basal Cambrian postulated MVT mineralisation. It also
illustrates the thesis that epigenetic willemite is probably
mineralisation remobilised during Delamerian orogenesis.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 11CXA & AG22(a) SAMREF CAT. Nos. : 1003967.
ENVELOPE No. : 1226 TITLE : SML 294
LOCATION : WOOLTANA SHEET : SH5409 COPLEY; 6737.
RECORDS /REPORTS :—

#1003967.

North Flinders Mines NL (Donovan, P.R., Jones, W.R.R., Wilson, R.B.,
Pontifex, I.R., Webb, J.E., Garman, M.R.W., & Carthew, S.) 1971.
Progress & final reports, SML 294, South Australia. :
[NOTE: Reports SML 294, 1003966, 1003968-72 of low MVT interest.]
GEQOLOGY :

Adelaidean : Wooltana Volcanics, Blue Mine Conglomerate, Skillogalee
Dolomite.

Structure : Arkaroola Syncline.

MINERALISATION

0’Donoghue’s Castle Mine, McLeashes Copper Prospect.
Malachite; Azurite; Chalcopyrite.

EXPLORATION

Mapping : Geological.

Geochemigtry : Stream Sediment and Rock Chip sampling. Copper, Lead,
Zinc.

‘ Geophysics : IP surveys.

Drilling : Copper Prospects only.

COMMENTS :

Dolomite observed near the O'Donoghue’s Castle Mine, in this reference
attributed to the Skillogalee Dolomite, bears a striking resemblance
to the Cambrian Ajax Limestone elsewhere.

The occurrence of stream sediment anomalies over 10km of strike backed
up with rock chip sampling that returned up to 2100 ppm Pb & 4500 ppm

Zn suggests Adelaidean carbonates could be a viable MVT exploration
target. ENV. 1226 PP 042.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 12CW SAMREF CAT, Nos. : 1003873
ENVELOPE No. : 1227 TITLE : SML 293, (290, 292)
LOCATION : MORO SPRINGS SHEET : SH5409 COPLEY; 6636; 6736.
RECORDS/REPORTS &~

#1003973.

North Flinders Mines NL (Wilson, R.B., Donovan, P.R., and Garman,
M.R.W.) 1971. Progress and final reports SML 293, Moro Springs area
Nov 1969-Jan 1971. SML 293, South Australia.

GEOLOGY :
Palaeozoic : Parachilna Formation, Wilkawillina Limestone.

Structure : Arrowie Syncline.

MINERALISATION

Not reported.

EXPLORATION

Geochemistry : Stream sediment sampling; Rock (chip) sampling:
Copper, Lead, Zinc.

COMMENTS :

A stream sediment anomaly along the western side of the Stirrup Iron
Range 2km SW of Moro Springs & south of the road, that returned values
of up to 5700 ppm Pb & 1800 ppm Zn rock chips appears to be derived
from the Middle-~Lower Wilkawillina Limestone.

At Moro Springs, zinc appears to be associated with iron/manganese
oxides. About 0.8 km south of Moro Springs rock chipping returned up
to 0.5% Pb.

Both the above situations could be MVT but field mapping is required
to assess the potential.

Cu-Pb-Zn mineralisation at Bullock Head Gap appears to be fault related
and is probably not MVT.

Stream sediment coverage appears to be duplicated in ENV. 1638, plans
1638/1-5 to 1638/1-7 inclusive,
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No, : 13CF/9PF & AG 45 SAMREF CAT, Nos. : 1000616, 1000617,
: 1002259, 1003025,
1003089, 1003090.

ENVELOPE No. : 997, 1104, 1390 TITLE : SML 217, 217A, 217B.

LOCATION : MOOROWIE, Mts. SHEET : SH5413 PARACHILNA; 6735.
JOHN & CHAMBERS. SH5409 COPLEY; 6736.
- RECORDS/REPQORTS :——
#1000616.

Electrolytic Zinc Co. of A/Asia Ltd. & Newmont Pty Ltd., (Mullef, D.W.,
Garman, M., and Wilson, R.B.) 1969. Final report on SML 217, Flinders
Ranges, SML 217 South Australia, ENV. 997,

#1000617.
Electrolytic Zinc Co. of A/Asia Ltd., 1969, Final Report, Mt. Chambers
Project, SML 217B, SML 217, South Australia. ENV. 997,

#1002259,
Electrolytic Zinc Co. of A/Asia Ltd., 1971, Progress reports, Arrowie-—
Wirrealpa area & Mt. Chambers, SML 217B, 217, South Australia. ENV.
1390.

#1003025.
Electrolytic Zinc Co. of A/Asia Ltd., (Wilson, R.B., and Tulp, T.)
1969, Report on SML 217A Flinders Ranges SA for the period 15th January
1969 to 15th July 1969, SML 217A, South Australia, ENV. 1104.

#1003089. .
Electrolytic Zinc Co. of A/Asia Ltd., (Muller, D.W.) 1970. Progress
reports SML 217A, 217 Flinders Ranges, SA. SML 217, 217A, 217B, South
Australia. ENV. 1104.

[Reference 1003090, SML 217A, 1969 concerns uranium exploration only.]

GEQLOGY :
" Adelaidean : Callanna Group (diapiric material), Wilpena Group.
Palaeozoic : Parachilna Formation, Wilkawillina Limestone.

Structure : Mt. Frome Syncline.

19



MINERALISATION :

Mt. John Prospect, Moorowie Copper Mine; Mount Chambers Prospect.
Galena; Aurichalcite; Rosasite; Malachite.

EXPLORATION :

Mapping : Geological, Stratigraphic.

Geochemistry : Stream sediment & Rock Chip sampling; Copper, Lead,
Zinc, Multielement scans.

Geophysics : Radiometric surveys.

Drilling : One diamond hole at Mt. Chambers Prospect but mislocated.
Auger drilling.

COMMENTS :

Programme focussed on wuranium exploration and diapir related
mineralisation in addition to carbonate LZ. LZ work arose from the
follow~up of radionuclide accumulations in secondary iron oxides which
also had a Pb-Zn signature. (LZ exploration is addressed from page 055
in ENV 1104).

New outcrops of Wilkawillina Limestone (strongly deformed) were
detected. (pp 057 ENV 1104).

The stream sediment programme is described from PP 070 ENV 1104
onwards. Seven areas of lead zinc enrichment associated with
iron/manganese oxides and brecciated limestone were initially regarded
as inconsequential,

However near Moorowie/Mt. Chambers Gorge stream sediments peaked at
2,300 ppm Zn and were backed up by rock chip sampling of limestone

megabreccia which returned up to 7.2% Zn and 430 ppm Pb. Secondary Cu
up to 0.5%. But the nature of the breccia mineralisation is unclear as
this locality is both close to the Moorowie Mine and diapiric breccias.

At Mt. Chambers descriptions of the lithologies are suggestive of a
frontal biohermal reef (pp 077 ENV 1104).

Similarly nearby to the Mt. Chambers Prospect stream sediments sampling
outlined a strongly anomalous area of 3 km? with peak values of 6,000
ppm Pb & 500 ppm Zn that was backed up by rock chip sampling that
returned up to 6,500 ppm Pb & 1,300 ppm Zn from massive Wilkawillina
Limestone.
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The association of MVT deposits and breccias of both sedimentary and
structural origin is well documented. The anomalous breccias in the
Mt. Chambers Gorge area therefore warrant careful examination to
establish their genesis before their MVT potential/significance can be
determined.

Rock Chip sampling at Mt. Chambers led to the diamond drilling but the
first hole was mislocated by 300m. The accuracy of location of samples
and anomalies was criticised by Union Miniere several years later when
they explored the area. ,

See later ENV. Nos. 1657, 2373, 3722, & 8071.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 14CSP & AG37 SAMREF CAT. Nos. : 1002650, 1002651,

‘ 1002652, 1002653,
1002654.
ENVELOPE No., : 1481 TITLE : SML 422
LOCATION : Mt. SERLE- SHEET : SH5409 COPLEY; 6636.
CASTLE ROCK
RECORDS /REPQRTS :——
#1002650.

Fox Mining and Exploration Pty. Ltd. & Australian Aquitaine Petroleum
Pty. Ltd. (Ognar, S., Elliott, P., and Hutch, D.) 1972. Progress and
final reports SML 422 North Flinders Ranges. SML 422, South Australia.

#1002651.
Fox Mining and Exploration Pty. Ltd. & Australian Aquitaine Petroleum
Pty. Ltd. (Mutch, D., Ognar, S., and Elliott, P.) 1972. Routine stream
sediment sampling & local followup geological investigations. Annexure
2 to final report SML 422, South Australia.

#1002652.
Australian Aquitaine Petroleum Pty. Ltd. (Elliott, P., and Ognar, S.)
1972, Examination of Narina Greywacke near Angepena Homestead annex
3 in final report SML 422, South Australia.

#1002653.
Fox Mining and Exploration Pty. Ltd. & Australian Aquitaine Petroleum
Pty. Ltd. (Mutch, D., Ognar, S., and Elliott, P.) 1972. Rock Chip
sampling of ferruginous zones, Balcanoona Formation and followup
diamond drilling, BF Pl and BF P2. Annexure 1 to final report SML 422,
South Australia.

#1002654.
Fox Mining and Exploration Pty. Ltd. (McPhar Geophysics Pty. Ltd., and
Donovan, P.R.) 1971. Stream sediment reconnaissance survey Angepena
area, SML 422, South Australia.
GEQLOGY
Adelaidean : Callanna Group (diapiric material), Balcanoona Formation.
Palaeozoic : Parachilna Formation, Narina Greywacke.

Structure : Mt. Serle & Nepabunna Synciines.

MINERALISATION

Eveline, Nevada, White Virgin Mines.
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EXPLORATION :

Geochemisgtry : Stream sediment sampling; Copper, Lead, Zinc, Cobalt,
Nickel, Mercury.

Drilling : Diamond drilling of Balcanoona Formation only,

Petrology : Mineral descriptions.

COMMENTS

Two stream sediment anomalies recognised in the basal Cambrian with the
Narina Greywacke being more anomalous. At Eveline Mine Pb & Zn are
above 200 ppm.where the primary source reports up to 1.5% Cu, 3.3% Pb
& 3.2% Zn,

The Narina Greywacke is probably anomalous due to goethitic grains and
"devils dice" after primary pyrite. ‘

Stream Sediment samples in the Mt. Serle Syncline and west of Angepena
in the Nepabunna Syncline exceeding 50 ppm Pb, and/or 100 ppm Zn may
be anomalous and warrant review.

The Balcanoona Formation has sedimentological similarities to the Lower

Cambrian and follow—up to a 800 ppm Pb rock chip sample returned only
low values from soils and rock chips.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 15CSC & AG34 SAMREF CAT. Nos. : 1001974,1001975

ENVELOPE No. : 1585 TITLE : SML 536

LOCATION : Mt. SERLE, SLIDING SHEET : SH5409 COPLEY; 6636.
ROCK, & WARRAWEENA

RECORDS/REPORTS :——

#1001%74.
Endeavour 0Oil Co. NL (Nixon, L.G.- Nixon & Associates) 1972. Progress
reports for SML 536 Warraweena area, Flinders Ranges, South Australia.
#1001975.
Endeavour 0il Co. NL {Donaldson, R.C.} 1972. Report on reconnaissance
drilling September 1972 SML 536, Warraweena, South Australia.
GEOLOGY :

Palaeozoic : Parachilna Formation, Ajax Limestone.

Structure : Mt. Serle & Nepabunna Synclines.

MINERALISATION :

Sliding Rock Mine; Green Rock Mine.
Native copper; Malachite; Cuprite; Chalcocite.

EXPLORATION :

Mapping : Geological,

Geochemistry : Stream sediment sampling; Rock (chip) sampling; Soil
sampling; Copper, Lead, Zinc, Silver, Cobalt.

Geophysics : VLF EM surveys.

Drilling : Percussion drilling.
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COMMENTS :

Several ironstone ‘cappings’ were found to be anomalous with respect
to Pb & Zn.

The ironstone about 1.5 km NW of the Sliding Rock Mine has up to 2,000
ppm Zn with 270 ppm Co. When drilled (PDSL 1) only clay was
encountered below about 25 m with poor to nil sample return and the
upper portion of the hole was not assayed. This zone has no other
surface expression and does not appear to be weathered Parachilna
Formation as none was mapped in the vicinity. There is thus a distinct
possibility that it is a weathered palaeokarstic feature, and possibly
weathered MVT mineralisation.

Two other ironstones one 1.5 km SE of Warraweena and the other 1.5 km
ESE of the Sliding Rock mine contain in excess of 1000 ppm Zn, with
variable lead and copper.

At Warraweena West Bore an ironstone was drilled (PSDL 6) but the hole
was abandoned without penetrating through the target and no analytical
work was carried out.

Up sequence of the Sliding Rock mine and extending to the SW (0.8 km)
is a discernable zinc anomaly with a weaker lead signature (max. 1500
ppm Pb & 450 ppm 2Zn). The sedimentological and stratigraphic
significance of this feature are not described.

The Black Range Springs anomaly is also investigated (see ENV. 1130)
and presented in map 1585-4. The drainage anomaly persists for over
2 km along strike at a threshold of 100 ppm Zn against a background of
50 ppm Zn & 40 ppm Pb. ’

The Green Rock Mine appears to be gossanous quartz lodes in the
Brachina Formation and of little MVT relevance.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 16CWB/18PDB & SAMREF CAT. Nos. : 1004206, 1004208
AG36,47 10042009,
ENVELOPE No. : 1638 TITLE : SML 557 (292 & 293)
LOCATION : THIRD PLAIN, MORO, SHEET : SH5409 COPLEY; 6736,6636.
LINDA, NARINA, SH5413 PARACHILNA; 6536,

MT. ROEBUCK.

RECORDS /REPQRTS :—

#1004206.
North Flinders Mines Ltd. (Wilson, R.B., Read, R.E., Cartew, S.J.,
" Fidler, R.W., and Donovan, P.R.) 1972., Progress reports SML 557
Blinman — Wirrealpa area, (Includes Regional Geochemistry Survey Reports
by McPhar),. SML 557, South Australia.

#1004208.
North Flinders Mines Ltd. (Read, R.E,) 1971. Report on rotary
percussion drilling Patawarta Zinc Prospect, SML 557, South Australia,
#1004209.
North Flinders Mines Ltd. (Read, R., and Carthew, S.J.) 1971,
Geological report on the Patawarta Diapir by Read. Follow up of stream
sediment geochemical anomalies by Carthew, SML 557, South Australia.
GEQOLOGY :

Adelaidean : Callanna Group (diapiric material), Umberatana Group,
Wilpena Group.

Palaeozoic : Parachilna Formation, Wilkawillina & Parara Limestones.

Structure : Arrowie, Balcoracana, Narina Synclines.

MINERALISATION :

Patawarta Zinc Prospect, Wepowie, Mt. Mary, Lady Lehman, Lady Lennon,
Mt. Rugged, Warioota, Oratunga, Ivy Queen, Ladder, Mosley’s Copper,
Wheal Butler Mines (Adelaidean), Third Plain willemite prospect
(Cambrian), Henry’s Range, Orange Tree prospects.

Polysphaerite (Wepowie); Galena; Sphalerite; Gold; Chalcopyrite;
Chalcocite; Malachite; Azurite; Phosphate; Haematite; Siderite;
Gossans.

26



EXPLORATION :

© Mapping : Geological.

Geochemistry : Stream Sediment & Rock Chip sampling; Zinc, Lead, Copper
& Multielement scans.

Drilling : Percussion drilling at Patawarta.
COMMENTS :

Patawarta (west limb of Narina Syncl.) & Wepowie/Mt. Mary Mines
(Oraparinna Antcl.).

The focus of the work identified by SAMREF is the Patawarta Zinc
Prospect in Adelaidean Bunyeroo Formation . Together with the overlying
Wonoka Formation the Bunyeroo Formation constitutes the latest
Adelaidean carbonate sequence which 1is separated by one unit, the
Pound Subgroup, from the overlying Lower Cambrian units.

The prospect is marked by a 1.5 km long stratabound gossan of unclear
genesis. The gossan contains low-iron sphalerite. Given its
stratigraphic proximity to the Lower Cambrian, a field inspection to
assess possible MVT affinities is warranted.

The mines of the Oraparinna Anticline are hosted by Adelaidean
sediments and diapiric breccias and are not MVT relevant.

Moro George & Spring:

Ferruginous material 5 to 6 m thick on a dipslope surface has up to
5000 ppm Pb with anomalous zinc over a strike of 400 m was detected.
The zone is close to the Wilkawillina Parara/Limestone interface. The
origin of the ferruginous deposit was not self- evident a the time of
mapping but there is a strong possibility that the horizon/surface
could be the palaeokarsted Flinders Unconformity with a MVT signature.

Narina Syncline:

Stream sediment sampling along the eastern limb to the west of Mt.
Brooke revealed that a 4 km long anomalous zone with up to 1700 ppm Zn,
is present in the Wilkawillina Limestone (pp. 122, 196). Anomalous zinc
. values occur along Wirrapowie Creek, and were tentatively attributed
to a "duricrust™. Further investigation is needed.

At a location 3 km east of "Point Well"™ on the western limb of the
syncline, manganiferous phosphatic rock near the Wilkawillina/Parara
Limestone interface associated with possible karstic features has up
to 1700 ppm Zn and 17% P,0; (pp. 032, 079, & see ENV. 4449).

Anomalous zinc was found to be associated with manganiferous outcrops
in Wilkawillina Limestone 6 to 7 km SE of "Narina",.

Arrowie Syncline:

Stream sediment Zn anomalies to the north of River Bluff and at Bullock
Head Gap were also considered to be sourced in the Wilkawillina
Limestone (p. 122). However the Brachina Formation

at Bullock Head Gap was also found to carry elevated Cu, PB, & Zn.
The Rivers Bluff anomaly was accompanied by elevated levels of copper
but no lead.
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Third Plain: (Parachilna Sheet)

Zinc anomalies located 1 km north of the Wilkawillina Gorge were found
to correlate with Willemite in the stream load but no source area with
the characteristic haematite alteration was recognised.

Re-mapping indicated that thrust faults mapped by previous workers
could not be substantiated.

Wilkawillina George (adjacent to Linda Prospect, Parachilna Sheet):

Four NE trending anomalous zones were inferred from stream sediment
sampling within an area of about 8 km? over Wilkawillina Limestone in
the Bunkers Graben. Anomalous results are supported by up to 500 ppm
Zn in soils. Faulting was suspected to be responsible for the pattern
(p. 086).

It seems that arbitrary statistical methods resulting from the
restrictive data set appear to have failed to take into account the
regional average background for Pb & Zn of 80 ppm, and consequently
have not declared anomalous results at the 200 ppm level. Using a
lower threshold shows a strong stratigraphic bias for the results.

The ridge and spur sampling was restricted in its scope to the
anomalous creeks and thus was also incapable of recognising the
stratigraphic correlation, The Linda prospect therefore remained

undetected.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 17CN SAMREF CAT, Nos. : 0001003,
ENVE‘LOPE No. : 1653 TITLE : SML 519
LOCATION : Mt. HACK SHEET : SH5409 COPLEY; 6636,
RECORDS /REPQRTS :——

#0001003.

Westgate Drilling Co. Pty. Ltd. (McPhar Geophysics Pty. Ltd., Donovan,
P.R., Dandy, B.C., and Fidler, R.W.) 1971. Mount Hack. Progress reports
from June to September 1971, SML 519, South Australia.

GEOLOGY :

Adelaidean : Bunyeroo Formation.

Palaeozoic : Lower Cambrian.

Structure : Narina Syncline.

MINERALISATION

Pinda Creek Deposit (?Adelaidean).
Malachite; Chalcopyrite; Sphalerite; Galena.

EXPLORATION :

Geochemistry : Stream Sediment and Rock Chip sampling; Copper, Lead,
Zinc, Bismuth.

COMMENTS

Focus of the programme was copper in Adelaidean 1lithologies but
coverage did include tracts of Lower Cambrian rocks.

Anomalous lead and zinc was encountered in the Bunyeroo Formation north
of Waukawoodna Ck.

A weak third order stream sediment anomaly was located on Lower
Cambrian lithologies south of Warraweena Gap. However, there is a
possibility of the source being iron/manganese oxides within faults at
Warraweena Gap.

Of technical significance 1s the recognition of wunoxidised galena
floaters up to 2cm in diameter being shed from veining in the Bunyeroo
Formation.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 18CAXD SAMREF CAT. Nos. : 1000330
ENVELOPE No. : 1693 TITLE : SML 585
LOCATION : BELTANA SHEET : SH5409 COPLEY; 6536.
| (Mt . DECEPTION Ra.)
RECORDS /REPORTS :——
#1000330.

Exoil NL & Transoil NL (Youles, I.P.) 1971. SML 585 Beltana progress
and final reports, SML 585, South Australia.

GEQLOGY :

Adelaidean : Bunyeroo Formation.

Palaeozoic : Ajax Limestone.

Structure : Mt. Deception Anticline-Aroona Syncline.

MINERALISATION :

Not described.

EXPLORATION :

Geochemistry : Stream sediment & Rock Chip sampling: Copper, Lead,
Zinc.

Drilling : Percussion drilling of Bunyeroo Formation.

COMMENTS :

The focus of the programme was the Bunyeroo Formation, in which
stratabound galena and sphalerite were observed. While a syngenetic
origin was proposed, given.the stratigraphic position, an association
with MVT deposition is possible. See ENV. 1638 & 1653.

A secondary ?supergene origin is also a possability.

Stream sediment coverage over the adjacent Cambrian sequence was not
undertaken. See ENV, 1246. .
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 19CR & AGA46 SAMREF CAT. Nos. : 0000767.

“ENVELOPE No,- :-170% - -«w....... .. TITLE. 1 SML 525 (170)

LOCATION : RED RANGE (BELTANA) SHEET : SH5409 COPLEY; 6536.

RECORDS/REPQRTS :—

#0000767.
Carpentaria Exploration Co Pty Ltd. (Okill, R.) 1971. Beltana. Progress
reports from 17.6.71 to 17.12.71, SML 525, South Australia.
GEQOLOGY :
Adelaidean : Callanna Group (diapiric material), Pound Subgroup.
Palaeozoic : Parachilna Formation, Ajax Limestone.

Structure : Red Range Syncline.

MINERALISATION :

(Adelaidean) Copper Queen; Iron Blow; Black Feather; Harvey’s Return;
Enterprise; Beltana. '

EXPLORATION

Mapping : Geological.

Geochemistry : Stream sediment, soil, & rock chip sampling.
Drilling : One percussion drill hole.

COMMENTS :

Deeply weathered Ajax Limestone was observed in both the northern and
southern parts of the area to be - associated with abundant
iron/manganese oxide and anomalous lead and zinc with a high degree of
variability. The data were inferred to be solely a result of a
weathering concentration mechanism,

Mean values of Pb:Zn 45:100, 72:180, 120:620 in Stream Sed., Soil, &
Rock Chip sampling were observed. Max. for Stream sed 750:370 & Rock
Chip 1500:80,000 were recorded.

The weathering features could easily be the strongly weathered
expression of in-situ MVT mineralisation and warrant re-—evaluation.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 20CC SAMREF CAT. Nos. : 1015397.
ENVELOPE No. : 1785 TITLE : SML 609
LOCATION : Mt. BAYLEY SHEET : SH5409 COPLEY; 6536.
RECORDS/REPORTS :——

#1015397.

Australian Aquitaine Petroleum Pty. Ltd. (Blangy, B., and Cambrell, R.)
1972, SML 609, Mt Bayley mine, Progress & final reports from 22-10-71
to June 1972, SML 609, South Australia.

GEQLOGY

Adelaidean : Wonoka Formation, Bunyeroo¢ Formation.

Palaeozoic : Parachilna Formation, Ajax Limestone.

Structure : Cadnia Syncline.

MINERALISATION :

Mount Bayley Mine.

Chalcopyrite; Pyrite; Malachite; Barite.
EXPLORATION :

Mapping : Geological.

Geochemistry : Stream sediment, Soil, & Rock Chip sampling; Copper,
Lead, Zinc.

Petrology : Mineral descriptions.

COMMENTS :
Only minor zinc geochemical anomalies were detected in sandy zones

within limestones around the westerly closure of the Cadnia Syncline.
(See ENV. 961).
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 21CE & AG 28 SAMREF CAT. Nos. : 1015400,
ENVELOPE No. : 1835 TITLE : SML 637
LOCATION : EDIACARA SHEET : SH5409 COPLEY; 6536.
RECORDS/REPORTS :——

#1015400.

Carpentaria Exploration Co. Pty. Ltd. (R, Okill) 1972. Ediacara
Progress Reports, SML 637, South Australia.

GEQLOGY :
Palaeozoic : Ajax Limestone.

Structure : Ediacara Syncline.

MINERALISATION :

Lead and zinc; Barite; Malachite; Chalcocite.

EXPLORATION

Geochemistry : Stream sediment & rock chip sampling; Copper, Lead,
Zinc; Heavy mineral separation.

Drilling : Percussion drilling.

COMMENTS :

_ Programme was seeking repetitions/extensions of Ediacara host
environment along the Ediacara Fault beyond previously known
mineralisation. Anomalous geochemical results indicated a correlation
between LZ and barium.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 22CS & AG37 SAMREF CAT. Nos. : 1001604

ENVELOPE No. : 2081 TITLE : SML 708

LOCATION : Mt. SERLE SHEET : SH5409 COPLEY; 6636

RECORDS /REPORTS :——

#1001604.
Fox Mining & Exploration Pty. Ltd. & Australian Aquitaine Petroleum
Pty. Ltd. (Artru, P., Ognar, S., & Blangy, B.) 1973, Progress & final
reports SML 708, Period May 1972-May 1973, Mt.Serle-Angepena, (formerly
SML 422), South Australia.
GEQLOGY :

Adelaidean : Callanna Group (diapiric material), Tapley Hill
(Tindelpina Shale Member), Balcanoona, Brachina, Bunyeroo Formations.

Palaeozoic : Uratanna & Parachilna Formations, Wilkawillina Limestone.

Structure : Mt. Serle Syncline.

MINERALISATION :

Eveline Copper Mine; Ead Mine; Mount Serle ?Mine; Angepena ?Mine;
Constitution Hill Silver-Lead Mine; Nevada Mine.

EXPLORATION :

Mapping : Geological.

Geochemistry : Stream sediment, soil & rock chip sampling; Copper,
Lead, Zinc.
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COMMENTS :

Lower Cambrian sequence generally regarded as anomalous but values were
generally low for both lead & =zinc. Five anomalous areas were
identified but only three (1, 2 & 4) are high in zinc with weaker lead
signatures. Areas 1 & 2 appear to be associated with iron oxide
{concretionary & Jjoint planes respectively). Area 4 appears to be
willemite associated with fault structures.

Only area 1 appears to be of possible MVT significance; however, no
major dolomitisation was observed.

Mineralisation at both the Nevada and Constitution Hill mines occurs

as epigenetic galena-calcite veins in Wonoka & Balcanoona Formation
dolomite. It is probably of little MVT significance.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 23CE & AG28 SAMREF CAT., Nos. : 1001335, 1001336.

ENVELOPE No. : 2254 TITLE : EL 46,

LOCATION : EDIACARA , SHEET : SH5409 COPLEY; 6536.

RECORDS/REPORTS :——

#1001336.
Carpentaria Exploration Co. Pty. Ltd. (Mt. Isa Mines) 1973.
Metallurgical investigation of "Cu-Pb-Ba Ore", EL 46, South Australia.
#1001335.
Carpentaria Exploration Co. Pty. Ltd. (Mt. Isa Mines) 1975. Progress
and final reports Exploration Licence No. 46 "Ediacara" S.A., EL 46,
South Australia. :
GEQLOGY :
Adelaidean : Wonoka Formation, Pound Subgroup.
Palaeozoic : Parachilna Formation, Ajax Limestone.
Structure : Ediacara Syncline.

MINERALISATION :

Black Eagle Mine; Moorish Workings; Greenwood Workings.
Malachite; Barite; Galena; Anglesite; Cerussite.

EXPLORATION :

Mapping : Geological Interpretation.
Geochemistry : Drill core analyses; Copper, Lead, Zinc, Silver.
Drilling : Percussion & Diamond drilling.

Metallurgy : Laboratory Flotation & Panning testwork & assays; Lead,
Copper, Manganese, Barium, Iron, Sulphur.

'~ COMMENTS :
Mineralisation is associated with limestone breccias for which a post
leaching collapse origin is proposed but a primary MVT breccia origin

overprinted by weathering cannot be discounted. Such a primary breccia
could be sedimentological or cogenerative with MVT processes.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

. REVIEW No. : 24CS & AG37 SAMREF CAT. Nos. : 1000447.
ENVELOPE No. : 2314 TITLE : EL 96
LOCATION : Mt. SERLE SHEET : SH5409 COPLEY; 6636.
RECORDS/REPORTS :——

#1000447.,

Aquitaine Australia Minerals Pty. Ltd. & Fox Mining & Exploration Pty.
Ltd., (Ognar, S. & Blangy, B.) 1976. Progress and final reports Mount
Serle, S.A.. (formerly SML 708), EL 96, South Australia.

GEOLOGY =
Palaeozoic : Wilkawillina Limestone;

Structure : Mt. Serle Syncline.

MINERALISATION :

Eveline Copper Mine.

EXPLORATION :

Mapping : Geological.

Geochemistry : Soil sampling: Copper, Lead & Zinc.

COMMENTS :

Intraformational breccia recognised within the Wilkawillina Limestone
and found to be anomalous with respect to copper and lead.

The Eveline Mine, close to the Cambrian/Adelaidean boundary, has a lead
association with weaker zinc.

Silicification and ferruginisation in the limestones is observed to be
associated with leaching to depth.

This latter aspect would be expected from the weathering of in-situ
lead-zinc mineralisation such as MVT. The intraformational breccia
could be of sedimentological relevance to assessing MVT potential and
should be better described.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 25CW & AG47 SAMREF CAT, Nos. : 1001945,

ENVELOPE No. : 2317 TITLE : EL 78

LOCATION : MORO GORGE SHEET : SH5409 COPLEY; 6736.

RECORDS/REPQRTS :——

#1001945.
Carpentaria Exploration Co. Pty. Ltd. (Mt Isa Mines), 1975. Progress
and final reports, EL 78, Moro Gorge, South Australia.
GEOLOGY :
Adelaidean : Pound Subgroup.

Palaeozoic : Parachilna Formation, Wilkawillina Limestone (?Woodendinna
Dolomite) .

Structure : Balcanoona Anticline, Arrowie Syncline.

MINERALISATION :

Azurite; Chalcopyrite.

EXPILORATION :

Mapping : Geological, structural.

Geochemistry : Rock Chip & Soil sampling; Drill core analyses;
Copper, Lead, Zinc, Silver, Mercury.

Geophysics : Electrical IP surveys; Dipole Dipole array, Pole Dipole
array, & Gradient array.

Drilling : Diamond & Percussion drilling.
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COMMENTS :

Percussion drill holes (5) only analysed for copper. Diamond hole
(twin to PDH M2) was generally anomalous with respect to Zn below 14
- m, commonly > 1000 and up to 2000 ppm Zn being recorded from variably
weathered Wilkawillina Limestone.

Below 3m of surface rubble down to 12m brown clay with minor
iron/manganese oxides reported up to 5000 ppm of both Cu & Zn. In the
narrow 12 to 14m interval a zone of dolomite and yellow clay with
dolomite clasts reported up to 9500 ppm Zn.

The upper 3 to 1l4m of the DDH could be the weathered expression of MVT

mineralisation and warrants re—evaluation. The best rock chip
anomalies: up to 1300 ppm Pb & 1.25 % Zn, were not drilled.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No, : 26CC & AG34 SAMREF CAT. Nog. : 1014843,
ENVELOPE No. : 2341 TITLE : EL 72
LOCATION : SLIDING ROCK- SHEET : SH5409 COPLEY; 6636.
BLACK RANGE SPRINGS
RECORDS /REPORTS :—
#1014843.

Endeavour 0il Company N.L. (Woolf, D.L., and Nixon, L.G.B.), 1974. EL
72 Warraweena S.A., Progress Reports & Completion report on Drilling
at Black Range Springs Zn Prospect. EL 72, South Australia.

GEQLOGY :

Palaeozoic : Wilkawillina Limestone.

Structure : Cadnia Syncline.

MINERALISATION

Not covered.

EXPLORATION

Mapping : Stratigraphic, geological.

Geochemistry : Stream sediment & Rock Chip sampling; Diamond drill core
analyses; Copper, Lead, Zinc, Manganese.

Geophysics : IP Electrical & VLF EM surveys.

Drilling : Diamond drilling.
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COMMENTS :
Focussed on the Black Range Springs prospect.

The local stratigraphy of the Wilkawillina Limestone which faces north
at 70° to 88° striking at 245° comprises a major basal bioherm,
followed by beds of oolite, crossbedded calcarenite, cherty lenses,
wavy bedded ?stromatolitic limestone and capped by intraformational
breccia. The blue—-grey limestone sequence is truncated cleanly against
the diapir on the west.

- Where rock chip samples returned from 1000 to 20,000 ppm 2Zn in
assoclation with wvisible siderite ?alteration disseminated galena
crystals were identified.

Elsewhere in the uppermost 100m of section adjacent to the diapir
haematised limestone carries up to 2% Zn & 1200 ppm Pb at surface.
This anomaly is transgressive into the adjacent diapir which is also
silicified and haematised. Drilling (BRD2) returned up to 1.6% 2Zn &
680 ppm Pb. Willemite mineralisation is inferred. The field evidence
is believed to indicate the source of =zinc was primarily in the
limestones and subsequently remobilised into the diapir.

Black Range Springs is one of the few localities where probable MVT
sulphide mineralisation can be demonstrated to be the precursor to
. epigenetic willemite mineralisation that was mobilised during the late
stages of Delamerian orogenesis in the Flinders Ranges.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 27CW SAMREF CAT, Nos. : 1001710.
ENVELOPE No. : 2379 _ TITLE : EL 107.
LOCATION : Mt. ROEBUCK SHEET : SH5409 COPLEY; 6636,6637.
RECORDS/REPORTS :—— |

#1001710.

Australian Anglo American Ltd. (Hoyle, M.W.H., Kernick, R.J. & lay,
R.E.) 1974. Progress and final reports Mt. Roebuck, EL 107, South
Australia.

GEQOLOGY :

Adelaidean : Tapley Hill (Tindelpina Shale Member), Fortress Hill,
Elatina, Nuccaleena, & Brachina Formations, ABC Range Quartzite,
Bunyeroo & Wonoka Formations, Pound Subgroup.

Paiaeozoic : Lower Cambrian.

Structure : Arrowie Syncline, Arrowie Fault.

MINERALISATION :

Not considered.

EXPLORATION :

Mapping : Geological.

Geochemistry : Stream sediment , Soil & Rock Chip sampling; Copper,
Lead, Zinc¢, Barium, Manganese, Cobalt, Nickel, Arsenic, Silver,

Geophysics : Ground magnetic surveys.
Petrology : Microscopic descriptions.
COMMENTS :

Three stream sediment anomalies with a strong lead signature were
detected over Wilkawillina Limestone.

‘Basal arkose’ is reported to be associated with algal limestones and
ironstones. This unit is suspected to be Parachilna Formation
transitional to Wilkawillina Limestone. The metallogenic significance
of the ironstones is unclear and warrants field checking.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 28CN SAMREF CAT. Nos. : 1011948
ENVELOPE No. : 3539 TITLE : EL 482.
LOCATION : WIRREALPA NORTH, SHEET : SH5409 COPLEY; 6636,
PATAWARTA HILL &
Mt. TILLEY
RECORDS/REPORTS ;—
#1011948.

Dampier Mining Company Ltd. (BHP) 1981, EL 482, Wirrealpa North,
Progress & Final reports, EL 482, South Australia.

GEQLOGY :

Palaeozoic : Parachilna Formation, Wilkawillina Limestone (Wirrapowie
Limestone Member), Parara Limestone.

Structure : Narina Syncline, Narina fault.

MINERALISATION :

Not discussed.

EXPLORATION

Mapping : Geological.

Geochemistzry : Stream sediment sampling; Rock Chip sampling. Copper,
Lead, Zinc, Cobalt, Nickel, Chromium, Arsenic, Antimony, Barium,
Silver, Gold, Tin, Tungsten, Uranium, Niobium, Diamonds.

COMMENTS :

The Wilkawillina Limestone is largely represented by its Wirrapowie
Member. A 10m thick zone with anomalous levels lead and zinc was
detected close to the overlying Parara Limestone. The mineralisation
seemed to favour calcarenite beds but was considered economically
insignificant.

Economics aside this occurrence could be worthy of investigation from
the generic aspect. V

Since stratigraphic position is probably proximal to the Flinders
Unconformity there is a possibility that subtly expressed non-
outcropping palaeokarst related MVT is likely to have been overlooked
in the same stratigraphic position. Further field investigations are
therefore warranted.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 29CWP & AG48 SAMREF CAT. Nos. : 0002030, 1013038.

ENVELOPE No. : 3641, 4323 TITLE : EL 526, 934.

LOCATION : ANGEPENA & SHEET : SH5409 COPLEY; 6636; 6736.
MORO GORGE

RECORDS/REPORTS :——

#0002030.
Dampier Mining Co Ltd, BHP Minerals Ltd, and Esso Australia Ltd.
(Vvivian, B.J., Jarvis, D.M., Taylor, R.J., and Mann, S.T.) 1971,
Angepena, Mount Roberts. Progress and final reports from 12.9.79 to
15.11.86. EL 934 and EL 526, South Australia.

#1013038.
Dampier Mining Co Ltd, (BHP) 1981. Exploration Licence 526 Angepena,
Relingquishment report, EL 526, South Australia.
GEOLOGY :

Adelaidean : Wonoka Formation.

Palaeozoic : Parachilna Formation, Wilkawillina Limestone, Parara
Limestone.

Structure : Arrowie Syncline, Nepabunna Syncline.

MINERALISATION

Moro Gorge.
Galena, Hydrozincite, Sphalerite, Willemite.

EXPLORATION :

Mapping : Regional and detailed geological mapping.

Geochemistry : Stream sediment and Rock Chip sampling; Cu, Pb, Zn, Ni,
Co, Fe, Mn, Ag, Cr, Sn, W, U, Nb, Diamonds.

Geophysics : Induced Polarization surveys.

Drilling : 7 diamond & 4 ?percussion drill holes, some targeted on IP
signatures.

Petrology : Identification of minerals which might affect IP results.
COMMENTS : '

Arrowie Syncline — Moro Gorge.

Mineralisation intersected in 7 diamond drill holes (best result of 1m
@ 2.35% Zn & 0.4% Pb in MD3) occurs in mottled algal reefal limestone
facies and appears to be associated with an unconformity surface, which
could be the Flinders Unconformity. "Black muds" reported from MD7
(294.9-298m) may be intercalated black shales or possibly a
palaeokarstic deposit.
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Correlation of the drilled mineralisation with surface geochemistry is
warranted.

Nepabunna Syncline. ’
Mapping revealed a zone of irregular iron/manganese oxides in the upper
Parachilna Formation adjacent to the overlying Wilkawillina Limestone.
This feature could be of genetic significance because some portions of
the Parachilna Formation may have been aquifers for MVT brines.

Six km SW of Italowie Gap anomalous base metals were detected in stream
sediment samples and found to relate to iron/manganese oxides
associated with vyellow clay/siltstones within the Wilkawillina
Limestone., Stream sediment samples of 135 to 150 ppm Zn were backed
up by rock chip samples that returned up to 3500ppm Zn.

This anomalous zone was probably inferred to be a weathered "pyritic

black shale" band that has scavenged base metals. However weathered

MVT mineralisation could also leave such material as a residue if the

host limestone was the least bit silty. A field inspection to examine
this possibility is therefore warranted.

ENV. 934 is a compilation of previous stream sediment surveys with some
follow-~up work. Illustrative of the significance of early stream
sediment surveys is a detailed follow-up of a 'single point anomaly of
200 ppm that was upgraded with detailed infill to 900 ppm Pb/Zn. This
clearly indicates that geochemical dispersion trains can be quite short
and interpretation of old geochemical data should be done with care and
not be solely based on statistical parameters.

This detailed work also resulted in the recognition of a mineralised

Biohermal Reef but it appears that this favourable MVT host environment
was not explored further and therefore merits field inspection.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 30CC SAMREF CAT. Nos. : 1011648, 1011649.
ENVELOPE No. : 3735 TITLE : EL 563
LOCATION : SLIDING ROCK, SHEET : SH5409 COPLEY;
ANGEPENA
RECORDS /REPORTS :——
#1011648,

Amoco Minerals Australia Co. (Miller, G.C., and Harley, R.A.) 1981.
Progress & final reports, 5/1/80-5/6/81, EL 563, Sliding Rock, South
Australia,

#1011649.
Amoco Minerals Australia Co. (Henderson, R.J., O’Callaghan, M., Geoex
Pty. Ltd.) 1980. Combined Gravity and Magnetic Survey conducted near
Copley, S.A., EL 563, South Australia.
GEQLOGY :
Adelaidean : Tapley Hill, Amberoona, & Balcanoona Formations.

Palaeozoic¢c : Parachilna Formation, Wilkawillina Limestone.

Structure : Cadnia Syncline (Mt. Hack Syncline).

MINERALISATION

Sliding Rock Mine; Angepena Goldfield.

EXPLORATION :

Mapping : Geophysics; Geological.

Geochemigtry : Stream sediment, Soil, & Rock Chip sampling; Gold,
Copper, Lead, Zinc, Manganese, Barium, Silver, Cobalt, Molybdenum,
Mercury, Arsenic, Nickel, Uranium.

Geophysics : Gravity surveys; Ground magnetic surveys.

Drilling : Rotary drilling.

Petrology : Minerological Descriptions.

COMMENTS :
An ironstone with anomalous Zn located 1.5km east of Puttapa Spring

associated with algal dolomite may be a palaeokarst related deposit and
therefore warrants a field inspection.
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A stream sediment anomaly detected previously by EZ Co. was traced to
Parachilna Formation & Wilkawillina Limestones in the eastern extremity
of the Cadnia Syncline near Mt. Hack where rock chip samples returned
1750 & 420 ppm Zn respectively.

Since the nature of the ironstone is unclear and its stratigraphic
position is considered favourable for MVT mineralisation a field
inspection is warranted.

The large ironstone blow described in the envelope appears to be

derived from a precursor pyrite body and is not considered to be MVT
related. It was the focus of Gold exploration by Amoco.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 31CD & AG50 SAMREF CAT. Nos. : 0002243.

ENVELOPE No. : 4449 TITLE : EL 894, 1188

LOCATION : ANN HILL SHEET : SH5409 COPLEY; 6636.

RECORDS /REPORTS :—

#0002243.
BHP Minerals Ltd, and Esso Australia Pty. Ltd. (Johnson, S.A., Jarvis,
P.M., and Taylor, R.J.) 1986. Ann Hill. Progress and final reports from
28.9.81 to 26.7.86, EL 1188 and EL 894, South Australia.
GEQLOGY :

Palaeozoic : Lower Cambrian.

Structure : Donkey Bore Syncline.

MINERALISATION

No discussion.

EXPLORATION :

Mapping : Photogeological interpretation.

COMMENTS :

Very little field work was undertaken during tenure of the licences,
and no technical results apart from photogeological interpretation were
presented. Proper investigation of the Cambrian limestones may be
warranted.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 32CJA & AG110 SAMREF CAT. Nos. : 0003410,
ENVELOPE No. : 4942 TITLE : EL (1039), 1269; ML 4369
LOCATION : PUTTAPA SHEET : SH5409 COPLEY; 6536.
RECORDS /REPORTS :—

#0003410.

Electrolytic Zinc Co of Australasia Ltd. (Schmidt, B.L., Golding, L.Y.,
Miller, D., Milovanovic, J., Circosta, G., and Taylor, S.) 1987. EL
1269 (formerly EL1039), Beltana mine area. Progress and final reports
from 12.12.82 to 8.12.87. EL 1269, EL 1039 and ML 4369, South
Australia.

GEQLOGY :
Adelaidean : Callanna Group (diapiric material), Copley Quartzite,
Brachina Formation, ABC Range Quartzite, -Bunyeroo Formation, Wonoka

Formation, Pound Subgroup.

Palaeozoic : Uratanna Formation, Parachilna Formation, Ajax Limestone,
Billy Creek Formation, Aroona Creek Limestone, Moodlatana Formation.

Structure : Ajax & Aroona Synclines.

MINERALISATION

Beltana Zinc Mine; Ajax Copper Mine; Copper King Mine; Ochre King Mine;
Aroona, Emu, Moolooloo, & Aristotle willemite prospects.

EXPLORATION :

Mapping : Geological, Detailed stratigraphy.

Geochemistry : Stream sediment & rock chip sampling; Pb, Zn, Cu, As,
Fe, Mn, Ba, Co, Ni, Ag, Au, W, Sn, Mo; Sampling of previous drilling.

Geophysics : IP surveys.

Drilling : RAB and percussion drilling (165 holes).
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COMMENTS :
Ajax Syncline - Puttapa willemite mineralisation.
The Ajax Limestone is subdividable into two units,

The lower unit of yellowish to buff dolomite is variably laminated &
crossbedded towards the top and relatively poorly bedded toward the
base. Calcarenite to silty facies predominate with some mud-chip
conglomerates, and oolitic horizons. Chalcedony is present near the
base. '

The upper unit is a white—grey-pink archaeocyathan limestone with a
thin red to grey thinly bedded and laminar limestone marker facies at
the top. This uppermost facies may be stratigraphically close to the
Parara Limestone transition/boundary. Where locally dolomitised
glauconite is also present.

The upper/lower boundary may be a palaeokarsted disconformity surface.
The pink and white colouration is probably an alteration effect.

Iron oxide deposits are present at high topographic points such as Ajax
South and Ochre King where a lateritic origin is considered likely.

The willemite mineralisation which is located between sandstone (FW)
and brecciated limestone (HW) is thought to been derived from primary
sulphides in shaly horizons by a "secondary concentration process™.

The lower dolomitic member of the Ajax Limestone is zinc enriched
relative to the upper unit. The significance of this observation is
unclear since the white/pink alteration is a typical association of
willemite mineralisation elsewhere in the region. There would be an
expectation that such alteration would be accompanied by an increase
in zinc levels but the opposite occurs here at Puttapa unless only acid
soluble zinc was analysed.

The Puttapa mineralisation is accompanied by minor copper and barium
enrichment.

" Aroona Syncline — Emu Prospect.
The Ajax Limestone is subdividable into three members.

The lower unit is light grey to buff at the base but otherwise
generally grey in colour. Laminated dolostones, stromatolitic,
cryptalgal, oolitic, shaly & massive calcarenite facies are present.

The middle unit is an archeocyathan limestone with a diverse fauna. A
discrete basal zone that is "dolomitised and.’solution brecciated’ with
a very irregular upper surface" that is overlain red and white shales
& limestones. The upper portion of the unit is massive archeocyathan
limestone with a less diverse fauna.

The upper unit is a buff birdseye, silty, to laminated dolomite that
is partially disconformable on the middle unit.

At Emu surface soils returned up to 1000 ppm Zn and at shallow depths

1l to 2 % Zn over the middle unit, Iron oxides from the same
environment also yielded up to 1% Zn.

50



Of particular interest is the detection of a tough siliceous zone
uncovered by drilling. At the time of drilling it was assumed that a
patch of Tertiary silcrete had been located. However given the
dolomitisation, the irregularity of the basal dolomite in the middle
member and the ‘solution brecciation’ a strong case for a palaeokarsted
disconformity is evident. It would not be out of keeping if the
‘silcrete’ turned out to be a silicified palaeokarst fill deposit. .

The proximity of the hinge point of the North West Fault and the likely
unstable tectonic setting during Cambrian carbonate deposition is
likely to account for the relative lithological diversity observed and
resulted in several periods of platform emergence.

The Emu area and Aroona Syncline generally therefore have many of the
ideal precursor conditions for significant MVT

mineralisation. Since weak mineralisation has been already been
located further investigative work is justified.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 33CPSWC & AG49 SAMREF CAT. Nos. : 0001815, 0002251,
0002250.
ENVELOPE No, : 5647, (6651) TITLE : EL 1235, 1345
6759
LOCATION : ANGEPENA SHEET : SH5409 COPLEY; 6636,6736.
RECORDS/REPORTS :—
#0001815.

Electrolytic Zinc Co. of A/Asia Ltd. (Circosta, G. & Schmidt, B.L.)
1986. Progress reports & addendum relinquishment report, EL 1235,
Angepena area, South Australia, 29/7/84 to 29/10/86. EL 1235, South
Australia. (ENV 5647, (6651))

#0002251.
Electrolytic Zinc Co. of A/Asia Ltd. (Schmidt, B.L.) 1986. EL 1345,
Mucatoona area, Flinders Ranges, South Australia. First & final

quarterly report for period ended October 29, 1986. EL 1345, South
Australia. (ENV 6759)

[NOTE: Contents ENV 6651, 0002250 transferred to ENV. 5647.]

GEQLOGY
Adelaidean : Umberatana Group, Wilpena Group.
Palaeozoic : Hawker Group.

Structure : Cadnia, Arrowie, Nepabunna, Angepena & Mt.Serle Synclines.

MINERALISATION :

Mucatoona Mines; Lady Millicent Mine; 0Old Angepena Homestead Prospect:
Angepena Goldfield.

EXPLORATION :

Mapping : Limited geological mapping.

Geochemistry : Stream Sediment & Rock Chip Sampling; Zn, Pb, Cu, As,
Fe, Mn, Co, Ni, Ba, Sb, Bi, Au, Ag, Sn, W, Mo, V, Nb, Se, Y, La, Ce.
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COMMENTS :

Programme sought to follow-up on minor geochemical anomalies, with
emphasis on faulted calcareous lithologies of Adelaidean and Cambrian
age. Further work is warranted in the Cambrian sequences in the
eastern part of EL 1235, but was not possible during EL tenure due to
the land titles being in the process of transfer to the local
Aboriginal community.

It was noted that Sedex mineralisation might not have been detected in
past surveys with the philosophies and methods used.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 34CP SAMREF CAT. Nos. : 100372, 1003073
ENVELOPE No. : 1106 TITLE : SML 259
LOCATION : Mt. McKINLAY CK. SHEET : SH5409 COPLEY; 6736.
RECORDS/REPQRTS :——

#1003072.
CRA Exploration Pty. Ltd. (Hughes, F.E.) 1969., Examination of
Geochemical Lead Anomaly, Mt. Mckinlay Creek, Balcanoona area, L

259, South Australia.
#100373.
CRA Exploration Pty. Ltd. (Kostlin, E.C.) 1969., Geochemical Drainage
Sampling in SML 259, South Australia.
GEQLOGY :
Adelaidean : Pound Subgroup.

Palaeozoic : Parachilna Formation, Wilkawillina Limestone.

Structure : Nepabunna Syncline.

MINERALISATION :

Not discussed.

EXPLORATION :

Geochemistry : Stream sediment & Soil sampling; Rock Chip sampling;
"Taterite"; Zinc, Lead, Copper, Nickel, Cobalt, Silver. -

Petrology: Microscopic descriptions.

COMMENTS :

"Lateritic® iron/manganese oxide deposits near the
Parachilna/Wilkawillina contact were assumed to have accumulated up to
500 ppm Zn by geochemical scavenging. Some lead-zinc correlations
observed in stream sediment results were problematical, and caution was
advised in the interpretation of lead results.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 35CREA & AG28 SAMREF CAT. Nos. : 1002755, 1002756,
- 1002757, 1002758,
1002759, 1002760,

1003256,
ENVELOPE No. : 0243, 1246 TITLE : SML 353
LOCATION : EDIACARA, BELTANA SHEET : SH5409 COPLEY; 6536.
AROONA,
RECORDS /REPORTS :——
#1002755.

Carpentaria Exploration Co Pty Ltd. (McPhar Geophysics Pty Ltd,
Burnside, E.) 1970. Report on AFMAG Tests, Northern Flinders Ranges SML
353, South Australia.

#1002756.
Carpentaria Exploration Co Pty Ltd. (Binks, P.J., and Dwyer, E.A.)
1971, Progress and Final reports Lake Torrens Plains, 1970-1971, SML
353, South Australia. :

#1002757. _
Carpentaria Exploration Co Pty Ltd., (Okill, R.) 1971, Progress Report
to Aug.1971 and Final Report on Drilling Results at Ediacara, SML 353,
South Australia.

#1002758.
Carpentaria Exploration Co Pty Ltd., (Loveless, A.) 1971, Lake Torrens
Gravity Survey (Preliminary) Report and Addendum to Report. SML 353,
South Australia.

#1002759.
Carpentaria Exploration Co Pty Ltd., (Shalley, M.J.) 1970, Review of
Past Geophysical Surveys in the Ediacara mineral field and assessment
of future geophysical requirements for Torrens Hinge Zone. SML 353,
South Australia.

#1002760.
Carpentaria Exploration Co Pty Ltd., (Geosurveys of Australia Ltd,
Yakunin, A., and Michail, N.) 1970, Final Report, Beltana Refraction
Seismic Survey, SML 353, South Australia.

#1003256.
Carpentaria Exploration Co Pty Ltd. (Binks, P.J.) 1972, Late Cainozoic
Uplift of the Ediacara Range, SML 353, South Australia. (Published;
Aus. I. M. M. Proceedings, vol. 243, pp: 47-5, ENV. 2243.)
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GEQLOGY :
Adelaidean : Pound Subgroup.
Palaeozoic : Parachilna Formation, Ajax Limestone.

Structure : Ediacara, Aroona, Synclines, Mesozoic Faulting,

MINERALISATION :

Greenwood Workings; Morish Workings; Black Eagle Mine; Southeast
Gossans; Beltana Mine-southern workings.

Ediacara resources: two stratabound bodies, 12Mt. @ 0.84% Pb, & 17Mt.
@ 1.23% Pb.

Cesarolite; Coronadite; Galena; Cerussite; Barite; Covellite;
Tetrahedrite; Chalcopyrite.

EXPLORATION

Mapping : Geological mapping.’

Geochemistry : Ground water, Stream sediment, Soil, & Rock Chip.
sampling; Drill cutting analysis; Copper, Lead, Zinc, Silver, Cobalt,
Nickel, Manganese, Mercury; Electron microprobe analysis.

Geophysics : EM surveys; AFMAG; IP surveys; Gravity surveys; Ground
Magnetic surveys; Seismic refraction surveys.

Drilling : Rotary percussion.

Petrology: Microscopic descriptions.

COMMENTS :

In the Aroona area (NW Fault) the Ideyaka soil anomaly was found to be
due to a veined breccia zone.

At Ediacara, research demonstrated that the mineralisation was primary
galena with accessory tetrahedrite, chalcopyrite, & pyrite located
within the breccia matrix. It was also concluded that the Ediacara
deposit was located in a recently (perhaps Pleistocene/Quaternary)
uplifted horst block that had been affected by deeply penetrative late
Mesozoic and early Tertiary weathering. - Some of the observable
features were therefore attributed to Mesozoic/Tertiary weathering
processes.
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Since later weathering is a resumption and a continuation of previous
palaeokarstic weathering processes, overprinting of earlier events is
likely to obscure them completely. Therefore there is probably no
clear way of establishing if Cambrian palaeokarsting was present at
Ediacara.

However many of the features such as the cavernous nature of the
ground, the ‘canyon like’ filled features (p 134) and iron/manganese
silcrete breccias that approximated the position of the mineralised
zone (p 136) are possibly palaeckarstic.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No, : 36CSP SAMREF CAT. Nos. : 1002619, 1002622,
— 1002623.
ENVELOPE No. : 1324 TITLE : SML 386
LOCATION : MT. SERLE SHEET : SH5409 COPLEY; 6636.
RECORDS/REPORTS :——

#1002619.

vidic, V., Kristoff, S.M., Walters, K.A., & Shelley, E. (Iredale, J.,
Austral Exploration Services Pty. Ltd.) 1970, Report on Magnetic Survey
in the Mt. Serle area. SML 386, South Australia.

#1002622. )
vidic, V., Kristoff, S.M., Walters, K.A., & Shelley, E. (Webb, J.E.,

Austral Exploration Services Pty. Ltd.) 1970. Report on induced
polarization survey at Mt. Serle, SML 386, South Australia.

#1002623.
vidic, V., Kristoff, S.M., Walters, K.A., & Shelley, E., 1972. Progress
report SML 386 Mt. Serle area, South Australia.
GEQLOGY :

Not discussed.

MINERALISATION :

Malachite.
EXPLORATION :

Geochemigtry : Drill core analysis: Copper, Zinc, Nickel, Cobalt, Lead,
& Multielement scan. :

Geophysics : Electrical surveys; IP surveys; Ground magnetic surveys;
Drilling : Diamond drilling (1 hole).

COMMENTS

The project appears to have concentrated purely on follow-up of
geophysical anomalies, with 1little or no geological control,
"Qutcropping mineralisation™ is mentioned in the geophysical report,
but there is no geological information in the rest of the envelope.

Consequently, the significance of the information with respect to MVT
mineralisation is unknown.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 37CJC SAMREF CAT. Nos. : 1002219, 1002275,
0004907, 0004913.
ENVELOPE No. : 733, 732, TITLE : 113, 136 & 142.
(623), & (624).

LOCATION : PUTTAPA, BELTANA SHEET : SH5409 COPLEY; 6536.

MT BAYLEY, ANGEPENA,

NUCCALEENA
RECORDS /REPORTS :——

#1002219.

Anaconda Australia Ltd. (Whitehead, S., 1966)., Report on Beltana
Concession, SML 113, South Australia.

#1002275.
Anaconda Australia Ltd. (Whitehead, S., 1966)., Report on Beltana
Concessions, SML 113, SML 136 & SML 142, South Australia.

[NOTE: Reports ENVs. 623, 624; 0004907, 0004913 now in ENV 733.]

GEQLOGY :

' Adelaidean : Callanna Group (diapiric material), Tapley Hill Formation
(Tindelpina Shale Member), Bunyeroo Formation.

~ Palaeozoic :Parachilna Formation, Ajax Limestone.

Structure : Ajax Synclinorium, Cadnia Syncline; Fault Zone with
diapiric breccias.

MINERALISATION :

Puttapa Zinc Deposit; Mucatoona Mines; Nuccaleena Mine; Mt. Bayley
Mine; Ajax Copper Mine; Copper King Mine.

Willemite; Hedyphane; Vanadinite; Finnemanite; Coronadite;
Hemimorphite; Malachite; Azurite; Chalcopyrite; Phosphate.

EXPLORATION

Mapping : Geological.

Geochemistry : Stream Sediment & Rock Chip Sampling; Copper, lead, &
Zinc.
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COMMENTS

Mapping showed that the 4.5 km long Puttapa Stream sediment anomaly (up
to 760 ppm 2Zn, 217 ppm Pb) was due to lead and zinc in the Ajax
Limestone. Rock Chip samples associated with haematised (pink)
manganiferous dolomite of the Ajax Limestone returned up to 2000 ppm
Zn and 170 ppm Pb.

Within the anomalous zone an area of about 300 x 100 m? was found to
contain masses of white willemite as massive, banded and crystalline
forms with other lead minerals that assayed up to 52% Zn & 46% Pb. The
mineralisation has a strong arsenic signature.

Subsequently Electrolytic Zinc Ltd. established that a resource of 1m
tonnes @ 40% Zn was present.

The mineralisation is focussed along the easterly boundary faults of
the northern lobe of the Beltana Diapir. The field relations are
somewhat suggestive of an unconformable relationship between the
Parachilna Formation and the diapir but the fairly intricate folding
and complex faulting together with the lack of field evidence for
precursor sulphides suggests the mineralisation is epigenetic and of
Delamerian age. ©Only indirect linkage with MVT is possible.

Field mapping to the north & east of the Puttapa Z2inc deposit of the
Ajax Limestone shows several extensive ironstone bodies of which two
host minor copper mineralisation. Given their stratigraphic relations
and the minimal geological data, it is possible that these features may
be of palaeokarstic origin.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 38CW . SAMREF CAT. Nos. : 1002211.
ENVELOPE No. : 778 TITLE : SML 54
LOCATION : MORO SHEET : SH5409 COPLEY; 6736.
RECORDS /REPORTS :——

#1002211.

C.R.A. Exploration Pty. Ltd. (MacKenzie, D.H, & MacNamara, P.M.) 1963,
Report on Wertaloona Special mining lease, SML 54, South Australia,

GEOLOGY :
Adelaidean : Wonoka Formation, Pound Subgroup.
Palaeozoic : Parachilna Formation, Wilkawillina Limestone.

Structure : Balcanoona Anticline, Arrowie Syncline.

MINERALTISATION :

Moro Central Prospect.
Malachite, Azurite, Chalcocite.

EXPLORATION :

Mapping : Geological.

Geochemigtry : Rock Chip Sampling; Copper.

COMMENTS :

The Parachilna Formation/Wilkawillina Limestone contact zone in this
area is reported to be generally obscured by masses of ironstone and
scree. Since the focus of the programme was copper mineralisation
which was self evident as abundant malachite staining, these features
and the nearby fault gossans were probably not examined in much detail.
Later explorers may have also presumed them to be of 1little
consequence. Given their stratigraphic position, a field inspection
seeking to determine if any hitherto wunrecognised palaeokarstic
features are present should be carried out along and above the contact
zone. See ENV 695, 39CW.

61



NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 39CW SAMREF CAT. Nos. : 1002287, 0004912,
0004915.
ENVELOPE No. : 721 (673) TITLE : SML 128.

LOCATION : IRONSTONE BORE SHEET : SH5409 COPLEY, 6736.

RECORDS/REPQORTS &~

#1002287.
Kennecott Explorations (Australia) Pty Ltd., (Brooks, C.C., and Clema,
J.M.) 1967., Progress and final reports on Ironstone Bore, SML 128,
South Australia.

[Contents of ENV. 673, 0004912, 0004915 ?tansferred to ENV. 721.]

GEOLOGY :

Adelaidean : Bunyeroo Formation (Wearing Dolomite Member), Pound
Subgroup.

Palaeozoic : Parachilna Formation, Wilkawillina Limestone.

Structure : Nepabunna Syncline, Arrowie Syncline.

MINERALISATION

Malachite; Chalcocite.

EXPLORATION :

Geochemistry : Stream sediment & Rock Chip sampling; Copper, Lead,
Zinc. ‘

COMMENTS :
Results appear to have been disappointing. There are no geological
details given in RI 37. The MVT significance of this exploration is
unassessed.
Seven stream sediment samples above 100ppm Zn were recorded but were

not considered anomalous in view of the presumed high background levels
in the Wilkawillina Limestone.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 40CE & AG28 : SAMREF CAT. Nos. : 1000256, 1000258,

ENVELOPE No. : 892 TITLE : SML 177

LOCATION : EDIACARA SHEET : SH5409 COPLEY; 6536,

RECORDS/REPORTS :—— |
#1000256.

Trans Australian Explorations Pty. Ltd., 1968., Progress and final
reports Ediacara Mineral Field, SML 177, South Australia,

#1000258,
Trans Australian Explorations Pty. Ltd. (McPhar Geophysics Pty. Ltd.,
Eadie, E.N.) 1968. Induced Polarization survey (SADME) of the Ediacara
Mineral Field - A reinterpretation, SML 177, South Australia.
GEQLOGY :
Adelaidean : Pound Subgroup.

Palaeozoic : Parachilna Formation, Ajax Limestone.

Structure : Ediacara Syncline.

MINERALISATION

Black Eagle Mine; Greenwood Workings; Morish Workings.
Galena; Malachite; Chalcopyrite; Pyrite; Barite; Cerussite.

EXPLORATION :

Mapping : Geological; Drill core Examination.
Geochemistry : Drill core analysis; Copper, Lead, Silver.

Geophysics : Geophysical (re—) interpretation; IP surveys.
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COMMENTS :

The work consisted of reviewing previous surveys, geological mapping,
reinterpretation of IP surveys, several new check IP surveys, and
examination and analysis of existing drill core.

The mineralisation was recognised as "galena in MVT deposits™ in the
basal 100m of the dolomites, presumably on the basis of previous work
by Nixon. Check IP surveys showed known anomalies to be valid but of

lesser magnitude than previously interpreted. Results were not
considered encouraging enough to justify further drilling of the
anomalies. It was noted that an IP anomaly occurs above each place

where barite was located.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 41CG/8PG SAMREF CAT. Nos. : 1000268
ENVELOPE No. : 975 TITLE : SMIL 202
LOCATION : REGIONAL SHEET : SH5413 PARACHILNA;

AROONA, ARROWIE, NARINA, BALCORACANA, KANYAKA, AREAS.

RECORDS/REPORTS :——

- #1000268.
CRA Exploration Pty. Ltd., (McQueen, A.F.) 1968. SML 202, Flinders
Ranges, South Australia. Geochemical Prospecting for Metallic Mineral
Deposits, SML 202, South Australia.
GEOLOGY :
Adelaidean : Pound Subgroup.

Palaeozoic : Parachilna Formation, Wilkawillina & Parara Limestones.

Structure : Lower Cambrian synclinal basins,

MINERALISATION :

Not discussed.

EXPLORATION :

Geochemistry : Stream sediment & Rock Chip sampling; Copper, Lead,
Zinc, Silver, & Cobalt.

COMMENTS :

Entirely documentation of data organised by geographic region.

Area Region

A Aroona Syncline,

B Arrowie Syncline.

C Wirrealpa/Narina Syncline.

D Kanyaka {(north) Syncline.

E Mernmerna/Kanyaka (south) Syncllnes.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 42CC SAMREF CAT. Nos. : 1002640, 1002641.
ENVELOPE No. : 1289 TITLE : SML 359
LOCATION : MUCATOONA SHEET : SH5409 COPLEY;
RECORDS /REPORTS :——
#1002640.

Carpentaria Exploration Co Pty Ltd. (Shalley, M.J.) 1970. Angepena IP
survey, SML 359, South Australia.

#1002641.
Carpentaria Exploration Co Pty Ltd. (Pflaum, B.R., and Smith, W.D.)
1970. Progress and final reports Angepena, SML 359, South Australia.
GEQLOGY :
Adelaidean : Pound Subgroup.
Palaeozoic : Parachilna Formation, Ajax Limestone.

Structure : Cadnia Syncline.

MINERALISATION

Smithsonite? in veinlets, Ironstone (Adelaidean hosted).

EXPLORATION :

Mapping :

Geochemistry : Stream, Soil, and Rock geochemistry, Copper; Lead; Zinc;
Silver; Gold; Sulphur; Multielement analysis;.

Geophysics : Induced Polarisation & Resistivity (Ironstone).

Drilling : Diamond & percussion Drilling of Adelaidean hosted
ironstone.

COMMENTS :
Zinc carbonate veins in Ajax Limestone were observed but not followed

up with further work. Field examination is suggested.
Veins could be of Delamarian age.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 43CwW SAMREF CAT. Nos. : 1002770.
ENVELOPE No. : 1253 TITLE : SML 338
LOCATION : BALCANOONA, MORO SHEET : SH5409 COPLEY;
RECORDS/REPORTS :~—

#1002770.

Poseidon NL (Donovan, P.R., McPhar Geophysics Pty. Ltd.) 1970.
sediment surveys, Balcanoona area, SML 138, South Australia.

GEOLOGY :
Adelaidean : Umberatana Group, Wilpena Group.
Palaeozoic : Hawker Group.

Structure : Balcanoona Anticline & Arrowie Syncline.

MINERALISATION

Malachite; Azurite.

EXPTORATION :

Geochemistry : Stream sediment surveys; Copper, Lead, Zinc.

COMMENTS :

The survey was primarily concerned with exploration for copper.

Stream

Some

of the areas surveyed drain Hawker Group lithologies, but no anomalous

lead—-zinc results were recorded.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 44CF/30PF SAMREF CAT. Nos. : 0003520, 0003524,
& AGS56 0001665.
ENVELOPE No. : 3722 TITLE : EL 538, 807, 894, 934, 1080,
1084, 1085, 1129 & 1138.
LOCATION : MOOROWIE, SHEET : SH5413 PARACHILNA; 6735.
Mts. CHAMBERS & FROME.
RECORDS /REPQORTS :——
#0003520.

BHP Minerals Ltd. (Roche, M.T., Parrington, P.J., and Blain, C.F.)
1983, Exploration for carbonate-hosted base metals in the Flinders
Ranges, South Australia. EL 934, EL 894, EL 1080, EL1084, EL1085, EL
1129, & EL 1138, South Australia. Envelopes, 3427, 3722 & 3968.

#0003524.
Dampier Mining Co Ltd (BHP Minerals Ltd), and Esso Australia Ltd.,
(Vivian, B.J., and Mann, S.T.) 1987, Mount Frome, Progress reports &
Surrender report from 25.10.79 to 25.2.88, EL 538, EL 807 and EL 1138,
South Australia.

[NOTE: Report EL 807, 0001665, ENV, 5016, minor MVT interest.]

GEOLOGY :

Adelaidean : Callanna Group (diapiric material, Wonoka Formation, Pound
Subgroup.

Palaeozoic : Wilkawillina/ Moorowie Limestone, Parara Limestone.

Structure : Mt. Frome Syncline.

MINERALISATION :

Moorowie copper mine, Wilnuroona & Eric lead zinc prospects.
Galena; Cerussite; Sphalerite; Smithsonite; Hydrozincite; Malachite;
Azurite; Fluorite.

EXPLORATION

Mapping : Regional and detailed geological mapping, & Photo-
interpretation.

Geochemigtry : Stream sediment, Rock Chip, Jack Hammer & Channel

sampling; Drill sample analysis; Copper, Lead, Zinc, Silver, Manganese,
Iron, Magnesium, Calcium, Cadmium, Cobalt, Gold, Arsenic.

Geophysics : IP surveys at Moro Gorge and Moorowie. Downhole gamma
surveys DDF3,4,5.

Drilling : RAB/Percussion drilling (152 holes); Diamond drilling (10
holes) .
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COMMENTS :
Mt. Chambers Prospect. (Parachilna Sheet)

This programme followed-up previous work by EZ and UM (ENV. 997, 1104,
1390 & 2373 resp.) in the vicinity of the Mt. Chambers Copper Mine.

In this locality the Wilkawillina Limestone and overlying Parara
Limestone dip have a shallow easterly dip. Mapping identified a number
of beds with sparite filled cavities upon their upper surfaces that
appear to carry anomalous levels of zinc.

In the same region small patches of diapir were mapped but later work
demonstrates that these have a different origin.

A small alluvial/eluvial plain in an outcrop embayment west of the
Union Miniere rock chip anomaly was found to have a strong soil and
stream lead-zinc signature. This area was extensively drilled on the
basis that it was a palaeokarst of some magnitude but the results were
disappointing. Mineralisation was proven to be strongest in the east
around the edge of the outcrop and the new occurrence was named Eric.

Further east, Jjust below the Parara Limestone at Wilnuroona a small
body of dark grey 300m®* carbonate breccia of indeterminate origin
grading 7.5% Pb+Zn with significant silver was drilled at grid A.
Nearby weak mineralisation was detected at grid B in the sparitic top
of a massive limestone bed.

See ENV,. 8071 & 3968 for follow-up exploration.

Moorowie Prospect.

The Moorowie Prospect is a combined copper & lead—-zinc occurrence
hosted by Lower Cambrian carbonate sedimentary breccias in close

proximity to diapiric breccias on the west and relatively active faults
to the east.

In this context it bears some parallels with the Wirrealpa Lead Mine
and may represent remobilised MVT mineralisation.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 1PU & AGS53 SAMREF CAT. Nos. : 0001404, 0001457.
ENVELOPE No. : RB 86/018, & TITLE : DME. 141/83.
RB 86/022
LOCATION : HEYSEN RANGE SHEET : SH5413 PARACHILNA; 6535.
(FLINDERS RANGES NATIONAL PARK)
RECORDS/REPORTS :——
#0001404.

Horn, C.M., and Morris, B.J., 1986. Base metal exploration Flinders
Ranges National Park - July 1983 to February 1986 - summary report.
SADME Report Book, 86/022.

#0001457.

Morris, B.J., 1986. Base Metal Exploration, Flinders Ranges National
Park, Final Report, Stages 1 and 2, SADME Report Book, 86/018.

Horn, C.M., and Morris, B.J., 1988. Base-metal exploration in the
Flinders Ranges National Park, Mineral Resources Review, South
Australia, 156, p: 51-56. Compiled from RB 86/022,

GEQLOGY :

Adelaidean : Pound Subgroup.

Palaeozoic : Hawker Group, Lake Frome Group.

Structure : Bunyeroo Syncline.

MINERALISATION :

Mineralogy:

Willemite; Galena; Malachite; Chalcocite; Smithsonite; & Hydrozincite.
Alteration :

Dolomitization & Silicification.

Prospects

Southern, Camp, Manga, Llina, Hayward, Concert, Willa (Bookartoo Ochre
deposit) and Northern (Galena Creek prospect).



EXPLORATION :

Mapping : Regional and detailed geological mapping.

Geochemistry : Stream sediment (826), & detailed rock-chip

(2550 ), and soil (108) sampling : Cu; Pb; Zn; Mn; Cd; As; Hg; Co; Ni;
Ag; Mo; Fe; Sn; Au; Ca; Mg; Si0Q,; Orientation Survey.

Geophysics : IP and Sirotem surveys.

Petrology : 288 detailed thin section descriptions.

Costeaning & Drilling: None.

COMMENTS—GENERAL :

The Project

The Flinders Ranges National Park MVT investigation was undertaken over
previously disclosed mineralisation to expand the technical data set
available to explorers elsewhere in the Flinders Ranges.

Primary Results

The investigation disclosed lead/zinc mineralisation as open - space
fillings, 4in the  upper part of the Wilkawillina Limestone.
Mineralisation is associated with dolomitization, facies changes, and
karstic features. The latter were developed at palaeosurfaces at the
top of the Wilkawillina Limestone and a possible unconformity lower in
- the sequence.

Stage 1 exploration, comprising regional geological mapping and
geochemical surveys, resulted in the delineation of eight prospective
areas showing features characteristic of MVT deposits.

Stage 2 exploration, comprising detailed geochemistry, geological
mapping and geophysical surveys showed that Southern, Manga,
Concert and Willa prospects have the most potential for MVT
mineralisation,

The work c¢learly indicates that company exploration in the same
geological environment elsewhere in the Flinders Ranges is warranted.

Stratigraphy

The westerly dipping Wilkawillina Limestone that Thosts the
mineralisation is readily subdivided into two units and is laterally
equivalent to the Ajax Limestone referred to on the Copley sheet to the
immediate north. [Note that the upper and lower members refer only to
this project, and do not correspond to the later subdivisions Upper and
Lower Wilkawillina Limestone used in the main text of this MVT-LZ data
package and elsewhere.]



The lower member (WLM) (Woodendinna Dolomite equivalent?)is a 100m
thick bedded dark grey-brown crystalline sandy and oolitic dolomite
with 5m of nodular limestone a the very top in the Bunyeroo Gorge
vicinity.

The upper member (WUM) is subdivided into a basal 100m thick calc~-
dolomite unit (WUM1l)} (an altered limestone) with solution collapse
breccias at the top which may represent an palaeo-karsted unconformity.
The overlying unit WUM2 , composed of medium grey nodules set in buff
to mauve limestone matrix, is up to 30m thick. The uppermost wunit
(WUM3) comprises massive weakly to strongly fossiliferous limestone of
variable off white-grey—pink colour with a localised facies change to
nodular limestone in the vicinity of Bunyeroo Gorge similar to the top
of the underlying member.

The uppermost surface of WUM3 has been palaeokarsted and is
characterised by red brown calcareous microbial rind/crust that infills
crevices and cavities on an undulating contact surface (relief of 2m)
with the overlying unit and with localised macro structures that may
represent palaoecaverns.

Geochemistry

Studies of stream sediment data indicated 3 generic sources of Pb & Zn
which appear to be moderately well correlated. Two populations of
Fe/Mn were also indicated. A much lower correlation between both Pb &
Zn and Mn was also noted.

These observations indicate finesse is required to interpret
geochemical results and a simple empirical approach is unlikely to
permit the viable ranking of anomalies.

Rock chip sampling showed that zinc enrichment is commonly associated
with either one or more of dolomite, pink haematite alteration and
Mn/Fe gossan.

Geophysics

IP and Sirotem surveys were carried out at selected localities but the
lack of follow-up drilling means their significance is largely
speculative. Practical determination of diagnostic geophysical
characteristics of primary MVT mineralisation in this environment is
therefore unavailable. The significance of the anomalies identified
during the project work is unknown and therefore no opinions are
offered in this review.



COMMENTS—PROSPECTS :

Southern

The lccality is transected by several NE to ENE oriented faults with
variable displacement.

Mineralisation is visually evident as several smithsonite /hydrozincite
occurrences in the top of WUM2, a porous calc-dolomite, and as medium
to weak geochemical signatures. Some small patches of manganese/iron
oxide were also recorded near the top of WUMZ2,

The strongest base metal geochemical results indicate an oblique cross=—
stratigraphic trend with the broader and most anomalous area occurring
to the west ?beneath the WILM and trending on to the WUM to the south.
A weaker more stratabound relationship to the WUM is also apparent for
lead, whereas zinc seems to have been concentrated along some of the
faults and the upper surface of the WUM.

Manganese is concentrated at the top of WUM/basal Parara Limestone and
has only a weaker locational correlation to the main base metal
signature.

The correlation of manganese and zinc with the WUM/Parara contact and
zinc with faulting seems to imply significant influence of recent
permeability may be influential, and by implication, groundwater
remobilisation. The transgressive nature of the strongest base metal
signature and its coincidence about a focus of intersecting faults may
reflect the existence of a palaeo-watertable which could be examined
simply by comparing sample elevations.

Given the westerly dip of the sediments, it is probable that the main
base metal and manganese concentrations have resulted from the
concentrating effects of palaeoweathering and watertable adjustments.
Vertically downward mobilisation from now removed WUM along faults into
the underlying units and down the west dipping WUM/Parara contact seems
probable.

The weaker stratabound lead and even more tentative cadmium signature
in the WUM 1s therefore probably the ?leached remnants of primary
mineralisation.

No palaeokarst structures of significant size are recorded.



Camp

This locality is affected by a NE oriented fault pair with a conjugate
fault, all with very minor displacements,

There are no mapped visible mineral occurrences. Several patches of
manganese/iron oxides in localised depressions are inferred to be
palaoekarst sites. One is located in the upper portion of WLM, two in
basal WUM3 and two in upper WUM3. The conjugate fault appears to have
influenced the orientation of one of the masses.

Base metal mineralisation delimited by geochemistry is focussed along
three trends, the WLM/WUM, WUM2/3 and WUM/Parara contacts. Lead is the
clearest discriminator of the zonation.

The lower WLM zone is strongly expressed in lead and weakly by zinc and
copper. The middle WUM2/3 zone is weak but persistent in lead but
stronger though displaced down section in both copper and zinc
correlating with manganese, to merge with the lower =zone. Strong
spikes occur in the lead/copper-zinc overlap. The uppermost zone is
strongly expressed by all metals and slightly transgressive on to the
Parara limestone toward the south, and has a strong manganese
associlation.

The upper zone 1is probably a weathering enhancement. The lower
manganese~copper—zinc to the middle zone probably also represents down
section dispersion by weathering and ground water. The middle zone
lead and the lower zone may represent primary mineralisation associated
with palaeokarsting.

N

Sampling data of the inferred palaeokarst sites is not reported.



Manga

This locality is significantly affected by a major NE fault that
effectively displaces the Cambrian section 3 km sinistrally. Drag
folding is apparent, and the Cambrian is brought into juxtaposition
with the underlylng Pound Subgroup to the north., Minor faultlng is also
present in both parallel and conjugate directions.

There are no mapped base metal mineral occurrences. However,
significant masses of manganese/iron oxides and a large area of
pervasive dolomitic alteration (1000 X 450 metres where lithological
features are unrecognisable) are focussed about the main NE fault.
Several of the more southerly manganese oxide masses located just below
the palaeosurface at the top of the Wilkawillina Limestone clearly
occupy circular solution cavities up to 30 metres in diameter.

Mineralisation detected by geochemical sampling is generally anomalous,
though erratically distributed throughout and adjacent to the main zone
of strong dolomitic alteration. TWith one exception, there is poor
direct correlation between copper, lead and zinc.

This anomaly is strike oriented and located at the base of WUM3, near
the southern margin of the main alteration zone, and closely associated
with palaeokarstic manganese patches and a 1locally high cadmium
signature.

A separate isolated much smaller dolomitized area of WUM3, located 500m
south of the main zone, is distinctly anomalous with respect to copper
and lead with weak zinc enrichment and moderate manganese.

The most prominent anomaly is clearly associated with the manganese
body located within the main fault zone. This body is strongly
anomalous with respect to all the metals, with lead being the least
concentrated. Previous exploratory drilling showed the body to narrow
at depth without underlying massive sulphides or appreciable increases
in average metal content. A secondary origin was inferred. (See ‘grid
A’ ENV. 2359/REV. 28PU)

Regional mapping and sampling indicates that mineralisation and
associated dolomitic alteration is also present to the west within the
northern offset of the Wilkawillina Limestone some distance away from
the main fault which is concealed beneath alluvium.

The strong Cu-Pb-Zn-Cd metal signature associated with massive
dolomitic alteration associated with faulting would be of considerable
interest to explorers if it were located on the Lennard Shelf of WA.

The crux of the significance of this locality lies in the generic age
of the faulting and the associated dolomitisation. While MVT deposits
would have had to have formed before Delamerian folding, this does not
preclude later fault movements that may have facilitated the formation
of the main manganese body in relatively recent geological time during
the weathering of nearby primary MVT mineralisation.



Such primary mineralisation may still be present at the other anomalous
sites in WUM3 discussed above. Using the example of the Lennard Shelf,
the westerly extension of the main offsetting fault would be a prime
MVT exploration target.

Llina

This locality lies on the northern side of a major E~W dextral fault
which controls the location of the nearby Brachina Gorge. Parallel
subsidiary faults are present together with other minor NNE and NE
faults.

" A substantial raft of internally dislocated and partially brecciated
Wilkawillina Limestone occurs out of stratigraphic context in the
overlying Billy Creek Formation in the SW. The Wilkawillina Section
is complete, with a relatively wide exposure of WUM3 massive light grey
limestone at the top of the sequence.

The Billy Creek Formation has been deposited directly on to the upper
palaeosurface of the Wilkawillina Limestone, indicating onlap beyond
the maximum extent of the Parara Limestone. Mapping disclosed that the
palaeo~crusting is discontinuous, indicating possible minor erosion
prior to Billy Creek deposition.

There is no mappable evidence of MVT mineralisation, but geochemical
data indicates that low level copper and lead are widespread. Zinc and
manganese are generally correlated and restricted to the basal WUM1
calc-dolomite and WUM3/Billy Creek contact. The lower zone also has
a strong cadmium signature. Despite the smudgy nature of the lead
signature a similar bias to the Zn-Mn is also present. These spatial
observations are also evident in the numerical statistics.

Given the observations made for the other prospect localities, it seems
probable that the 2Zn-Mn anomaly has been dispersed down the
stratigraphic section. This means that remnant primary mineralisation
may be present at the both the base and top of WUM3.



Hayward

At this locality minor NE faulting and a full section of Wilkawillina
Limestone are present. Billy Creek Formation has been deposited
directly on the nearly continuous uppermost palaeosurface crusting,
since the Parara Limestone is absent.

Two depressions 50 to 100m across in the lower middle part of the
massive light grey limestone of WUM3, and a scree covered indentation
along the WUM3/Billy Creek contact, may be palaeokarsts.,

The lower two features contain exposures of iron/manganese, laminar
calcrete and coarse calcite crystals. Small pockets of these minerals
are also present elsewhere.

Mineralisation is only evident from geochemistry. Two discrete trends
appear to be present. Copper, lead and zinc seem to trend both within
the WUM3 about 100m from the palaeosurface and at the palaeosurface
itself. A broad manganese signature encompasses both zones.

One line clearly transects one of the inferred palaeockarsts where a
localised Pb—-2n-Cd—As—-Mn anomaly is recorded. Similarly, the inferred
palaeokarst at the top of the WUM3 is anomalous with respect to Cu-Zn-
As where Pb and Mn are conspicuously low.

The obvious focus of manganese about the WUM3/Billy Creek contact and
its generally dispersed nature suggest secondary supergene processes
have been active.

Concert

This locality is characterised by a natural amphitheatre about 200m in
diameter at its upper extremity. Positioned just below the WUM3/Billy
Creek Formation contact within otherwise massive archaeocyathan
limestone, a palaeokarstic origin is inferred. An elongate body of
breccia with a haematitic matrix trends NE up the slope of the
depression. The floor is littered with coarse scree.

Soil sampling indicates generally increasing lead and zinc toward the
centre of the feature except to the NE in relative proximity to the
breccia in the wall which is probably part of the original fill.

The structure would be an ideal research site were it not for the
National Park. A similar structure if found could be usefully sampled
by costean, and deeper drilling to establish geochemical criteria for
exploration purposes.




Willa-Northern

The Bookartoo Ochre deposit, Toondana Prospect (EZ, ENV. 1157, 13PMU)
and Galena Creek Prospect (MEPL ENV 843/2359, 28PMU) referred to in
previous literature are portions of this area. :

The Willa and Northern localities lie to the south and north of a NE
sinistral fault offset with a lateral displacement of about 1000m.

Bookartoo Ochre deposit

This 8.091 ha site within the Willa locality was reserved for
Aboriginal People by the Assistant Government Geologist in 1905 and
later transferred to the Aboriginal Lands Trust in 1979.

The ochre is of friable character and hosted by a hard band of
haematite with minor calcite. The ochre contains mercury and is
believed to have be a weathering product of pyrite with accessory
sphalerite. Minor willemite has also been recorded.

The mercury and the haematite/zinc silicate association suggests that
the mineralisation could be genetically related to the Puttapa type
willemite mineralisation.

willa

This locality is nested by NNE to NE faulting. The Wilkawillina
Limestone is complete and capped by the Billy Creek Formation. The
uppermost palaeosurface crust is intermittently preseérved,

Bodies of red-brown haematitic ochre are focussed along the WUM2
nodular limestone unit with the largest being about 1 km long and up
to 100m wide within which the Bookartoo Ochre working is situated. The
ochres contain coarse crystalline calcite.

The main body is centred on a breccia with clasts derived from the
overlying unit. ‘A solution collapse origin is inferred.

Smaller similar bodies and localised patches of calcite, manganese,
willemite, hydrozincite, galena, chalcocite, and malachite are also
recorded from WUM3.

Some of the breccia/ochre bodies are clearly fault related, as are
galena bearing quartz veins in upper WUM3 at the SW plunging nose of
a fold in the SW of the locality.

Mineralisation depicted by geochemistry is generally erratic in detail,
but consistent trends along the WUM2/3 contact and in upper WUM3 are
evident.

The lower zone is clearly related to the genesis of the ochres in WUM2,
and the upper zone to the palaeosurface and the minor mineralisation
just below.



One particular zone, with anomalous Cu-Pb-Zn-Mn-As and weak Cd about
100m down section from a cluster of willemite occurrences just below
the palaeosurface in the middle of the locality, has no mapped
expression.

The patchy nature of the geochemical signatures clearly indicates
secondary mobilisation of metals consistent with the recognition of
secondary/supergene minerals at the surface. However, the presence of
the willemite/haematite/mercury, quartz/galena associations and post
folding fault related ochreous breccias suggest that Delamerian
epigenetic fluids have migrated through the locality and have
overprinted any primary MVT features.

Northern (Galena Creek)

The locality 1s transected by the major fault to the south previously
described, and a similar NE fault with 600m of sinistral displacement
also diagonally bisects the area. In the SW, a strike fault causes
repetition of WUM3. Other minor subparallel faults are also present.
A complete section of the Wilkawillina Limestone is present, with the
uppermost palaeosurface crust irreqularly preserved at the base of the
overlying Billy Creek Formation.

Two small fault related ochre patches are present within the WLM in the
SE and another is located in WUM3, as is also a 0.42 ha breccia centred
on the WUM2/3 contact in the central north of the area. The breccia,
comprising sub—angular limestone clasts up to 30 cms in diameter set
in a fine grained yellow brown carbonate matrix, is attributed to a
solution collapse origin,

Visible willemite is present in two of the ochre patches and also in
association with hydrozincite and blebby galena Jjust below the
palaeosurface to the east of the repeated succession.

At the ‘Galena Creek’ workings located just below the palaoesurface
further north, 130m of 1m wide trenches have been excavated to recover
coarse crystalline galena from a strata parallel quartz/calcite vein
of similar thickness.

Geochemical data is similérly erratic to that observed at Willa to the
south, The trend associated with the upper portion of WUM3 is
sustained and notably repeated reliably with the stratigraphy.

In the SE of the locality, a narrow base metal arsenic anomalous zone
is focussed about the WLM/WUM contact. To the north of the collapse
breccia is a strong lead with relatively weak but persistent Cu~Zn-Mn-
As association, which is open to the north beyond the study area.
Unlike the palaeosurface related anomaly, no mineralisation has been
mapped in the position of these latter geochemical features.

COMMENTS—SUMMARY
Although the National Park investigation was not carried to its full

exploration cycle, it remains the most comprehensive investigation into
this geological environment within the Northern Flinders Ranges.
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It clearly shows:-

* that epigenetic Delamerian mineralisation probably follows the
trail of early MVT mineralisation.

* that faulting has a bearing on the occurrence of MVT
mineralisation.

* that mineralisation is influenced by stratabound porosity

including palaeokarsting.

* that the effects of Cretaceous/Tertiary and subsequent

weathering/water table profiles need to be considered carefully
in the interpretation of geochemical data.
Redistribution of metals clearly has the effect of dispersal,
generating larger physical targets, but in so doing can generate
secondary accumulations that become prominent ‘geochemical red
herrings’.

The widely spaced occurrence of mineralisation and the recognition of
one significant dolomitization halo is disparate. Dolomitic alteration
is characteristic of MVT formation. Therefore it is either fully
endemic to the investigated area or has not been clearly discriminated.
Dolomite of at least two generations should be present, . primary
dolomite of palaeokarstic origin, and later dolomite associated with
MVT. A third generation related to Delamerian fluid mobilisation is
also probable.

Further investigation of the field geochemical anomalies that are
apparently without mappable expression could be fruitful in this
regard, since they appear to be free of Delamerian haematisation
/dolomitisation. Collation of thin section descriptions with
geochemical and hand specimen lithology could also be pertinent in this
regard.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 2PH & AGS8 SAMREF CAT. Nos. : 1001615, 1002210,
SRresm sl 1002234 .
ENVELOPE No. : 601, 742, 863 TITLE : SML 95, 137, & 138
LOCATION : REAPHOOK HILL SHEET : SHS5413 PARACHILNA; 6735.
& EMU BORE
RECORDS/REPORTS -
| #1001615.

Kennecott Explorations (Australia) Pty Ltd., (McNeil, R.D.) 1967. Final
report on Reaphook Hill, SML 137 (formerly SML 95), South Australia.
(ENV. 863)

#1002210.
Kennecott Explorations (Australia) Pty Ltd., (Loos, M., Milnes, A.R.,
and Preiss, W.V.) 1967. The Geology of the Reaphook Hill area, South
Australia. SML 137, 138, South Australia. (ENV. 742)

#1002234.
Kennecott Explorations (Australia) Pty. Ltd., (McNeil, R.D.) 1966,
Progress and final reports on SML 95, Reaphook Hill, South Australia.
(ENV, 601)

[NOTE: RI37 incorrectly refers to ENV 843; this should be ENV 863.]

GEQLOGY :
Adelaidean : Bunyeroo & Wonoka Formations; Pound Subgroup.

Palaeozoic : Parachilna Formation; Wilkawillina Limestone; Billy Creek
Formation,

Structure : Reaphook Syncline.

MINERALISATION

Galena; Celestite; Scholzite; Chalcophanite; Manganese minerals;
Goethite.

EXPTLORATION :

Mapping : Geological.

Geochemistry : Stream Sediment & Rock Chip sampling; Zinc, Lead,
Copper, & Multielement scans.

Geophysics : Electrical surveys; IP & SP surveys.

Drilling : Rotary, 2 holes; Diamond, 5 holes.

12



COMMENTS :

At Emu Bore, indications of mineralisation in the basal Cambrian were
not considered encouraging, since stream anomalies were traced to
galena/calcite veins in the underlying Wonoka Formation. The main focus
of work was therefore Reaphook Hill,

At Reaphook Hill lead-zinc mineralisation is generally restricted to
the basal portion of the otherwisée massive blue grey Wilkawillina
Limestone, where it 1is typically brown to buff coloured with
iron/manganese oxide staining and dolomitisation. Exposures are often
poorly developed.

Visible secondary lead/zinc minerals are associated with the
iron/manganese oxides. Small pockets of mineralisation with up to 2-4%
Zn within the Wilkawillina Limestone give rise to stream sediment
anomalies of over 100 ppm Zn with elevated lead.

Detailed work outlined stratabound mineralisation in one area of area
about 1.2 X 0.6 km? of +1% Zn where rock chip sample intervals returned
up to 4.1% over 20m widths.

Drilling indicated apparent surface enrichment over a 600 m wide
horizon within the Wilkawillina Limestone that averages Jjust 0.2 % Zn.

Residual gravel deposits arising from in-situ degradation of the
Parachilna Formation lead to poor outcrop.

Drilling showed that neither of the three scholzite outcrops of up to
27% Zn within the Parachilna Formation persists to depth but the

[o]

formation does carry a high Zn background of around 0.2 % Zn.

Small basin like structures are present on the uppermost surface of the
Wilkawillina Limestone are apparently infilled by Billy Creek
Formation. -

The brown/buff colouration associated with mineralisation is probably
a combination of recent weathering and primary dolomitic alteration.
The depressions at the top of the Wilkawillina Limestone are probably
sink holes and direct evidence of Palaeokarsting that probably affected
the full limestone interval and later influenced mineralisation. Some
of the mapped stratigraphic features could be palaeokarstic in origin
but this is not totally clear.

13



The mineralisation levels reported by drilling would be compatible with
what might be expected in the geochemical halo associated with a
significant deposit. The data suggests that the whole of Reaphook
Syncline i1s a target rather than the manifestation of a very strong
localised geochemical anomaly that probably has its primary genesis in
the weathering cycle that was facilitated by complex local faulting.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 3PNDF SAMREF CAT. Nos, : 1002303
ENVELOPE No. : 671 TITLE : SML 123
LOCATION : Mts. LYALL, FROME, SHEET : SH5413 PARACHILNA; 6735,6736.
& CHAMBERS.
RECORDS/REPORTS :——
#1002303.

Kennecott Explorations (Australia) Pty Ltd. (Besley, R.E., Farrel, B.,
Reed, J., & Clema, J.E.) 1967. Progress and final reports on SML 123
Mt. Frome, Flinders Ranges, SML 123, South Australia.

GEOLOGY :
Adelaidean : Callanna Group (diapiric material); Wilpena Group.
Palaeozoic : Parachilna Formation; Wilkawillina & Parara

Limestones; Billy Creek Formation.

Structure : Narina, Donkey Bore & Mt. Frome Synclines.

MINERALISATION

Wirrealpa Mine; Mt. Chambers Mine.
Malachite; Galena; Barite.

EXPLORATION :

Mapping : Geological.

Geochemigtry : Stream sediment & Rock Chip sampling; Copper, Lead,
zinc, Multielement scans.

COMMENTS :

In the Wirrealpa-Mt. Lyall region iron/manganese accumulations were
identified near the base of the Wilkawillina Limestone (broad sense)
but found to have low base metal contents. Follow up rock chip sampling
of stream sediment anomalies of up to 300 ppm Zn & 160 ppm Pb failed
to disclose significant mineralisation.

15



In the Mt. Chambers Mine area rock chip sampling which followed up a
significant stream sediment anomaly, returned up to 200 ppm Pb & 1000
ppm Zn. Small iron/manganese accumulations scattered throughout the
area were found to have generally low base metal contents with an
isolated exception of 200 ppm Pb & 2,500 ppm Zn.

See ENV. 2986, 3427, & 8072.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 4PYKL/1OKYL & SAMREF CAT, Nos. : 1002292,
ENVELOPE No. : 6(5*0G74 TITLE : SML 94
LOCATION : WILLOCHRA- SHEET : SH5413 PARACHILNA; 6534.
Mt. ARDEN SH5401 ORROROO; 6533.
RECORDS/REPQRTS :——
#1002292,

Kennecott Explorations (Australia) Pty ILtd, (McNeil, R.D.) 1966.
Progress report (1.12.65 -~ 31.5.65) Willochra, SML 94, South Australia.

GEQOLOGY :
Adelaidean : Pound Subgroup.
Palaeozoic : Parachilna Formation; Wilkawillina & Parara Limestones.

Structure : Kanyaka, Yappala, & Mt. Ragless Synclines.

MINERALISATION :

Copper, Lead & Zinc, Mount Arden mine & Kanyaka Copper mine.

EXPLORATION

Geochemistry : Stream sediment Soil & Rock chip sampling; Copper, Lead,
Zinc, Cobalt, Multielement scans.

COMMENTS :

Stream sediment surveys carried out on the Parachilna Sheet portion of
the title did not lead to significant exploration results.

- An extensive anomalous zone was detected in drainages along the contact
of the 1largely scree covered Parachilna Formation and the basal
Wilkawillina limestone in the Mt. Arden-Comstock and Radford Creek
areas.

At Radford Ck. a 1000 ppm stream sample was backed up by soils with
more than 0.5% Pb & Zn. Rock Chip samples where obtainable, supported
the soil results with similar levels of lead and zinc and lesser
contents of copper and cobalt. The host rock appears to be
manganiferous dolomite.
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The mineralisation is'clearly stratabound and related to dolomitisation
of parent limestone but direct confirmation of MVT
is not available.

Geochemical signatures were considered sufficiently significant to

justify on-going exploration in the Radford Creek, Mt. Arden-Comstock
& Kanyaka Mine areas. See ENV's 642, & 648.
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NORTHERN FLINDERS RANGES MVT—LZ REVIEW

REVIEW No. : 5PB SAMREF CAT. Nos. : 1002210, 0004914.
ENVELOPE No. : 722 (672) © TITLE : SML 124
LOCATION : Mt. MANTELL SHEET : SH5413 PARACHILNA; 6735, 6635
RECORDS /REPORTS :——

#1002210.

Kennecott ©Explorations (Australia) Pty Ltd. (Clema, J.M.) 1967.
Progress and final report on SML 124 Mt. Mantell, SML 124, South
Australia.

[NOTE: Contents of ENV, 672, 0004914 transferred to ENV. 722.]

GEQLOGY :
Palaeozoic : Lower Cambrian Hawker Group & Middle Cambrian.

Structure : Balcoracana Syncline

MINERALISATION :

None reported.

EXPLORATION :

Geochemistry : Stream sediment sampling; Copper, Lead, & Zinc.

COMMENTS :
No significant results. Strong dilution of stream sediments from

superficial Tertiary/Quaternary deposits may have suppressed detection
of basement metal sources.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 6PB & AG60 SAMREF CAT. Nos. : 1001675, 1001676.
ENVELOPE No. : 800 TITLE : SML 143, MC 5158.
LOCATION : THIRD PLAIN SHEET : SH5413 PARACHILNA; 6635.
RECORDS /REPORTS :—

#1001675.

Kennecott Explorations (Australia) Pty Ltd., (Besley, R.E.) 1967. Final
report on Third Plain, Flinders Ranges S.A., SML 143, South Australia.

#1001676.
Kennecott Explorations (Australia) Pty Ltd., (Besley, R.E.) 1968,
Report on Evaluation of Zinc Mineralisation at Third Plain, Central
Flinders Ranges, MC 5158, South Australia.
GEQLOGY :
Adelaidean : Pound Subgroup.

Palaeozoic : Parachilna Formation; Wilkawillina Limestone.

Structure : Balcoracana Syncline (western); Transverse faulting.

MINERALISATION :

Third Plain prospect.

Willemite; Smithsonite; Resource estimation.

EXPLORATION :

Mapping : Geological.

Geochemistry : Stream sediment Rock Chip sampling; Zinc & Multielement
scans.

Costeaning : Sampled & mapped.

Drilling : Percussion drilling, 23 holes.
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COMMENTS :
Stratigraphy:

At Third Plain the Wilkawillina Limestone is relatively thin, being in
a zone of stratigraphic thinning during the Lower Cambrian, probably
reflecting progressive upwarp of the Adelaidean basement to the west
along the axis of the Oraparinna Dome. '

Two marker horizons are present, the lower is characterised by a total
absence of fossils and the upper by an abundance of archaeocyaths and
brachiopods. The Limestone rests on sandy deposits which appear to be
terrestrial regolith or eluvium that are clearly a correlate of the
Parachilna Formation.

During drilling sandy units (?calcarenite), oolitic horizons, and
siltstones of uncertain stratigraphic significance were intersected
since they are not known from outcrop. A near shore palaceslope
interdigitate facies sequence would be consistent.

Mineralisation:

Mineralisation was recognised on progressive followup to 400 ppm Zn
stream sediment anomalies. Outcropping willemite covering patches as
big as 45 x 12 m® were found within a region of haematitic pink
dolomitic alteration within the Wilkawillina Limestone.

The mineralisation presents a surface geochemical signature over an
area of 300 x 120 m® of greater than 1000 ppm Zn with elevated Pb and
As, Some correlation between lead, arsenic, and manganese oxides is
also evident. Willemite occurs in both massive and dispersed
configuration, as radiating spherulitic aggregates or colloform banded
masses.

An exposure of zinc rich goethite was found to be a superficial feature
overlying anomalous goethitic clays that extended to at least 10m
depth.

Costeans showed that the mineralisation is distributed very irregularly
and surface/subsurface correlation is generally poor.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 7PB & AGS59 SAMREF CAT. Nos. : 1001593, 1001594,
1001595.

ENVELOPE No, : 965 TITLE : SML 166, 167

LOCATION : ORAPARINNA, SHEET : SH5413 PARACHILNA; 6635.

WIRREALPA, THIRD PLAIN,
& BUNKERS GRABEN

RECORDS /REPORTS :——

#1001593.
Asarco (Aust.) Pty. Ltd., (Allchurch, P.D.) 1969. Special mining lease
166 (North), Mineral Exploration Progress Report, January 1969, SML166,
South Australia.

#1001594, .
Asarco (Aust.) Pty. Ltd., (Allchurch, P.D.) 1968. Special mining lease
166 (South) Oraparinna Prospects, Drilling Report, November 1968 and
Core Analyses, SML 166, South Australia.
- #1001595.
Asarco (Aust.) Pty. Ltd., (Hosking, A.J.) 1968. Special mining lease

166 (South), Geological Investigations, Progress Report to 30 Nov 1968,
SMI, 166, South Australia.

GEQLOGY :

Adelaidean : Callanna Group {(diapiric material), Wilpena Group.
Palaeozoic : Wilkawillina Limestone.

Structure : Oraparinna, Enorama, Wirrealpa, Upalinna, Yadnapunda

Diapirs; Balcoracana Syncline, Bunkers Graben.

MINERALISATION <

Loves Mine; Appealinna Mine; Kibble Hill Mine; Wirrealpa Mine; Fountain
Head Mine; Eregunda Mine.

Chalcopyrite; Bornite; Chalcocite; Digenite; Covellite; Willemite;
Limonite; Malachite; Azurite; Barite; Crocidolite; Siderite.
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EXPLORATION

Mapping : Geological. .

Geochemistry : Stream sediment & Rock Chip sampling; Copper, Lead,
Zinc, Nickel, Cobalt & multielement scans.

Geophysics : Aeromagnetic compilation map.

‘Costeaning : Mapped & sampled.

Drilling : Diapir mineralisation only. Diamond and percussion drilling.

Petrology: Sample descriptions.

COMMENTS =

Exploration focussed on Adelaidean Diapir mineralisation. However the
stream sediment survey overlapped on to the Lower Cambrian and some low
order anomalies (> 100 ppm Zn) were detected in the east of the title
over Wilkawillina Limestone, in the Wirrealpa, Third Plain and
Wilkawillina Gorge areas. Ref. pp. 064, 066/067 in ENV 965,

The Wilkawillina Limestone was recognised as containing "syngenetic
lead—zinc".
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 8PG/41CG SAMREF CAT. Nos. : 1000268
ENVELOPE No. : 975 TITLE : SML 202
LOCATION : REGIONAL SHEET : SH5413 PARACHILNA;

AROONA, ARROWIE, NARINA, BALCORACANA, KANYAKA, AREAS,

RECORDS/REPQRTS :—

#1000268.
CRA Exploration Pty. Ltd., (McQueen, A.F.) 1968, SML 202, Flinders
Ranges, South Australia. Geochemical Prospectlng for Metalllc Mineral
Deposits, SML 202, South Australia.
GEOLOGY :
Adelaidean : Pound Subgroup.

Palaeozoic : Parachilna Formation, Wilkawillina & Parara Limestones.

Structure : Lower Cambrian synclinal basins.

MINERALISATION

Not discussed.

EXPLORATION

Geochemistry : Stream sediment & Rock Chip sampling; Copper, Lead,
Zinc, Silver, & Cobalt.

COMMENTS :

Entirely documentation of data organised by geographic region.

Area Region

A Aroona Syncline.

B Arrowie Syncline.

C Wirrealpa/Narina Syncline.

D Kanyaka (north) Syncline.

E Mernmerna/Kanyaka (south) Synclines,
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 9PF/13CF & AG 45 SAMREF CAT. Nos. : 1000616, 1000617,
1002259, 1003025, 1003089.
ENVELOPE No. : 997, 1104, 1390 TITLE : SML 217, 217a, 217B.
LOCATION : MOOROWIE, Mts. SHEET 1 SH5413 PARACHILNA; 6735.
JOHN & CHAMBERS., SH5409 COPLEY; 6736.
RECORDS/REPORTS :—
#1000616. :

Electrolytic Zinc Co. of A/Asia Ltd. & Newmont Pty Ltd., (Muller, D.W.,
Garman, M., and Wilson, R.B.) 1969. Final report on SML 217, Flinders
Ranges, SML 217 South Australia, ENV. 997.

#1000617.
Electrolytic Zinc Co., of A/Asia Ltd., 1969, Final Report, Mt. Chambers
Project, SML 217B, SML 217, South Australia. ENV. 997.

#1002259.
Electrolytic Zinc Co. of A/Asia Ltd., 1971, Progress reports, Arrowie-—
Wirrealpa area & Mt. Chambers, SML 217B, 217, South Australia. ENV.
1390. ‘

#1003025.
Electrolytic Zinc Co. of A/Asia Ltd., {(Wilson, R.B., and Tulp, T.)
1969, Report on SML 217A Flinders Ranges SA for the period 15th January
1969 to 15th July 1969, SML 217A, South Australia, ENV. 1104.
#1003089.
Electrolytic Zinc Co. of A/Asia Ltd., (Muller, D.W.) 1970. Progress
reports SML 217A, 217 Flinders Ranges, SA. SML 217, 217A, 217B, South
Australia. ENV. 1104,
- GEOLOGY :
Adelaidean : Callanna Group (diapiric material), Wilpena Group.

Palaeozoic : Parachilna Formation, Wilkawillina Limestone.

Structure : Mt. Frome Syncline.

MINERALISATION :

Mt. John Prospect, Moorowie Copper Mine; Mount Chambers Prospect.
Galena; Aurichalcite; Rosasite; Malachite.
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EXPLORATION :

Mapping : Geological, Stratigraphic.

Geochemistry : Stream sediment & Rock Chip sampling; Copper, Lead, &
Zinc, Multielement scan.

Geophysics : Radiometric surveys.

Drilling : One diamond hole at Mt. Chambers Prospect but mislocated.
Auger drilling.

COMMENTS :

Programme focussed on uranium exploration and diapir related
mineralisation in addition to carbonate LZ. LZ work arose from the
follow—up of radionuclide accumulations in secondary iron oxides which
alsc had a Pb-Zn signature. (LZ exploration is addressed from page 055
in ENV 1104).

New outcrops of Wilkawillina Limestone (strongly deformed) were
detected. (pp 057 ENV 1104).

The stream sediment programme is described from PP 070 ENV 1104
onwards. Seven areas of lead zinc enrichment associated with
iron/manganese oxides and brecciated limestone were initially regarded
as inconsequential.

However near Moorowie/Mt. Chambers Gorge stream sediments peaked at
2,300 ppm zZn and were backed up by rock chip sampling of limestone
megabreccia which returned up to 7.2% Z2n and 430 ppm Pb. Secondary Cu
up to 0.5%. But the nature of the breccia mineralisation is unclear as
this locality is both close to the Moorowie Mine and diapiric breccias.

At Mt. Chambers descriptions of the lithologies are suggestive of a
frontal biohermal reef (pp 077 ENV 1104).

Similarly nearby to the Mt. Chambers Prospect stream sediments sampling
outlined a strongly anomalous area of 3 km? with peak values of 6,000
ppm Pb & 500 ppm Zn that was backed up by rock chip sampling that
returned up to 6,500 ppm Pb & 1,300 ppm Zn from massive Wilkawillina
Limestone.

The association of MVT deposits and breccias of both sedimentary and
structural origin is well documented. The anomalous breccias in the
Mt. Chambers Gorge area therefore warrant careful examination to
establish their genesis before their MVT potential/significance can be
determined.
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Rock Chip sampling at Mt. Chambers led to the diamond drilling but the
first hole was mislocated by 300m. The accuracy sample and anomaly
locations was criticised by Union Miniere, several years later, when
they explored the area.

See later ENV. Nos. 1657, 2373, 3722, & 8071.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 10PB & AG61 SAMREF CAT. Nos. : 1003954, 1003955,
1003956, 1003957.
ENVELOPE No. : 1146 TITLE : SML 290, 293, 297
LOCATION : Mt. LYALL - SHEET : SH5413 PARACHILNA; 6635.
THIRD PLAIN, MORO.
RECORDS/REPORTS :——
#1003954.

North Flinders Mines N.L. (Wilson, R.B., and Donovan, P.R.) 1971.
Progress and final reports SML 290, Wirrealpa area, SA. Nov 1969-Jan
1971, . SML 290, South Australia.

#1003955.
North Flinders Mines N.L. (Wilson, R.B., and Rees, B.) 1970. Report on
a Rotary-Percussion Drilling Programme, Third Plain Willemite Prospect,
June - Nov, 1970, SML 290, South Australia.

#1003956.
North Flinders Mines N.L. (Rees, B.) 1970. Report on a Preliminary
Rotary~Percussion Drilling Programme, Erina Waters Phosphate Prospect,
SML 290, South Australia.

#1003957.
North Flinders Mines N.L. (Watts, Griffis & McOuat (Australia) Pty.
Ltd., Garman, M.R.W.) 1970. Report on Investigations of SML 290, South
Australia.
GEOLOGY :
Adelaidean : Callanna Group {diapiric material), Wilpena Group.

Palaeozoic : Parachilna Formation, Wilkawillina Limestone, Parara
Limestone, Lake Frome Group.

Structure : Balcoracana Syncline (west), Wirrealpa Diapir.

MINERALISATION :

Third Plain Willemite Prospect, Wirrealpa Mine, Fountain Head Mine,
Eregunda Mine, Erina Waters Phosphate Prospect (Cambrian), Ango Mine,
Parabarana Copper Prospect (Adelaidean).

Willemite; Smithsonite; Galena; Rhodocrosite; Siderite.

Third Plain resource estimated at 50,000 tons @ 15-20% Zn contained in
a body oriented at > 60°.
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EXPLORATION :

Mapping : Geological; Drill logs.

Geochemistry : Stream sediment, Soil, & Rock Chip sampling; Electron
microprobe analysis; Drill hole analyses ; Copper, Lead, 2inc &
Arsenic,

Geophysics : Radiometric surveys for phosphate exploration.

Drilling : Percussion drilling.

COMMENTS :

Extensive details of the follow-up to both previous and current stream
‘sediment surveys are given. Field reconnaissance seems to have been
quite thorough.

Association of geochemical anomalies with the Wilkawillina/Parara
contact and/or yellow brown alteration and iron/manganese oxides is
recurrent. Soil & Rock Chip sampling at least a dozen such sites
indicates zinc is commonly present at concentrations of 0.1 to 0.3 %,
with substantially less lead.

Zinc and manganese carbonates in addition to willemite were encountered
during drilling. Their significance should be investigated.

Lithological data 1is suggestive of stratigraphic control and
associations of sedimentary disconformities and/or breccias in some
instances. Given recent knowledge (accompanying report) that implies
that much of the Wilkawillina/Parara interface is demonstrably a
palaeokarsted disconformity surface, the above anomalies are worthy of
re—-investigation.

Of palaeoenvironmental significance is the association of both -
sedimentary phosphate (commonly over 10% P,0;) and anomalous zinc up
to 1000 ppm. Up to 0.5% adsorbed zinc is reported to be commonly found
in other known phosphate deposits.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 11PMU & AGS52 SAMREF CAT. Nos. : 1002876
ENVELOPE No. : 1157 TITLE : SML 302, 576, 583
LOCATION : TORRENS - Mts. SHEET : SH5413 PARACHILNA; 6534, 6535.
ALECK & HAYWARD,
RECORDS /REPORTS :——
#1002876.

Electrolytic Zinc of A/Asia Ltd. (Muller, D.W.) 1971. Progress reports
SML 302, Torrens, South Australia.

GEOLOGY :

Palaeozoic : Wilkawillina Limestone.

Structure : Mernmerna & Bunyeroo Synclines.

MINERALISATION

Toondana Prospect.
Willemite; Malachite; Chalcocite; Chalcopyrite; Galena.

EXPLORATION

Mapping : Geological.

Geochemistry : Stream sediment & Rock Chip sampling; Copper, Lead, &
© Zinc.

Drilling : Diamond drilling, 4 holes (see ENV. 1660).

COMMENTS :

The Toondana Prospect, situated in the Flinders Ranges National Park
near Mt. Hayward, 1s hosted by a bed of archaeocyathan limestone,
Mineralisation consists of small willemite bodles accompanied by galena
and minor copper mineralisation. Rock chip sampling gave up to 11% Zn
over 21.5m and drilling up to 31% Zn over 1.2m. A supergene enrichment
origin was proposed. See RB 67/122.

At Mt. Aleck, anomalous lead zinc occurs at the base of the Cambrian
sequence.

See ENV. 1660 for additional information on Mts. Aleck & Hayward.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 12PG SAMREF CAT. Nos. : 1003977, 1003978.
ENVELOPE No. : 1229 TITLE : SMLs, 290, 292, 293
LOCATION : PARACHILNA, MORO SHEET : SH5413 PARACHILNA; 6536;
6636; 6535; 6635.
RECORDS/REPQORTS ;—
#1003977.

North Flinders Mines N.L. {(Garman, M.R.W., Watts, Griffis & McOuat
(Aust.) Pty. Ltd.) 1970. Reports on Investigation of Stream Sediment
Geochemical Anomalies in SML’s 290, 292 and 293. SML 292, South
Australia.

#1003978.
North Flinders Mines N.L. (Wilson, R.B., Donovan, P.R., & Fidler, R.W.)
1971. Progress and final reports SML 292, Nilpena SA. Nov 196%9-Jan
1971. SML 292, South Australia.
GEQLOGY :

Adelaidean : Callanna Group (diapiric material), Umberatana Group,
Wilpena Group.

Palaeozoic : Parachilna Formation; Ajax Limestone.

Structure : Arrowie Syncline

MINERALISATION

Nuccaleena Mines; Warioota Mine; Lady Lehman Mine; Wheal Butler Mine;
Ladder Mine; Oratunga Mine; Mt. Mary Mine; Mt. Elkington Mine; Wepowie
Mine (Adelaidean).

Willemite; Malachite.

EXPLORATION :

Geochemistry : Stream sediment & Rock Chip sampling; Copper, Lead,
Zinc, Cobalt & P,045; pH.
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COMMENTS :

This project area was probably established to extend the assessment of
Lower Cambrian data throughout the Northern Flinders Ranges that was
began with SML 290 ENV 1146. The study of previous surveys suggested
that sample densities were somewhat less than ideal and frequently the
surveys had been restricted too much to the lower-most Cambrian. The
regional survey by CRAE SML 202, ENV. 975 was particularly criticised.

A number of anomalous stream sediment and rock chipped sample sites are
documented with geological data which suggests follow—up is warranted.
Such sites are associated with the Parachilna/ Wilkawillina/Parara
boundaries and have ferruginisation haematite/goethite + dolomite
associated.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 13PYK SAMREF CAT. Nos. : 1002767,
ENVELOPE No. : 1258 TITLE : SML 323
LOCATION : HAWKER SHEET : SH5413 PARACHILNA:
RECORDS/REPORTS :——

#1002767.

Exoil N.L. and Transoil N.L., (Youles, I.P., Benbow, D.C., and Lopes,
D.) 1970. Progress Reports, SML 323, South Australia.

GEOLOGY :
Palaeozoic : Parachilna Formation, Wilkawillina & Parara Limestones.

Structure : Yappala & Kanyaka Synclines.

MINERALISATION :

Willemite.

EXPLORATION :

Mapping : Geological.

Geochemistry : Stream sediment, Rock chip sampling; Copper, Lead, Zinc,
Silver, Bismuth, Arsenic, Antimony, & Multielement scan,

Drilling : Percussion.

COMMENTS :

Follow-up of stream sediment sampling resulted in the examination of
an 11 km long 15 m wide NE striking iron/manganese zone with minor base
metals and silver, which proved to be a residual weathering cap on
ferruginous shales.

There appeared to be no anomalous features associated with Cambrian
carbonates. '
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 14PH SAMREF CAT. Nos. : 1002349, 1002355,
1002370, 1002371, 1002372.
ENVELOPE No. : 1363 TITLE : SML 339
LOCATION : REAPHOOK HILL SHEET : SH5413 PARACHILNA; 6734.
RECORDS /REPORTS :
#1002349,

Delhi International 0il Corporation. (Rees, B.V.L., Cundill Myers &
Associates Pty. Ltd.) 1971. Report on Preliminary Geochemical
Investigations in the Reaphook Hill area, SML 339, South Australia.

#1002355.
Dobbyn Mines Pty Ltd, 1971. Progress reports on SML 339 Reaphook Hill,
South Australia.

#1002370.
Delhi International 0il Corporation. (Caunt, F.M.) 1971. A Preliminary
Report on the Geology of the Kempes Bore area, Eastern Flinders Ranges,
SML 339, South Australia.

#1002371. ,
Dobbyn Mines Pty Ltd. (Gabriel, C.) 1971. Summary of the Geology of the
Emu Bore area, SML 339, South Australia.

#1002372,

Delhi International 0Oil Corporation. (Gehling, J.G.) 1971. The Geology

of the Upper Proterozoic and Lower Cambrian of the Reaphook Hill area,
Eastern Flinders Ranges, SML 339, South Australia.

GEQLOGY :

Adelaidean : Callanna Group (diapiric material), Brachina Formation,
Bunyeroo Formation, Wonoka Formation, Pound Subgroup.

Palaeozoic : Parachilna Formation, Wilkawillina Limestone,
Billy Creek Formation.

Structure : Reaphook Syncline.

MINERALISATION :

Malachite.
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EXPILORATION :

Mapping : Geological, Structural, Photogeology, Palaeontology.

Geochemistry : Rock Chip sampling; Manganese; Phosphate; Zinc; Copper;
Multielement scans.

COMMENTS

Throughout the Reaphook hill area the prospective zone at the base of
the Wilkawillina Limestone and the underlying Parachilna formation is
obscured by alluvium.

This prospective zone consists of a 100m thick unit of variegated and
dolomitised 1limestone which 1is sometimes wvuggy. Patches of
iron/manganese oxide concentration up to 150m in diameter and/or
ferruginised scree and rubble are sometimes also present. (pp 085)

A vuggy horizon about 300 m above the base of the Wilkawillina
Limestone may be mineralised.

- Areas of alluvium could well conceal mineralisation that is expressed

less strongly in nearby outcrop and therefore warrant systematic
exploration.

The presence of the dolomitisation and some development of vugs may be
a result of Cambrian palaeokarsting but * .2 evidence is ambiguous since
the presence of pisolitic calcrete on th: Reaphook Plateau suggests the
zone of mineralisation could have been :ffected by Mesozoic/Tertiary
weathering that may have caused the development of vugs and overprinted
primary alteration to some degree. However major dolomitisation is
most likely to be diagenetic and/or alteration associated with the
mineralisation.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 15PK SAMREF CAT. Nos. : 1002353.
ENVELOPE No. : 1378 TITLE : SML 371
LOCATION : HAWKER SHEET : SH5413 PARACHILNA; 6534.6634.
RECORDS/REPORTS ;:—

#1002353.

Exoil N.L. & Transoil N.L. (Hillwood, E.R., — Minoil Services Pty Ltd)
1970. Report on SML 371, South Australia.

GEQLOGY :
Palaeozoic : Wilkawillina, & Parara Limestones, Oraparinna Shale

Structure : Kanyaka Syncline.

MINERALISATION

Not discussed.

EXPLORATION :

Geochemigtry : Stream sediment & Rock Chip sampling; Zinc, Copper,
Lead, & Silver.

COMMENTS :

Anomalous stream sediment samples do not seem to have been fully

explained in geological terms. Comparison with earlier geochemical
programmes to determine if any new metal sources exist is warranted.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 16PK ‘ SAMREF CAT. Nosg. : 1004757.
ENVELOPE No. : 1531 TITLE : SML 500.
LOCATION : HAWKER SHEET : SH5413 PARACHILNA; 6534,6634.
RECORDS/REPORTS :—

#1004757.

Electrolytic Zinc Co. of A/Asia Ltd. (Schmidt, B.L.) 1971. Progress &
summary reports 5/11/70-5/8/71, SML 500 Hawker, South Australia.

GEQLOGY
Adelaidean : Callanna Group (diapiric material).
Palaeozoic : Parachilna Formation, Wilkawillina & Parara Limestones.

Structure : Kanyaka Syncline, Arkaba Diapir.

MINERALISATION :

Goethite; Malachite; Galena; Crocidolite.

EXPLORATION :

Geochemistry : Stream sediment sampling; Copper, Lead, & Zinc.

COMMENTS :

Zinc-lead anomalies were attributed to scavenging by iron— and clay-
rich weathering products of Parara Limestone and Parachilna Formation.
However, the possibility that these represent palaeokarst f£ill should
be investigated.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No, : 17PDB & AG63 SAMREF CAT, Nos. : 1004188
ENVELOPE No, : 1548 TITLE : SML 397
LOCATION : TEN MILE CK. SHEET : SH5413 PARACHILNA; 6635.
RECORDS/REPORTS :——

#1004188.

Austral Pacific Mining. (Fidler, R.W., and Donovan, P.R.) 1972,
Geochemical-Geological Investigations Parachilna area, SML 397 Flinders
Ranges, 1971-1972, SML 397, South Australia.

GEQOLOGY

Adelaidean : Etina Formation.

Palaeozoic : Wilkawillina & Parara Limestones.

Structure : Donkey Bore & Balcoracana Synclines.

MINERALISATION

Willemite; Galena; Malachite.

EXPLORATION :

Mapping : Geological.

Geochemistry : Stream sediment & Rock Chip sampling; Copper, Lead, &
Zinc; Heavy mineral separation: willemite; X-ray diffraction; Electron
microprobe analysis.

COMMENTS :

The stratigraphic relations of some Lead (minor Zn) stream anomalies
are unclear. Several appear to be spurious since they occur on
alluvial plains, but release of lead from formerly reduced Tertiary
muds or some such origin is possible.

Some Zinc (minor Pb) anomalies located in the south of the area, in the
vicinity of Leslies Dam (20km SW of Mt. Mantell), are sourced in the
Adelaidean Etina Formation and are not of MVT interest.

Elsewhere 2Zinc stream anomalies are sourced in the Wilkawillina
Limestone. Heavy mineral concentrates prepared from some anomalous
stream samples contained detectable willemite.
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Follow—up rock chip sampling at some locations showed that haematised
Wilkawillina Limestone can contain wp to 10 x normal background Zinc
concentrations. Willemite would be a suspected mineral form where
pervasive alteration was present. Haematisation associated with the
Flinders unconformity is a separate primary diagenetic feature. The
documentation does not make this distinction.

The follow-up work lead to the inference that lead mineralisation in
the Wilkawillina Gorge area was related to fissuring in the
Wilkawillina Limestone where high lead and zinc values were attributed
to adsorption by manganese oxides.

Stratigraphic and lithofacies correlation of these anomalies is
warranted.

Lower Cambrian limestones in the Ten Mile Creek area <{(near Linda
Prospect) were recognised as mineralised, although the exact nature of
the mineralisation was not determined. The occurrences of lead marked
on the geological map appear to be to the southwest of Linda Prospect
in the more basinal facies of the limestones. Linda Prospect itself was
not recognised.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 18PDB/16CWB SAMREF CAT, Nos. : 1004206, 1004208,
AG36, 47 10042009.
ENVELOPE No. : 1638 TITLE : SML 557 (290, 292 & 293)

LOCATION : THIRD PLAIN, MORO, SHEET : SH5413 PARACHILNA; 6635.
LINDA, NARINA, SH5409 COPLEY; 6636.
MT, ROEBUCK.

RECORDS /REPQRTS :——

#1004206.
North Flinders Mines Ltd. (Wilson, R.B., Read, R.E., Cartew, S.J.,
Fidler, R.W., and Donovan, P.R.) 1972., Progress reports SML 557
Blinman — Wirrealpa area, (Includes Regional Geochemistry Survey Reports
by McPhar), SML 557, South Australia.

#1004208.
North Flinders Mines Ltd. (Read, R.E.) 1971, Report on rotary
percussion drilling Patawarta Zinc Prospect, SML 557, South Australia.
#10042009.
North Flinders Mines Ltd. (Read, R., and Carthew, §.J.) 1971.
Geological report on.the Patawarta Diapir. by Read. Follow up of stream
sediment geochemical anomalies by Carthew, SML 557, South Australia,
GEQLOGY :

Adelaidean : Callanna Group (diapiric material), Umberatana Group,
Wilpena Group.

Palaeozoic : Parachilna Formation, Wilkawillina & Parara Limestones.

Structure : Arrowie, Balcoracana, Narina Synclines.

MINERALISATION

Patawarta Zinc Prospect, Wepowie, Mt, Mary, Lady Lehman, Lady Lennon,
Mt. Rugged, Warioota, Oratunga, Ivy Queen, Ladder, Mosley’s Copper,
Wheal Butler Mines (Adelaidean), Third Plain willemite prospect
(Cambrian), Henry’s Range, Orange Tree prospects.

Polysphaerite (Wepowie); Galena; Sphalerite; Gold; Chalcopyrite;
Chalcocite; Malachite; Azurite; Phosphate; Haematite; Siderite;
Gossans.
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EXPLORATION

Mapping : Geological.

Geochemistry : Stream Sediment & Rock Chip sampling. Zinc, Lead, Copper
& Multielement scans.

Drilling : Percussion drilling at Patawarta.

Petrology: Minerological descriptions.

COMMENTS :

Patawarta (west limb of Narina Syncl.) & Wepowie/Mt. Mary Mines
(Oraparinna Antcl.).

The focus of the work identified by SAMREF is the Patawarta Zinc
Prospect in Adelaidean Bunyeroo Formation . Together with the overlying
Wonoka Formation the Bunyeroo Formation constitutes the latest
Adelaidean carbonate sequence which is separated by one unit, the
Pound Subgroup, from the overlying Lower Cambrian units.

The prospect is marked by a 1.5 km long stratabound gossan of unclear
genesis. The gossan contains low—-iron sphalerite. Given its
stratigraphic proximity to the Lower Cambrian, a field inspection to
assess possible MVT affinities is warranted.

The mines of the Oraparinna Anticline are hosted by Adelaidean
sediments and diapiric breccias and are not MVT relevant.

Moro George & Spring: (Copley Sheet)

Ferruginous material 5 to 6 m thick on a dipslope surface has up to
5000 ppm Pb with anomalous zinc over a strike of 400 m was detected.
The zone is close to the Wilkawillina Parara/Limestone interface. The
origin of the ferruginous deposit was not self- evident a the time of
mapping but there is a strong possibility that the horizon/surface
could be the palaeokarsted Flinders Unconformity with a MVT signature.

Narina Syncline:

Stream sediment sampling along the eastern limb to the west of Mt.
Brooke revealed that a 4 km long anomalous zone with up to 1700 ppm Zn,
is present in the Wilkawillina Limestone (pp. 122, 196). Anomalous zinc
values occur along Wirrapowie Creek, and were tentatively attributed
to a "duricrust". Further investigation is needed.

At a location 3 km east of "Point Well"™ on the western limb of the
syncline, manganiferous phosphatic rock near the Wilkawillina/Parara
Limestone interface associated with possible karstic features has up
to 1700 ppm Zn and 17% P,0; (pp. 032, 079, & see ENV. 4449).

Anomalous zinc was found to be associated with manganiferous outcrops
in Wilkawillina Limestone 6 to 7 km SE of "Narina®.
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Arrowie Syncline. (Copley Sheet)

Stream sediment Zn anomalies to the north of River Bluff and at Bullock
Head Gap were also considered to be sourced in the Wilkawillina
Limestone (p. 122). However the Brachina Formation at Bullock Head Gap
was also found to carry elevated Cu, PB, & Zn,

The Rivers Bluff anomaly was accompanled by elevated levels of copper
but no lead.

Third Plain:

Zinc anomalies located 1 km north of the Wilkawillina Gorge were found
to correlate with Willemite in the stream load but no source area with
the characteristic haematite alteration was recognised.

Re-mapping indicated that thrust faults mapped by previous workers
could not be substantiated.

Wilkawillina George (adjacent to Linda Prospect):

Four NE trending anomalous zones were inferred from stream sediment
sampling within an area of about 8 km®? over Wilkawillina Limestone in
the Bunkers Graben. Anomalous results are supported by up to 500 ppm
Zn in soils. Faulting was suspected to be responsible for the pattern
(p. 086).

It seems that arbitrary statistical methods resulting from the
restrictive data set appear to have failed to take into account the
regional average background for Pb & Zn of 80 ppm, and consequently
have not declared anomalous results at the 200 ppm level. Using a
lower threshold shows a strong stratigraphic bias for the results.

The ridge and spur sampling was restricted in its scope to the
anomalous creeks and thus was also incapable of recognising the
stratigraphic correlation. The Linda prospect therefore remained
undetected.
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NORTHERN FLINDERS RANGES MVI-LZ REVIEW

REVIEW No. : 19PF SAMREF CAT. Nos. : 1000282,
ENVELOPE No. : 1657 TITLE : SML 548
LOCATION : MOOROWIE SHEET : SH5413 PARACHILNA; 6535;
SH5409 COPLEY; 6536.
RECORDS/REPORTS :——

#1000282.

North Flinders Mines Ltd., (Wilson, R.B.) 1971., Mt. Chambers Gorge,
Final Report,. SML 548, South Australia.

GEQLOGY :
Palaeozoic : Wilkawillina & Parara Limestones.

Structure : Mt. Frome Syncline.

MINERALISATION

Moorowie mine.

EXPLORATION

Geochemistry : Rock chip sampling; Copper, Zinc, & Lead.

COMMENTS :

‘Hydrothermal’ mineralisation along the Moorowie Fault was the main
focus od the work done including a Student Honours thesis which
concluded that hydrothermal fluids had selectively replaced non-
dolomitic blocks in the megabreccias with siliceous masses.

Such a genesis i1s somewhat questionable since siliceous replacements
are known to exist well away from faults elsewhere such as near the
Eric Prospect to the immediate south. A late in situ silicification
of palaeokarstic deposits cannot be ruled out.

Examination of the internal structure of the siliceous bodles at
Moorowie is therefore of generic importance to MVT understanding in the
area since there is a reasonable probability that the precursor
Moorowie Fault may have been an MVT brine conduit facilitating
mineralisation in the adjacent sediments.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 20PM,PU & AG52 SAMREF CAT. Nos. : 1000331, 1000334.
ENVELOPE No. : 1660, 1674 TITLE : SML 576,583
LOCATION : Mts. HAYWARD SHEET : SH5413 PARACHILNA; 6535,6635.
& ALECK & 6534,
RECORDS/REPQRTS :——
#1000331.

Electrolytic Zinc Co of A/Asia Ltd. 1971, Progress Reports Mt. Aleck,
SML583, South Australia.

#1000334.
Electrolytic Zinc Co of A/Asia Ltd. (R.A. Horn), 1972. Progress
Reports, SML 576 Mt. Hayward and SML 583 Mt. Aleck., South Australia.
GEQLOGY :

Palaeozoic : Parachilna Formation, Wilkawillina & Parara Limestones.

Structure : Mernmerna & Bunyeroo Synclines..

MINERALISATION :

Toondana Prospect.

Willemite; Chalcocite; Malachite.
EXPLORATION :

Mapping : Geological & Photogeological.

Geochemistry : Stream sediment sampling; Heavy mineral separation;
Electron microprobe; Lead & Zinc.

Drilling : Diamond drilling (4 holes-Mt. Hayward).
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COMMENTS :

In the Mt. Aleck area (SML 583), anomalously high zinc¢ and lead levels
occur in streams draining Lower Cambrian limestone. The lead—zinc
source was apparently attributed to plumbian/zincian wad.

In the Mt. Hayward area (SML 576), diamond drill holes were sited to
test outcropping willemite. However, drilling was limited to
lightweight equipment due to the area being in a National Park.
Comparison with the willemite from Third Plain implied different
origins for the two prospects. "Earthy ocherous material™ intersected
in DDH Tl may represent palaeokarst fill.

See ENV. 1157,
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 21PK SAMREF CAT. Nos. : 1004184
ENVELOPE No. : 1677 TITLE : SML 500, 582.
LOCATION : DRUID RANGE SHEET : SH5413 PARACHILNA; 6634,
RECORDS /REPORTS :——

#1004184.

Electrolytic Zinc Co. of A/Asia Ltd., 1971., Progress report SML’s 500
and 582 Hawker and Druid Range, South Australia.

GEQLOGY :

Adelaidean : Callanna Group (diapiric material), Pound Subgroup.

Palaeozoic : Parachilna Formation, Wilkawillina & Parara Limestones,
Oraparinna Shale.

Structure : Kanyaka Syncline.

MINERALISATION :

Not discussed.

EXPLORATION

Geochemistry : Stream sediment sampling; Copper, Lead & Zinc.

COMMENTS :

Stream sediment follow-up resulted in the recognition of elevated base
metal levels in the Parachilna Formation. Ochreous clays were notably
enriched with respect to lead and zinc.

Galena mineralisation was also found in the Parara Formation south of
the Arkaba Diapir.

The stratigraphic relationships of the mineralisation warrant
description and interpretation.

See ENV. 1531.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 22PYK/70YK SAMREF CAT, Nos. : 1001779.
& AGT0
ENVELOPE No. : 1698 TITLE : SML 584,
LOCATION : KANYARA SHEET : SH5413 PARACHILNA; 6533,6534.
RECORDS /REPORTS :——
#1001779.

Electrolytic Zinc Co. of A/Asia Ltd., {(Horn, R.A.) 1971. Progress
reports SML 584 Kanyaka, South Australia.

GEQLOGY
Palaeozoic : Parachilna Formation.

Structure : Yappala & Kanyaka Synclines.

MINERALISATION

Kanyaka mine.

EXPLORATION :

Geochemigtry : Stream sediment sampling; Copper, Lead, & Zinc.

COMMENTS :

Geochemical surveys indicated that anomalies related to the Parachilna
Formation show elevated lead and zinc to levels of about 7x regional
background.

Some elevation of lead and zinc is also found to be associated with a
crush zone in the southeast of the area 4km to the west of Kanyaka
Hill.

Lithostratigraphic documentation of the geochemical enrichments is
warranted.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 23PO SAMREF CAT, Nos. : 1000322,
ENVELOPE No, : 1749 TITLE : SML 611
LOCATION : WARRAKIMBO SHEET : SH5413 PARACHILNA; 6534.
RECORDS /REPQORTS :——

#1000322.

Electrolytic Zinc Co. of A/Asia Ltd., 1971, SML 611 Warrakimbo, Final
Report, South Australia.

GEOLOGY :

Adelaidean : ?Callanna Group (diapiric material), Umberatana Group.
Palaeozoic : Hawker Group.

Structure : Warrakimbo Syncline.

MINERALISATION

In diapiric material: Specularite, Malachite, Magnetite.

EXPLORATION :

Mapping : Geological.
Geochemisgtry : Stream sediment sampling; Copper, Lead & Zinc.

Geophysics : Ground and Aeromagnetic surveys.

COMMENTS

Anomalous lead and zinc found in the basal limestone Dbut
lithostratigraphic details were not reported. There 1is some
possibility that the mineralisation may have been influenced by the
faulting.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 24PU & AG51 SAMREF CAT. Nos. : 1001711, 0004912.
ENVELOPE No. : 660, 2356 TITLE : SML 115,
LOCATION : LAKE TORRENS SHEET : SH5413 PARACHILNA; 6635.

RECORDSZREPORTS st

#1001711.
Mines Exploration Pty. Ltd., (Roberts, J.B.) 1966., Technical Report
at Expiration of SML 115, Lake Torrens area, South Australia.
[NOTE: Contents of ENV. 660, 0004912 have been transferred to ENVs.
2356, 2358, 2359.]
GEOLOGY :

Palaeozoic : Wilkawillina & Parara Limestones.

Structure : Mernmerna & Bunyeroo Synclines.

MINERALISATION

Galena, Sphalerite, Gossan.

EXPLORATION

Mapping : Stratigraphic mapping of drill hole cores and in the field.

Geochemistry : Stream sediment & Rock Chip' sampling;Hand Auger
sampling; Drill core analysis; Copper, Lead, & Zinc.

Geophysics : IP surveys, ground magnetics.

Drilling : Petro—exploration wells: Wilkatana 1, 2, & 3.

COMMENTS :

- Programme focussed on Lower Cambrian sequences in petroleum cores from
the Torrens region and demonstrated the westerly extent of the Arrowie
Basin under Tertiary cover. The work also demonstrated that the
elevated base metal signature of the Lower Cambrian was ubiquitous,
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Exploration along the western margin of the Flinders Ranges from north
of Parachilna Gorge south to Mt. Aleck led to the recognition of lead-
zinc mineralisation about 10 km north of Brachina Gorge.

Mineralisation was found both in wveins and as disseminations in
breccias. Galena was found as floaters in one stream and could
therefore be anticipated to show up in the finer heavy mineral fraction
of the stream sediment from this area.

IP electrical surveys were carried out on suspected mineralisation but
the results were far from ideal.

Gossans were found to carry up to 1% or more of Zn but proved
disappointing when further tested, becoming dubbed ‘false gossans’.

The ‘false’ perception arises from the assumption that gossans are
strictly in-situ pseudomorphic in character. However, the weathering
process generates acid which is immediately neutralised by the
carbonate host through its dissolution, and the void thus generated is
then available for occupation by weathering residues.

Since these processes are a function of oxidation and require moisture,

they are most active at the water table. Maximum gossan development
occurs at that position when it is stable for a prolonged period.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 25PUO & AGS51 SAMREF CAT. Nos. : 1001712, 1001714,
1001716.
ENVELOPE No. : 843,854,895, TITLE : SML (115, 129, 130, 130a),
2356, & 2359 131, & 131a.

LOCATION : LAKE TORRENS SHEET : SH5413 PARACHILNA; 6534;
6535; 6635.

RECORDS/REPORTS :——

#1001712.

Mines Exploration Pty. Ltd., (Roberts, J.B.) 1969. Progress and Final
Reports SML 131 and 131A Lake Torrens area, South Australia. ENV. 2359
({Roberts J.B., 1968b,c,f& h, ENV. 843,854,& 895 : RI37)

#1001714.
Mines Exploration Pty. Ltd., (Roberts, J.B.) 1969. Progress and Final
reports Lake Torrens area, SML’s 129, 130, 1303, 131 & 131a, South
Australia. ENV. 2356

#1001716.
Mines Exploration Pty. Ltd., (Webb, J.E., and Bishop, J.R.) 1968.
Report on Geophysical Surveys in the Parachilna area, SML131, South
Australia. ENV. 2359
GEQLOGY :
Palaeozoic : Wilkawillina & Parara Limestones.

Structure : Bunyeroo Syncline; Pirie-Torrens Basin; Cotabena Syncline.

MINERALISATION :

Galena; Pyrite; Manganese; Gossans.

EXPLORATION

Mapping : Geological

Geochemistry : Stream sediment (3,300), Rock Chip (320) & Soil
sampling; Drill core analysis; Lead, Zinc, Copper, & Silver.
Geophysics : Electrical surveys; IP surveys; Ground magnetic surveys:
Magnetic¢ & Gravity interpretation.

Drilling : Diamond Drilling, 5 holes.
Petrology: Minerological descriptions.
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COMMENTS :

Persistent though weak mineralisation was found to be associated with
several oolitic/algal limestone units in the Bunyeroo Syncline,

Individual basal dolomitic horizons up to 1.2m x 250m with both wveinlet
and/or disseminated galena, sphalerite, pyrite, ?chalcopyrite and their
oxidation products, haematite, 1limonite, anglesite, cerussite and
copper carbonates were found.

Higher in the sequence minor fracture fill galena was also noted in
massive archaeocyathan limestone which also hosts what appear to be
secondary gossans.,

Six localities were examined. These were named Galena Creek and Grids
A to E. The latter work focussed on two ‘gossans’ in the lower
Wilkawillina Limestone.

Gossan (grid) A, 1100m x 60m, was found to comprise two pyrolusite
forms that were pseudomorphic after rhombic carbonate that formed in
an inferred fault zone between the Wilkawillina Limestone and Pound
Subgroup. At surface it was shown to contain up to 1.0% Zn and 0.4
oz/ton Ag, drilling indicated these grades are generally maintained to
at least 150m depth where the body was demonstrably thinned. The
mineralisation was inferred to be secondary, due to scavenging by
iron/manganese oxides. .

Gossan (grid) B was similar but with lower lead content and only up to
1000 ppm Zn.

Nearby, a horizon with gossanous zones (B-NE) was found to contain up
to 1,100 ppm Pb & 8,700 ppm Zn.

SEE SADME RB 86/18 for followup exploration.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 26PF SAMREF CAT. Nos. : 1014844.
ENVELOPE No. : 2373 TITLE : EL 103,
LOCATION : Mt. FROME SHEET : SH5413 PARACHILNA; 6735.
RECORDS/REPORTS :——

#1014844.,

Union Miniere (Aust.) Pty. Ltd., (Ikstrums, J., and Garman, M.R.W.)
1974, . EL 103 Mount Frome, Progress & Final reports from 14-12-73 to
4-9-74, EL 103, South Australia.

GEOLOGY

Palaeozoic : Wilkawillina & Parara Limestones.

Structure : Mt. Frome Syncline.

MINERALISATION :

Mount Chambers Copper-Lead Prospect.

EXPLORATION

Mapping : Geological.
Geochemistry : Rock Chip sampling; Copper, Lead, & Zinc.

Drilling : Percussion drilling (18 holes).

COMMENTS :

Rock chip geochemistry in the Mt. Chambers Mine area delimited a zone
of anomalous copper, lead and zinc. The anomaly, which was closed to
the NE and open to the south, was tested by drilling and the results
were considered discouraging.

In spite of the excellent mapping and the possibility of mineralisation
extending down dip to the east being recognised, the Flinders
Unconformity remained unrecognised and the Eric Prospect undiscovered.

"Epigenetic" dolomitisation was noted in the anomalous area.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 27PDB SAMREF CAT. Nos. : 1004585,
ENVELOPE No. : 2986 TITLE : EL 299.
LOCATION : WIRREALPA SHEET : SH5413 PARACHILNA; 6635.
RECORDS/REPORTS :——

#1004585.

Carpentaria Exploration Co Pty Ltd. (Simpson, P.G.) 1977. Progress and
Final Reports 22/4/77-17/10/77, EL 299, Wirrealpa, South Australia.

. GEQLOGY :

Adelaidean : Callanna Group (diapiric material).

Palaeozoic : Wilkawillina & Parara Limestones.

Structure : Donkey Bore, Narina, & Balcoracana Synclines.

MINERALISATION :

Galena.

EXPLORATION

Mapping : Geological.

Geochemistry : Stream sediment & Rock Chip sampling; Lead, Zinc,
Copper, Silver, Barium, Iron, Sulphur & Fluorine.

COMMENTS :

Geochemical orientation surveys were carried out in the vicinity of

previously known mineralisation, Palaeokarstic features were
recognised from P. Haslett’s work on the same area.
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- NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 28PB SAMREF CAT. Nos. : 1006163.
ENVELOPE No. : 3305 TITLE : EL’S 368, (366,367)
LOCATION : COFFINS BORE, SHEET : SH5413 PARACHILNA; 6635.
(WERTALOONA & BUNYEROOQ)
RECORDS/REPORTS ;:—
#1006163.

Western Mining Corporation Pty. Ltd., 1978. Terminal Report Exploration
Licences: 366 (Wertaloona), 367 (Bunyeroo) and 368 (Coffins Bore),
South Australia.

GEQLOGY :

Palaeozoic : Lake Frome Group:— Moodlatana & Balcoracana Formations,
Pantapinna Sandstone, Grindstone Range Sandstone.

Structure : Balcoracana Syncline.

MINERALISATION :

Weak thin stratiform copper at Moodlatana/Balcoracana Formation contact
in Bunyeroo EL 367,
Malachite; Chalcocite; Bornite.

EXPLORATION

Mapping : Regional geological.

Geochemistry : Soil & rock chip sampling; Drill sample analysis;
Copper, Lead, Zinc, Cobalt, Nickel, Uranium.

Geophysics : Gravity surveys; Ground magnetic surveys.

Drilling : Percussion drilling (2 holes).

COMMENTS :

The program unsuccessfully sought economic copper mineralisation in
dolomitic lithologies at the Moodlatana/Balcoracana Formation contact.
It appears to have little relevance to exploration for MVT
mineralisation.
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REVIEW No. : 29PDB & AG57 SAMREF CAT. Nos. : 0003519, 0003520,
0004377.
ENVELOPE No. : 3427 TITLE : EL's 436, 809, 934,
1085, 1129 & 1138
LOCATION : WIRREALPA SHEET : SH5413 PARACHILNA; 6635.
RECORDS /REPQORTS :——
#00035189.

Dampier Mining Co Ltd, BHP Minerals Ltd, and Esso Australia Ltd.
(Vivian, B.J., Roche, M.T., and Mann, S.T.) 1987. Wirrealpa Progress
Reports from 29.11.79 to 27.12.87, EL 436, EL 809, EL 894 and EL 1129,
South Australia.

#0003520.
BHP Minerals Ltd. (Roche, M.T., Parrington, P.J., and Blain, C.F.)
1983, Exploration for carbonate-hosted base metals in the Flinders
Ranges, South Australia. EL 934, EL 894, EL 1080, EL1084, EL1085, EL
1129, & EL 1138, South Australia. ENV 3427, 3722 & 3968.

#0004377.
BHP Minerals Ltd, and Esso Australia Ltd (Roche, M.T.), 1985. Flinders
Ranges Joint Venture Drilling Programmes: EL 1085, EL 1129 and EL 1138,
South Australia. ENV 3968 & 3427,
GEOLOGY :

Adelaidean : Callanna Group {(diapiric material), Wonoka Formation.
Palaeozoic : Parachilna Formation, Wilkawillina & Parara Limestones.

Structure : Narina & Donkey Bore Synclines.

MINERALISATION

Wirrealpa silver lead mine; Donkey Bore Prospect; unnamed occurrences.
Galena, Hydrozincite, Smithsonite.

EXPLORATION

Mapping : Regional and detailed geological mapping, (1:10,000 scale).
Geochemigtry : Stream sediment & Rock Chip sampling; Drill core
analysis; Copper, Lead, Zinc, Silver, Tin, Arsenic, Nickel, Cobalt,
Cadmium, Molybdenum, Iron, Manganese, Gold, Calcium, Magnesium, Silica.

Geophysics : Borehole Radioactivity, Resistivity, & SP logs.

Drilling : Diamond drilling, 22 holes; Reverse circulation, 7 holes.
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COMMENTS :

The palaeokarsting of the Wilkawillina Limestone prior to the
deposition of the overlying Parara Limestone is evident from the
mapping. Correlation between the palaeokarsted environment and the
mineralisation is confirmed by geochemical sampling.

The Wilkawillina Limestone was found to Dbe subdividable on a
lithofacies Dbasis. Archaeocyathan limestone, calcilutite and
calcarenite are the predominant facies types that can be shown to have
substantial lateral continuity. Breccias and conglomeratic beds are
locally important in the vicinity of the Wirrealpa Diapir.

Locally to the south of the Wirrealpa mine chert nodules with an
endolithic texture believed to Dbe fibrous felted pseudomorphic
replacement of anhydrite were observed in the top of the Wilkawillina
Limestone. Together with the observation of some textural similarities
of the Woodendinna Dolomite to the halite bearing Myrtle Shale of the
Mc Arthur Basin NT, suggests that a coastal marine/sabkha environment
may have existed during palaeokarsting.

Mineralisation is found to occur as archaeocyath replacements and in
veins. The veins are now known to be in part pre-mineralisation marine
cements of sparry calcite which is frequently banded. The first stage
of mineralisation seems to have been d2eposition of barite and calcite,
which is later followed by galena, chalcopyrite, sphalerite, and more
barite. Accessory siderite, dolomite, and pyrite were also observed.

Drilling demonstrated the widespread occurrence of weak mineralisation
but the records show that much of the rock chip geochemistry was
carried out after drilling and target optimisation had not been
possible. Best intersection WD 18, 10m @ 1.2% Zn.

The mineral suite and the geological setting fit the MVT deposit model
quite well. See ENV, 8072 for follow-up exploration.
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In close proximity to the diapir, significant mineralisation is present
at the Wirrealpa Lead Mine and minor trace mineralisation along the
Eregunda Fault. In both these situations there is a strong possibility
of former MVT mineralisation being remobilised and redeposited with the
addition of gold without significant relocation.

Of unknown significance 1s the recording of lead-zinc mineralisation

(best interval: 18m @ 3.4% Pb+Zn) at Ti-Tree Gorge Well within the
Adelaidean Wonoka Formation.
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REVIEW No. : 30PF/44CF SAMREF CAT. Nos., : 0003520, 0003524,
& AG56
ENVELOPE No. : 3722 TITLE : EL 538, 807, 894, 934, 1080,
1084, 1085, 1129 & 1138.
LOCATION : MOOROWIE, SHEET : SH5413 PARACHILNA; 6735.
Mts. CHAMBERS & FROME.
RECORDS /REPQRTS :——
#0003520.

BHP Minerals Ltd. (Roche, M.T., Parrington, P.J., and Blain, C.F.)
1983, Exploration for carbonate-hosted base metals in the Flinders
Ranges, South Australia. EL 934, EL 894, EL 1080, EL1084, EL1085, EL
1129, & EL 1138, South Australia. Envelopes, 3427, 3722 & 3968.

#0003524.
Dampier Mining Co Ltd (BHP Minerals Ltd), and Esso Australia Ltd.,
(Vivian, B.J., and Mann, S$.T.) 1987, Mount Frome, Progress reports &
Surrender report from 25.10.79 to 25.2.88, EL 538, EL 807 and EL 1138,
South Australia.

[NOTE: Report EL 807, 0001665, ENV. 5016, minor MVT interest.]

GEOLOGY :

Adelaidean : Callanna Group (diapiric material, Wonoka Formation, Pound
Subgroup.

Palaeozoic : Wilkawillina/ Moorowie Limestone, Parara Limestone.,
Structure : Mt. Frome Syncline.

MINERALISATION :

Moorowie copper mine, Wilnuroona & Eric lead zinc prospects.
Galena; Cerussite; Sphalerite; Smithsonite; Hydrozincite; Malachite;
Azurite; Fluorite.

EXPLORATION

Mapping : Regional and detailed geological mapping, & Photo-
interpretation.

Geochemistry : Stream sediment, Rock Chip, Jack Hammer & Channel

sampling; Drill sample analysis; Copper, Lead, Zinc, Silver, Manganese,
Iron, Magnesium, Calcium, Cadmium, Cobalt, Gold, Arsenic.

Geophysics : IP surveys at Moro Gorge and Moorowie. Downhole gamma
surveys DDF3,4,5.

Drilling : RAB/Percussion drilling (152 holes); Diamond drilling (10
holes).
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COMMENTS :
Mt. Chambers Prospect (Eric/Wilnuroona).

This programme followed-up previous work by EZ and UM (ENV. 997, 1104,
1390 & 2373 resp.) in the vicinity of the Mt., Chambers Copper Mine,

In this locality the Wilkawillina Limestone and overlying Parara
Limestone dip have a shallow easterly dip. Mapping identified a number
of beds with sparite filled cavities upon their upper surfaces that
appear to carry anomalous levels of zinc.

In the same region small patches of diapir were mapped but later work
demonstrates that these have a different origin.

A small alluvial/eluvial plain in an outcrop embayment west of the
Union Miniere rock chip anomaly was found to have a strong soil and
stream lead—-zinc signature of 6000 ppm Zn & 4000 ppm Pb, This area was
extensively drilled on the basis that it was a palaeokarst of some
magnitude but the results were disappointing. Mineralisation was
proven to be strongest (<2300 ppm Zn & 1-5 % Pb) in the east around the
edge of the outcrop and the new occurrence was named Eric.

Further east, Jjust below the Parara Limestone at Wilnuroona a small
body of dark grey 300m? carbonate breccia of indeterminate origin
grading 7.5% Pb+Zn with significant silver was drilled at grid A.
Nearby weak mineralisation was detected at grid B in the sparitic top
of a massive limestone bed.

See ENV. 8071 & 3968 for follow-up exploration.

Moorowie Prospect. (Copley Sheet)

The Moorowie Prospect is a combined copper & lead-zinc occurrence
hosted by Lower Cambrian carbonate sedimentary breccias in close
proximity to diapiric breccias on the west and relatively active faults
to the east.

In this context it bears some parallels with the Wirrealpa Lead Mine
and may represent remobilised MVT mineralisation.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 31PDHB(F) & 31PH SAMREF CAT. Nos. : 0003435, 0003520,

AG62 0004376, 0004377,
1014685.
ENVELOPE No, : 3968, 6958 TITLE : EL 725, 894, 934, 1080,
1084, 1085, 1129, 1138.
LOCATION : WIRREALPA, THIRD SHEET : SH5413 PARACHILNA; 6635,6735.

PLAIN, LINDA, Mt. CHAMBERS
& REAPHOOK HILL

RECORDS/REPQRTS :i——

#0003435.
BHP Minerals Ltd, 1986, Reaphook Hill, Partial Relinquishment report,
from 20.9.82 to 18.11.86, EL 1085, South Australia. Envelope 6958.

#0003520.
BHP Minerals Ltd. {(Roche, M.T., Parrington, P.J., and Blain, C.F.)
1983, Exploration for carbonate-—hosted base metals in the Flinders
Ranges, South Australia. EL 934, EL 894, EL 1080, EL1084, EL1085, EL
1129, & EL 1138, South Australia. Envelopes, 3427, 3722 & 3968.

#0004376.
Dampier Mining Co Ltd. (BHP Minerals Ltd), and Esso Australia Ltd.
(Vivian, B.J., Mann, S.T. & Roche, M.T.) 1987. Reaphook Hill. Progress
reports from 22,10.79 to 18,11.87. EL 725 and EL 1085, South Australia.
Envelope 3968.

#0004377.
BHP Minerals Ltd, and Esso Australia Ltd, 1985. Flinders Ranges Joint
Venture Drilling Programmes: EL 1085, EL 1129 and EL 1138, South
Australia. Envelopes, 3968 & 3427.

#1014685.
BHP Minerals Ltd, 1981, Reaphook Hill, Partial Relinquishment report,
EL 725, South Australia.
GEOLOGY :
Adelaidean : Pound Subgroup.

Palaeozoic : Hawker Group.

Structure : Balcoracana, Reaphook, Narina, Donkey Bore & Mt. Frome
Synclines; Bunkers Graben.

MINERALISATION

Linda, Third Plain, Eric, Wilnuroona & Reaphook Hill prospects.
Sphalerite; Galena; Hydrozincite; Willemite; Smithsonite; Fluorite.
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EXPLORATION

Mapping : Regional geological mapping (1:20,000), & Photogeology.

Geochemistry : Stream sediment, Rock Chip and Soil sampling; Drill
sample analysis.

Pb; Zn; Cu; Co; Ni; Ag; Sn; Cr; W; U; Nb; Cd; Fe; Mn; Sn; As; & Mo.

Drilling : Reverse Circulation, Diamond.

COMMENTS :

The main foci of exploration were the Linda, Eric and Wilnuroona
Prospects. Reaphook Hill and Third Plain are of lesser significance.

Linda Prospect.

The prospect is located adjacent to the southeastern boundary fault of
the Bunkers Graben within the Wilkawillina Limestone.

The limestone host at Linda comprises two stacked biohermal reef
systems which grew in response to progressive subsidence during
sedimentation. Movement on the adjacent boundary fault resulted in the
cyclic fracturing and fissuring of the reef complex.

The main 1lithofacies are: archaeocyath-rich biohermal 1limestones,
inter-reef calcarenites, interbedded massive calcarenites and thin
calcilutites.

The succession was periodically emergent such that it became karsted
and partially dolomitised to a significant degree.

At surface the mineralisation is very irregular with small patches up
to a few metres in diameter with up to 20% Zn+Pb. Detailed mapping
shows that the sulphides occur as fracture-fill and disseminated blebs
over a stratigraphic interval of about 400 metres.

Drilling, which was not sited in the optimum locations because of
access constraints, returned grades of 1 to 4% over generally short
intervals, high grades being usually restricted to intervals of about
a metre.

Mineralogical studies revealed that two types of sphalerite, yellow

(early) and red (late) were present, a normal characteristic of MVT

deposits. The following simplified paragenetic sequence was proposed:
Cal — Ga — Cal — Sp(y) — Sp(r) —» Cal+Dol

[NB. Sequence revised on microscopic evidence in main text of this data package.]
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Eric Prospect

Percussion drilling showed a 1200 X 400 metres lead-rich anomalous
zone. Diamond drilling (DEP3) showed average 3.6% Pb over 20 metres,

Karst features are extensive in and about the mineralised area.
Whether the mineralisation is related to primary processes or is the
result of colluvial £fill of Tertiary to Recent karst was not
determined, and warrants investigation.

Wilnuroona Prospect

Percussion drilling gave encouraging results including 2 metres of
7.45% Pb, 6.15% 2Zn. Brecciation and irregular assay results were
attributed to extensive karsting and collapse. The area should be
investigated further. Unfortunately, there are discrepancies in the
plotted positions of the grids relative to AMG.

Third Plain

Drilling at Third Plain sought to test the hypothesis that primary
sulphide underlay the willemite mineralisation, but was unsuccessful
and not fully effective.

Wirrealpa

Drilling designed to follow ﬁp'thé préVidus rock chip pfogramme only
encountered weak mineralisation.
Reaphook Hill (relinquished area)
Follow—up of anomalous stream samples in the “Reef’ locality by rock
chip sampling gave disappointing results. Mapping revealed several

disconformities in the stratigraphic succession but aspects pertaining
to the presence of palaeokarsting were not recorded.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 32PU & AG54 SAMREF CAT. Nos. : 0002241.
ENVELOPE No. : 3969 TITLE : EL 726, 1080
LOCATION : COMMODORE SHEET : SH5413 PARACHILNA; 6535,
RECORDS/REPQRTS :—

#0002241.

BHP Minerals Ltd, and Esso Exploration and Production Australia Inc.
(Taylor, R.J., Jarvis, D.M., Mann, S.T., and Vivian, B.J.) 1986.
Commodore. Progress and Final Reports from 22,9.80 to 21.10.86,. EL
1080 and EL 726, South Australia.

GEQLOGY :

Adelaidean : Pound Subgroup.

Palaeozoic : Wilkawillina Limestone.

Structure : Bunyeroo Syncline.

MINERALISATION :

Galena.

EXPLORATION

Mapping : Photointerpretation; Geological.

Geochemistry : Stream sediment, Soil, & Rock Chip sampling; Cu; Pb; Zn;
Ni; Co; Ag; Cr; Sn; W; U; & Nb; Heavy mineral sampling.

Geophysics : Down hole gamma, resistivity, SP surveys.

Drilling : Percussion (Tertiary lignite).

COMMENTS :
Mapping and rock chip sampling examined mineralisation at Galena Creek

and Tea Cosy Creek, but the work at the latter location was never
completed.
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Drilling to the east of the ranges indicates that up to 100m of
Tertiary cover could be present over the western limb of the Bunyeroo
Syncline in a graben.

Scree was found to cover some portions of the Lower Cambrian succession
and therefore some parts of the area were not fully explored.

Galena Creek.

Five grids were set up and sampled, Mineralisation was observed in
both rock pores and veinlets to be galena, sometimes as discrete cubes.

A strong correlation between breccia zones with calcite veins,
dolomitisation and palaeokarstic features with mineralisation was
noted.

A dolomitic limestone unit was found to carry up to 4,400 ppm Zn &
1,900 ppm Pb but the best results of 42.0% Zn & 5.0% Pb were located
at the top of the palaeokarsted Wilkawillina Limestone.

Stream sediment sampling showed that the -80#, sieve fraction often
reported anomalies with sources located several 100’s of metres
upstream. This clearly has implications for follow-up field
procedures.

Tea Cosy Creek.
Mapping revealed the presence of a biohermal reef complex that was

possibly a source for a stream sediment anomaly but detailed field
appraisal was not undertaken.
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REVIEW No. : 33PM/PMK & AGS55 SAMREF CAT. Nos. : 0000321, 0002242,
_ 1013038.
ENVELOPE No. : 3970,4794, TITLE : EL 727, 1084.
& 5326.
LOCATION : Mt. ALECK, SHEET : SH5413 PARACHILNA; 6534,
ARKABA, CHACE & DRUID Ra’s. 6634.
RECORDS /REPORTS :——
#0000321.

BHP Minerals Ltd, 1984, Mount Aleck, Partial relinquishment report, EL
1084, South Australia. ENV. 5326.

#0002242,
BHP Minerals Ltd, and Esso Exploration and Production Australia Inc.
(Mann, S$.T., Jarvis, D.M. & Roche, M.T.) 1986, Hawker - Mount Aleck,
Progress and Final Reports from 22.9.80 to 18.9.86, EL 1084 and EL 727,
South Australia. ENV. 3970.

#1013038. :
BHP Minerals Ltd, 1982, Mount Aleck, Partial Relinguishment Report,
September,1982, EL 727, South Australia. ENV, 4794,
GEQLOGY
Adelaidean : Callanna Group {(diapiric material), Wilpena Group.

Palaeozoic : Wilkawillina & Parara Limestones.

Structure : Mernmerna & Kanyaka Synclines.

MINERALISATION

Vanessa Prospect (East limb, Mernmerna Syncline).

EXPLORATION

Mapping : Geological.

Geochemistry : Stream sediment, rock chip & soil sampling; Copper,
Lead, Zinc, Nickel, Cobalt, Chromium, Silver, Tin, Tungsten, Uranium
& Niobium.

Costeaning : Moomba - Stony Point pipeline trench was sampled.
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COMMENTS :

The Vanessa Prospect was examined and inferred to be fault (?axial
plane) related mineralisation with a copper-barium association of
little MVT relevance. Extensive scree cover is present.

Anomalous stream samples from the Druid-Chace ranges were not followed
up. Three mineral occurrences noted.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 34PB SAMREF CAT, Nos. : 0002583.
ENVELOPE No, : 6536 TITLE : EL 1310
LOCATION : Mt. MANTELL SHEET : SH5413 PARACHILNA; 6734,6735.
RECORDS/REPQORTS :——

#0002583.

BHP Minerals Ltd., (Jarvis, D.M. & Taylor, R.J.) 1986, Mount Mantell,
Progress and Final Reports for the period 1.12.85 to 2.9.86, EL 1310,
South Australia.

GEOLOGY :

Palaeozoic : Wilkawillina Limestone.

Structure : Balcoracana Syncline.

MINERALISATION

Not discussed.

EXPLORATION :

No technical data.
COMMENTS :
Project intention was to explore for lead-zinc mineralisation in the

Wilkawillina Limestone in areas where it is concealed by Tertiary and
recent deposits.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 35PB SAMREF CAT. Nos. : 0003564.
ENVELOPE No. : 8002 TITLE : EL 1432
LOCATION : BUFFALC DAM SHEET : SH5413 PARACHILNA; 6735.
RECORDS/REPORTS :——

#0003564.

BHP Minerals Ltd, 1988, Buffalo Dam, First and Final Report, from
25.12.87 to 25.2.88, EL 1432, South Australia.

GEQLOGY

Palaeozoic : Wilkawilina Limestone & Frome Group.

Structure : Balcoracana Syncline.

MINERALISATION :

Not. disclosed.. ..

EXPLORATION :

No technical data.
COMMENTS :

No field work was carried out due to the fact that hypothetical target
depth would exceed economic viability.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 36PD SAMREF CAT. Nos. : 0004858, 0005082.
ENVELOPE No. : 8072 TITLE : EL 1515 (1514).
LOCATION : WIRREALPA SHEET : SH5413 PARACHILNA; 6635.
RECORDS/REPORTS :—

#0004858.

Demis Pty Ltd, and Mining Corporation of Australia Ltd., (Bluck, R.G.,
and Curtis, J.L.) 1989, Wirrealpa, Progress reports from 13.12.88 to
13.9.89, EL 1515, South Australia.

#0005082.
Demis Pty Ltd, and Mining Corporation of Australia Ltd., (JLC
Exploration Services; Curtis, J.L.) 1989, The Regional Geological

Setting of Cambrian MVT Mineralisation in South Australia, EL 1514 &
EL 1515, South Australia.

GEQLOGY :
Adelaidean : Callanha Grdup (diapiric material).
Palaeozoic : Parachilna Formation, Wilkawillina & Parara Limestones.

Structure : Donkey Bore Syncline.

MINERALISATION :

Donkey Bore prospect.

EXPLORATION :

Mapping : Geological.

Geochemistry : Rock Chip & Soil sampling; Zn; As; Cu; Pb;

COMMENTS :

Mapping led to the delineation of palaeokarstic features not previously

recognised within the Wilkawillina Limestone, beneath the Flinders
Unconformity,which carry anomalous levels of zinc and lead.
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These palaeokarst features are negative with respect to bold upstanding
limestone outcrops and present as flat areas of rubble/scree with a
bright yellow c¢lay matrix with some trace to minor amounts of
iron/manganese chippings and/or stainings on nearby massive outcrops.

- Rock chip geochemical lead-zinc anomalies in Wilkawillina Limestone

previously reported by BHP were not duplicated successfully at 01ld
Wirrealpa Spring.

71



NORTHERN FLINDERS RANGES MVT-SLZ REVIEW

REVIEW No. : 37PF SAMREF CAT, Nos. : 0005082, 0005083,
ENVELOPE No. : 8071 TITLE : EL 1514.
LOCATION : Mt. CHAMBERS SHEET : SH5401 PARACHILNA; 6735.
- RECORDS/REPORTS :——
#0005082.

Demis Pty Ltd, and Mining Corporation of Australia Ltd., (Bluck, R.G.,
and Curtis, J.L,) 1989, Mt. Chambers, Progress reports for the period
13/9/88-13/9/89, EL 1514, South Australia.

#0005083.
Demis Pty Ltd, and Mining Corporation of Australia Ltd., (JLC
Exploration Services; Curtis, J.L.) 1989, The Regional Geological

Setting of Cambrian MVT Mineralisation in South Australia, EL 1514 &
EL 1515, South Australia.

GEQLOGY :

Adelaidean : Pound Sub—-group

Palaeozoic : Parachilna Formation & Wilkawillina Limestone.

Structure : Mt. Frome Syncline.

MINERALISATION :

Galena, Jasper/Gossan ; Eric & Wilnuroona prospects.

EXPLORATION :

Mapping : Compilation of previous and field mapping.

Geochemistry : Rock chip sampling, Copper, Lead, Zinc, Silver, Arsenic
& Gold.

Drilling : Review of previous drilling.
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COMMENTS :

A thorough reassessment and synthesis of previous geological mapping,
geochemistry and drilling data at the Eric Prospect showed that
observed mineralisation is probably the weathered expression of, a
primary east dipping-sheet like body, located along a palaeosurface
that appears to have been palaeokarsted.

Jaspery bodies and rubble patches previously interpreted to be of
diapiric origin were field inspected and re-interpreted to be residual
palaeoccavern deposits.

The disparity between the very strong stream sample anomalies and the

weak zinc signature of the mineralized zone suggests very strong
leaching of zinc has occurred.
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NORTHERN FLINDERS RANGES MVT-SLZ REVIEW

REVIEW No. : 38PFB SAMREF CAT. Nos. :0005552.
ENVELOPE No. : TITLE : DME 404/89
LOCATION : WIRREALPA & SHEET : SH5401 PARACHILNA; 6735.
Mt. CHAMBERS
RECORDS /REPORTS :——
#0005552.

Newton A.W. 1991, Lead-Zinc Drilling Investigations, 1989, Wirrealpa
Area, SA. SADME Rept. Bk. No. 91/101.

GEQLOGY :

Adelaidean : Pound Sub—group.

Palaeozoic : Parachilna Formation: Wilkawillina & Parara Limestones.
Structure : Mt. Frome & Balcoracana Synclines.

MINERALISATION :

Eric Prospect.”

EXPLORATION

Geochemistry : Analyses of drill cuttings. Copper, Lead, Zinc, &
Silver.

Drilling : 3 Percussion and 28 RAB/mud drill holes.
COMMENTS :

The programme sought to test mineralisation models proposed as a result
exploration by Demis Pty. Ltd. at Eric and within the Bunkers Graben
structure in the eastern Balcoracana Syncline.

The work at Eric confirmed the postulated east dipping sheet like
geometry for the mineralisation. Grades and weathered material similar
to previous occasions were intersected.

The more regional work was targetted on Wilkawillina Limestone thought
to lie at shallow depth beneath Tertiary-Recent cover. The deeper than
anticipated cover (50 m or more) resulted in only one hole successfully
sampling the Wilkawillina Limestone. The posulated model remains un-
tesed. See 36PD & 37PF (ENV. 8072, 8071 resp.).
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 1OKYL/4PL & SAMREF CAT. Nos. : 1002292,
ENVELOPE No. : 6(%;74 TITLE : SML 94
LOCATION : WILLOCHRA- SHEET : SH5401 ORROROO; 6533,
Mt . ARDEN SH5413 PARACHILNA; 6534,
RECORDS/REPORTS :——
#1002292.

Kennecott Explorations (Australia) Pty. Ltd., (McNeil, R.D.), 1966.
Progress report Willochra, SML 94, South Australia.

GEOLOGY :
Adelaidean : Pound Subgroup.
Palaeozoic : Parachilna Formation, Wilkawillina & Parara Limestones.

Structure : Kanyaka, Yappala, & Mt., Ragless Synclines.

MINERALISATION :

Mount Arden Mine; Kanyaka Copper Mine.
Copper, Lead, Zinc.

EXPLORATION

Geochemistry : Stream Sediment, Soil & Rock Chip Sampling; Copper,
Lead, Zinc, Cobalt.

COMMENTS :

An extensive anomalous zone was detected in drainages along the contact
of the largely scree covered Parachilna Formation and the basal
Wilkawillina limestone in the Mt. Arden-Comstock and Radford Creek
areas.

At Radford Ck. a 1000 ppm stream sample was backed up by soils with
more than 0.5% Pb & Zn. Rock Chip samples where obtainable, supported
the soil results with similar levels of lead and zinc and lesser
contents of copper and cobalt. The host rock appears to be
manganiferous dolomite. ‘



The mineralisation is clearly stratabound and related to dolomitisation
of parent limestone but direct confirmation of MVT
is not available.

Geochemical signatures were considered sufficiently significant to
justify on—going exploration in the Radford Creek, Mt. Arden-Comstock
& Kanyaka Mine areas. See ENV's 642, & 648,

NB. This summary also appears as 4PL.



- NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No, : 20L & AG68 SAMREF CAT. Nos. ¢ 1002194,
0004910.
ENVELOPE No, : (641), 684 TITLE : SML 108
LOCATION : Mt. ARDEN - SHEET : SH5401 ORRORQOQ; 6533
COMSTOCK
RECORDS /REPORTS :—
#1002194 :

Kennecott Explorations (Australia) Pty. ILtd., 1966, (M° Neil, R.D.),
Progress and final reports on Mt.Arden, SML 108, South Australia.

[NOTE: Contents of ENV. 641, 0004910, transferred to ENV. 684.]

GEQLOGY
Adelaidean : Pound Subgroup.
Palaeozoic : Parachilna Formation, Wilkawillina & Parara Limestones.

Structure : Mt. Ragless Syncline.

MINERALISATION :

Mount Arden Mine; Comstock Mine.
Chalcophanite; Limonite; Manganese; Iron.

EXPLORATION

Mapping : Geological mapping.

Geochemistry : Stream sediment & Rock Chip sampling; Heavy mineral
separations; Copper, Lead, Zinc, Cobalt, Nickel, Manganese,
Multielement scans.

Geophysics : Electrical surveys; SP surveys; IP surveys.

Costeaning : Bulldozer Trenching.

Drilling : Rotary drilling.



COMMENTS :

A prominent 27 km long stream sediment anomaly, strongest along the
west flank of the Ragless Range where up to 1740 ppm Zn was recorded.
The anomaly was traced to a 6-15 m zone straddling the Parachilna
Formation/Wilkawillina Limestone interface.

Mineralisation seems to be generally focussed within the Parachilna
Formation and associated with ironstone bodies that commonly exceed
100m in diameter. It also occurs in the basal 100m of Wilkawillina
Limestone. .

Geophysics did not detect the presence of any metal concentrations,
although a weak IP anomaly was detected between 1800W and 2400W on line
S.P.8 in the lower part of the Wilkawillina Limestone, and was
correlated with surface zinc mineralisation. Low order anomalies were
attributed to depth extensions of surface mineralisation.

Zinc up to several thousand ppm (max. 3.5 % Zn) over intervals as wide
as 30 m was recorded from trenches cut across iron/manganese
bodies/zones along the western limb of the Ragless Range.

Follow-up drilling in the same area disclosed similar but relatively
lower levels of zinc concentrations (max. 1 % Zn) in the subsurface
within both the overlying basal Wilkawillina Limestone and the
Parachilna Formation.

Chalcophanite mineralisation was demonstrated to be present over a
strike of about 10km in both units without significant lead or copper.

Since the target zone 1s partially obscured by scree from the
neighbouring Pound Subgroup, detailed mapping of the stratigraphic
relationships and the ironstone bodies has probably not been
undertaken.

The primary origin of the mineralisation and its relationship to
stratigraphy. are unclear but it is probable that iron manganese
scavenging in the weathering profile has resulted in localised
upgrading.

An examination of the field relationships and the internal structure
of the ironstones may give some clues. The possibility that drill
holes were sampling the leached/bleached zone of a palaeoweathering
profile does not appear to have been considered.



NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 30L & AG74 SAMREF CAT. Nos. : 1002230,
- 1003886.
ENVELOPE No. : 642, 685 TITLE : SML 109, 94
LOCATION : RADFORD CREEK SHEET : SH5401 ORROROO; 6533
RECORDS/REPORTS :——

#1002230.

Kennecott Explorations (Australia) Pty Ltd. (McNeil, R.D.) 1967. Final
report on Radford Creek, (formerly part SML 94), SML 109, South
Australia. ENV. 642.

#1003886.
Kennecott Explorations (Australia) Pty Ltd. (McNeil, R.D.) 1966.
Progress report on the Radford Creek Area (for 3 months 1/9/66 to

1/12/66), SML 109, South Australia. ENV. 685,

GEQLOGY :
Adelaidean : Pound Subgroup.
Palaeozoic : Parachilna Formation, Wilkawillina Limestone.

Structure : Mt. Ragless Syncline.

MINERALISATION

Chalcophanite; Cerussite; Pyrolusite.

EXPLORATION :
Mapping : Geological mapping.

Geochemistry : Stream sediment, Soil, & Rock Chip sampling; Copper,
Lead, Zinc, Manganese, Silver, Germanium, Multielement analysis.

Geophysics : Electrical surveys; SP surveys; IP surveys.
Costeaning : Trenching.

Drilling : Rotary drilling.



" COMMENTS :

The mineralisation at Radford Creek is hosted by a down faulted block
of Cambrian sediments juxtaposed against older units on three sides.
The exposure measures approximately 3 x 1.5 Km?.

Strong lead and zinc in stream sediments up to 1000 & 700 ppm
respectively were backed up by the discovery of soils that yielded up
to 4,800 and 2650 ppm respectively. The metal source was traced to
iron/manganese oxides within the Parachilna Formation that assayed up
to 3.8 and 1.15 % lead and zinc.

Trenches revealed substantial widths with metal values of several
thousand ppm. Notably the superficial enrichment of lead with respect
to zinc was reversed with depth.

Drilling revealed that the near surface grades rapidly diminished with
depth to 0.3 % or less for both lead and =zinc. Cerussite was
recognised from drill holes.

Geophysics did not detect any significant metal concentrations.

Detailed stratigraphic relationships between the iron/manganese bodies
and the sediments are not documented. The primary origin of the metals
is also unclear.

The configuration of high lead at surface giving way to strong zinc
within a few metres in the soil profile above a much less anomalous
weathered bedrock is probably a Tertiary/Cretaceous weathering
phenomena. It remains to be determined as to whether or not the lower
subsurface metal values are leaching zone residues or merely the insitu
oxidation of weak mineralisation.

The near surface geochemical partitioning shows that either of lead or
zinc may indicate the presence of the other although it may be only a
minor primary component itself.



NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 40K & AG75 SAMREF CAT. Nos. : 1002261,
1002190,
0004911.
ENVELOPE No. : (643), 686 TITLE : SML 110
LOCATION : KANYAKA SHEET : SH5401 ORROROO; 6533
RECORDS/REPORTS :——
#1002190.

Kennecott Explorations (Australia) Pty Ltd., (McNeil, R.D.), 1967,
Progress and Final reports on the Kanyaka area., SML 110, South
Australia.

#1002261.
Kennecott Explorations (Australia) Pty Ltd. (Milnes, A.R., and Preiss,
W.V.), 1967. The Geology of the Kanyaka area,. SML 110, South
Australia.

[NOTE: Contents of ENV. 643, 0004911, transferred to ENV 686.]

GEOLOGY :
Adelaidean : Pound Subgroup.

- Palaeozoic : Parachilna Formation, Wilkawillina & Parara Limestones,
Oraparinna Shale.

Structure : Kanyaka Syncliné.

MINERALISATION

Kanyaka Mine.

Azurite; Malachite; Bronchantite; Chalcopyrite; Sphalerite; Galena;
Pyrite; Marcasite; Covellite; Bornite; Chalcocite; Chalcophanite;
Digenite; Neodigenite; Cuprite.

EXPLORATION :
Mapping : Structural geology; Geological mapping.

Geochemistry : Grab sample; Stream sediment & Rock Chip sampling;
Copper, Lead, Zinc, Cobalt, Nickel, Manganese, Multielement scans.

Geophysics : Electrical surveys; IP surveys; SP surveys.



EXPLORATION (Cont’d)
Costeaning : Trenching (7).
Drilling : Rotary drilling (11 holes).

Petrology : Microscopic descriptions.

COMMENTS :

Dark colouration reported in the uppermost Wilkawillina Limestone may
be due to oxidation of a palaeosurface that existed prior to Parara
Deposition.

Study by McNeil of stream sediment results in the vicinity of the
Kanyaka Mine indicated that geochemical dispersion trains were short
and therefore other anomalies detected in the area were separately
sourced.

Grab sampling indicated that zinc averaged 0.56 % in old reject copper
ore grading 1.43 % Cu, at the Kanyaka Mine workings.

Costeans at the same locality indicated that anomalous lead and zinc
were sometimes present without appreciable copper.

Subsequent drilling showed that in the subsurface the Parachilna
Formation is modestly enriched in copper up to 1000 ppm, rarely to 5000
ppm compared to a greater relative abundance of zinc in both the
Parachilna Formation and the basal Wilkawillina ILimestone commonly
exceeding 1000 ppm Zn.

The strongest zinc recorded, 3.3m @ 2.75% 1is associated with an
intercalated dolomite unit in the upper Parachilna Formation

Costeans cut into the Parachilna Formation up to 7 Km to the north of
the mine in the western limb of the Kanyaka Syncline returned modestly
anomalous lead and zinc with low copper. Since the focus of
exploration was copper these indications were not pursued.

The Kanyaka Mine example adds to observations concerning surface
geochemical signatures discussed in the previous review. In this
latter case the strong superficial copper anomaly masks the weak zinc
mineralisation at depth. It was noted in R.I.37 that zinc minerals
were absent from the surface to 100 feet depth in drill samples. This
reflects the significance of groundwater leaching in the redistribution
of zinc.



NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 50K & AG76 SAMREF CAT. Nos. : 1002604,
2eviEw Ro. 1002605
ENVELOPE No. : 1306 TITLE : SML 313
LOCATION : KANYAKA SHEET : SH5401 ORROROO; 6533
RECORDS/REPORTS :—— |

#1002604.

Cyprus Mines Corp., (Austin Anderson (Australia) Pty. Ltd.) 1970.
Appraisal on Stage 1, mineral exploration of the Kanyaka Prospect and
half yearly report on SML 313 Kanyaka, South Australia.

#1002605.
Cyprus Mines Corp., (Johnson, B.T.) 1970., Evaluation of surface
magnetic survey , Kanyaka Mineral Prospect, SML 313, South Australia.
GEOLOGY :
Adelaidean : Pound Subgroup.

Palaeozoic : Parachilna Formation, Wilkawillina & Parara Limestones

Structure : Kanyaka Syncline.

MINERALISATION :

Kanyaka Mine; Malachite; Azurite.

EXPLORATION :
Mapping : Geological mapping.

Geochemistry : Stream sediment, Soil & Rock Chip sampling; Grab
sampling; Copper, Lead, Zinc, & Multielement analysis.

Geophysics : Ground magnetic surveys; Electrical surveys; IP
surveys - Dipole dipole array.

COMMENTS :

Localised ironstones along the Parara/Wilkawillina contact and

‘embayment structures’ with strong geochemical expression may be
palaeokarstic in origin.



NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No, : 60L & AG73 SAMREF CAT, Nos. : 1004191.
ENVELOPE No. : 1466 TITLE : SML 455, 709
LOCATION : Mt. ARDEN - SHEET : SH5401 ORROROO; 6533
RAGLESS RANGE
RECORDS/REPQORTS :—
#1004191.

Utah Development Co. {(Rowlands, N.J.) 1972. Progress and final reports
Mt. Arden SML’s 455 and 709, South Australia.
GEOLOGY :

Adelaidean : Bunyeroo Formation, Wonoka Formation, Pound Subgroup.

Palaeozoic : Parachilna Formation, Wilkawillina & Parara Limestones,
Oraparinna Shale.

Structure : Ragless Range Syncline.

MINERALISATION :

Mount Arden & Comstock mines.

Jasper; Malachite; Azurite.

EXPLORATION :

Mapping : Geological mapping; Stratigraphy; Structural geology:
Geochemistry : Stream sediment, Soil, & Rock Chip sampling;
Multielement analysis, Copper, Lead, 2Zinc, Cobalt, Nickel, Silver,
Arsenic.

Geophysics : Ground magnetic surveys; Vertical magnetic intensity.

Costeaning : Trenching; Channel Samples.

Drilling : Auger, Rotary, & Diamond drilling.

10



COMMENTS

As found previously strong stream sediment zinc results were backed up
by rock chip, auger, & costean results in the vicinity of the Mt. Arden
Mine. Strong copper with lesser lead were also recorded.

The sole diamond drill hole, AMD~1, intersected similar copper but
lower levels of lead and zinc.

Jasperoids were noted to occur associated with drag folds along the
core of the Ragless Syncline and commonly assay 1-2 % Zn.

They also occur along the Parara/Wilkawillina contact.

Field study of the Jjasperoids is warranted.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 70YK/22PYK SAMREF CAT. Nos. : 1001779
ENVELOPE No. : lg§§G7o TITLE : SML 584,
LOCATION : KANYAKA SHEET : SH5413 PARACHILNA;
6533,6534.
RECORDS/REPORTS :——
#1001779.

Electrolytic 2inc Co. of A/Asia Ltd., (Horn, R.A.,) 1971. Progress
reports SML 584 Kanyaka, South Australia.

GEQLOGY :
Palaeozoic : Parachilna Formation.

Structure : Yappala & Kanyaka Synclines.

MINERALISATION :
Kanyaka mine.

EXPLORATION :

Geochemistry : Stream sediment sampling; Copper, Lead, & Zinc.

COMMENTS :

Geochemical surveys indicated that anomalies related to the Parachilna
Formation show elevated lead and zinc to levels of about 7x regional
background.

Some elevation of lead and zinc is also found to be associated with a
crush zone in the southeast of the area 4km to the west of Kanyaka
Hill.

Lithostratigraphic documentation of the geochemical enrichments is
warranted. '
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 80L & AG71 SAMRFFEF CAT, Nos. : 1002445,

1002446.

ENVELOPE No. : 2750 TITLE : EL 242
LOCATION : RAGLESS RANGE SHEET : SH5401 ORROROO; 6533
RECORDS /REPORTS :—

#1002445.
Amoco Minerals Australia Co., (Bennett, G.R.), 1976, Progress and final
report, Ragless Range: - Buckaringa project, EL 242, South Australia.

#1002446.

Amoco Minerals Australia Co., (Geoquest Pty. Ltd.), 1976, Electrical
Resistivity Survey, Buckaringa prospect, Quorn, EL 242, South
Australia.

GEQLOGY :

Adelaidean : Pound Subgroup.

Palaeozoic : Parachilna Formation, Wilkawillina & Parara Limestones.

Structure : Ragless Range Syncline.

MINERALISATION

Not discussed.

EXPLORATION

Mapping : Geological mapping.

Geochemistry : Soil sampling; Copper, Lead, Zinc, Silver.

Geophysics : Electrical surveys; Resistivity sounding: Schlumberger
array; Pole multidipole (equatorial) array; Resistivity profiling:
Dipole dipole array.

Costeaning : Trenching.

COMMENTS :

Soil sampling programme based on previous explorers. Near surface
scavenging by iron/manganese considered probable. Best results 1750 ppm

Pb, 4000 ppm Zn with a trace of Cu.
Resistivity surveys did not identify any discrete targets.
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NORTHERN FLINDERS RANGES MVT-LZ REVIEW

REVIEW No. : 90L & AG72 SAMREF CAT. Nos. : 1004001.
- ENVELOPE No, : 2958 TITLE : EL 273
LOCATION : COMSTOCK- SHEET : SH5401 ORROROO; 6533
Mt. ARDEN
RECORDS /REPORTS :——
#1004001.

Amoco Minerals Australia Co., (Johnson, J.) 1977. Final report EL 273
South Australia.

GEOLOGY :
Adelaidean : Pound Subgroup.

Palaeozolic : Parachilna Formation, Wilkawillina Limestone.
Structure : Mt. Ragless Syncline.

MINERALISATION :

Comstock Mine.

EXPLORATION :

Mapping : Geological mapping.

Geochemistry : Soil & Rock Chip sampling; Copper, Lead, 2Zinc,
Manganese, Arsenic, Silver, Antimony, Tin, Gold.

Geophysics : Ground magnetic surveys; IP surveys: Dipole dipole array:;
Drilling : Diamond drilling.

Petrology: Microscopic descriptions,

COMMENTS :

Exploration concentrated on the Parachilna Formation.

Drilling failed to intersect economic mineralisation. 'However, a
narrow zone of high zinc values was interpreted petrologically as
probable zincian dolomite. This is significant in terms of MVT

genesis; zincian dolomite occurs at Linda Prospect [see main text of
this review].

14
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Lid Undifferantioted Limestone B Dolomite P 4rene GRS 4 /‘ R
oy B
KASTIC ROCKS (Age uncertain} _ /.’
- ]
Ferruginous cherty 10 gossanous “ / s
Felt! ourcrops ond rebble. (f] floaters 90 / 7
{Mossive and breccia forms} b /
/ :
ct Cryptocrystalline sillco floaters [ massive) / /
s 7/
Cht Saccaroidal chert e / /
| /
T Trovertine, floot — banded ond siliceous /’ fr
; |
. !
v Carbonate filled vugs D & +wa A . © o reoon
i “
‘ o - . N AN
——— 260 — Topographic ctontours {(m} : sec .
; |
— \ v
L — Droinoge S
- ~ N
———= Track ; " ' A X |
— ) - |
© DERDGF BHP Diamend Crill Hole | N N
N /
O REP BHP RAB Hole ! : - R \\\
: . ; - i
o MCP Union Miniere Percussion Hole £Er e .‘I PR ROX : . .\ \WM |
. o
L1 Cross Secticn [ 5\‘ .
ey
= .
Quterop boundary o _
s Fe{f) '\
a2 Dip B strike ?»w-za E
Yo
—-:-—v Piunging fold
——— FOLI“
AAAPA Angulor Unconformity e HER IS
@ @ T400N —
afw wWm Disconformity
@ MC a0 3m radius Rock Chip sample
MC 33 ~ a o s
— Reck Chip Stratigraphic Protile somple 50 O 100 200 a “ Pl A o
T L3
T S | ] ] | J o e /
Alhgnment of BHP phota interpreted foult. -
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I 1

\-_--'-""—- 6: —-'—\—-‘\ e 6 - PR . 6‘ .
S ~ St et e S LEGEND
M - E - T T T

CAINOZOIC
Qa QUATERNARY - alluvium, sand and gravel
Windmill ~ c7q Alluvial soils and colluvium
and tanks .. e
C7s Soils and screeftalus
CZYe, Fef Yellow clays and scree, ferruginous floaters.
A4
CAMBRIAN
€hwk Karstic deposits, travertine (includes rubble and scree)

PARARA LIMESTONE:
y/{ihr Laminated, grey siity limestone with partings, giving a
characteristic platey scree, local competent silty horizons

WILKAWILLINA LIMESTONE:
Massive light to dark grey, thick bedded limestone.
Fractures and joints in upper part of unit may be filled with
mulli-layered sparitic cailcite. Archaegocyathids in some
places.

Massive 'brown’ weathering to varying degree but other wise
similar to €hwg

Seaasagoa, Massive, thick bedded, dark brown conglomeratic limestone,
gﬁpy}b_g ot lenses of light grey limestone, sometimes interbedded,
O 0 5 s a00n particularly in north.

Massive grey limestone with large and small clasts of both

chwobl | grey limestone and dark brown conglomeratic limestone.
\\ / M Clasts angular, disoriented, up to over im in maximum
\ \J\ \ dimension.
\ Ferruginous | Ruins
float | CZs ! 9900mN- PARACHILNA FORMATION:
\ / . Ruin \ 2 chol /| Massive yellow-brown/fawn {aminated limesione, aitered,
‘ \ \(\\ | - AT S \ lp recrystallised appearance, possibly dolomitic
= o. - . . A .
thWb) ‘\) | ( S \\ . | [ <€hpq Thin beds and lenses of porous quartzite/conglomerate
5 J | 89/163 I, RIRENRENNEE N \ \ €hpe 754 P 9 g
o\ ) | l \ NN \ N PROTEROZOIC
{ ~ \ coe ot NS Undifferentiated, altered and recrystallised limestones of yellow-
Ct e e S AT buff colour.

9850mN —

Yellow Timonitic fracture fill/veining, sometimes with clastic

Fev components - probably sediment filled. Joints, later infused
_ ... with sulphide and oxidised to limonite during weathering.

—

« {Azimuth
assumed )

. GossanfAerruginous alteration {intense)

———— e ..........Geoclogical boundary, indicated, inferred.
— — Inferred fault
45°  Dipsstrike of bedding

H— - .

&7°* {Azimuth °

\\ assummed) \ . .
NN ST N Ny damg W\ o8 PoibnwDl 1 b N R Ny TS Maijor disconformity/palaeo surface, karsted.

Drill hole with azimuth and dip, hole no, projection crossection

23 00
Te0,5000 0.0

>~ —A .. reference marks, location of PDP1 not verified.
- Q q\\&o o
i o ', \ Y B Sampie: soil, rock chip area, linear, sample designation
A \ TOPOGRAPHIC
:’-'_no A ————————
L0 9750mN . ...........Stream-major, flow direction, spring
e Stream, minor
22 e a0 RN Steep siope
o I . Vehicle track
(,Sj] ’ .._Fence
P
{’C/ Pl —420— ... Topographic contour, 10m interval
\\ 9700mN—
N3y
T GEOLOGICAL NOTES
m ... Large pieces of honey yellow, banded travertine - €hwk
@ ...... Coherent outcrop of honey yellow travertine - Chwk
_______ Yellow clayey soil and scree possibly concealing €hwk
Yellow clayey soil and scree with, possibly outcropping, honey
@ ........ yellow travertine Ehwk.
9650mN
.......Similar to 3a but with substantial ferruginous Hoat
E_—I ........ Small pods of jaspery gossan
@ ,,,,,,,, Sedimentary breccia, small body similar to but discrete from£hwb
@..,.....Large >1m diam blocks of €£hwbb may be outcrop, cavern roof?
,,,,,,,, Poorly outcropping area, Fev alteration/staining present
/ 3600mN— el Possible cross-bedding in €hwhbc
/ @..H‘.,.Poor outcrop, much scree
pe . -
/’ Siliceous/sugary quartzite, iron-porous matrix, stratigraphic affinities

. uncertain, probably local high or a raft of Parachilna Formation
_.Small mound of traverting (honey yellow) rubble - probably in situ

Upright sheet of manganiferous ironstone, partially destroyed by down hill
....creep to north {blue - black colour, massive)

Bl BE

....Flat lying (platey fractures) manganiferous ironstone similar to 12

wres/1_k - 7
{approx.) [ (

LOCALITY PLAN ! Yellow clays and silts, minor sandy deposits with ironstone, gentle
' ... westerly dip exposed in drainage slot, probably ferrugi nised soil profile,
- \J Copicyf’\/\—%ffﬁ
ke )
7 MT DECEPTION - 74 )I
1
AREAOF | ,
INVESTIGATION
1 - @ 1 /
'\ fpa” A

Red-brown/dark brown, porous gossanous ironstone, probably affected and
........ partially dismembered by NW soil creep.

__Very ferruginous € hwbc, of altered appearance.

Shaft, >10m? deep, sunk on near veriical gossan with remnant sulphides,
B surface expression strongly affected by down hill creep to east,
9500mN— 18} gossan/vein set inferred in subsuface as shown,

e @

",

E Small pit, mullock pile contains few scattered ironstone and quariz
. ,,,,,,,, fragments - fully excavated

@....,.__Small lens of light grey fine grained chert, bedded.

Pémg
Lagoon

MVT LEAD- ZINC MINERALISATION
3450mN— NORTHERN FLINDERS RANGES

OLD WIRREALPA SPRING
— 7 | GEOLOGICAL PLAN

METRES

Figure... 17
SADME 91-493
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GEOLOGICAL SURVEY OF SOUTH AUSTRALIA
DEPARTMENT OF MINES ADELAIDE

MT GEE

MT THOMAS

Tavior Creek

MT CURTIS

Matural Scale

SECTION A-B

S3y

. FIRST EDITION 1973
_ AUSTRALIA 1:250 000 S.A GEOLOGICAL ATLAS SERIES SHEET SH 54-0 ZONES 5&6
8
g 138° 3¢
® 30° 00 T THE Twilisw R e 00"
r ' o - .MT@QKS,FWH
3 T Qpr - T Bec”
= A u aifding Ground
E M R P
x Y K o
w .‘r
— o R B S L s
z o P 0 R EFERENTCE
k NES HIL » -
i ’ Qe D 1 Sp be o xGreat%ltadstone & Efg«*"’wMT‘ HA/BRIS. s
= .-,LARELAR'MOUNIS . > S PbA%m‘ngAg cu Ryt s o MT CROC."KER' PHANEROZOI/C STRATIGRAPHY PRECAMBRIAN STRATIGRAPHY
- [ i ':;l;ﬁ, Gpe - T N Y ¥ iaGreat Pindelpana . .
L= RINA L - . - - N T = - N - [ . )
FARI '\‘ wrtu . S Wilcowre Hut, Well & Tanke ° e Eyl B Stream and lake deposiis: Sands, gravels, clays and ‘ POUND QUARTZITE: Resistant white cross-bedded
. - Qra - B o ' T . > o= . gypsum. andripple-marked feldspathic quartzites and sandstones,
u}u ) Qpz o I ' Ediacara fauna, (RAWNSLEY QUARTZITE MENMBER), above
o B . T FULHAM SAND EQUIVALENT: Red-brown aeolian Bwp red cross-bedded feldspathic sandstones and siltstones,
> € Qrs quartz sand, includes interdunal sand and clay on Lake == minor orthoquartzites, green guartzites and caicareous
i B, Torrens plain (partly THOMPSON CREEK FORMATION). ) S.“.’"’;*‘;“_f {BONNEY SANDSTONE MEMBER). Local dia-
o B ST piric detritus. )
=N s . POORAKA FORMATION: Yellow to reddish-brown BILLY SPRINGS BEDS: Laminated grey-green silt-
i PR P Qpp clay-sand with soft lime horizon of LOVEDAY SOIL stones. lenticular flaggy quartzites and boulder bed.
p sl «WHITE cUTEEAE - developed at or near the top, angular cobbles and pebbles ] (Stratigraphic relationship uncertain.)
z -/MJ . = ’ in red-brown clay near ranges. WONOKA FORMATION: Grey-green shales, grey sandy
L= . Pbk . T h — P . limestones, minor red-brown and purple calcarecus i
I . - ] ARROWIE FORMATION: Sub-anguiar lime-coated ww 3 shales, siltstones and doiomite, brecciola limestones in ‘
; ok == "(‘%\@ BLUFF s Qpz gravels in red-brown clay, may include gravets of various - g slump zones; stromatolites. Local diapiric detritus.
z T . 55 - NG . > ages. “ BUNYERQO FORMATION: Red-brown o
e . & SSB sl y a H r purple shale,
g =t %”?% & N :-—"%* ; - T - minor red limestones, minor carbonacecus shale, lenti-
=" Landing Ground s R o z . TELFORD GRAVEL: Rounded to sub-angular cobbies v cular cream dalomites and phosphatic chert breccias. ;
; T = = u British Empirac gk, = _7: Qpt and pebbles, cross-bedded channel sands often cemen- = Local diapiric detritus. ‘
N - = ]lf# .8 i ,% ¢ ,;;_&3{ - — S A hd il ted by white to pale-pink lime of the BAKARA SOIL. g E ABC RANGE QUARTZITE: C bedded feldspathi '
. - g = g 7ot CoBO¥ECommanwealth, < 0 Yellowish to white crystalline gypsum of unknown age. .. _ Bwa h : LTOSS- eidspathic
\ . @ . gheal 4 uTArf oy i e o P > & = sandstone and guartzite, often in two bands.
ElanEet fjfy i R 1'2%‘? e SIS G ¢ & | Undifterentiated white to pink bedded and massive lime- : BRACHINA FORMATION — ULUPA SILTSTONE
DHYRST: W . e Ll et Few VY G L stones, dolomites and marls, locally with ostracods, ’ undiflerentiated: Olive green and purple siltstones,
S0 Ak 5 MT CURTIS chnZ M b4 Qpn i
Cusithp Cu . T il L e —7///’/////(\\1\11}*:30 M e - = SEME W o gastropods and stromatolites: include NILPENA LIME- P red-brown, olive 3reen and purple shales, minor sand- .
AT Py - ia 2= SRR i //’Q/)\\l ”‘m ; T Qpp - " § 1) STONE. (Age uncertain.) wr-u stone in west (BRACHINA FORMATION); derk-gresn
FOd -&z » g " T Ay - A0 \'j?_ﬂ &) .’Z//é/,,{é{/},/%w;gec s [ e . > A g, e — ) siltstones in east (ULLWPA SILTSTONE); numerous
e v g \ o _‘s_z,‘is:vpv - T == //// RS . i St e f‘- z ' 3 Gypcrete: Massive, coarsely-crystatline, yellowish to z T : sedimentary structures. Loca) diapiric detritus.
P Q’E_\Ixuﬂ, : . & MT PITTe & Cn < . Qes white gypsum. L NUCCALEENA FORMATION: Finely-lamingted purpie
'ﬁ'TOWER-Hltwer 7 %CU gﬁ —57 m-’go 5 NG Iy} — 24 P dolomitic shales with cream dolomite nodules, basal
B - : - K s LIEN Fl A .y = wn H - i i ¥ - H
. Eel’é%‘g i web i M), ,”,}Efs’ . AVONDALE CLAY: Green and grey clay and sandy clay, H | gmwoﬂhenng pink dofomite bands. Lecal uncon :
B : B e pemir Pl = 15 Qpa white lime patches, red-brown mottled when weathered, N : !
T ITE TR ] locally gypseous. ; R ELATINA FORMATION: Well-bedded pink sandstone
D‘::‘:‘I"?‘“‘ﬁ:‘t - : ’ '-Phl Lo or magsive feldspathic granule greywache, minor fine-
ouglas Hu Undifferentiated quartzite conglomerates, coarse, gritty oL — grained purplish sandstone; rare halite casts and ripple-
and pebbly sands with lime maitrix, calcarecus white and [T o Marks.
\ 3 - T.Q pink calcite-cemented coarsely cross-bedded sand- I 'y peb . & BALPARANA SANDSTOME: Well-bedded feldspathic
; GREENWG : stones and conglomerates, sandy limestones, red and ! s g sandstone, minor quarti granutes and pehibles.
P ; Oid Bolla Bollana 3 green mottled gypseous sandy clay, grey-green clay RN £ MOUNT CURTIS TILLITE: Massive, bull-westhering,
'\, ‘ - south of "Wertaloona™. (Age unknown.} C T Rec ﬁg arey-green, dolomitic pelsble and bouider fitkite.
,\f_‘ ‘ B c Tfe o Fertugi'nised bedrock of laterite profile, mostly developed - ” o 5 : ;S:y"-ﬁg‘t‘sorelf-l—mfnor mﬂ L,.nm of Irmyr:zg
| - G \ > . on limestones. (Age unknown.) S Ref 2z pebbly limestone, ripple-marks: local slumping and
b - _",Qi!'(l' Hlinaworting’” ‘% - \-ae"eca'l B? = —— L s -=I erosion at base
‘ : - e rr— N i : : - - -
| « MANDARIN HItLL : \_}\ * Ebk of iﬁ%’;’:}\‘ i . F Tsi Silcrete: Columnar and nodular grey gquartzose silcrete h -2 % TREIONA FORMATIOM: Grey-green calcareous shaies,
| | 1 ng L Arharoolois -A"% ¥ AN ST O = aof the duricrust profile. (Quartzose silcrete surface.) <. Bf < interbeds and lenses of grey or red clay-fimke breccia
: il e TR Ruins b W Jl J1uy 'i“'-;\f-*th . = ﬁ 4 £ limestones or dolomites with stromatolites. -
‘ | ) c %&E?H_ﬁ” CRAG EYRE FORMATION. Gritty calcareous sandsione, ’ ¥ ENORAMA SHALE: Purplish-weathering grey-green
r Boundary Hut ‘x ; knobbly weathering, weli- to coarsely-bedded brown- 3 silty and dolomitic shales.
| L : Tee to red-weathering whilish quartzite, fine- to medium- L 3 AMBEROONA FORMATION: finely-laminated green
1 F _ grained kaolinitic sandstone; silicified, well-rounded g and grey-green siltstones and shales, miner sandy and
||‘: / . Yadlakina Hut, Well, Bore & T Iaind pohshtﬁj agate, quartz and chert pebbles north of x . stromatolitic imestone, local slump structures; minor
\ / ) et — Avondale. « & purple shale.
! / . - 2 |5 ANGEPENA FORMATION: Finggy red or purple ripphe-
4 o 2 Kim MARREE FORMATION: Kaolinitic and conglomeratic % .0 marked micaceous siltstones and shates, minor gresn
T =] sandstone. Aptian fauna. & & shales, red and grey dolomites and limestones with
. e W . v - — 3 i oolites and stromadoiites.
& W BONY ATHE A : Lt PARABARANA SANDSTONE: Quartzitic kaolinitic § '3 BALCANOQONA FORMATION (BRIGHTON LIME-
R v.,"ll 'g/L.JRVEY Tz 17 v Ke e sandstone and conglomerate near Paralana Hot Springs. .« STONE EQUIVALENT): Brown-weathering pale-grey
R N *+GAMMON HILL . s B byl RN Aptian fauna. ‘2 dolomite and dark-grey limestone with colites and
2 RANGE. g -4 stromatolites; includes gritty and sandy limestones and
Z GAMMON_ __ RANGE H iy
R B COGNA BLUFF U Medium-grained, weil-sorted, cross-bedded quartz sand- i dolomites of the ETINA LIMESTONE MEMBER.
e =TT ) - - - Q0 v o stone overlying kaolinitic sandstones near Copley. i TAPLEY HILL FORMATION: Finely-laminated, faggy,
; el T «PROW POINT ‘5%//2_ o L N 5 (ALGEBUCKINA SANDSTONE — VILLAGE WELL : blue-grey silty shales, minor imesione, siltestone, local
< onie 51 ';';2;_- « offisandana Hut & Wells < bwp w/A/RD/’ﬁ HIL'l’.'ql_\\“ Zfé’ 2“ - FORMATION EQUIVALENTS.) Pl © pebble and boulder condom:dnu k fnely-larm
; M vrile Springs E 4 ¥ A At y = - : o TINDELPINA SHALE MEWMBER:Blus-black fi -laminated
Qrs = o { NORTH TUSK HILLex *FOUR WINDS HILL :EZ‘/ ;A ; 3 Bufl to grey clays with Taeniopleris and Ciadophiebis, : i . carbonaceous and pyritic shakes, minor b .
Qep > | / GA M M o N RA a2t i C 20m minor ironstones, thin basal pebble conglomerats near 5 Bid Locat pebble and boulder conglomerates. Local uncon-
. - z _ ; o T d 5 ﬁona}ét“~ =/ Tom Hill. (Age uncertain.) ‘ - [ _ formity. |
I . Ve re - \ A , - LY ¢ . - Unnamed massive quarizitic boulder tithite, red near
: . P ~ Bwb s H k F Y LEIGH CREEK COAL MEASURES: Grey sitistones with 2. Byl “"Woekana, minor deshb gresn shales, srkosic and
1l LE|GH CR EEK ! RST MY UMB Km HILL "2 i . abundant Classopoflis, carbonaceous in parts, minor < K conglemeratic quarizites, dolomitic tiliite ot base near
i : e - e # 6737 - «OCTOPUS HILL - Ru-lI - fine-grained sandstones overlying dmrk-grey carbona- b __§| % Wooluna" (Stratigraphic postion uncertmin.}
) 653? - Y L ’ o L » 5 i s ceous shales with Dicroidium, minor ferruginous sid- : R g LYNDHURST FORMATION: Grey-blue carbonaceous
X —_— N AII_O—N A = | © stones, black coal seams, basal conglomerate. . Lo Byi 5 silty simes, quartzites, minor green shales, and occasi-
- E . s - i - . . "
T HutTON T ’ . " m, 00 'z . § 5 . s onal marine glaciai bovider beds.
- ) z S S . L2 MT MeKi LAY - . 25 Y Olm i i«: MUDNAWATANA GRANITE: Medium-grained, squi- : 33‘1‘!;\ ﬁL&Nﬁ.FqOMAT!O':; M;;;:!(NT-WGH
— e e T . oBbk  ppy L y ) [ o ) § M N : sg G | 3 granular white granodiorite and related pegmatites. I Noreime) u ey ine
Tsi#SURVEY POINT B b . ing G . . s gy ; S e > . z .
P | u\m_;,/-}/’-ﬁ = Tl L QT S, Sha dubilse . Bww i STATSY ML v : \ H _ o : ‘£ FITTOM FORMATION : Scapolitic and amphisolitic calc-
S = : SR [\E *s«sg;uigh (ﬁ*ﬂ S e _'_Landilng\gr = Iy P Z7 o z Granite breccias intruding MOUNT PAINTER COM- I siticabe wmetasediments, quaritite, arkoses, occasional
— B i Nt Mo % - I S, ST NG A X " 2 PLEX include blocks of Adeisidean sediments. (Age % glaciomarine or glaciofluvisl boulder beds, basel granite
x LW TERS . S e Ay Y " Y éﬂﬁ?e“vﬂ o # > unknown.) | .8 tilliite or conglomerate.
g | . % : Ewl UE,, 0 v = Uncomtormity. :
w 7 § g% .o \‘:, Medium-grained white soda leucogranites in diapiric g - Unnamed grey-green delewitic siltstones, sheses, minor
’ ' S contexi, (Age unknown,) 0: thin biee and yellow dolomites. .
| = ! MYRTLE SPRINGS FORMATION (WOOLSMED FLAT
| Dolerites and gabbkros intruding diapiric cores, amphi- = : Ebm " SHALE EQUIVALENT): Green siitstones and sand-
I bolites intruding MOUNT PAINTER COMPLEX. (Age 0 stones with guartzide lenses, minor dolomites, feidspathic
“ unknown.) = ; . - quartzites and orthoguartzites.
! ;, B y Lz s SKILLOGALEE DOLOWNTE: Biue-grey delomites with
! % Landing & Ther . Sk — o o . E 0 stromatolites, dolomitic shales with mud-cracks, con-
| T WORRig' \n_d:ng Gro - * CAMPBELL B2 T : Diapiric breccia with carbonate matrix. z. Bbk H glomesatic and shaly magnesite, biack cheris, miner
I T W " o T-Q7 o PR HE « guarizites; green dolomitic siltstones, tremeitic marbles
| ) B ITALOWIE RIDGE » - 3 3 and amphibolites near Mount Painter.
i ’ Quartzites, with halite casts. L 2 WORTUPA QUARTZITE " Well-bedded grey and white
| feldspathic quarizites, minor green sandsione, arkosic
; ! e o grits and conglomeraies, mud-cracks and ripple-marks.
Hl . 0 Eddiacara™ (ruins) 7 Shales COPLEY QUARTZITE: Well-bedded grey and white
= L e B 2 . ) ) ripple-marked quartzites with minor shale, overlying red
| s (d)_ccyrrlng as rafts in J " sandstone with minor dolomite and rad and green shale;
5 Sy ) iapirs. -fl rare salt casts.
5 ‘ T : Dolomites. Undifferentiated grey siltstones with mud-crachs, minor
x ) . 3 doiomites and feldspathic sandstones (Burr Diapir and
} N . e 50; ) i : “Wicheting area). (Stratigraphic position uncertain.)
! vl RS w8 . e e oot 4 P yorkings. Siltstones. < OPAMINDA FORMATION: Dack-gray silelonss with
oo =7 Hut T S Bwb o Mocattona Mines T A Bco z mud-cracks and ripple-macks, minor magaesian dolo-
'- / ) MT DECERTIONA 224 g?ﬁwfﬁm*‘-’"‘ - BT Cu?}f ig;,.‘ A eﬁiﬂ“ - < mites, gresn dolomitic sheles. .
5 Mt Jameg gﬁrff' Mi James 0.5, My Dege Bwr-u STMUCATOONA WY Aluial g ovg o) GRINDSTONE RANGE SANDSTONE: White quartzite ‘ 3 BLUE MENE CONGLOMERATE: Arkosic conglomerate, -
- i A e Bwr 5 ANGEPENA. HILL Goldfi e ol . and minor red sandstone with large-scale cross-bedding ; Bcu u minor teldspathic quartzites and dark-grey siltstones
N AR e eyes Ly 3 and ripple-marks. : « with mud-cracks and ripple-marks. i
B TN 2 PANTAPINNA SANDSTONE: Red and white felds- H WOODNAMOKA PHYLLITE: Laminated silty grey phyl- i
§ ok w k z - pathic sandstone with largpe-scale cross-bedding. ; Bed 2 lite, minor sandstone and sedimentary beecciss nsar i
Ediacara Baryteid, s 1 BALCORACANA FORMATION: Red and red-brown | . base. !
9 o
: ; i ¥ fine-grained sandstones and silistones, minor pale-grey ‘ Unconformity.
- - R T € || - dolomite and biack chert. z ey X .
— . " 4 /MT URGe " o X MOODLATANA FORMATION: Buff and brown sand- : UM AN Ty T O O T ained,
y7i - - ] - stones with large-scale cross-bedding, minor calcareous 3 Bch vy - i
i Q urpie and blue-grey grity shale partings and shundant
Z ’ [ C ] -8 | purple siltstone and sandstons. b pur] -grey -
g y N E 3 halite casts, white bedded and massive quartzites.
- S Bwru o H WIRREALPA LIMESTONE—AROONA CREEK LIME- E roommm— f . .
= & ; ot o- ‘ STONE: Weil-bedded pale-gréy limestone and shaly o t R:«jiduh sandstones with purpie and grey shale partings,
& 2 « limestone, colites and pisolites: brachiopods and tri- 2 H white heavy-minersl laminated Guarizites. (Strstigraphic
| o — o] lobites. TR AR A« relationships uncertain.)
w o . v z .
] 5 H E BILLY CREEK FORMATION: Chocolate shale, purplish- RV WOOLTANA VOLCANICS: Aftersd grey and purple
z 2 : L h | \ . < basplte, amygdaloidal in part, minor lewlicwier rhy
> ] brown siltstons and sandstone, minor green and white v Bclv 315 interBows, ted quartzites. tufls and calc-siicate
- 5 rs sandstons, green shale, tuff, rare halite casts. L IF :'.ﬁ : red q . an - meta-
. _ . bl U ments.
H _ Carpentaria Expioration Diill | - MOOROWIE FORMATION: Massive, ciean and sandy - WYWYANA FORMATION: Dolomitic Sles, actino-
. Biack EaQY ; pale-grey, red-brown to purple Archasocyathid lime- 3 - i : ” abe i e
: ! . . _ Bey ¥ litic merbles, minor amphibolites, calc-sikicale hornfels
| A stonas, flaggy limestones, red-brown to purpie siltstones = o p . dimmir ;
N I . ! ! - N ¢ and sitstones; diapiric habit.
. : i : i . and shales, minor green shates, lenticular megabreccias E— PARALANA OQUARTITE: . . .
Landing Ground . : eon N abitee : . Medium
_EJ Ewwa?)/mg roun P .(:.ocxsh(%oMAB"DRE ; and quartz-granule rich limestones; trilobites Bep g and gray sae s with 1 m” : pink
«_ ; 7 T —~ - CuVesey Clai = MT i NARINA GREYWACKE: Coarse, gritty, green grey- ‘ mmmmmmhmmmum-
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TREND OF BEDDING ... ........ .
TYPE SECTION ..o .
MACRO FOSSIL LOCALITY ... .~

REFERENCE

Lake deposits. Gypseous clays, saline silts and quartz
sands.

Alluvium of drainage channets and flood plains.
Low-angle slope deposits.

Scree deposits and well-defined outwash fans.

Sand of ridges and dune spreads.

High- level dissected piedmont gravels, often kunkarised.
Lacustrine sediments, gypsite and limestone. Jasper breccia
east of Mt. Frome.

Duricrust developed on Tertiary sands marginal to Pirie-
Torrens Basin,

Grey shales with besal polished pebble conglomerate,
Case-hardened pelbly calcareous sands and silts near
Grindstone Rangs.

Giacial boulder cleys and sandy conglomerates south of
Blinman.

GRINDSTONE RANGE SANDSTONE : Crossbedded sand-
stones with well-rounded white seertzite pebbles in upper

part.
PANTAPHINA SANDSTOME: Pink argillaceous sandstone
with |arge scele crosshedding and heavy mineral banding.
BALCORACARA FORMATION: Red-brown and green
micaceous sillstones and thin grey dolomitic limestones,
repetitively bedded.

MOODLATANA FORMATION: Friable red-brown arkosic
sandstone. ding common. Thin dolomitic lime-
stone near the base.

WIRREALPA LIMESTONE: Grey nodular and shaly lime-
stone with beachiopods and trilobite fragments. Massive
bed at base.

BILLY CREEX FORMATION: Rod-brown micaceous sand-
stones and shales with halite pseudomorphs. Basal flaggy
limestone jollowed by red and green shales with tuMfacesus
interbeds.

NARINA GREYWACKE: Grey-green caicarecus siitstones
and chioritic sendstones,

ORAPARINNA SHALE: Green carbonacecus siltstones
mt.thhh;‘m brachiopeds, hyolithids and rarely archaeo-
Cyathids,

BUNKERS SANDSTOMNE: Crossbedded sandstone with
caicareous interbeds. -
PARARA LIMESTOMNE: Dark, flaggy and silty limestones
with interbedded shales.

WILKAWILLINA LIMESTONE: Massive biostromal
archasocyathid limestones with brachiopods. Dolomitic
and sandy neer e base with and oolitic beds. Local
congiomerates agw Frome and Wirrealpa Diapirs. Bio-
hermal bank seuth of Ten Mile Creei. .
PARACHILNA FOMMATION: Argiltaceous sandstones
with vertical burrews. Oulitic and shaly lenses.

POUND QUARTZEIFE: Resistant white quarizite with minor
shale bands above red crossbedded feldspathic sandstone.
WONOKA FORMATION : Grey calcarecus shale with flaggy
limestone interbeds. Bacoming increasingly siity to the
south-west. Pebble beds west of the Frome Diapir.
BUNYEROO FORMATION: Grey-green and red dolomitic
shales.

A_B.C. RANGE QUARTZITE: Ripple-marked and cross-
bedded feidspathic sandstone with heavy mineral kaminee,
BRACHINA FORMATION: Browrn -weathering, olive-dreb
siltstones with thin ssndstone interbeds near the top.
Purple and green shales south of Witlochra Creek. Con-
gtomerate bands near Frome Diapir. ULUPA SILTSTONE
equivaient,

NUCCALEENA FORMATION: Cream-weathering, fiaggy,
pink-coloured dolomite.

ELATINA FORMATION: Pink sandstone and feidspathic
greywacke. Locelly pebbles with ial striae in red mud-
stone matrix. Equivalent of GRA S QUARTZITE and
PEPUARTA TILLITE.

TREZONA FORMATION: Grey-green calcarecus
shale with interbeds of purple intraformational lime-
stone breccia with shale flakes.

ENORAMA. SHALE: Purplish - weathering green,
siity and dolomitic shales,

ETINA FORMATION: Grey shales and interbeds
of sandy and oolitic imestones. Pebble beds near
Enorama Diapir.

Greywacke of Mt. Burns and Sunderiand Range developed
localty.

WOCKERAWIRRA DOLOMITE: Grey dolomitic siltstones
and yellow-weathering dolomites.

TAPLEY HILL FORMATION : Blue-grey and green iaminated
shales. Slump conglomerates locally near base.

MOUNT CAERNARVON GREYWACKE MEMBER: Boldly outcrop-
ping fineto medium-grained dark sandstone.

TINDELPINA SHALE MEMBER: Finely laminated carbonaceous
shales, dolomitic and pyritic.

Unnamed sandstone near Moralana.

WILYERPA FORMATION: Glacisl bands and siltstones
overlying arkosic guarizite.

HOLOWILENA IRONSTONE: pmatite sittsiones and
sandstones with lenses of d cobbles.

Oidest glacial units of the Bilithllls Dome. Massive bouider
tilite, siltstones and sandstones.

gftnagmecﬁ arkosic sandstones south-west of Worumba
tapir. ‘

Unnamed grey and buff sitsbones and minor dolomites,
SKILLOGALEE DOLOMITE: Dolomitic shale and sandy
dotomites. Thin beds with magnesite pellets.

EMERCO QUARTZITE: Crossbedded feidspathic sand-
stones, interbedded siltstones.

AMBERQONA
FORMATION
EQUIVALENTS

Dolomites, siltstones, and sandstones of inferred Willouran
age inciuded as rafts in diapiric breccia.

Melaphyres, amygdaloidal in part, interbedded with tuffs
and siltstones i diapiric rafts,

Blocks of granite basement incorporated in Blinman Diapir.

IENEOUS AOCKS

Dolerites intruding the core of the Blinman Diapir.
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REFERENCE

Gypseous clays. silts and quartz sands of lakes (narmally dry).

Alluyium of drainage channels and flood plains.
Low angle slope deposits.

Scree deposits.
Dune sands and sand spread.

Gypseous sands and silis.

TELFORD GRAVEL: Dissected gravels, frequently cemented by
calcrete, overlying red-grey mottlted ctays.

High levei silcreted gravels. Laterites in south-eastern corner.

White sands and silts, locally coarser-grained and cross-bedded;
ferricreted and silcreted.

Carbonaceous shates and argillites with impure coal seams and
interbedded fine-grained sandstone. Local conglomerates at base.

?RAPARINNA SHALE: Grey-green shale with minor limestone
enses,

PARARA LIMESTONE: Dark, flaggy and silty limestones with
interbedded shales.

WILKAWILLINA LIMESTONE: Massive grey
Archaeocyatha,

PARACHILNA FOR‘M&T!ON: Avrgillaceous sandstone with oolitic
and shaly lenses. I

POUNDQUARTZITE: Massive white guartzite above red feidspathic
sandstone. White quartzite above red-grey siltstone at Waroonee
Hill.

WONOKA FORMATION: Grey calcareous siltstones and shales
with ftaggy limestone interbeds. Thin beds of white quarizite near
top around Waroonee Hill. Local! sedimentary discordances with
underlying units near Mt. Brown, Pamatta Pass, and east of Paratoo
Hilt. Slump conglomerates locally near base.

BUNYERQQ FORMATION: Red-brown, finely-laminated shale.

A.B.C. RANGE QUARTZITE: White guartzite with interbedded
red-brown and grey-green siltstones near base. Thins rapidly to east.
ULUPA SILTSTONE: Red-brown weathering, grey-green siltstone
and minor sandstone. Thin bands of white sandstone near top
around Buttamuck Hill.

BRACHINA FORMATION: Reddish, well-laminated siltstone and
shale occurring in west of area.

ULUPA SILTSTONE.

NUCCALEENA FORMATION: Lenticular, buff-weathering pink
dolomite.

GRAMPUS QUARTZITE: Feid- T

spathic, off-white sandstone, locally |

arenaceous tillite. | Pass west and north-west

PEPUARTA TILLITE: Grey-green | into FLATINA FORMA-

massive siltstone, local accurrences | st "and -_'rown sanc-

of boulder tilite. | stons and siltstone with
. occasional small granuies.

GUMBOWIE ARKOSE MEMBER: White |

feldspathic sandstone. J

TREZONA FORMATION: Grey limestone with red shale flake

breccia north-east of Marchant Hill.

ENORAMA SHALE: Green, well-laminated

and siltstone.

WAUKARINGA SILTSTONE MEMBER: Blue-grey, well-laminated silt-

stone with thin limestone interbeds near base.

ETINA FORMATION: Buff-weathering, grey, sandy and oolitic

limestone.

UROONDA SILTSTONE MEMBER: Grey-green, poorly-bedded silt-

stone and fine-grained sandstone. Local thin interbeds of red-brown

shale.

WILLOCHRA FORMATION: Unnamed upper member: Red-brown

and bhiue-grey sandstones and siltstones with lenses of granular

sand and sandy limestone.

TARCOWIE SIETSTONE: Grey-green, well-bedded siltstone and

minor sandstone, frequently ripple-marked. Local thin interbeds of

red-brown shale in west of area.

WILLOCHRA FORMATION: Unnamed lower member: Flaggy

red-brown siltstone with ripple-marked shale partings. Thin inter-

beds of granule sandstone and sandy limestone.

Pink and grey dolomite and limestone with algae. Locaily sandy.

(? BRIGHTON LIMESTONE EQUIVALENT).

TAPLEY HILL FORMATION: Flaggy, well-laminated, blue-grey

siltstone. Calcareous near top with thin bands of interbedded

limestone. Sandy limestone beds with interbedded breccia bands

south-west of Orama Hill. Slump conglomerates and breccia bands

locally near base. Thin sandstone band at top near Waukaringa.

TINDELPINA SHALE MEMBER: Finely-laminated, carbonaceous and

pyritic shale with thin dolomite interbeds near base.

WILYERPA QUARTZITE: Pale-grey, feidspathic sandstones with

interbeds of grey siltstones and thin tillite bands.

APPIL A TILLITE: Massive boulder tillite with interbedded siltstones

and sandstones.

HOLOWILENA IRONSTONE: Hematite and magnetite siltstone.

limestone  with

calcareous shate

Grey, green-grey laminated siltstome and rminor dolomite

[(?KADLUNGA SLATE).

Pale-grey, fine to medium-grained quartzite, partly laminated
(?GILBERT RANGE QUARTZITE).

Grey, green-grey siltstone, partly sandy, boidly outcropping, partly
laminated; minor fine-grained quartzite {?MINTARQ SHALE).
Grey, green-grey laminated siltstone and dolomite {SADDLE-
WORTH FORMATION EQUIVALENT). .

MINBURRA QUARTZITE: Pale-grey to brownish, fine to medium-
grained, cross-bedded quartzite (possible upper member of
AUBURN DOLOMITE).

NACKARA DOLOMITE: Dark-grey laminated doiomite, grey
siltstone. Minor quartzite in some areas,

CRADOCK QUARTZITE: Pale-grey, medium to coarse-grained
clayey and feldspathic quartzite, siltstone, silty dolomite {probable
equivalent of WATERVALE SANDSTONE MEMBER of AUBURN
DOLOMITE).

Grey, green-grey cross-bedded siltstone, dolomite and gquartzite
(lower AUBURN DOLOMITE EQUIVALENT).

UNDALYA QUARTZITE: Pale-grey, medium and coarse-grained
feidspathic quartzite, minor siltstone and dolomite.

SKILLOGALEE DOLOMITE: Upper part mainly dark-grey dolomite,
chert, magnesite conglomerate; iower part siltstone, pale-grey
dolemite and quartzite.

RHYNIE SANDSTONE: Pale-grey, pinkish medium-grained, felds-
pathic quarizite with minor siltstone; interbedded dolomites locally;
cross-bedding, ripple-marks, mud-cracks, heavy-mineral lamination
{("EMERQOQ QUARTZITE", YEDNALUE QUARTZITE, NELSHABY
SANDSTONE and WIRRABARA FORMATION EQUIVALENTS).

Grey laminated silkstone, dolomite and minor quartzite.
Pale-grey, feldspathic guartzite (?INGOMAR QUARTZITE).

Dark-grey cherty dolomite and feldspathic quartzite (?BLYTH
DOLOMITE BEDS).

Diapiric breccia with carbonate matrix; rafts of contorted siltstones,

sandstones and dolomites (? CALLANNA BEDS).

Digrites intruding diapirs.

Crush zone.
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