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1. INTRODUCTION

The Tarlton Knob E.L. 1196 covers an area of 2400 km2 in

the Willouran Ranges at the northwestern end of the Flinders
Ranges, 550 km north of Adelaide (see plan no. SAa 2230).
The tenement was granted for a period of 12 months from

5th December, 1983.

2. INVESTIGATION

A considerable amount of exploration has been carried out in
the past in this area, and Utah Development Company have
been particularly active over the last seven years in their
E.L.'s 277, 461 and 850.

Utah generated a large amount of data, the assessment of
which has only recently commenced.

A.K. SCOTT

AKS /pw



0006

EXPENDITURE

Expenditure for the period ended 29th February, 1984,
the nearest accounting period was $921.00, as listed
below.

$
Payroll ' 87
Tenements 780
Overheads 54

TOTAL $921
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1.0 SUMMARY

A study of Utah Development Company's data suggested that
stratiform Cu targets had been thoroughly evaluated, but that
potential still remained for the discovery of Olympic Dam type
polymetallic deposits, and Au in altered rocks.

The Douglas Gully prospect contains Au in thin quartz-sulphide
veins that form an open stockwork in a Kaolinitic zone 450 m long
by 150 m wide in Burra Group sandstones and shales. Some veins

contain several ppm Au at the surface, but the overall bulk grade -

in one of Utah's diamond drill holes is very low.

Orientation stream sediment sampling for Ag, Mo and Au in three
size fractions failed to find any values above detection limits.
Reconnalssance stream sediment geochemistry is believed to be an
inappropriate technique for detecting Au in this area.

2.0 RECOMMENDATIONS

Core or chip samples from Utah's other drill holes at Douglas Gully
- should be obtained and assayed for Au.

Investigations should be made around the Carpentarian windows and

Callanna "diapirs" to determine their prospectivity for Olympic Dam
type deposits.

3.0 INTRODUCTION

E. L. 1196 of 2399 square km was granted on 5th December, 1983, and
covers most of the Willouran Ranges southwest of Marree (see plan
no. SAa 2230),

Investigations described in this report include a study of the
results of the exploration activities carried out by Utah
Development Company between 1977 and 1983, an inspection and
limited sampling of the Douglas Gully gold prospect, chip sampling
elsewhere in the E.L., and orientation drainage sampling.

The first quarterly report for this E.L. 1is CRAE No. 12562.

PRe
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4,0 STUDY OF UTAH DATA

Utah carried out a very large amount of work over a period of seven
years in E.L. 850 which covers about two-thirds of E. L. 1196.
The main target was a stratiform copper deposit of the
Zaire-Zambian type and exploration, consisting mainly of mapping,
geochemistry and drilling, centred on 22 project areas. It 1is
considered that the extent and thoroughness of this search leaves
little or no potential for this type of target.

From 1979, part of Utah's effort was switched to Olympic Dam type
polymetallic taregets. Exploration for this type of occurrence
consisted of mapping, gravity, geochemistry and drilling in M
areas, but the search does not appear to have been conducted as

rigorously as the stratiform Cu search.

Gold became a target at five 1localities, but only one was
considered worthwhile drilling. It is believed there is further
potential for gold discoveries.

5.0 EXPLORATION ACTIVITIES

5.1 Douglas Gully

At Douglas Gully a large number of small pits have been sunk by
early prospectors onh malachite exposures in kaolinitic sandstones
and shales of the Burra Group (see plan no. SAa 2829). A small
amount of gold had also been recovered from the creek gravels in
earlier years.

Utah recognised that most of the copper workings occurred in an
altered zone of Kkaolinitic and partly silicified sediments, and
that the copper was confined to thin gquartz veins that contained
limonite and malachite at the surface. Soil sampling showed that
Au was also confined generally to this area, so a diamond drill
hole was drilled through part of the kaolinitic zone (called the
Elbow Shear) and analysed over its full length for Au. One 1 m
sample contained 2.3 ppm Au while all other samples returned less

than 0.18 pym

Two diamond holes and two percussion holes had been drilled
previously into the prospect by Utah but had not been assayed for
Au. Chalcopyrite was noted in quartz-calcite veins 1in WbD17 and a
wide pyritic zone in WwD12.
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The drilling showed that Au is restricted to thin quartz- sulphide
veins that sometimes also carry carbonate. Surface mapping showed
that these veins form a rather open stockwork throughout mnmuch of
the kaolinitic zone, and appear to be more numerous at the western
end than at the other.

CRAE's recent work consisted of mapping the margins of the
kaolinitic =zone and collecting a few rock chip samples. The zone
is about 450 m long by a minimum of 150 m wide - its southern edge
is 1indistinct and it may be more extensive in that area. It lies
in the vicinity of & 1large drag fold where the predominant
northerly strike of the basal Burra Group rocks has been altered
over a shoqt distance to an easterly strike.

Six rock chip samples (nos. 1159095-1159100) of quartz-limonite

veln material were collected, two of which assayed 3.% and 2.1 ppm
Au (see Apypendix I).

5.2 Additional Rock Chip Sampling

Several rock chip samples were collected from quartz-limonite veins
in different parts of the E. L. Thelr locations are shown on plan
no. SRa 2828, and analytical data in Appendix I.

The only samples that contained detectable gold were collected from
Dunn's Mine where copper mineralisation occurs in siliceous veins
in a setting somewhat similar to that at Douglas Gully. The
samples were of vein material.

5.3 Orientation Stream Sediment Sampling

It was thought that stream sediment sampling may be useful in
outlining other auriferous areas similar to the Douglas Gully
prospect. Previous stream sediment sampling by CEC in 1968 had
outlined some areas containing anomalous Mo and Altarama Search in
1970 had defined limited areas of weak Ag anomalism In addition,
these companies as well as SADME had determined that the greatest
contrast in geochemical values for most metals was obtained from
the -20#+40# fraction.

Accordingly, CRAE collected samples from three areas in three size
fractions: -20#+40#, -40#+80# and -80#. The areas were at Douglas
Gully (where recoverable Au had been found), and at Rook's and
Dunn's Mines (where anomalous Mo had been found by CEC). Locations
of the samples are shown on plan no. SRa 2828, and sampling
details in Appendix II. ‘
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The samples were analysed for Ag, Mo and Au, the latter by AAS and
also fire assay. All values were below detection limits.

6.0 CONCLUSIONS )

Although Au occurs at Douglas Gully, it 1is restricted to narrow
quartz-sulphide veins as shown 1in Utah's hole WD40. This hole
traversed most of the kaolinised zone and contained a very low bulk
grade of Au.

Stream sediment sampling at realistiec reconnaissance spacing 1is
unlikely to detect the weak Ag and Mo anomalism found by earlier
SUrveys. These surveys were much more detalled and in fact showed

only background values where the CRAE samples were taken.

Gold was not detected in the stream sediment samples collected
downstream from the Douglas Gully -Au prospect, so it is unlikely
that this exploratory technique will be of any value.

A. K. SCOTT

AKS/pw
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EXPENDITURE : 0015

Expenditure for the period ended 31-5-84, the nearest
accounting period was $12 453.00, as listed below.

$
Payroll 6796
Supplies 933
Yehicle 1003
Travel 159
Property 386

Overheads 3176

TOTAL - $12 453
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APPENDIX I

ROCK CHIP SAMPLES



Sample No. = Au (ppm)
1159095 <0.01
1159096 3.40
1159097 0.10
1159098 0.35
1159099 <0.01
1159100 2.10
1159101 <0.01
1159102 <0.01
1159112 <0.01
1159140 <0.01
1159141 <0.01
1159142 <0.01
1159143 <0.01
1159144 <0.01
1159145 <0.01
1159146 <0.01
1159147 <0.01
1159148 <0.01
1159149 0.40
1159150 0.25

00138

ROCK CHIP SAMPLES

Location

Douglas Gully
Douglas Gully
Douglas Gully
Douglas Gully
Douglas Gully

Douglas Gully

1 km north of
Douglas Gully

1 km north of
Douglas Gully

4.5 km SW of
Douglas Gully

Rischbieth Well

Rischbieth Well

Rischbieth Well

Rischbieth Well
Rischbieth Well

Euraminna
Euraminna
Euraminna
Euraminna

Dunn's Mine

Dunn's Mine

Lithology

Vein of quartz-limonite-malachite.
Quartz-limonite-malachite vein.
Quartz-limonite vein.
Quartz-limonite-malachite vein.

Quartz-siderite (?)-limonite vein
75 cm wide.

Quartz-limonite-malachite material
in pit.

Vein of brecciated quartz-limonite
2 cm wide.

Similar to 1159101, but 25 cm wide.
Quartz blow with minor limonite.

Quartz-limonite vein material in
thin bedded shales and F.gr.
feldspathic sst in Rischbieth Creek.

Quartz-limonite veins in m.gr.
quartzite on top of hill at
Rischbieth Well.

Quartz-malachite-chalcocite veins in
grey shale.

Quartz-limonite vein.

Crosscutting haematitic "vein" about
200 m south of Rischbieth.

Massive haematite at WD33.
C.gr. diorite(?), minor pyrite.
Massive haematite on E side.
Quartz porphyry.

Limonite~quartz vein with minor
malachite in slate, sandstone,
dolomite.

As above, 500 m south of 1159149.
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APPENDIX TI

GEOCHEMICAL DRAINAGE SAMPLING LEDGERS
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1.0 SUMMARY

Tarlton Knob E. L. 1196 1s located a few km southwest of Marree-
(see plan no. SRa 2230).

During the quarter, a number of rock chip samples and stream
sediment samples were collected from various parts of the E.L.,
mainly in the search for lead-zinc mineralisation.

As this is part of an on-going programme that 1is not  yet
complete, the sample 1locations, assays and other data will be
included in a full compilation of exploration activities in the
fourth quarterly report.

-
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" EXPENDITURE

Expenditure for the period ended 31st August, 1984,

accounting period was $29 989. 00,

Payroll
Supplies
Yehicle
Travel
Property
Contractors
Laboratory
Overheads

as listed below.

Page 4

0023

the nearest



¥

Curdimurka
Andamooka
Marree
Copley

Lead, Zinc, Geochem -rock, Geochem -drainage.

SH 53~ 8 1
SH 53-12 1
SH 53- 5 1
SH 53- 9 1

LIST OF PLANS

Plan No.

Title

SAa 2230

Tarlton Knob E.L.
Locality Plan

: 260
: 250
: 250
: 250

000
000
600
000

1196,

S.

A.

Page 5

0024

Scale

1:250 000



T 0030

CRA EXPLORATION PTY. LIMITED

The contents of this report remain
the property of C.R.A. Exploration
Pty. Limited and may not be published
in whole or in part nor used in a
company prospectus without the
written consent of the Company.

FOURTH QUARTERLY REPORT ON

TARLTON KNOB E.L. 1196, SOUTH AUSTRALIA

FOR THE PERIOD ENDING 4TH DECEMBER, 1984.

AUTHOR: A.K. SCOTT
COPIES TO: CIS CANBERRA
SADME
DATE: 4TH DECEMBER, 1984

SUBMITTED BY: Ve |
ACCEPTED BY: / DA T ekt

13004



AP EEP~PS

0

CONTENTS

1. SUMMARY

2. RECOMMENDATIONS

3. INTRODUCTION

4., PREVIOUS EXPLORATION

Australian Selection

Anaconda

Noranda

Carpentaria Exploration Company
Sunhill

Altarama Search

H.R. Gillespie

Dampier Mining

B. Murrell

Utah

GEOLOGY

ASSESSMENT OF PROSPECTS FOLLOWING UTAH'S

Regional Setting
Pre-Adelaidean
Callanna Group
Burra Group
Umberatana Group

INVESTIGATIONS

(AN = e e e \Ne)We Ne,Weo We N
e o ¢ s e o o
OO WND =

Boorloo

Breaden Hill
Black Shale
Callanna

Dunn's

Rook's
Kersantite

West Willourans
Euraminna
Horseshoe
Bungarider-Chintapanna
Tarlton North
Warra Warra
Rischbieth
Wangianna
Tarlton West

Top Mount
General Comments

CURRENT EXPLORATION

7.1
7.2

Olympic Dam Type Deposits
Stratiform Lead-Zinc

~Nooo o e w N

~

11
11
12
12
13
14
14
15

17
17
18
19
20
20

21
21

21

22
24



CONTENTS (cont.)

7.2.1 vLocal Basins
7.2.2 Rischbieth Dolomite
7.2.3 Other Sampling

7.3 Stratiform Copper

7.3.1 Kingston Area

7.3.2 Warra Warra Area
7.3.3 Other Areas

Diamonds

Hydrothermal Mineralisation

Magnesite

~NN N
[ W, P

8. CONCLUSIONS

8.1 Olympic Dam Type Deposits
8.2 Stratiform Lead-Zinc
8.3 Stratiform Copper
8.4 Diamonds
8.5 Hydrothermal Mineralisation
8.6 Magnesite
8.7 Other
EXPENDITURE
REFERENCES
LOCATION
KEYWORDS

LIST OF PLANS

LIST OF APPENDICES -

0032

Page

24
25
26

26

36
36

37



1. SUMMARY

A considerable amount of exploration, both regional and
detailed, has been carried out in the Willouran Ranges, the
majority of it being directed towards the discovery of a
stratiform copper deposit.

The bulk of previous work was conducted by Utah Development
Company who drilled 180 holes into a number of copper
prospects and confirmed a regional stratabound copper
anomalism in several stratigraphic units in the Adelaidean,
but failed to discover any significant concentration of
mineralisation.

CRAE's activities which <consisted of a study of existing
data and subsequent rock chip sampling were also concerned
with stratiform copper as well as other commodities.

Olympic Dam type deposits in the vicinity of a number of
pre-Adelaidean "windows" were thought to be a prime target,
but field work indicated very strongly that the "windows"

were in fact intrusive into Callanna rocks. Limited
gravity work by Utah did not reveal the presence of any
shallow pre-Adelaidean basement. The potential for this

type of target is thus believed to be negligible.

Stream sediment and rock chip. samples confirmed earlier
assertions that the Tapley Hill Formation is anomalous in
zinc. No other indications of lead or zinc mineralisation
were noted. ' '

Indications of stratiform copper were found in the Kingston
area but the absence of many Copperbelt features showed the
prospect’ to be of little value. In the Delusion Hill area
the significance of rock chip samples containing up to 2000
ppm Cu has yet to be assessed.

Reconnaissance gravel sampling for kimberlitiec—indicator

minerals was -carried out over the entire E.L. but results
will not be known for some months.

Areas of ferrugination, brecciation and veining were
examined and sampled, but found to be devoid of anomalous
geochemistry.

Analyses of magnesite samples from the Screech Owl Creek
area indicated that material of good quality exists there.
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2. RECOMMENDATIONS

Application has already been made for renewal of E.L. 1196
for a further 12 months. In the event that the renewal is
granted, the following field investigations should be

carried out.

a) Attempts should be made to locate H.K. Gillespie's
sample no. HRG2109 (5000 ppm Pb) on the ground and
determine its significance.

b) Systematic sampling on an established grid should be
undertaken on the ferruginous shale in the Delusion
Hill area from which samples nos. 1159220, 1159226-227
(1250-2000 ppm Cu) were collected. Magnetic and
radiometric surveys should also be carried out on the

same grid.

c) Ferruginous sediments flanking albitites, especially
those at North Bungarider and Euraminna, should be
sampled and assayed for gold.

d) Additional sampling of the magnesite at Screech Owl
Creek, especially to determine width, is recommended
only if this commodity is still regarded as a viable

proposition for the Group. .The area is remote and a
backhoe would probably be required to provide better
exposures.

In addition to this, follow up work will be required if any
positive results are obtained from processing of the
reconnaissance gravel samples.

3. INTRODUCTION

E.L. 1196 of 2399 km2 was granted on 5th December, 1983,
and covers most of the Willouran Ranges southwest of Marree
(see plan no. SAa 2230).

The ground was taken up to search for the following primary
targets:

1. Olympic Dam type deposifs in areas of shallow
basement (predominantly around the pre-Adelaidean
"windows");

2., Stratiform Pb-Zn in Callanna, Burra and Umberatana
sediments;

3. Copperbelt type stratiform Cu in Burra sediments
close to the Callanna unconformity;

4, Diamoﬁds.



Secondary targets were considered to be:

1. Polymetallic hydrothermal deposits in areas of
brecciation or veining;

2. Magnesite in Skillogalee Dolomite.

The vast amount of data generated by Utah during their 6
year period of tenure in the Willourans became available on
the SADME open file system after CRAE was granted E.L.
1196. This report includes an assessment of the drilling
and other results obtained by Utah on the most important
prospects.

CRAE's field investigations in E.L. 1196 have mainly been
restricted to rock geochemistry which has been guided by
conceptual ideas on ore occurrence as well as the existing
mineral occurrences in the area. Reconnaissance gravel
sampling for kimberlitic indicator minerals has also been
carried out.

This report documents all exploration activities carried
out in the first 12 months of tenure of E.L. 1196.
Quarterly reports already submitted have CRAE report nos.
12562, 12711 and 12905.

4. PREVIOUS EXPLORATION

A number of companies have undertaken exploration
activities in the Willouran Ranges since 1964; there is
little recorded information on exploration before this
date, Small scale copper mining was carried out between
- 1880 and 1920, but total ore production from the whole
field was of the order of only 5000 t.

The history of exploration in the Willouran Ranges up to
1976 has been documented by Stadter (1976) and most of the

following 1is based on his report. Between 1976 and 1983

Utah Development Company held most of the Willourans and
carried out extensive work which is summarised from their
open file reports,

The table below 1lists the tenements held by various
companies over part or.all of the Willourans since 1964,

S

<A
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» SADME
Tenement Company Envelope Period
No.
SML 65 Aust. Selection 389, 599 May 1964-Feb 1966
& 70 (Pty.) Ltd.
SML 111 Anaconda Aust. 637 Jun 1966-Dec 1966
& 114 Inc.
SML 165 ‘ Noranda Aust. 884
Ltd.
SML 169 Carpentaria 1145,1246 Jun 1968-Nov 1969
& 353 Expl. Co.Pty.Ltd.
SML 368 Sunhill Corp. 1391 Dec 1969-Jul 1970
(Aust.) Ltd.
SML 390 Altarama Search 1328 Jun 1970-Jun 1971
Pty. Ltd.
EL 52, H.R. Gillespie 2289,2290 Feb 1973-Apr 1973
53
EL 143 Dampier Mining 2436 Jul 1974-Aug 1975
Co. Ltd.

EL 277, Utah Development 2915,3507 Dec 1976-Jul 1983
461,850 Company

A map showing the locations of stream sediment surveys and
of Utah's geophysical surveys and drilling activities is
given in plan no. SAa 2928, and significant geochemical
results are presented on plan no. SAa 2931.

. 4.1 Australian Selection

Approximately 3000 stream sediment samples of -80# material
were collected and analysed for Cu only. Ten anomalous
areas were outlined and most of these were followed up by
soil sampling in which Cu was again the -only element
determined. Two areas, Boorloo and Breaden Hill, were then

wagon-drilled to shallow depth (about 15 m), and two

diamond drill holes were ©put down at Boorloo. Best
intersection was 0.5% Cu.

Y
J

3

O
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4,2 Anaconda

This company also <collected about 3000 stream sediment
samples of -80# which were analysed for Cu, Pb and Zn. The
Tapley Hill Formation (Umberatana Group) produced the
highest Zn values whilst elevated Cu values occurred in
"diapirs", parts of the Callanna Group and in some areas of
the Tapley Hill Formation. In addition a few rock chip
samples were ' collected from a locality north of Witchelina
Homestead.

4.3 Noranda

Noranda completed mapping, soil and rock chip sampling and
costeaning in a number of areas. They also drilled 53
percussion holes to an average depth of 25 m into the
Breaden Hill prospect and outlined a body of 100 000 t of
oxide mineralisation with an average grade of 1.4% Cu.

4.4 Carpentaria Exploration Company

A statistical analysis of Anaconda's drainage sampling
concluded that Cu was the only anomalous element of the
three that were determined. An orientation stream sediment
survey over .Callanna rocks was carried out and this showed
that:

a) the highest contrasts in .Cu were obtained in the
crushed -20+40# fraction and the lowest Cu content
was in the -80# fraction,

b) there was negligible variation in the Pb contents

. between any fractions, and

c) the -80# fraction contained significantly more Zn
than the coarser fractions.

CEC then collected 1060 stream sediment samples over
Callanna and ‘'"diapiric" rocks and assayed the crushed
-20+40# fraction for Cu only. The area between Dome Hill
and the Rooks workings was believed to be anomalous and
soil sampling was undertaken in this area. A few of the
stream sediment samples were resubmitted for Mo analysis
resulting in an anomaly west of the Rooks workings.

A brief assessment was made of the regional aeromagnetics.

4.5 Sunhill

A brief geological examination of the area around the Clara
St. Dora mine was made.
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4.6 Altarama Search

About 3500 samples of -80# stream sediment were collected
and analysed for Pb, Zn, V and Ag. Enrichment of Pb, Zn
and V was found in the Cretaceous sediments north and west
of the Willourans and elevated Zn values were associated
with the ©basal Umberatana Tapley Hill Formation on the
eastern side of the ranges. A weak Ag anomaly was located
in the 01d Mt. Norwest Homestead locality, but this was not
substantiated by later sampling by SADME (Stadter, 1976).

4.7 H.R. Gillespie

Twenty two rock chip samples collected from "diapirs" and
other Callanna Group rocks were assayed for Cu, Pb, Co and
Ni whilst another 25 were assayed for 22 elements in a
search for carbonatite affinities. Notes were compiled on
many of the Cu occurrences and the relationship of
mineralisation to "diapirs".

4.8 Dampier Mining

Dampier Mining appears to be the first company to base its
exploration on a Zambian Copperbelt model in the Willouran
Ranges. Their target was a minimum of 30 Mt of ore of at
least 1% Cu (open cut) or 3% Cu (underground). Exploration
activities included mapping, inspection of mineralisation,
‘petrography, gossan search and rock chip geochemistry
analysed for Cu, Pb, Zn, Co, Ag and Au. Some of their
conclusions were: ’ .

a) copper mineralisation is stratigraphically
controlled in carbonates,

b) Burra and Umberatana Group rocks have sedimentary
onlap (not diapiric) contacts with Callanna Group
rocks, and

c) the depositional environment of most rocks was
.suspected to be shallow marginal marine in an arid
climate.

4.9 B, Murrell

A major contribution to the understanding of the geology of
the Willourans was made by Murrell (1977) in a doctoral
thesis on all aspects of the regional geology of the area.
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4.10 Utah

Utah also based the major thrust of their search on a
Copperbelt model and aimed at an orebody <containing a
minimum of 12 Mt at a grade of 2.5%2 Cu. The favoured
geology was sub-littoral deltaic clastics immediately above
an unconformity. Their approach was to try to understand
the depositional environment at each prospect by mapping,
petrography and soil geochemistry and then to drill if

there were enough favourable features. Part of their
effort was also directed ~towards Olympic Dam type
polymetallic targets in the vicinity of the
pre-Adelaidean/Callanna unconformity, and these were
investigated by mapping, geochemistry, gravity and
drilling. - Stratiform Au mineralisation was sought by

geochemistry and drilling in four areas in lower Burra
arenites stratigraphically equivalent to those containing
minor Au, with Cu, at Douglas Gully.

In all, 27 prospect areas were evaluated (see plan no. SAa
2928) and drilling consisted of 40 diamond, 138 percussion
and 317 shallow dragbit holes. All drill samples were
assayed for Cu only, except for the last two diamond holes
which were assayed for a wider variety of elements.

The best drill intersection of primary mineralisation was
achieved at the Boorloo prospect where a 28 m interval from
128-156 m in percussion hole WP15 assayed 1.1Z Cu. This
was part of a 134 m intersection averaging 0.6Z Cu. The
best intersection ©of secondary mineralisation occurred at
the Breaden Hill prospect where the interval 0-18 m
averaged 1.6% Cu.

Utah concluded that statiform copper accumulations are

present in several horizons in Callanna, Burra and
Umberatana Group rocks, but orebody concentrations are
absent. As for the Olympic Dam type targets, gravity

results were difficult to interpret and drilling and
geochemistry gave no encouragement.

A more detailed description and appraisal of Utah's
investigations is given in section 6 of this report.

5. GEOLOGY

Regional mapping has been carried out by SADME at 1:250 000
scale over all of the Willouran Ranges, although the
Curdimurka sheet which <covers most of the area is in
preliminary form only. The most comprehensive regional
mapping and synthesis of the area is by Murrell (1977),
whilst a considerable amount of detailed mapping has been
carried out . by Utah (SADME envelopes 2915, 3507). -The
geological map shown on plan no. SAa 2929 is a compilation
which draws on all - these sources, although it is based
chiefly on Murrell's work.



Geophysical information is very limited for this area. The
flight-line spacing of the aeromagnetic coverage (1600-3200
m) is too coarse to allow definition of the required
resolution, and the regional gravity data shows little more
than a linearity consistent with the major tectonic trends
and a broad correlation between Bouguer gravity lows and
areas of exposed Callanna beds. A small amount of detailed
gravity work carried out by Utah is described later.

The following is a very brief summary of the geology of the
Willourans up to the Umberatana/Wilpena boundary. It is
based mainly on Murrell's thesis.

5.1 Regional Setting

The sediments of the Willouran Ranges were deposited in an
intracratonic trough trending northwesterly between the
stable Stuart Shelf on the southwest and the Muloorina
Ridge on the northeast. Approximately 6000 m of Callanna,
6000 m of Burra and 3000 m of Umberatana Group sediments
accumulated in the geosyncline with additional thicknesses
of Wilpena Group rocks to the east and west.

Although several major faults now disrupt the sedimentary
sequence, it 1is likely that the area was divided into only
two tectonic domains during post-Callanna timés -~ a shelf
area to the west and a basinal area to the east, separated
by a hinge line in the position of the Norwest Fault. This
differs sharply from Utah's thinking which involved the
contemporaneous development of three separate basins in
post-Callanna time. '

5.2 Pre-Adelaidean

Murrell and Utah geologists all believed that a number of
small exposures of 1leucocratic crystalline rocks, most of
which can be <classed as albitites, are inliers or windows
of pre-Adelaidean age that form the basement to the
Adelaidean sediments.

However, field observations made by CRAE (see section 7.1)
and also by J. Parker (SADME, pers. comm.) strongly suggest
that these rocks are parts of igneous bodies that intrude
Callanna Group sediments. This interpretation tends to be
confirmed by regional aeromagnetics which indicate a depth
of several km to magnetic basement and by some detailed
gravity carried out by Utah which show that many areas
underlain by Callanna rocks are relatively lighter than
those wunderlain by the ©younger sediments. This is the
reverse of what is expected if Callanna Group exposures are
assumed to indicate shallower basement.



It is thus believed that there are no pre-Adelaidean rocks
exposed in the Willouran Ranges, and that the albitites,
because of their exclusive occurrence in Callanna terrains,

are of Callanna (or pre-Burra) age.

5.3 Callanna Group

Callanna rocks occur in two distinct styles - layered
sequences typical of normal sedimentary piles, and
irregular bodies of chaotic megabreccia, generally referred
to as "diapirs" in most literature.

The layered sequences consist mainly of sandstone,
siltstone and dolomite of shallow water evaporitic
affinity. The breccias <contain a chaotic assemblage of

large and small blocks, the lithologies of which are all
represented in the layered sequences, as well as areas of
mafic volcanics., The matrix of the breccia is usually
carbonatic.

There 1is wuncertainty as to the relative stratigraphic
positions of these two groups of Callanna rocks. Murrell
places the megabreccia towards the ©base of the layered
rocks on the ©basis of detailed examinations in the Dome
Hill-Dunn's Mine area where he mapped several irregular
layers of megabreccia at different stratigraphic levels
within the layered rocks, but connected to each other by
cross cutting bodies of ©breccia, His interpretation is
that the sediment load induced decollement in certain early
Callanna (possibly evaporite-rich) units causing plasticity
and piercement of overlying layers.

Utah, however, placed the megabreccia at the top of the
Callanna Group and suggested that its chaotic nature was
the result of rifting that signalled the formation of
basins in which the Burra, Umberatana and Wilpena Groups
would be deposited. They believed that the basalt
occurrences, which they equated with the Beda Volcanics,
supported the rift theory.

Although this matter remains unresolved, these workers have
demonstrated very clearly that the Callanna rocks were
deformed and lithified before the onset of Burra
sedimentation, and that the Burra and Umberatana Groups
show a simple onlap relationship upon the Callannas.

Callanna rocks are severely faulted and tightly folded and
are rather more metamorphosed than the younger formations.
There are a 'number of copper ocurrences in the Callannas,
most of them located in the layered rocks.
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5.4 Burra Group

In broad terms, the Burra consists of a lower and upper
sandstone/shale sequence and a middle section of dolomite
and shale. The sequence is a simple layered one although
there are many lateral facies changes reflecting differing
depositional environments due to the proximity or otherwise
of the Callanna basement. Evaporitic conditions were not
uncommon during much of the Burra period as shown by the
pseudomorphs of <chert after anhydrite in shales of the
Witchelina Subgroup, and by the abundance of magnesite in
the Skillogalee Subgroup in the western part of the
Willourans. Algal dolomites are also a feature of the
Skillogalee Subgroup. '

The Burra rocks have been gently deformed into broad open
folds. Copper mineralisation occurs in places, generally
near the Callanna unconformity.

5.5 Umberatana Group

The Umberatana Group exhibits an unconformable relationship
with the Callanna Group, and a disconformable to
unconformable one with the Burra. At its base is the
glacigene Bolla Bollanna Formation, although this is not
present everywhere. This is overlain by a thick monotonous
shale sequence of Tapley Hill and Amberoona Formations.
Large scale slumping occurs in the Amberoona shales in
places.

The Boorloo and Breaden Hill copper workings occur in the
basal Umberatana.

6. ASSESSMENT OF PROSPECTS FOLLOWING UTAH'S INVESTIGATIONS

Most of the detailed prospect evaluation carried out in the
Willouran Ranges was done by Utah, and the extent of their
investigations demands an assessment in order to judge
their effectiveness.

The following sections deal briefly with each of Utah's
prospects, the locations of which are shown on plan no. SAa
2928, The local stratigraphic nomenclature set up by Utah
is wused in each case. Note that Utah's diamond drill holes
are prefixed WD and percussion holes WP, The comments at
the end of * each section are observations and conclusions
made by CRAE,
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6.1 Boorloo

Located in equivalents of Umberatana Tapley Hill Formation,
consisting of dark shales interbedded with lithic rudites

and lithic arenites which rest unconformably on
megabreccias of the Callanna Group. CRAE's observations
show that secondary Cu mineralisation occurs in

quartz-limonite(-carbonate?) veins wup to 15 cm thick. 01d
workings are restricted to a short strike length.

Australian Selection's soil and rock geochemistry produced
Cu anomalies that «crossed the stratigraphy at low angles.
Two diamond holes were drilled with best intersection being
0.5Z Cu. Utah drilled 5 diamond and 11 percussion holes
into wunits - B2 and B3.2 which showed that chalcopyrite was
distributed along bedding in places, as well as in the
quartz veins.

Drill hole grades in the oxidised zone, which extends to a
depth of 40-50 m, were generally between 0.1 and 0.5% Cu
with a few wup to 1Z. Only one hole, WP15, contained any
values above 17. In the primary zone, most intersections
were below 0.17 Cu, although a few isolated samples
returned values to 0.57 and fewer still to 1% or more,
although these were mostly due to the intersection of
individual quartz veins in a sample (e.g. WD4). The only
exception to this pattern was WP1l5 which contained a 28 m
intersection from 128-156 m averaging 1.1Z Cu. This was
part of a much wider interval of 134 m from 22-156 m which
averaged 0.67%.

Twenty-two samples from WP15 were also assayed for Au, but
values were. all below 0.01 ppm. A track etch survey on
several very widely spaced traverses showed that weak
uranium anomalism was associated with Cu mineralisation.

Comments: The minefalisation intersected  in WP15 was
closed off 95 m updip by WP66, 60 m downdip by WD4, 400 m
- along strike to the north by WP27, and 300 m along strike

to the south by WD8. The most optimistic estimate of
tonnage represented by WP15 is about 17 Mt, with a grade
probably of 0.5Z Cu or less. The Cu potential of the

prospect appears to be fully explored, and the possibility
of Au mineralisation in a vein stockwork is severely
downgraded by the negative Au assays from WP15.

6.2 Breaden Hill

The Breaden Hill workings are located at the same
stratigraphic 1level as Boorloo, but about 3 km to the
south. Shallow percussion drilling was carried out first
by Australian Selection and then by Noranda who outlined
100 000 t of oxidised mineralisation running 1.4% Cu, to a
maximum depth of 25 m.
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Utah drilled two percussion holes in the vicinity of the
workings. Although WP18 assayed 1.6%Z Cu over the top 18 m,
primary mineralisation in both holes was below 0.1%.

Five other percussion holes were drilled into unit B3.2 at
distances from 1 to 4 km along strike from Breaden Hill,

but all values were less than 500 ppm Cu.

Widely spaced track etch surveys were also carried out in
this area with results similar to those at Boorloo.

Comment: A weak stratigraphic distribution of Cu in unit
B3.2 has been demonstrated by drilling at approximately 1
km intervals north and south of the Breaden Hill mine. No
further work is warranted.

6.3 Black Shale

01d workings occur in two separate areas in black shale and
arkosic sandstone towards the top of the in-sequence
Callanna Group. Several strike oriented Cu anomalies were
outlined by Australian Selection and Noranda, and Utah
drilled 14 percussion and two diamond drill holes in
several areas, as well as some shallow geochemical holes.

A1l holes except two returned Cu assays of several hundred
ppm only. WP86 intersected 34 m of 0.37Z from 12-46 m, and
WP110, 1located 300 m along strike in the same stratigraphy,
obtained 38 m of- 0.2% over the interval 52-90 m.

Comment: Several units were shown to contain elevated but
subeconomic Cu wvalues over a considerable strike distance.
Soil samples in the thick black shale unit BS3 contained no
anomalous Pb and Zn, thus downgrading a McArthur River
Pb/Zn model.

6.4 Callanna

The principal target in this area was unit R3 consisting
mainly of calcareous arenite and siltstone, and belonging
to the layered Callanna Group sequence. In Murrell's
stratigraphic scheme, R3 comprises the top of the Dome
Formation (felspathic sandstone, shales), all of the Rook
Tuff (andesitic -to rhyodacitic silty tuff) and most of the
Dunn's Mine Formation (calcareous siltstone, dolomites),
the 1latter being the host to a large number of abandoned Cu
workings. '

Stream sediment geochemistry carried out successively by
Australian Selection, Anaconda and CEC outlined the same Cu
anomalies each time, although CEC was able to pin down the
unit R3 as being responsible for most of the anomalism,
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CEC then soil sampled the most anomalous zones but did not
cover all parts of the anomalous unit.

Utah carried out a soil sampling programme over part of the
area, then drilled 16 percussion holes and 4 diamond drill
holes in anomaly A extending south from The Dome prospect
for about 3.5 km, 3 percussion and 1 diamond hole over a
strike 1length of 400 m in the vicinity of the Callanna mine
(anomaly B), 4 percussion and 3 diamond holes in anomaly C
over a strike 1length of 700 m, and 6 percussion and 2
diamond holes over a strike length of just over 1 km at a
fourth anomaly. Holes were sited on a combination of
stratigraphic and geochemical targets.

In anomaly A, most holes reported values of several hundred
~ppm Cu, although there were five intersections, generally

about 6 m wide, in the range 0.2-0.357 Cu in the primary
zone, At anomaly B, the Callanna mine, the hole sited
directly beneath the diggings intersected 6 m of 0.5% Cu,
whilst adjacent holes again contained short intervals of
about 0.3%7. At anomaly C no significant intersections were
made. The fourth anomalous area, west of the Callanna
mine, produced the highest grade intersection in the whole
prospect, 8 m of 0.8%7 Cu from 132-140 m in WP121, but this
was not duplicated 80 m downdip by WD34, in which all
assays were less than 0.1%7 Cu.

Utah's soil samples were also assayed for uranium, with the
maximum value being 29 ppm although the majority were below
4 ppm.

Utah also carried out a gravity survey over the soil
sampling grid - an area of 4 km2. This was prompted by
the hope that pre-Adelaidean basement would occur beneath
the Callannas at relatively shallow depth and also by the
few U values between 20 and 29 ppm in soil samples. There
was little gravity relief over the area except for a single
low that <corresponded with Dome Hill and was thought to be
a topographic effect.

Comment: The large amount of drilling carried out in this
area appears to have fully tested the geochemically
anomalous units. No additional targets were suggested by

the gravity work.
6.5 Dunn's

This 1is a southwards continuation of similar stratigraphy
covered by the Callanna area, and likewise contains many
old workings in unit R3, as well as others in Rl (siliceous
siltstones and arenites, possibly the same as Murrell's
Rook Tuff).

Stream sediment and soil geochemistry by Australian
Selection indicated Cu anomalism associated with the R3
unit. Noranda supplemented this with some hand augering.

4

an
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Utah drilled 16 percussion holes at four different
stratigraphic 1levels and also carried out soil sampling
over a black pyritic shale (unit WR3) and dolomitic arenite
(WR4). Nine ©percussion holes were drilled to investigate
about 5 km strike length of R3, three were drilled into
unit R1, three into wunit WR2.2 (a pyritic dolomitic
siltstone) and one into WR3 and WR4.

Although weak Cu anomalism was shown to occur at each of
these stratigraphic levels, only R3 produced primary grades
over a few hundred ppm. WP10 contained 8 m of 0.6% Cu from
52-60 m and WP13 intersected 6 m of 0.4% from 68-74 m.

Comment: A1l cupriferous wunits appear to have been
adequately tested. '

6.6 Rook's

The stratigraphy and search targets are identical to those
in the Dunn's area to the north, and similar work was
carried out by Australian Selection and Noranda.

Units R1 and R3 were both investigated by Utah over a
strike length of about 1.5 km by 6 percussion and 2 diamond
holes (R1) and 4 percussion holes (R3), whilst WR2.2 was
investigated by three percussion holes and WR3 and WR4 by
one.  Sub-economic sulphides were intersected over short
intervals only in Rl (e.g.: 4 m of 0.6%Z Cu in WD5). No
primary mineralisation of any.significance was intersected
in R3, WR2.2 or WR3/WR4, although WP6 intersected 20 m of
0.5% Cu in the oxidised zone in R3. '

A programme of rock <chip sampling on a 100 x 25 m grid
(1197 samples) was then carried out over several kilometres
of strike exposure of basal Burra units ER2 and ER3 to
search for stratiform Au. The maximum assay was 0.15 ppm
Au but most samples contained less than 0.005 ppm.

Comment: - The stratiform Cu and Au potential have been
adequately investigated.

6.7 Kersantite

This area adjoins the southern boundary of the Rook's area.
The Callanna Group consists of a complexly deformed layered
sequence and an area of megabreccia containing mafic
volcanics and an exposure of albitite mapped by Utah as a
pre-Adelaidean window.

No geochemical anomalies were detected in this area. Rock
chip samples were collected by various companies, and
included one by Dampier Mining that assayed 1100 ppm Zn and
600 ppm Pb (see plan no. SAa 2931) although its location

cannot be precisely determined.
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Utah drilled no holes but did carry out a gravity survey
over 8 km2. Higher Bouguer values appeared to coincide
with Burra Group sediments and lower values with Callannas.
No distinct anomalies that might indicate Olympic Dam type
mineralisation were observed.

Comment: The Dampier rock sample should be followed up.

6.8 West Willourans

This area lies immediately south of Kersantite and consists
of a Callanna sequence similar to that in Kersantite and an
on-lapping Burra sequence on the -eastern side which
contains many old Cu workings.

In the Callannas, an evaporitic unit of dolomites and
siltstones (WU2) and the overlying black pyritic shale
(WU3) (equivalent to WR2 and WR3 in the Rook's and Dunn's
areas) were investigated by four percussion and two diamond
holes by Utah. The only significant intersection was 2 nm
of 0.25% Cu from 40-42 m in the primary zone in WP1l5.

In the southwestern part of this area, it was thought that
the block of Callannas just east of Dorothy Waterhole was a
horst and that the pre-Adelaidean unconformity might be
relatively close to _surface. Hence a gravity survey was
conducted over 9 km2. This showed in general that the
Callanna rocks gave a lower gravity response than Burra or
Umberatana. No discrete anomalies were found.

Twenty-three rock samples collected over Callanna rocks by
Utah gave a maximum of 9 ppm U. There was no correlation

between U and Cu assays.

Utah carried out a large amount of drilling for copper in
the arenitic Burra sequence 1lying wunconformably on the
Callannas, and also carried out soil sampling and drilling
specifically for gold. Nine percussion and seven diamond
holes were drilled over a strike length of about 3.5 km to
investigate unit WW2 which Utah believed to be located
somewhat above the base of the Burra Group, although
Murrell put it right at the base in the Top Mount
Sandstone. The highest results were obtained in the
vicinity of the main group of workings at Douglas Gully
where WD17 intersected 10 m of 0.5Z Cu from 56-66 m and .two
percussion holes intersected 0.4 and 0.3% mineralisation.
The next ranking intersections (0.1-0.2%7) were made at a
second group of workings south of Douglas Gully, but all
other holes contained insignificant values in the primary
zone.

A small amount of Au had been recovered from Douglas Gully
at one time so Utah soil sampled an area of Burras about 2
km along strike by 500 m wide on a 100 x 25 m grid. Almost
all samples contained less than 0.1 ppm Au but a very
restricted anomaly of 19.5 ppm- in the middle of the Cu
workings induced Utah to drill a hole (WD40) through the '
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kaolinitic zone known as the Elbow Shear which was thought
to be the host to the Au mineralisation. Four separated 1
m samples assayed between 0.1 and 0.18 ppm Au and a fifth
assayed 2.3 ppm, but in each case the core sample contained
a quartz-sulphide vein, and Cu was also elevated.

Comment: The stratiform Cu and Olympic Dam type targets
‘have been adequately investigated. Further examination of
the Au potential may be warranted.

6.9 Euraminna

The Euraminna prospect contains the largest exposure of
albitite thought to represent pre-Adelaidean basement.
Surrounding this are mafic volcanics, felspar porphyry,
coarse clastic sediments, all of which may be haematitic
and/or brecciated in places, and an upper sequence of
chemo-clastic sedimentary units of Callanna age.

Twenty-one rock samples were collected by Murrell who first
suggested a pre-Adelaidean age for the albitite, and a
large area was soil sampled by Utah. No significant base
metal or Ag values were obtained.

Utah considered this area to be highly prospective for
Olympic Dam type mineralisation and drilled two percussion
and three diamond holes in an effort to investigate the
"unconformity" believed to occur at the margin of the
albitite, A track etch survey of 302 cups at 100 m centres
was also conducted.

Only one hole (WP80) passed definitely into albitite.
Three remained in Callanna Group rocks for their full
length (WP79, WD19, WD20) and one (WD33) was interpreted to
have drilled within the ‘contact zone for most of its

length. Apart from a 2 m intersection of 0.27 Cu in
Callannas in WP79, there were no Cu assays greater than 500
ppm in any hole. Other base metal values were no higher

than several hundred ppm, Au was below detection limit (not
given) in WD33 and U was less than 18 ppm in the same
hole. Ag assayed up to 10 ppm in WD20, but below 1 ppm in
WD33.

The track etch survey showed that the igneous complex and
surrounding rocks were low in radioactivity although three
anomalies of wup to 6 times background were detected over
Callanna rocks. The highest was partly tested by WP79.

Geochemical sampling  of rocks on a 100 x 25 m grid for Au
was then carried out over 4 km of strike exposure of lower
Burra Group units E8 and E9 (548 samples) but the maximum
assay was 0.02 ppm Au. '
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Comment: The albitite exposed here and elsewhere in the
Willourans is not now believed to be of pre-Adelaidean age
(see later idin this report). 1In any case, in view of the

low drill hole assays obtained by Utah, no further work is
warranted at this prospect, ’

6.10 Horseshoe

This area is situated between the northeastern side of
Euraminna and the western side of Callanna and covers
layered rocks and megabreccia of the Callanna Group lying
unconformably beneath clastics and carbonates of the
Bungarider Formation.

Dampier Mining collected a few rock chip samples in the
area and Utah carried out more extensive soil sampling and
dragbit drilling (deeper soil sampling) but without
achieving any significant results. ‘

Utah believed that the presence of basic volcanics in the
Callannas might suggest proximity to pre-Adelaiden basement
and hence carried out a gravity survey over 4 km? to
search for Olympic Dam type mineralisation at or close to
the unconformity.

Gravity relief was low and there 'was again a weak
correspondence between gravity lows and Callanna beds, and
between gravity highs and Burra rocks.

Extensive dragbit soil sampling was carried out over the
Burra Group sediments but all values were low.

Comment: There 'appears to be no potential for the
discovery of wunconformity related mineralisation here, and
the unfavourable soil- sampling results offer no

encouragement for stratiform mineralisation in the Burra
rocks.

6.11 Bungarider-Chintapanna

This area .covers a strip of ground parallel to and on the
northeast . side of the Bungarider Fault. Coarse to fine
clastics of Callanna age form a complex zone over which
shales of possible Amberoona Formation age were deposited
unconformably in several areas. Sediments of the
Bungarider Formation onlap to the east. Two small
exposures of albitite occur in Callanna rocks, although
only one of these (the Chintapanna "window") was recognised
by Utah.
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Australian Selection and Utah both collected soil samples
in the Chintapanna window area but, apart from two small
anomalous copper zones found by the former, no major
anomalies were delineated.

The presence of albitite with its presumed inference of
possible shallow pre-Adelaidean basement influenced Utah to
carry out a gravity survey over the whole area (16 km2).
Gravity relief was up to 8 mgal and several prominent
anomalies were outlined. A gravity high partly surrounded
by three 1lows was selected for drilling although the hole
(WD37) was sited somewhere between this high and an
adjacent low to the northeast, and about 300 m off the
centre of the high. WD37 intersected dolomitic siltstone
over its full length of 288 m (vertical hole) and base
metal, Au and U assays were not anomalous.

Utah believed that the rocks intersected in WD37 belonged
to the Amberoona Formation and that their higher density
accounted for the gravity high; the lows all coincided
with Callannas.

Comment: The modelling by Utah's consultant of a
hollow-cone model to best fit the gravity lows shows the
low density source to be the Callanna beds themselves
rather - than the inferred proximity of low density
pre~Adelaidean basement.

Although WD37 cannot be said to have tested the source of

the anomaly, the steep slope of the north and south flanks
(>1 mgal over 1less than 200 m) implies a shallow source.
If the source was to be a metallic ore deposit and not a
thickening of the carbonate wunit intersected in WD37, it
would be expected that soil and rock chip samples on lines
7600N and 7800N would have contained anomalous values. The
absence of such values strongly suggests that the anomaly
is caused by a wedge of high density sediments onlapping
the Callanna palaeo-islands.

No other significant anomalies are apparent in the
contoured data.

Haematitic and brecciated zones should be inspected.

6.12 Tarlton North

This area, which lies northwest of the
Bungarider-Chintapanna area but in the same location with
respect to the Bungarider Fault, contains a Callanna

sequence consisting of severely deformed carbonates and
clastics as well as =zones of mafic volcanics and one of
albitite, all in disoriented fault blocks. There are
several areas of old Cu workings.

>
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Utah collected 528 soil samples but no anomalous base metal

values were obtained. . A gravity survey was then carried
out over about 20 km2 (including a small separate area
north of  Rischbieth). Several gravity highs were
delineated, the two most prominent being over an exposure

of basalt containing some Cu workings known as Muntu, and
near Rischbieth Gap over an area of Burra Group sediments
close to their unconformable contacts with the Callanna.

The Muntu anomaly was investigated by WD38 which
intersected 80 m of basalt which was assumed to explain the
anomaly. It contained no anomalous base metals or Ag. The
Rischbieth Gap anomaly was drilled by WD35 with the
expectation of penetrating a pre-Adelaidean basement high.
The hole remained in dolomitic siltstones of Burra age for
its entire . 490 m length and contained no more than 250 ppm
Cu, even where it traversed the cupriferous Burra unit T2
(see Warra Warra section).

Comment: It is very difficult to interpret the gravity
data in such a structurally complex area as here, and its
nature 1is therefore doubtful. The Muntu anomaly seems to
be satisfactorily explained, and the low geochemical levels
in the hole drilled to investigate the Rischbieth Gap
anomaly offer no encouragement to examine it 1in more
detail.

Haematitic and brecciated zones should be inspected.

6.13 Warra Warra

Warra Warra adjoins the eastern side of the Tarltomn North
area and covers a sequence of cupriferous Burra sediments
that wunconformably overlie Callanna rocks. There are many
old Cu workings here including the Warra Warra mine that
was the biggest producer of copper (at least 1250 t of ore)
in the Willourans.

Stream sediment Cu anomalies were delineated by Australian
Selection, Anaconda and Altarama Search. Australian
Selection soil sampled about 4.5 km2 over the Warra Warra
mine and surrounding area, and demonstrated a stratigraphic
control over the anomalous Cu distribution.

Utah carried out limited soil sampling and then drilled 26
percussion and four diamond holes into six stratigraphic
targets: four in the lowermost N2 unit, one in T2, and
unit W2.2 which hosts the major geochemical anomaly and
most of the old workings. 1In N2, eight percussion and one
diamond hole obtained grades varying from zero up to 0.47
Cu. Three percussion holes were drilled into unit T2
around the Warra Warra North workings but no Cu
mineralisation was intersected. The W2.2 unit was
intensively explored over a strike length of 3 km by 11
percussion and three diamond holes but the highest primary
grades encountered were only 0.2% Cu in four holes all near
the old workings, although 10 m of 1.37 Cu was intersected
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in the secondary =zone at the same location. It was noted
by Utah that most of the better downhole Cu intersections
were coincident with quartz veins,.

Following this work a geochemical survey was conducted over
an area about 2 km along strike by an average of 1.4 km
wide in order to <cover units N2 and T2 in the search for
stratiform Au. A total of 1510 samples (mostly rocks, but
a few soils) were collected, the only significant results
being two assays of 0.5 and 0.9 ppm Au near some old pits
in unit N2, Diamond hole WD39 was drilled to investigate
subsurface Au and Cu values at this location and also, it
was hoped, to penetrate the Burra/Callanna unconformity.
The 610 m hole did not reach the unconformity and contained
no significant Au values (maximum 0.04 ppm). Copper
mineralisation was restricted to a 4 m interval of 1.0% in
the secondary zone.

Comment: The cupriferous horizons have been adequately
tested, although some of the embayments in the
Burra/Callanna unconformity may be worth examining more
closely.

6.14 Rischbieth

This - area contains Burra sediments onlapping Callanna Group
rocks of the Tarlton North area. A number of old workings
occur at several stratigraphic levels and ten geochemical
traverses were made to locate the most cupriferous beds.
One percussion and one diamond hole were drilled near a
group of workings but 1 m of 0.47 Cu was the only assay of
any interest. :

Comment: The Callanna/Burra unconformity area should be
examined as well as the Rischbieth Dolomite reef zone of
Murrell.

6.15 Wangianna

Only Cretaceous and Tertiary rocks outcrop in this area. A
12 km?2 gravity survey was carried out in order to
investigate 1in greater detail a gravity high shown on
regional SADME maps. A high and a 1low both with an
amplitude of about 3 mgal and both trending north-northwest
were delineated. Speculation was made upon their causes
and two holes were recommended to investigate them but were
never drilled.

Comment: The survey reproduced the regional gravity
pattern in more detail. The anomalies appear to be of no
particular form and do not warrant drilling
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6.16 Tarlton West

West of Tarlton North a narrow exposure of Callannas is
surrounded by Burras with a fault contact on the west and
an unconformity on the east.

Utah carried out soil sampling on six widely spaced
traverses but only four assays were above 100 ppm Cu, the
highest being 280 ppm in dolerite.

Comment: No further work is warranted here.

6.17 Top Mount

The Top Mount area covers Callanna and Burra rocks close to
the Norwest Fault. A few old pits occur in two localities
in lower Burras.

Utah sampled on two traverses over Callanna rocks and on
five traverses over Burra rocks and delineated a strike
oriented Cu anomaly over wunit TM6 in the vicinity of the
Top Mount diggings. It was observed that copper occurred
in siderite-quartz veins at both sets of diggings.

Thirty-nine stream sediment samples were collected over
Callanna and Burra terrains in the area. - The highest Cu
values (70 ppm) corresponded to the unit TM6.

Comment: In view of the fact that Cu occurs in basal Burra
arenites, the area should be further examined.

6.18 General Comments

Utah noted that anomalous Cu values were widespread at
certain stratigraphic levels, but that significant
concentrations of Cu mineralisation were usually located:

a) on fold limbs,

b) close to an unconformity,

c) in association with quartz-carbonate-sulphide
veins and stringers,

d) often in areas of leached and/or silicified
sediments.

7. CURRENT EXPLORATION

This section documents the year's activities under target
headings as described in the Introduction.
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All samples collected during the year are located on plan
no. SAa 2828. Petrographic descriptions of rocks are given
in Appendix I and analyses are 1listed on sample ledger
sheets in Appendix II.

7.1 Olympic Dam Type Deposits

The exposures of albitite were natural starting points in
the search for Olympic Dam type mineralisation because of
the belief that they were windows of pre-Adelaidean age.
However, after making field inspections at six localities
and having considered Murrell's and Utah's earlier work, it
is now believed that the albitites are intrusive into
Callanna Group rocks and, because of their absence in Burra
terrains, are probably of Callanna age.

Support for this assertion comes from various features
noted at the different outcrops. The albitites are named
on plan no. SAa 2828 as well as being shown on the
geological map (plan no. SAa 2929). As will become
apparent, the term "albitite" is used rather loosely and,
although the rocks are not identical, they are all coarse
grained and leucocratic with a high content of felspar and
commonly contain green or brown calcic or mafic minerals.
They all have orange-brown weathered surfaces and are
considerably fractured.

At Chintapanna where Utah describe the igneous rock as a
leucocratic, haematitic, oligoclase quartz diorite, it
contains large grains of interstitial haematite. Although
the actual contact is concealed, Callanna quartzites with
vertical dip were observed <cropping out about 40 m away
from . the diorite at its southern end, suggesting an
abutment of these rocks against the diorite rather than a
sedimentary onlap.

At North Bungarider the rock has been described as an
albitised epidotised leucogabbro (sample no. 1159305) and
as an albitised quartz-syenite (sample no. 1159335) and is
flanked on the northeast and southeast sides by
iron-flooded shales.

The Euraminna albitite was examined in detail by Murrell
and Utah geologists and appears to consist of a core of

epidotised essexite (an alkali felspathic gabbro)
surrounded by a rim of syenite rich in albitic plagioclase
(and carbonate). The adjacent rocks comprise mafic
volcanics, iron-rich conglomerate and siltstone, basaltic

felspar porphyry and lamprophyric bodies. These rocks dip
both away from and towards the igneous complex, and contain
zones of brecciation.

The Callanna albitite is felspar rich with interstitial
haematite. Dolomites and shales on the western side dip to
the east and west, and in several places strike directly

towards the igneous body only 10-20 m away. The sediments
are also brecciated and contain quartz in many places.
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At West Willouran the rock is described as an
albite-diorite or soda-syenite which <contains about 85%
albite and therefore qualifies for the name albitite
(sample no. 1159294). Magnetite or pyrite constitutes
about 2-3%Z of the rock volume. The albitite appears to
have a sheared iron-rich contact on the northern side with
shales, sandstones and mafic volcanics, and there is a
probable high angle contact between sandstone and albitite
on the eastern side.

In the Rischbieth area, sample no. 1159202 is a quartz
syenite containing 80% alkali felspar and interstitial

limonite. It is similar to sample no. 1159335 from the
North Bungarider albitite and to mno. 1159294 from West
Willouran. It is «cut by a dyke of phlogopite-albite
(sample no. 1159203). The albitite contains

limonite-filled fractures and appears to be fault bounded
on all sides.

The major features shown by these six occurrences are:

a) petrological similarity,

b) the presence of surrounding rocks rich in iron,

c¢) shearing or brecciation in surrounding rocks,

d) the transgressive nature of the contacts with
surrounding rocks, either along strike or down dip.

Taking into account the presence of iron-bearing minerals
in interstitial positions, thus suggesting they are of
primary origin, the above features are compatible with the
intrusion of an diron-bearing leucocratic felsic igneous
body into a sedimentary pile, perhaps still saturated,
causing brecciation and haematitisation of some of the wall
rocks. Albitisation of the igneous felspars may well have
been caused by sodium-rich fluids derived from the Callanna
sediments, many of which were halitic.

The geochemistry of the albitites and wall rocks has also
been investigated. Sample numbers and analyses are given
on sample ledger sheets in Appendix II. Samples
1159145-148 were analysed for Au only, whilst the remainder
were analysed for Cu, Pb, Zn, Ag, Au, Hg, Ba, Ce and As,
but no anomalous values were detected. For convenience,
the sample numbers referring to various localities are set
out below.

Chintapanna 1159306 albitite
North Bungarider 1159197 albitite
1159305 albitite
Euraminna 1159145 massive haematite
1159146 albitite
1159147 massive haematite
1159148 quartz porphyry

Callanna 1159288 albitite
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West Willouran 1159193 mafic volcanic
near contact
1159194 albitite
1159295 shale at contact
Rischbieth 1159304 albitite

Murrell also <carried out analyses of the albitite and
adjacent rocks at Euraminna and Utah analysed rocks from
most areas also. No anomalous assays were reported from

any of this work.

All albitites except the Euraminna one were found to
exhibit ©background levels of radioactivity except for an
occasional high spot up to twice background.

Utah's detailed gravity surveys, as discussed earlier, were

of limited value  and provided no encouragement to
investigate any areas in more detail.

7.2 Stratiform Lead-Zinc

The search for stratiform Pb-Zn mineralisation took three
forms:

a) the delineation and sampling of local black shale
basins, :

b) examination of the Rischbieth Dolomite,

c) other sampling.

7.2.1 Local Basins

In the West Willouran area, a black pyritic shale unit of
the Callanna Group appears to infill two small basins as
shown by the outcrop patterns of the units above and below
(see plan no. SAa 2977).

The black shales of wunit WU3 <crop out very poorly but
Utah's diamond drill hole WD25 traversed most of the unit
at 1its thickest part without encountering any base metal
sulphides. Samples were <collected from dolomites and
cherts (nos. 1159188-192) of unit WU2 but these were low in
all elements except for slightly elevated base metal values
in a weathered sample. Four of Utah's percussion holes
penetrated this unit.

Growth faulting associated with deposition of the Tapley
Hill "Formation was noted on the eastern side of the E.L.,
4.5 km southeast of Willouran Hill. This area, known as
East Willouran, was also the site of some elevated Zn
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values from a stream sediment survey carried out by
Anaconda, which values are shown on plan no. SAa 2931. The

area was mapped, and rock samples and additional stream
sediment samples were collected (see plan no. SAa 2924).
Ledger sheets for rock samples are contained in Appendix II
and for stream sediment samples in Appendix III.

Thin bedded stromatolitic dolomites with interbedded fine
grey sandstones, probably of the Burra Group, are truncated
on their northern side by the growth fault and on their
eastern side by either a fault or an unconformity. The
major zone of Burra arenites in the western part of the
area is bounded by an unconformity in the south and
possibly by a fault in the north.

Basal Umberatana sediments consist of black shales
(predominant) containing beds of conglomerate and dolomite
0.5-3 m thick. Most of the <conglomerates consist of

sub-rounded pea-sized pebbles of the Burra dolomite and
sandstone, although clasts can vary from grit size up to
0.5 m. The abundance and grain size of conglomerates
decreases northwards and eastwards. The attitude of these
sediments close to the growth fault can be clearly seen,
and the predominance of black shale indicates that they
belong to the Tapley Hill Formation.

The ©black shales adjacent to the northern -side of the
growth fault were thought to be a possible host for
stratiform Pb-Zn mineralisation. Anaconda obtained five
values over 100 ppm Zn in this area, the highest being 173
ppm, but these were not duplicated by the current sampling
which gave a maximum of only 70 ppm, although approximately
in the same location. (Both surveys utilised the -80 mesh
fraction). A number of rock samples were collected, the
highest assay being 115 ppm Zn. No gossanous material or
other signs of sulphide mineralisation were observed.

7.2.2 Rischbieth Dolomite

The Rischbieth Dolomite, as mapped by Murrell, is a reef
facies southeast of Rischbieth Well developed where the

shales, dolomites and sandstones of the Mirra Formation
(Skillogalee Subgroup) lap onto the wunderlying Callanna
rocks. The environment appeared to have potential to host

Mississippi Valley type mineralisation.

A thorough examination was made of the reef area and the

(gradational) interface between reef and deeper water
facies but no signs of solution <collapse or other
brecciation were observed. Minor quartz and haematite

veining occurred at one locality but no mineralisation or
gossan was noted anywhere in the area. No samples were
taken.
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7.2.3 Other Sampling

Rock <chip samples were collected from other units of black
shale at various locations, and also 1in areas where
sampling by previous workers returned anomalous lead or
zinc assays.

Samples of ©black shale of Callanna age were collected from
the Boorloo Siltstone (1159247-248 and 1159296) and the
Recovery Formation (1159249) in the Boorloo-Dome Hill area
and from the Boorloo Siltstone (1159291-293) 1in the
Dunn's-Rook's area. Sample no. 1159250 was collected from
an area of Black Knob Marble, 4 km west of the Callanna
Mine, where Dampier recorded 110 ppm Pb (see plan no. SAa
2928), and. samples 1159220-229 and- 1159232-233 from
ferruginous and brecciated shales in the Delusion Hill area
where a sample containing 5000 ppm Pb was reported by H.R.
Gillespie. Three of the latter samples returned values
between 1250 and 2000 ppm Cu, but Pb values were all low
(see plan no. SAa 3027).

In Burra Group rocks, samples of black shales were
collected from the basal Witchelina Subgroup at the Top
Mount Diggings (1159205-206), from the Camel Flat Shale in-
the Twenty Mile Hill area (1159230-231, 1159235-237) and
from other Skillogalee Subgroup rocks near Mt. Norwest.
(1159207) and near 0l1d Mt. Norwest Homestead (1159234).

A number of samples were <collected from shales of the
Tapley Hill and Amberoona Formations near the base of the
Umberatana Group. Nos. 1159302-303 were obtained between
Finniss Springs Homestead and Rischbieth Well, and nos.
1159289-290 from an area 4 km north of Mirra Bore where
Dampier recorded 930 ppm Zn. Nos. 1159179-186 and
1159238-246 were taken in the East Willouran area already
described (see plan no. SAa 2924).

There were no anomalous results from any of the above

samples, except for the few Cu assays already mentioned.
No secondary Pb or Zn mineralisation was noted.

7.3 Stratiform Copper

Utah's stratiform Cu search was directed at rocks
satisfying three main criteria.

a) Located stratigraphically just above an
unconformity. The importance of the
unconformity was believed to decrease from
the pre-Adelaidean/Callanna boundary upwards.

b) Arenites deposited in a subtidal deltaic
environment. : ;

c) Units that are geochemically anomalous in Cu
over wide areas.



- 27 - n”

Utah's investigations suggested that elevated Cu values do
occur at a few stratigraphic levels over long distances in
the Willouran Ranges but none of their drilling intersected
significant concentrations of Cu.

CRAE's model for Copperbelt mineralisation was rather more
defined than Utah's, the main factors being:

a) Localisation in synforms or small basins directly
overlying basement (mineralisation could even be in
contact with basement in places),

b) Host rock of sandstone, arkose, conglomerate or
shale with abundant anhydrite (or its pseudomorph)
close to the mineralisation,

c) A prominent dolomite above the mineralised bed.

The proximity to basement was believed to be of prime
importance and it was considered that, in the Willourans,
the Callanna Group is the basement equivalent to the Muva
System of Zambia. The main reasons for this are:

a) Callanna rocks are the oldest exposed in the
Willourans. (The albitites are thought to be of
Callanna age - see section 7.1 of this report).

b) Onlap relationships are common at
Callanna/post-Callanna boundaries.

¢) The Callannas are severely faulted and folded, and
are metamorphosed to greenschist grade, whereas the
younger successions occur in broad open folds and
are virtually unmetamorphosed.

d) The Callannds contain several Cu occurrences.

On this reasoning, the main target for stratiform Cu
mineralisation was the interbedded arenite-shale sequence
at the base of the Witchelina Subgroup where it lies in
contact with Callanna Group rocks. The actual name of this
basal sequence 1is unclear - in places it is referred to as
the Top Mount Sandstone whilst in others it is probably
part of the Willawalpa Formation.

7.3.1 Kingston Area

A large number of very shallow old pits have been dug at
two stratigraphic levels in the Willawalpa Formation in the
Kingston area over a strike distance of about 3 km (see
plan no. SAa 3028). The location of the Callanna/Burra
unconformity 1s in contention in this area because there is
no angularity to mark the boundary, nor are the lithotypes
diagnostic. However, ~ it is thought that the unconformity
occurs approximately where Murrell locates it: on the east
side of a continuous quartzite ridge, to the east of which
the wunits appear (from photo interpretation) to have an
onlap relationship to it. This is supported by the fact
that the sediments west of, and including, this quartzite
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are tightly folded at a locality 4 km southeast of the
Kingston mine, whilst the rocks to the east are undeformed,
strongly suggesting that the former are of Callanna age.

It can be seen then (from plan no. SAa 3028) that the Cu
occurrences are very close to the unconformity, but the
photo trends clearly show that they occur at two different
stratigraphic levels. In fact the pits at Upper Wattle
Well can be seen in detail to 1lie at three different
levels,

Most mineralisation occurs in felspathic quartzite (see
petrographic descriptions of samples 1159317-318, 1159330
in Appendix I). In the Kingston area, mineralisation is
restricted to a single bed of felspathic quartzite which
contains many transverse quartz veins of probable
diagenetic origin. Mineralisation 1is generally located
within a few centimetres of these veins. A few similar
veins also occur at Upper Wattle Well, but most
mineralisation occurs in patches in a 2 m wide quartzite.
A few scattered grains of chalcopyrite were noted in this
bed, and cavities after sulphide were common. . No
anhydrite or pseudomorphs thereof were observed in the
vicinity of these occurrences.

Cobalt values were very low, being less than 4 ppm even for

samples containing more than 1% Cu. No anomalous
radioactivity was noted.

7.3.2 Warra Warra Area

About 1.5 km west of the Warra Warra North mine there is an
embayment of Willawalpa Formation and succeeding wunits
resulting in a synform known as the Warra Warra Syncline.
The area near the Callanna contact was prospected and
samples (numbered 1159347-350) were collected in the axial
region of the fold. Two samples contained 590 and 950 ppm
Cu, but these were taken a few hundred metres along strike
from Cu workings and are not considered significant.

Sample no. 1159353 was collected adjacent to the
Callanna/Burra contact where it is crossed by the
Rischbieth-Warra Warra track, and no. 1159337 was taken 1.5
km west-southwest of the Warra Warra mine in the footwall
unit, and within 50 m of the unconformity. Neither sample
was anomalous.

7.3.3 Other Areas

The Top Mount Sandstone was inspected at Cadnia Hill and at
a locality 8 km northwest of Cadnia Hill. The unit
consists mainly of thin bedded fine to medium grained

Iy
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felspathic sandstones and minor sandy siltstones. They
contain only minor ferruginous matter and exhibit very low
radioactivity. No indications of mineralisation were

noted.

An embayment about 1000 m across of Willawalpa Formation in
Callanna basement lies about 3 km west of Willouran Hill
and contains siliceocus siltstones with many cavities after
pyrite. There are also some conglomerates, and veins of
limonite are common. Radioactivity is up to 200 cps (i.e.:
about 1.7 times background on BGS-3 scintillometer) and
sample no. 1159338 contained 360 ppm Cu.

At the Top Mount diggings which are located in possible
Copley Quartzite, soil sampling by Utah defined weak
stratiform zones of anomalous Cu in unit TM6. However,
exposures in pits strongly suggest that the bulk of the Cu
is confined to «cross-cutting quartz (-carbonate) veins.
Sample 1159342 (2700 ppm Cu) taken in wallrock about 40 cm
away from a cupriferous vein and 1159343 (560 ppm) taken
about 1 m away from a different vein seem to confirm this.

At the Horseshoe prospect 5.5 km west of the Callanna mine,

shales and dolomites of the Myrtle Springs Formation
(Bungarider Subgroup) 1lie wunconformably on Callanna rocks
and are folded into a tight syncline. Siliceous dark

slates (samples 1159340-341) contained 200 and 120 ppm Cu.

7.4 Diamonds

Reconnaissance gravel sampling was carried out over the
entire E.L. to search for kimberlitic indicator minerals.
The ©programme was helicopter assisted and 126 samples were
collected. Their locations are shown on plan no. SAa 3029.

Results of the processing of these samples will not be
available for many months.

7.5 Hydrothermal Mineralisation

Areas of conspicuous veining, fracturing and brecciation
were examined and sampled in the search for hydrothermal
deposits of base metals, gold or uranium. '

The following observations were made at each locality.

a) Breccia 3 km northwest of Witchelina homestead
consists of fractured clean fine grained quartzite
with a matrix of quartz and quartzite. The rock
contains a few cavities after sulphide. No
anomalous radioactivity was noted, and no haematite

was observed.
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Breccia 2.7 km northwest of Chintapanna Dam. A
massive hard haematitic siliceous rock with a few
cavities after sulphide lies adjacent to a medium
grained grey crystalline(?) rock of quartz-felspar
composition containing large laths of felspar and
veined by haematite. Radioactivity on the former
is background and on the latter up to twice
background. Sample no. 1159333 of the latter
material contained no anomalous values.

Breccia 6.2 km northwest of Chintapanna Dam. This
is a true breccia consisting of angular and sub-
rounded fragments of slate and quartzite in a
matrix of finely crystalline haematite.
Radioactivity is 1-1.5 times background.

Sample no. 1159334 contained no anomalous values.

A locality 1.5 km west-northwest of North
Bungarider Dam contains irregular outcrops of
yellow-brown jasper with background radioactivity.
No values of interest in sample no. 1159336.

Quartz veining is common in the Rischbieth Well
area. Sample no. 1159140 was collected from an
outcrop of thin bedded shales and fine grained
felspathic sandstone containing a network of thin
quartz-limonite veins, on the east bank of
Rischbieth Creek a few hundred metres south of the
well. Sample no. 1159141 was collected from
similar rock, although more siliceous, at the top
of a hill adjacent to this site. Both samples were
analysed for Au only but contained less than

0.01 ppm.

Samples 1159344-346 were collected from various
rocktypes about 1 km south and southwest of the
well but no significant assays were returned. No
anomalous radioactivity was observed.

An area 3.5 km south-southeast of Rischbieth Well
contains tectonically brecciated quartzite with
minor haematite in the matrix. Radioactivity is
1-1.5 times background.

Tectonic brecciation of a clean quartzite also
occurs 0.5 km west of Muntu diggings. The rock has
a ferruginous coating in places. Low radiocactivity.

A prominent "vein", one of several northerly
oriented veins that transgress several hundred
metres of stratigraphy in an area 1-2 km east of
Rischbieth Well was sampled (no. 1159144) and
analysed for Au only (<0.01 ppm). No actual vein
material can be distinguished but the veins may

consist of ferruginised country rock along
fractures.
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i) At Douglas Gully in the West Willouran area, the
kaolinitic zone known as the Elbow Shear was mapped
(plan no. SAa 2829) and six samples of quartz-
limonite-malachite vein material were collected
(see second quarterly report, CRAE no. 12711, for
details). Although one of these assayed 3.4 ppm Au,
the nature of the gold mineralisation seems to have
been fairly well established by Utah's drill hole
WD40 which showed that gold was associated only
with the veins, and that the country rock was
barren.

7.6 Magnesite

Magnesite is a common constituent of the Cadnawitana
Formation (also known as the Skillogalee Dolomite) of the
Skillogalee Subgroup in the western part of the Willouran
Ranges, with a decrease in abundance towards the east. The
greatest development of magnesite occurs in the
northwesterly trending strip of Cadnawitana Formation west
of the Norwest Fault in .the vicinity of Screech Owl Creek.

The wunit dis 500-600 m thick here and dips are almost
vertical. Magnesitic beds may account for about one-third
of this thickness but the width of individual beds varies
greatly from a few centimetres up to several metres. (The
thickest observed bed was 3 m, but soil and scree obscured
its true thickness). The other two-thirds of the
succession consist chiefly of shale and algal dolomite.

The magnesitic beds generally consist of a framework of
rounded magnesite intraclasts set in a matrix of fine
grained magnesite. Poorer quality beds contain intraclasts
of shale or have a matrix of calcitic magnesite. :

Ten samples were collected (nos. 1159208-217) and analyses
are give in Appendix II. Sample nos. 1159213-216 which
represent the full width of beds 2.5-3 m thick show that
good quality magnesite 1is present. These samples have a
range of Mg0 from 40.1-42.8%, 2.95-7.65% CaO, 1.83-6.15%
Si0p and 0.07-0.23% Fe903. -

8. CONCLUSIONS

8.1 Olympic Dam Type Deposits

It is believed that there are no exposures or near surface
occurrences of pre-Adelaidean basement in the Willouran

Ranges.
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Rock sampling of the so-called albitites previously
believed to represent basement windows but now thought to
be Callanna age intrusives, revealed no anomalous
geochemistry, and a re-assessment of Utah's detailed

gravity surveys failed to reveal any anomalies warranting
follow up work.

8.2 Stratiform Lead-Zinc

There is regional geochemical Zn anomalism in some units,
particularly the Tapley Hill Formation at the base of the
Umberatana Group. However, detailed stream sediment
sampling of the most anomalous area failed to locate any
concentration of this element.

The 1lack of gossans, lack of secondary minerals and low
Pb-Zn rock geochemistry throughout the E.L. gave no
encouragement for the discovery of Pb-Zn mineralisation.

However, the Delusion Hill area may still be of interest
for two reasons. Firstly, it was not possible to duplicate
the reported 5000 ppm Pb found in one of H.R. Gillespie's
samples, the location of which is not known precisely, and
secondly, three of CRAE's samples (nos. 1159220,
1159226-227) collected from Callanna Group ferruginous
shales exposed intermittently over about 2 km of strike

length contained between 1250 and 2000 ppm Cu. .Follow up

of these samples is warranted.

8.3 Stratiform Copper

The extensive exploration carried out by Utah did not
produce an.economic copper deposit, but it did show that Cu
anomalism was widespread in various units particularly in
the Callanna, and lower Burra Groups. The Cu occurrences
that exist 1in these units have a stratiform aspect but are

invariably associated with veins, even stockworks, of
quartz-carbonate-sulphide. It 1is suggested that they are
produced by remobilisation of the widespread anomalous Cu
at the time of veining - perhaps during late diagenesis.

The Cu at Kingston and Upper Wattle Well is somewhat
different and appears to have certain characteristics of
true Copperbelt type mineralisation, e.g.: its proximity to
a major unconformity, stratabound nature and favourable
hostrocks. But is lacks a number of features believed to
be 1important in Copperbelt type deposits, such as local
small scale undulations in the basement surface,
significant Co content, evidence of anhydrite and, most
importantly, potential to attain significant thickness.



Few of these favourable characteristics were noted
elsewhere 1in the E.L., and it is believed that no potential
exists in this area for the discovery of such a deposit.

8.4 Diamonds

As there are no results yet available from the gravel
sampling programme, no comments can be made on its outcome.

8.5 Hydrothermal Mineralisation

Most areas of brecciation, ferrugination and veining noted
by previous workers and observed during the present
investigations were inspected, sampled and checked for
radioactivity, but assays were uniformly low.

The gold mineralisation at Douglas Gully was shown to be
confined to individual quartz-sulphide veins and to be too
weak to be of interest. This association was also
indicated by sampling at Dunn's, Kingston and Top Mount
prospects.

8.6 'Magnesite

Although there are indications that the magnesite at
Screech Owl Creek may be of reasonable quality, its
location and distance from the coast are major drawbacks
that would probably inhibit large scale development.

A detailed sampling programme will be necessary if more
accurate thickness and quality estimates are required.

8.7 Other

There 1is another environment which was not investigated in

any detail and which may be prospective for Au
mineralisation. This 1is the =zone of ferruginous rocks
surrounding the albitites. It 4is not clear whether the

iron content of these units 1is the result of primary
depositional processes or of later alteration associated
with the emplacement of the albitites (although the latter
has been espoused earlier in this report).

If the iron 1is primary, the units can be classed as true
iron formations and thus hold potential for Au
mineralisation. The most obvious iron-rich metasediments
are those associated with the albitites at North Bungarider

0065
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and Euraminna, although samples of massive haematite at
Euraminna (nos. 1159145 and 1159147 which contained <0.01
ppm Au) have already downgraded that area. Less well

developed ironstones occur around the Chintapanna and West
Willouran albitites.

A

A.K. SCOTT
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EXPENDITURE

Expenditure for the period ended 30th November, 1984, the
nearest accounting period was $30 903.00, as listed below.

$
Payroll 10 493
Supplies 754
Vehicle 913
Travel 228
Property 989
Contractors 12 258
Laboratory 2 123
Qverheads 3 145

Total $30 903
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COPY TO: ' The Administrator,
CRA Exploration Pty. Ltd.,
PO Box 254
NORWOOD S.A. 5067

The Manager,

Information Services

CRA Exploration Pty. Litd.,
PO Box 656

FYSHWICK A.C.T. 2069

YOUR REFERENCE: Order No. 0628

MATERIAL: Rock samples, Callana Group Rocks
in Willouran Ranges

IDENTIFICATION: 1Y59183—187>
' 1159202 - 204
1159218 - 219

" : WORK REQUESTED: Initially, all to be cut as thin
sections and described. Later
samples 1159183 to 187 were withdrawn
from petrographic description. :

SAMPLES & SECTIONS: Returned to you with this report.

PONTIFEX & ASSOCIATES PTYN LTD.

MINERALOGY — PETROLOGY L4 GEOLOGY L SECTION PREPARATION
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1159202 : quartz-syenite;
minor interstitial carbonate, opaque oxides,

accessory scattered apatite and zircon.

Perthitic alkali felspar crystals (80%), 0.5 - 4 mm in
size are rahdomly interlocked to form an idiomorphic granular aggreg-
ate which forms the bulk of this rock. These felspar crystals are
euhedral, and incorporate minor, relatively irregular, interstitial
crystals of quartz and carbonate, also patches of interstitial

opaque oxides, now mainly limonite.

Accessory zircon occurs as subhedral to euhedral crystals,
up to 0.5 mm in length, in places enclosing small rutile grainé.
Larger rutile grains to 0.5 mm in length, accessory muscovite, biotite,

and apatite are also scattered throughout
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1159203 : massive (quartz) phlogopite-albite rock, with a
heterogeneous texture;
possibly a phlogopite altered albitite;
accessory rutile and apatite, and complex fluid

inclusions in quartz.

This is a massive crystalline rock, composed mainly of a
heterogeneous aggregate of loosely, randomly interlocking crystals
of albitic plagioclase (55%), locally concentrated into clusters,

with a "matrix" of decussate greenish phlogopite.

Minor quartz, accessory fine rutile and apatite are randomly
scattered, although apatite tends to occur in quartz, which occurs
as patches to 4 mm across. The rutile occurs in the micaceous matrix.

The albite has commonly a checkerboard texture and may have
replaced microcline. Crystals of albite up to 2 mm in length occur
in clusters to 5 mm in size, with accessory apatite, and smaller

albite grains are abundantly scattered through‘the phlogopite matrix.

The quartz contains complex primary (negative crystal) fluid
inclusioné, with up to 5 phases including isotropic anisotropic and
opaque daughter minerals. These suggest that saline hydrothermal
fluids were probably important in the genesis of the rock.

The genesis of the rock is uncertain however. It may be
an albitite, enriched and permeated by phlogopite. It may have
been syenitic/rhyolitic with phenocrysts of K-spar (now albitised),

and rarer quartz, also pervasively enriched in phlogopite.
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1159204 : uralitised dolerite or coarse basalt,
in contact with an epidote-rich "metadomain",

derived from the same rock type.

Small areas in this thin section consist of dolerite or
coarse basalt with plagioclase laths about 1 mm long. Uralite
replicas of subophitic pyroxene grains, minor leucoxenised/
oxidised magnetite and minor granular to prismatic epidote are
scattered.

Sharp contact occur between these areas and more extensive
domains in which all of the felspar is replaced by epidote. The
uralite replicas of augite grains, and the oxidised/leucoxenised
magnetite grains are present in both lithologies. The epidote-
rich areas (or metadomain) also contains large amoeboid vesicles,
about 4 - 10 mm in diamefer, filled by fibrous epidote.
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1159218 : uralitised ophitic basalt, with vesicles
filled by epidote.

This is a finer grained version of 1159204, with abundant
uralitic amphibole replicas of oﬁhitic clinopyroxene grains about
0.7 mm in size, and plagioclase laths about 0.3 mm long, partly
altered to albite and epidote. Oxidised small opaque grains are
scattered.

Numerous vesicles, up to 5 mm in diameter are scattered,
and are largely filled by epidote with a granular to fibrous
texture. Minor to accessory actinolite and chlorite occur

variously in these vesicles.
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1159219 : uralitised, chloritised;
hypohyaline, subophitic basalt.

This is an altered basalt with plagioclase laths 0.2 -
0.5 mm in length randomly oriented in a loose mesh work, and set
in uralitised subophitic pyroxene grains in subequal abundance.
Also they extend into areas of chlorite + quartz, apparently re-
placing glass.

The chlorite is mostly an'optically negative, fine grained
variety, with blue anomalous interference colours, but patches of
courser, optically positive (more aluminous) chlorite are also

present.

Flakes of possible vermiculite are common, and may have
replaced biotite. Rare opaques and chlorite, in patchy inter-
stitial areas may have replaced rare olivine, more extensive

oxidised opaque grains (probably magnetite) occur throughout.
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31lst August, 1984

Mr. A.K. Scott,
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The Administrator,
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Rock samples, Callana Group
rocks, Willauran Ranges
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with this report
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SECTION PREPARATION
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1159294 : weakly, microporphyritic "albitite",
which may be regarded as an "albite-diorite",
or "soda-syenite";
accessory quartz, muscovite, apatite,

oxidised pyrite and/or magnetite

At least 85% of this rock consists of a compact crystalline aggregate
of'randomly interlocking subhedral crystals of plagioclase, which range
in size from 1 mm, to larger crystals 1 x 4 mm. These differences in

crystal size give the rock an incipiently porphyritic texture.

The plagioclase is essentially albite, with polysynthetic and rarer
Carlsbad-type twinning, but whether this is primary albite, or originally
a more calcic plagioclase which has been albitised is not certain.

Some untwinned albite grains, which tend to be anhedral, and with weakly
sutured intergranular margins partly invading twinned crystals, are
probably secondary albite. Minor sericite alteration flecks are

disseminated through the plagioclase.

Iﬁterstitial areas are largely occupied by very small irregular voids
stained by limonite, and also include extremely fine granular clouded
leucoxene and trace possible jérosite. Very small (0.1 mm but rarely
to 0.3 mm) oxidised crystals of magnetite and/or’ pyrite, (2 - 3% of the

whole rock), are scattered commonly associated with the voids.

Other accessory phases are quartz (3 - 5%), single small muscovite
flakes (1 - 2%) and apatite crystals (1%); all in interstitial areas within
the albite aggregate. Extremely small apatite crystals also occur as

inclusions in many albite (or albitised) crystals.

This rock may be classified as an "albitite" on the basis of the
pronounced dominance of albite (although it lacks the "aplitic texture"
of normal albitites). It may be regarded as an "albite-diorite" or
indeed, a "soda-syenite", i.e. a diorite or syenite which has-been

extensively soda-metasomatised.
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1159305 : coarse diorite or leucogabbro:
modified by extensive metasomatism, involving
albitisation, chlorite-epidote alteration;
K-spar and tourmaline through interstitial areas,

and leucoxenisation of coarse skeletal magnetite

About 70% of this rock consists of a "loose" crystalline aggregate

| of randomly interlocked, subhedral crystals of albitic plagioclase, average
size about 5 mm. These crystals are crowded with clusters of quite coarse
granular/prismatic epidote, and with patches of finer chlorite,

alteration phases.

Interstitial areas between plagioclase crystals are partly occupied by
fine aggregates of epidote and chlorite (15 - 20% of the rock) i_chloritié
clays, and all conceivably representing completely altered primary ferro-

magnesian crystals (Zhornblende).

Minor clusters of blue, fine prismatic tourmaline (5 - 7%) also occurs
interstitially, and are incorporated in some of the coarse plagioclase
crystals. Coarse (2 - 4 mm) skeletal magnetite crystals (2 - 3%), are
locally intergrown with plagioclase, as original components, but are now

compietely leucoxenised.

Late-stage, deuteric, potash felspar is widespread through inter-
granular areas between plagioclase crystals, to form up to 12% of the rock,
and commonly invades the plagioclase crystals around their margins.

This K-spar is highlighted, stained yellow, on the thin section offcut.

This rock is interpreted as a diorite (or possible leucogabbro as
characterised by the coarse skeletal magnetites), in which extensive
metasomatism has caused albitisation of the primary plagioclase, induced
chlorite-epidote alteration, and finally has produced K-spar and more
localised tourmaline interstitially and partly as replacement phases.
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Thin section, petrographic report.
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1159317 : weakly felspathic quartzite, incorporating minor
clasts/lenses of siltstone and shale;
accessory chrysocolla, cuprite, malachite and
limonite;

cut by veins of chrysocolla.

The bulk of this sample is a quartzite, with quartz grains
0.6 mm in size cemented largely by optically continuous intergran-
ular overgrowth, which are also partly sutured due to metamorphic
recrystallisation. This quartz aggregate includes accessory
detrital felspar grains, also minor lenses and ?fragments of

siltstone, sandy siltstone, and shale to 2 x 20 mm in size.

These fine clasts/lenses are dominated by sericite, with
minor siltsize quartz and graphite. Accessory detrital tourmaline

is scattered.

Irregular patches of bright red cuprite, and malachite,
apparently as pseudomorphs after sparse small grains of sulphide

occur in the sandstone, together with patches of chrysocolla.

The siltstone-shale lenses are commonly followed by veinlets

of‘chrysocolla.
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1159318 : low-grade metamorphosed, interbedded, and fine
graded, sandstone, siltstone and silty-pelite,
(with interfingering lenses);
accessory malachite and limonite pseudomorphs after

fine pyrite disseminated.

A fiﬁe graded-bedded sandstone-siltstone-shale sequence with
beds 2 to 5 mm thick is apparently overlain by a thicker bed (10mm)
of sandstone, with minor intercalated lenses and shreds of silt-
stone and shale. The graded sequence is cut by a contorted

sandstone dyke, up to 10 mm wide.

The sandstone layers consist of very loosely packed grains of
quartz and minor to accessory plagioclase and alkali felspar,
0.3 - 1 mm in size, together with accessory biotite and rare lithic
fragments, generally composed of quartz silt and minor sericite.
These grains have a fine grained quartz-sericite matrix, with

relatively sparse patches of chlorite.

- Accessory small former crystals of scattered pyrite are

replaced by malachite and limonite. Patches of zoned limonite to

3 x 1 mm occur in both the sandstone layer and the dyke and are

probably after pyrite.

The siltstone-shale units have various amounts of fine
quartz, decreasing from siltstone to shale, with sharp contacts
or graded contacts. Biotite is considerably more abundant (10%)
than in the sandstone, but sericite is dominant in the shale.
There are rare grains of zircon and tourmaline, and small pyrite
grains in these layers are represented by leached, limonite-lined

cavities.
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1159330 : coarse grained weakly felspathic quartzite, incorp-
orating accessory scattered carbonate and rarer

oxidised pyrite.

This is a deformed quartzite with a grainsize of about 0.8 mm.
Original detrital grains are no longer distinguishable from their
overgrowths due to strongly micro-sutured imergranular contacts

and subgrain development.

As in the other metasandstones in this batch, minor (7%)

detrital alkali felspar are scattered through the quartz aggregate.

Also, minor carbonate (3%) is scattered as ragged grains to
1 mm, with some rhombohedral faces, and locally replaced by

limonite.

Accessory (1%) limonite pseudomorphs after sulphides, probably
pyrite, are randomly scattered, and a single minute grain of

chalcpyrite is enclosed in limonite.
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1159335 : partly albitised quartz-syenite;
accessory zircon, sphene, rutile, clinozoisite,

chlorite and sericite.

This sample is similar to 1159202 (in previous Pontifex
Report 4364), and possibly to 1159294 in Report 4380. It consists
essentially of weakly flow-oriented felspar laths 0.5 - 2 mm

long, with very minor (5%) interstitial quartz.

Much of the felspar is albite but there are some cores of
residual alkali felspar in many of the grains, as shown on the
stained off-cut (yellow coloured). Most of the albite is probably
derived from plagioclase, it is commonly lightly dusted with

sericite and clinozoisite.

Interstitial chlorite is widespread in small amounts, together
with accessory zircon and sphene. The sphene has locally, cores

of rutile.

There are rare small cavities faced by euhedral albite, or

more rarely, alkali felspar.
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Area: gL 196 Collected: AKS Analysed by Comunps
Map ref: Date collected Date anal.rec.
Photo nome Date to lab: . Plan no:
Run No: D.P.O. No: 3 oC26/628 Report no: Less than detection limit [2}
f‘“&d‘ un.': Channel. Hl'\omlury 3. Thin section ANALYSIS METHOD
2. Moot 4.Ponel, 2. Duplicote 4. Polished section. DETECTION U_er(bpﬂ\) :
Sample M.G??&?}T&Tfsocol gﬁiﬂ{‘l Metal Content (ppm)
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C.R.A. EXPLORATION PTY.LTD.- ROCK SAMPLE FIELD DATA SHEE L

PAGE N?
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Area: £L 1196  Collected: AKS Analysed by ComiLdRys
Map ref: Date collected Date anal. rec.
Photo name Date to lab: Plan no:
Run No: D.PO. No: B o616 Report no: Less than detection limit [=]
i. imﬁt nuj. Chonnel. H;umlnry 3. Thin section ANALYS1S_METHOD
2. Flogt 4. Panel. 2. Duplicate 4. Polished section. DETECTION LIMIT{ppm)
RDINATES - 2]

Sample M.G;?S\Q{Z}Lclllocol s §§;§ 5 Metal Content (ppm)
Number EAST NORTH |53 1< 73| = _ . Cu | PhlZnw]|Ae{Au|Hg ]| RalCce
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eire C.R.A. EXPLORATION PTY.LTD.- ROCK SAMPLE FIELD DATA SHEET PAGE N°

Area: anL 7,.:;& [Collochdx ks Analysed by ComMLAB s,

Map ref: Date collected Date anal. rec.

Photo name Date to lab: Plan no:

Run No: D.P.O. No: 8 o062y Report no: less than detection limit [=]
’?‘“5.“1' ""3 Channel. H‘umhtn 3. Thin section ANALYSIS METHOD Col.] Vol| Vol .|AAS |Gvav

2. Floo' . Ponel. 2. Duplicate 4. Polished section. . DETECTION LIMIT{ppm)

RDINAT ~ =
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Area: =t 19¢.

Map ref:

Photo name

IR 4 5
B é . ﬂ(’\’grﬁ .
C.R.A. EXPLORATION PTY.LTD.- ROCK SAMPLE FIELD DATA SHEET PAGEN: G

Collected:
Date collected
Date to lab:

AKS Analysed by
Date anal. rec.
Plan no:

pcw TIFEX

Less thon detection limit (=]

Run No : D.P.O. No: B o628 Report no:

ole 1 : . )
. Chip. ,RS.ChonMI. Hll\omhlvy ‘3. Thin section ANALYS|S Mt.:THOD
2. floot 4. Panel. 2. Duplicate 4. Polished section. DETECTION LiMIT(ppm)

COORDINATES .

Sample AM.G/Long./Laot/Local EEE-JEE&E - ' ___Metal Content (ppm)
Number EAST NORTH |3 |3 |4 S| & :
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TarRoy Kaob C.R.A. EXPLORATION PTY.LTD.- ROCK SAMPLE FIELD DATA SHEET, PAGEN® 7
Area: £¢. f9¢, Collected: AKS. . Analysed by Core ass
Map ref: Date collected Date anal. rec.
Photo nomog‘,y‘;,"e,g/Dau to lab: Plan no:
Run No: ©O«&« D.P.O. No: B 0639 Report no: Less than detection limit [-]
.?.n&nh ""3 Channel, H‘t\cminry 3. Thin section ANALYS|S METHOD Ak AAS | ARS| ARS| RAS|ARS | XRE| XRF| xRF
2. floo! . Panel. 2. Duplicote 4, Polished section. DETECTION LIMIT{ppm) 2 [’ 2 { 0.0/ .05 2 jo 20
Sample AM.G(/:(I?S\:?/'T;T/EE«OI g':'sgg;; 5 - Metal Content (ppm)
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TARLTON /élo6c C.R.A. EXPLORATION PTY LTD ROCK SAMPLE FIELD DATA SHEET PAGEN® 3
Ares: - a0 ollected: AKS. Analysed by ComLAts
Mapref: Date collected Date anal. rec.
Photo name MARREE Date to lab: Plan no:
Run No: SVYJ:%/ooq-D PO. No: B o629 Report no: Less than detection limit [=]
?n&nh n"a Chonnel, Hhcmiury 3. Thin seclion ANALYSIS METHOD
2. floot 4. Ponel. 2. Duplicote 4. Polished section. . DETECTION LIMIT{ppm)
Sample AM.G;?S\Z.Q}T:LEEMGI :‘.‘E'E-.ng":” " Metal Content (ppm)
Number [T gast NORTH 1513 1<]" 5| = Ca |Pb |2w|Ag| Au|l Ho|As | Bal Ce
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ecTon Knog | C.R.A. EXPLORATION PTY.LTD.- ROCK SAMPLE FIELD DATA SHEET PAGE N® G
Area: ;¢ 19 Collected: aAKs Analysed by Clomieazs.
Map ref: Date collected Date anal. rec.
Photo name MARREE Daté to lab: Plan no:
Run No :svY 29%/ooy D,P.O. No: D ob>¥% Report no: Less than detection limit E]
. ?]: nnﬁg.Chon;cl. Hl:ominry 3. Thin section ANALYSIS METHOD
2. Float ___4.Panel. 2. Duplicate 4. Polished section. DETECTION LIMIT(ppm)
CQORDINATES - q .
Sample  [XGiG/ long./Lot/Local |55ES 445l 5 Metal Content (ppm)
Number [~ gasT NORTH _ Jo1x 1< | = Cu | Phj2u | As ] Au| M9 [As | Ba | Ce
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_ C.R.A. EXPLORATION PTY.LTD.- ROCK SAMPLE FIELD DATA SHEET PAGE N* 10
Area: IARZTL“:I?’ZUO Collecteds AKS Analysed by Cosrcnmes,
Mop ref %HP Date collected Date anal. rec.

Photo name Date to lab: Plan no:
Run No: & /599% D.P.O, No: B ©639 Report no:

Less than detection limit [-]

i.nanh 1
“‘3 Channel, Hiominvy 3. Thin section ANALYSIS METHOD
2.Float 4. Ponel, 2. Duplicate 4. Polished section. . DETECTION LIMIT(ppm)
COORDINATES - =
Somple AM.G/Long./Lat/Locol 55'53;;:‘; " Metal Content (ppm)
Number EAST NORTH |35 1<"5|® Cu | P |2u] At Aul Mo As Ba[ce
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C.R.A. EXPLORATION PTY.LTD.- ROCK SAMPLE FIELD DATA PAGE N* I/
ThrLTonr KB E FIELD DATA SHEET
Area: L I19(. Colloclodx AKS Analysed by ComiABs
Mapref: . Date collected Date anal. rec.
Photo name BH¥  Dgte to lab: Plan no:
Run No: 6037 D,PO. No: B o629 Report no: Less than detection limit [=]
Mﬁh 1!9.03 Channel. Hl'\omilny 3. Thin 1ection ' ANALYS|S METHOD
2. Floot 4. Ponel. 2. Duplicote 4, Polished section. DETECTION LIMIT(ppm)
Somple . AM.GE?S;.D}TS.T/ELSOCOI gEE:JEE;g " Metal Content (ppm
Number EAST NORTH __ |SH13 1< v| = Cu |PblznlAql Au|lHg |Ac] Ba | ce
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C.R.A. EXPLORATION PTY.LTD.- ROCK SAMPLE FIELD DATA SHEET

PAGE N*
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Area: L l19(,. Collocnd: AKS Analysid by Comenzs
Maop ref: Date ccllected Date anal. rec.
Photo nome Date to lab: Plan no:
Run No: D.P.O. No: 8 o619 Report no: Less than detection limit [=]
?.aaah 1

1'"3 Channel. H’\'Mil"y 3. Thin section ANALYSIS METHOD
2. floot Panel, 2. Duplicate 4. Polished section. DETECTION LIMIT{ppm)

COORDINATES -

Sample AM.G/Long./Lot/ Local |5E|5 §§L¢§ 5 Metal Content (ppm)

Number EAST _NORTH |33 <35I & . Cu | Pb|2n] Al Au] Hel A | Ba| ce
USF297 | Deewnty Mhe area |1/ 1 | Maaldic elecnaot ,ofe,&w /»-"’E) 1901 % | &2 =1 - 4y {300} 6O
M‘a Fe . 8%( QC— wWr =,

Usr 292 |tleat Rooks onea | i (1 A ,{,. (15939, Baae g wiwsioul - lisol 1] -1 - ]a6] ¢sof 50
11y922932 |gve «/ SM93 | (| Feron ,a.da,& “—~, ou 2 a_(, G -~ A - - - 21 | 220] 20
»&44,4:0»\ DF 1100 21 /éoo fL_, 0(’—

115 29 % / | | @Ylitita < Kencar &le amea. | 16| - YA -l - u | 90| 6o

@@,\,} A PAanag Boealdlic
ApRénnga - v
1L5F 29357 / / S—sz«»«d V/,bv\ o Male an st € | & s} - - - 9 | ux| 20
13929 C| BHP IL(O]? ] (| Rlack _Lab (Eco) Boonloo {12 | - 7 - | - - | « | 270 4o
Sl . .




voade

[acon
b

C.R.A. EXPLORATION PTY.LTD.- ROCK SAMPLE FIELD DATA SHEET PAGE N°*

Aroo:‘rwf“_'(?fv Kno 6Col|¢cnd: _ AKS Analysed by Cor1L a3 s
Maop ref: Date collected Date anal. rec.
Photo nameCueoimurxaDate to lab: Plan no:
Run No : Svy 2092/039.0.P.O, No; B ©66>7 Report no: ' Less than detection limit [-]
?‘&m !"“5 Choanel. Hiomis"y . 3. Thia section » ANALYSIS METHOD :
2. Floo' 4. Panel. 2. Duplicate 4, Polished section. DETECTION LIMIT{ppm)
RDINATES -
Sample AM.GS?S\Q.D}LOI/LOCOI §E§‘;§;;g - Metal Content (ppm)
Number - EAST NORTH =713 & & Cu Py | 2w Ao | AL | He | As | Ba | Ce
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C.R.A. EXPLORATION PTY.LTD.- ROCK SAMPLE FIELD DATA SHEET.

Arec: L 156 Collected: Analysed by ComL ABS,
Mop ref: Date collected Date anal. rec.
Photo name Date to lab: Plan no:
Run No : D.P.O. No: Report no: Less than detection limit [=]
‘?.nanh

""3 Chonnel. Hicminry 3. Thin seclion ANALYSIS METHOD
7 floer 4. Panel. 2. Duplicate . P section. DETECTION UIMIT(ppm)

COORDINATES < =
Sample [AM.G/Long./Lat/Local §E§1§; §:
Number EAST NORTH _|S131% 75| ¢ Cu Ba | ce
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C.R.A. EXPLORATION PTY.LTD.- ROCK SAMPLE FIELD DATA SHEET

| <7

PAGE N
Aroo:‘mﬁ'Eo#qﬁ,‘{be Collected: AKS Analysed by Comunags ¢
Maop ref: Date collected 20 -9-8%# Date anal. rec.
Photo name MARRYY Doty 1o lab: Plan no:
Run No :SY7 z'”\[mu' D.P.O. No: B o6 33/063‘1‘ Report no: Less than detection limit E]
iéfh “n’: Channel. Hhomislry 3. Thin uclion ANALYSIS METHOO ARS |AAS | ARS | ARSIANS | AdS XRFIXRF | XRF]
2Floor . Ponel. 2. Ouplicote 4. Polished section. DETECTION UIMIT{ppm) | 2 & 2 4 lo.d 0.02} 2 Jlo |26
COORDINATES w || <
Sample AM.G/Long./Lot/Local 5:{;1;’3;; by ~ Metal Content ({ppm)
Number EAST NORTH _|3131<3 5= Cu [P [Zzn]Col{Rq]du]Aas [ BalcCe
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Tarcton Knog C.R.A. EXPLORATION PTY.LTD.- ROCK SAMPLE FIELD DATA SHEET PAGE N* ’(3‘«'
Arec: L pqt. Collectad: AKS Analysed by Comwumwags
Map ref: Date collected 2o .9. #&¢ Date anal. rec.
Photo nameMARRES Date to lab: Plan no:
Run No: Ivrzl%/ooz. D.P.O. No;BOGJJ/OGN‘ Repeort no: . Less than detection limit [2]
Mﬂb nnﬁ Channel, Hhomlny 3. Thin section ) ANALYS1S METHOD
2. floor .Ponel. 2. Duplicate 4, Polished section, DETECTION LIMIT(ppm)
Somple AM.G;?S\:?}TOALT/ELSoch ggg;;@;%: Metal Content (ppm)

Number EAST NORTH 31317 9| & Culpb |ZnlColAglAu| As|BalcCe
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TARLTon Karop C.R.A. EXPLORATION PTY.LTD.- ROCK SAMPLE FIELD DATA SHEET PAGE N° ’7%'
Area: (=L jq¢. Collected: AKS Analysed by ComiemBs
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1. SUMMARY

Assay results from float samples collected during regional-
gravel sampling indicate anomalous values of gold, copper,
arsenic, uranium, barium, tin and tungsten.

Heavy mineral kimberlitic indicator results are awaited.

2. INTRODUCTION

E.L. 1196 of 2399 squ.km. was granted on 5th December 1983, for
12 months and was renewed on 5th December 1984, for a further 12
months. The E.L. covers most of the Willouran Ranges southwest
of Marree (plan no. SAa 2230).

Previous CRAE quarterly reports summarise the results of work by
other companies in the Willouran Ranges.

CRAE's field investigations have included the collection of
rock, float and stream sediment samples for geochemistry and the
collection of gravel samples for observation for kimberlitic
indicator minerals.

No field work was carried out during the quarter. This report
gives the results of assays received for float samples,

3. CONCLUSIONS AND RECOMMENDATIONS

Float samples gave the following maximum assays:
gold - 0.58 ppm; copper - 4,89%; arsenic - 595 ppm;
silver - 4 ppm; uranium - 36 ppm; tin - 24 ppm and

tungsten - 38 ppm.

Further work is recommended in the vicinity of Rook's, Dunn's
and Rischbieth Well Mines 1looking for gold and uranium, near
Witchelina for tin and tungsten and near Chintapanna Dam for
base metals.
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4, PREVIOQUS CRAE EXPLORATION
4.1 Geochemistry
Sample Type No. Elements Assayed
Rock chip 20 Au
Rock chip 116 Cu, Pb, Zn, Ag, Au, Hg, Ba, Ce,
As
Rock chip 10 Si0y, MgO, Ca0, Fe,03, LOI
Stream sediment
-20 + 40# 21)
-40 + 80# 21} Ag, Mo, Au(l), Au(2)
-80# 21)
Stream sediment
-80# 36 Cu, Pb, Zn, Ag, Au, As, Ba, U
Float .9 Cu, Pb, Zn, Co, Mo, Bi, Ag, Au,

As, Fe, Mn, Ba, Sn, W

4.2 Gravel Samples

Total (1984) 126,
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5. GEOCHEMISTRY

Assay results from AMDEL for the nine iron-rich float samples
collected during the gravel sampling program are included in
Appendix I. The following elements were assayed: Au, Ag, As,
Cu, Pb, Zn, Co, Bi, Mo, Fe, Mn (using AAS) and U, Sn, W, Ba
(using XRF). Sample locations are plotted on plan SAa 2828.

Sample nos. 944149, 944150 and 944156 were taken in the Douglas
Gully to Rooks to Dunn's Mine area in Callanna to lower Burra
Group rocks. Anomalous copper, gold and arsenic values are as
expected (max. 0.58 ppm Au and 4.89%7 Cu) in the southern part of
this area which has known copper and gold occurrences. However,
the high arsenic values in sample 944149, (262 ppm As) suggest
the gold zone may extend further than previously known, into the
Dunn's Mine area. Silver (max. 4 ppm) and uranium (max. 36 ppm)
are also anomalous in this ‘area.

Sample no. 944153 1is from a catchment area to the west of
Rischbieth Well in Callanna and Burra Group rocks. This sample
indicates the <copper occurrences in the area are anomalous also
in gold (0.24 ppm) and uranium (16 ppm).

Sample no. 944157 from a drainage in Callanna Group rocks is
anomalous in tin (24 ppm) and tungsten (38 ppm).

Barium anomalism (1.06%2 Ba) at Chintapinna Dam in sample no.

944154, which 1is goethite-specular hematite-manganiferous rock,
warrants follow-up for base metals.

6. DIAMOND EXPLORATION RESULTS

Heavy mineral observation results are awaited from CRAE's Perth
laboratory.

LSVl e—o
for

J.P, HOWARD

JPH/dp
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EXPENDITURE

Expenditure for the period ended 28th February, 1985, the
nearest accounting period was $15 418.00, as listed below.

$
Payroll 1 908
Supplies 5
Vehicle 234
Property 178
Tenement 3 593
Laboratory 8 424
Overheads 1 076

Total $15 418
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1. SUMMARY

Heavy mineral kimberlitic indicator results are awaited.

2. INTRODUCTION

E.L. 1196 of 2399 squ.km. was granted on 5th December 1983,
for 12 months and was renewed on 5th December 1984, for a
further 12 months. The E.L. covers most of the Willouran
Ranges southwest of Marree (plan no. SAa 2230).

Previous CRAE quarterly reports summarise the results of
work by other companies in the Willouran Ranges.

CRAE's field investigations have included the collection of

rock, float and stream sediment samples for geochemistry and
the collection of gravel samples for observation for kimberlitic

indicator minerals.

No field work was carried out during the quarter.

3. PREVIOUS CRAE EXPLORATION

3.1 Geochemistry

Sample Type No. Element Assayed
Rock chip 20 Au
Rock chip 1lle Cu, Pb, Zn, Ag, Au, Hg, Ba, Ce,
As
Rock chip 10 sioz, Mg0O, Cao, Fe203, LOI
Stream sediment
-20 + 40% 21
-40 + B80# 21 Ag, Mo, Au{l), Au(2)
-80# 21
Stream sediment N :
-80# 36 Cu, Pb, Zn, Ag, Au, As, Ba, U
Float . 9 Cu, Pb, Zn, Co, Mo, Bi, Ag, Au,
R .. ..| As, Fe, Mn, Ba, Sn, W




3.2 Gravel Samples

Total (1984) 126.

Rlfs-vard

J.P. HOWARD

JPH/dp
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EXPENDITURE

Expenditure for the period ending 31st May, 1985, the
nearest accounting period was $23,747.00, as listed
below.

Payroll $ 570
Supplies 358
Vehicle 178
Travel 1,039
Rent 388
Laboratory 20,954
Overhead 260 \

TOTAL $23,747
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LOCATION
Marree SH 53-5 1:250 000
Curdimurka SH 53-8 1:250 000
Copley SH 53-9 1:250 000
Andamooka SH 53-12 1:250 000
KEYWORDS

Indicator minerals

LIST OF PLANS

Plan No. Title Scale

SAa 2230 Tarlton Knob E.L. 1196 - Location Plan 1:250 000
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1. SUMMARY

Heavy mineral kimberlitic indicator observation of the 126
gravel samples returned six positive results being three
olivines, one picroilmenite, one phlogopite and one chromite.

Thirty three follow-up samples have been collected. Results are
awaited,

2., INTRODUCTION

E.L. 1196 of 2399 squ.km. was granted on Sth December, 1983, for
12 months and was renewed on 5th December, 1984, for a further
12 months. The E.L. covers most of the Willouran Ranges
southwest of Marree (plan no. SAa 2230).

Previous CRAE quarterly reports summarise the results of work by
other companies in the Willouran Ranges.

CRAE's field investigations have included the collection of
rock, float and stream sediment samples for geochemistry and the
collection of gravel samples for observation for kimberlitic

indicator minerals.

This report presents the results of observation of the gravel
samples.



3. PREVIOUS CRAE EXPLORATION

Samgling
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Sample Type No. Element Assayed
Rock chip 20 Au
Rock chip 116 Cu, Pb, Zn, Ag, Au, Hg, Ba, Ce,
As ’
Rock chip 10 Si0y, Mg0O, CaoO, Fe;04, LOI
Stream sediment
=20 + 40# 21
-40 + 80# 21 Ag, Mo, Au(l), Au(2)
-80# 21
Stream sediment
-80# 36 Cu, Pb, Zn, Ag, Au, As, Ba, U
Float 9 Cu, Pb, Zn, Co, Mo, Bi, Ag, Au, As,
Fe, Mn, Ba, Sn, W
Gravel (HMC) 126 Kimberlitic indicators
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4. GRAVEL SAMPLE RESULTS

Results are plotted on the attached plan no. SAa 3029.

Six samples contained possibly kimberlitic indicator minerals.
These were:

1233207, 1233224 and 1233243 with 1 grain of olivine each
917444 with 1 grain of chromite ,

1233173 with 2-5 grains of phlogopite

1233269 with 1 grain of picroilmenite

5. PETROLOGY

Three samples were taken for thin section preparation and
description (Appendix I) 1158393 of outcropping Noranda
volcanics near the Munto Mine is a uralitised dolerite. It is
unlikely to have contributed the olivines found in the gravel
samples due to the extent of alteration.

Metgsomatic alteration of dolerite or lamprophyre in two samples
(115394, 1158395) from gravel site 1234302 involves enrichment
in ACO3, Mg and K. Phlogopite is also present. Similar rocks
may be the source of phlogopite in sample no. 1233173.

6. GRAVEL SAMPLING

Thirty three follow-up samples have been collected. Locations
are shown on plan SAa 3029. Results are awaited.

it
C

J.P, HOWARD

JPH/dp
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EXPENDITURE

Expenditure for the period ended 31lst August 1985, the nearest
accounting period was $5,758.00, as listed below.

Payroll $ 2,546
Supply 67
Vehicle ' 3009
Rent 604
Tenement ' 280
Contractors 120
Laboratory 100
Overheads 1,732

Total $ 5,758
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LOCATION

Marree SH 53-5
Curdimurka SH 53-8
Copley SH 53-9

Andamooka SH 53-12

KEYWORDS

Indicator minerals

LIST OF PLANS

Plan No. Title

SAa 2230 Tarlton Knob E.L.
SAa 3029 Gravel Sample Locations and Results

LIST OF APPENDICES

Appendix I Petrology

1:250 000
1:250 000
1:250 000
1:250 000

1196 - Location Plan 1:250 000

1:100 000
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1158395 : heterogeneous chlorite, brown-hornblende,
tremolite rock;
metasomatically altered, pyroxenitic or possible

doleritic/gabbroic rock

This rock consists of a heterogeneous crystalline aggregate
of mainly ragged prisms of brown, strongly pleochroic hornblende (25%)
with a chaotic distribution through a matrix of very fine decussate

chlorite mixed with decussate phlogopite and minor scattered tremolite.

Small clusters of clear tremolite appear to replace former
pyroxene, and is locally continuous with brown hornblende, whereby both

phases appear to replace a pre-existing (?composite) pyroxene crystal.

Accessory opaque oxides, some extensively leucoxenised are

scattered. Trace altered plagioclase is present.

This rock appears to have been an original pyroxenitic ultramafic
(although the chlorite may be after plagioclase which would suggest
an original basic igneous rock type). The primary rock has been

retrograded and altered, probably mainly by metasomatic agencies.
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1158394 heterogeneous, massive ''metasomatic breccia",
dominated by a metasomatic eassemblage of rutile,
quartz, carbonate, clinochlore, K-spar, phlogopite

(? of doleritic or lamprophyric association)

This rock consists of a "background'" of a diffuse, poorly-defined
patchy mosaic on a scale of about 1 mm of secondary adularia K-spar,

and rarer quartz, incorporating random blades of clinochlore.

This mosaic is more or less superimposed by extremely fine
(0.03 mm) phlogopite mica, rarer muscovite, and even finer dispersed

rutile. Patches o iffuse cryptocrystalline carbonate occur locally.

The aggregate described above appears to form breccia fragments,
and areas between these are occupied by veins or metasomatic-breccia
of partly oxidised carbonate incorporating subordinate quite coarse quartz
grains, flakes of clinochlore and phlogopite. Rare minute inclusions of

tourmaline occur in the quartz.

This entire aggregate is regarded as '"metasomatic" involving

enrichment in COZ’ Mg, K&, and lesser quartz.

The nature of an original rock type is not evident, but was
possibly of lamprophyric association; however, the aluminour components
(clinochlore and K-spar) may include Al from original plagioclase,

in which case the primary rock may have been doleritic.

There is no olivine or pyroxene.
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1158393 : uralitised dolerite;

with a subophitic texture, average grain size about 1 mm.

0146

minor interstitial chlorite and epidote;

accessory oxidised magnetite

This is a massive, homogeneous, holocrystalline rock

About 60% of it consists of randomly oriented and loosely

interlocking plagioclase laths, which are essentially unaltered.

Mafic components which are more or less interstitial within

this plagioclase aggregate are :-

1.

subhedral to anhedral clinopyroxene
completely altered (uralitised) to very fine
fibrous actinolitic-hornblende

irregular amoeboidal-shaped areas, apparently
vesicle fillings of fine fibrous/radiating
chlorite, enclosing very small grains of leucoxene

small patches of very fine granular epidote,
largely associated with chlorite (2) above, and
both phases probably of deuteric origin

accessory, disseminated, subhedral crystals
of oxidised magnetite

15 - 20%
7 - 10%
7 - 10%

5 - 7%

The exact identity of the primary pyroxene cannot be

established. There is no olivine in this rock.
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1. -SUMMARY

During the three month period September, 1985 to December, 1985 no
further field work was undertaken. A number of indicator mineral and
microdiamond results were received. These are tabulated in Tables 1
and 2, Sixteen chromites, one picroilmenite and one microdiamond
were observed. Further results are awaited.

2. INTRODUCTION

This 1s the eighth statutory report for E.L. 1196 which was granted
to CRA Exploration Pty. Limited on the 5th December, 1983 for a
period of twelve months. It was renewed in December, 1984 and 1985
for further twelve month periods. The area covers most of the
Willouran Ranges south west of Marree and was originally taken up to
search for Olympic Dam type deposits in areas of shallow basement,
stratiform Pb-Zn in Callanna, Burra and Umberatana sediments,
Copperbelt type stratiform Cu in Burra sediments and diamonds.
Currently only diamond exploration 1is being carried out on the
Tarlton Knob E.L. with results from the 1984 gravel sampling
programme now becoming available. Further results are still awaited.

3. GEOLOGY

A composite geology map compiled by Scott (1984) incorporating both
mapping by SADME and Murrell (1977) is available on plan SAa 2929.
The area is dominantly covered by Adelaidean Stratigraphy composed of
north westerly trending Callanna, Burra, Umberatana and Wilpena Group
sediments. They constitute the Willouran Ranges and are disrupted by
several major faults.

4, PREVIOUS EXPLORATION

A number of companies including Aust. Selection Pty. Ltd., Anaconda
Aust., Noranda Aust., Carpentaria Ex. Co. Pty. Ltd., Sunhill Corp.
Aust., Altarama Search Pty. Ltd., H.R. Gillespie, Dampier Mining Co.
Pty. Ltd. and Utah Development Company have undertaken exploration
activities in the Willouran Ranges. A summary of previous
exploration compiled by Scott (1984) can be found in the fourth
quarterly report on Tarlton Knob E.L. 1196.
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5. PREVIOUS EXPLORATION BY CRA EXPLORATION PTY, LIMITED

Previous exploration was oriented to locate copper, lead and zinc
mineralisation. Work on these commodities is summarised by A.K. Scott
(1984) in the fourth quarterly report on Tarlton Knob E.L. 1196,
Diamond exploration has involved:

1. A regional gravel sampling programme using helicopter (129
samples).

2. The collection of rock and float samples for geochemistry.

3. Thin section preparation and description of rock samples which
could have possibly had kimberlitic or lamprophyric affinities.

4. A follow up sampling programme (33 samples).

5. The receiving of observed indicator mineral results for a number
of the samples.

6. CURRENT DIAMOND EXPLORATION

Sample locations are plotted on SAa 3029 and the results received in
the last three months are tabulated on Tables 1 and 2. Results of
interest were the observation of sixteen chromites, one picroilmenite

and one microdiamond within the Tarlton Knob E.L.

ool e Mol

L,A., Le MESSURIER :

LAL/pw
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EXPENDITURE

Expenditure for the period ended 30th November, 1985, the nearest
accounting period was $12 301.00, as listed below.

$
Payroll 2 622
Supply 901
Vehicle 891
Travel 156
Rent 1 438
Contractors 335
Laboratory 5 284
Overheads 674

Total $ 12 301
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TABLE 1

TARLTON KNOB E.L. 1196 ~ INDICATOR MINERAL RESULTS

4TH SEPTEMBER, 1985 - 4TH DECEMBER,1985

Sample Number Indicator Results
1234289 Negative
1234290 Negative
1234295 Negative
1234299 Negative
1234297 Negative
1234305 Negative
1234308 Negative
1234288 Chromite 2 x +0.8
1234291 Chromite 3 x +0.8

5 x 40.5

1 x +0.4
1234292 ' Chromite 1 x +0.5
1234294 Negative
1234296 Chromite 1 x +0.5
1234298 Picroilmenite 1 x +0.5
1234300 Negative
1234306 Negative
1234310 Chromite 1 x +0.8

1 x 40.5

1234311 Chromite 1 x +0.4
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TABLE 2

TARLTON KNOB E.L. 1196 - MICRO DIAMOND RESULTS

4TH SEPTEMBER, 1985 - 4TH DECEMBER, 1985

Sample Number Micro Diamond Results
1233236 Negative
1233246 Negative
1233268 Negative
1233290 Negative
1233321 Negative
1233217 Negative
1233260 Negative
1233281 Negative .
1233288 Negative
1233317 Negative
1233228 Negative
1233247 Negative
1233267 Negative
1233328 Negative
1233339 Negative
1233191 Negative
1233219 Negative
1233233 Negative
1233237 Negative
1233242 Negative
1233245 Negative
1233259 Negative
1233220 Negative
1233254 Negative
1233261 Negative
1233262 Negative
1233270 Negative
1233283 Negative
1233331 Negative
1233212 Negative
1233218 ‘ Negative
1233229 Negative
1233274 Negative
1233323 Negative
1233329 Negative
1233195 Negative
1233286 Negative
1233251 Negative
1233192 Negative
1233210 Negative
1233230 Negative
1233244 Negative
1233248 ‘ Negative
1233253 Negative
1233285 Negative

1233313 Negative
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TABLE 2 (cont.)

TARLTON KNOB E.L. 1196 - MICRO DIAMOND RESULTS

4TH SEPTEMBER, 1985 - 4TH DECEMBER, 1985

Sample Number Micro Diamond Results
1233330 Negative
1233180 Negative
1233185 Negative
1233194 Negative
1233209 Negative
1233241 Negative
1233332 Negative
1233205 Negative
1233207 Negative
1233211 Negative
1233325 Negative
1233326 Negative
1233269 One Diamond 0.45 x 0.35 mm
1233166 Negative
1233188 Negative
1233225 Negative
1233249 Negative
1233250 Negative

1233314 Negative
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1. SUMMARY

No field work was carried out during the three month period from the
4th December, 1985 to 4th March, 1986. Microdiamond results from
earlier sampling programmes were received. All results were
negative. Further results are awaited.

2. INTRODUCTION

This is the ninth statutory report for E.L. 1196 which was granted to
CRA Exploration Pty. Limited on the 5th December, 1983 for a period
of twelve months and was renewed in December, 1984 and 1985 for
further twelve month periods.

This report details microdiamond results received from gravel
sampling programmes over the Tarlton Knob E.L.

3. CURRENT DIAMOND EXPLORATION

Results are still being received from both the initial regional
sampling programme and a smaller follow up sampling programme over
the Tarlton Knob E.L. Sample locations for both surveys are plotted
on SAa 3029 and microdiamond results received in the last three
months are tabulated on Table 1. Results for all samples were
negative.

Lol A Moacuise

L.A. Le MESSURIER

LAL/pw
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EXPENDITURE

Expenditure for the period ended 28th February, 1986 the nearest
accounting period was $18 329.00, as listed below.

$
Payroll 1 318
Supply 306
Rent 383
Tenement 4 444
Laboratory 11 594
Overheads 284

Total $18 329
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TABLE 1

TARLTON KNOB E.L. 1196 - MICRODIAMOND RESULTS

4TH December, 1985 - 4TH March,1986

Sample Number Indicator Results
1233265 Negative
1233284 Negative
1233165 - Negative
1233172 Negative
1233196 Negative
1233197 Negative
1233208 ‘ Negative
1233279 Negative
1233316 Negative
1233333 Negative
1233222 Negative
1233227 Negative
1233243 Negative
1233289 Negative .
1233186 Negative
1233193 Negative
1233238 Negative
1233280 Negative
1233338 Negative
1233167 Negative
1233235 Negative
1234274 Negative
1233282 Negative
1233337 Negative
1233224 Negative
1233234 Negative
1233322 Negative
1233187 Negative
1233226 Negative
1233257 Negative
1233309 Negative
1233311 Negative
1233312 Negative
1233164 Negative
1233190 Negative
1233267 Negative
1233181 : Negative
1233223 Negative
1233174 Negative
1233189 Negative
1233240 Negative
1233320 Negative
1233169 Negative
1233170 Negative

1233171 Negative
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TABLE 1 (cont.)
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TARLTON KNOB E.L. 1196 -~ MICRODIAMOND RESULTS

4TH December, 1985 - 4TH March, 1986

Sample Number

1233177
1233184
1233183
1233173
1233315
1233310
1233239
1233178
1233182
917445
917435
917438
917440
917433
917439
1234311
917441
917446

Indicator Results

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
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1. SUMMARY

During the 1last quarter from March to June, 1986 the remainder
of the microdiamond results were received. All results were
negative.

2. INTRODUCTION

This 1is the tenth statutory report for E.L. 1196 which was
granted to CRA Exploration Pty. Limited on the 5th December,
1983 and renewed in 1984 and 1985 for further twelve month
periods.

The area covers most of the Willouran Ranges south west of
Marree and was originally taken up to search for Olympic Dam
type deposits in areas of shallow basement, stratiform Pb-Zn in
Callanna, Burra and Umberatana sediments, Copperbelt type
stratiform Cu in Burra sediments and diamonds. Currently only
diamond exploration 1is ©being carried out on the Tarlton Knob
E.L.* with remainder of the results from the 1984 gravel sampllng
programme now available.

3. RECOMMENDATIONS

It 1is recommended that any catchments with positive indicator
mineral results or microdiamonds be resampled using a closer
sample spacing than that of the original regional gravel
sampling programme.

4. GEOLOGY

A composite geology map compiled by Scott (1984) incorporating
both mapping by SADME and Murrell (1977) is available on plan

SAa 2929. The area 1is dominantly covered by Adelaidean
Stratigraphy composed of north westerly trending Callanna,
Burra, Umbertana and Wilpena Group sediments. They constitute

the Willouran Ranges and are disrupted by several major faults.



-2 - 01606

5. PREVIOUS EXPLORATION

A number of companies including Aust. Selection Pty. Ltd.,
Anaconda Aust., Noranda Aust., Carpentaria Exploration Co. Pty.
Ltd., Sunhill Corporation Australia, Altarama Search Pty. Ltd.,
H.R. Gillespie, Dampier Mining Co. Pty. Ltd. and Utah
Development Company have wundertaken exploration activities in
the Willouran Ranges., A  summary of ©previous exploration
compiled by Scott (1984) can be found in the fourth quarterly
report on Tarlton Knob E.L, 1196,

6. PREVIOUS EXPLORATION BY CRA EXPLORATION PTY. LIMITED

Previous exploration was oriented to locate copper, lead and
zinc mineralisation. Work on these commodities is summarised by
A.K. Scott (1984) in the fourth quarterly report on Tarlton Knob
E.L. 1196.

Diamond exploration has involved:

1. A regional gravel sampling programme using helicopter (129
samples).

2. The collection of rock and float samples for geochemistry.
3. Thin section preparation and description of rock samples

which  could have possibly had kimberlitic or lamprophyric
affinities.

7. CURRENT DIAMOND EXPLORATION

During the 1last quarter the remainder of the microdiamond
results were received. They are tabulated on Table 1 and sample
locations are plotted on SAa 3029. All results were negative.

L.A. LEMESSURIER

LAL/dp
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EXPENDITURE
Expenditure for the gﬁg;ioa “ended 31st May, 1986 the nearest
accounting period was $18 329.00,Nas listed below.

~ EPQJK LI

$

Payroll 1 252
Supplies 171
Vehicle ‘ 867
Travel 23
Rent 294
Contractors 91
Laboratory 2 956
Overheads 147 . V//

Total $ 5 801
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TABLE 1

Tarlton Knob E.L. 1196 - Microdiamond Results

4th March 1985 - 4th June 1986

Sample Number Microdiamond Results

917448 Negative
917444 Negative
1234310 Negative
917443 Negative
1234296 Negative
1234294 Negative
1234299 Negative
1234295 Negative
1234305 Negative
1234298 Negative
1234308 Negative
1234290 Negative
1234304 Negative
1234288 Negative
1234293 Negative
1234300 Negative
1234302 Negative
1234287 Negative
1234291 Negative
1234297 Negative
1234303 Negative
1234306 Negative
1234292 Negative
1234289 Negative-
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1. SUMMARY

Tarlton Knob E.L. 1196 is dominantly covered by Adelaidean Strati-
graphy which constitute the Willouran Ranges. During the quarter
from June to September, 1986 no field work was carried out, however,
a regional infill gravel sampling programme is planned for October/
November. '

2. INTRODUCTION

This is the eleventh statutory report for E.L. 1196 which was granted
to CRA Exploration Pty. Limited on the 5th December, 1983 and renewed
in 1984 and 1985 for further twelve month periods.

The area covers most of the Willouran Ranges south west of Marree and
was originally taken up to search for Olympic Dam type deposits in
areas of shallow basement, stratiform Pb-Zn in Callanna, Burra and
Umberatana sediments, Copperbelt type stratiform Cu in Burra sedi-
ments and diamonds. Currently only diamond exploration is being
carried out on the Tarlton Xnob E.L. with a regional infill sampling
programme planned for October/November.

3. GEOLOGY

A composite geology map compiled by Scott (1984) incorporating both
mapping by SADME and Murrell (1977) is available on plan SAa 2929.
The area is dominantly covered by Adelaidean Stratigraphy composed of
north westerly trending Callanna, Burra, Umberatana and Wilpena Group
sediments. They constitute the Willouran Ranges and are disrupted by
several major faults. .

4, PREVIOUS EXPLORATION

A number of companies including Aust. Selection Pty. Ltd., Anaconda
Aust., Noranda Aust., Carpentaria Expleration Co. Pty. Ltd., Sunhill
Corporation Australia, -Altarama Search Pty. Ltd., H.R. Gillespie,
Dampier Mining Co. Pty. Ltd. and Utah Development Company have under—

taken exploration activities in the Willouran Ranges. A summary of -

previous exploration compiled by Scott (1984) can be found in the
fourth quarterly report on Tarlton Knob E.L. 1196.

0170
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5. PREVIOUS EXPLORATION BY CRA EXPLORATION PTY. LIMITED

Previous exploration was oriented to locate copper, lead and zinc
mineralisation. Work on these commodities is summarised by A.K, Scott
(1984) in the fourth quarterly report on Tarlton Knob E.L. 1196.

Diamond exploration has involved:

l. A regional gravel sampling programme using helicopter (129
samples). :

2. The collection of rock and float samples for geochemistry.

3. Thin section preparation and description of rock samples which
could have possibly had kimberlitic or lamprophyric affinities.

Lilk i Mosourass

L.A. LEMESSURIER

LAL/pq
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EXPENDITURE
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Expenditure for the period ended 3lst August, 1986 the nearest account-
ing period was $5104.00, as listed below.

Payroll
Supplies
Vehicle
Travel

Rent
Contractors
Overheads

1881
706
736
640
577
176
388

Total $5104
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1. SUMMARY

Tarlton Knob E.L. 1196 is dominantly covered by Adelaidean Strati-
graphy which constitute the Willouran Ranges.

A helicopter-borne infill sampling programme was completed during
late September,

Results received from observation of the heavy mineral concentrate
have been promising with a number of chromite grains observed. To
date all microdiamond samples processed have been negative.

2. INTRODUCTION

This 1is the twelfth statutory report for E.L. 1196 which was granted
to CRA Exploration Pty. Limited on the 5th December, 1983 and renewed
in 1984 and 1985 for further twelve month periods. An application
was made on the 17th October, 1986 for a further 12 month term of
exploration.

The area covers most of the Willouran Ranges south west of Marree and
was originally taken up to search for Olympic Dam type deposits in
areas of shallow basement, stratiform Pb-Zn in Callanna, Burra and
Umberatana sediments, Copperbelt type stratiform Cu in Burra sedi-
ments and diamonds. Currently only diamond exploration is being
carried out on the Tarlton Knob E.L.

3. GEOLOGY

A composite geology map compiled by Scott (1984) incorporating both
mapping by SADME and Murrell (1977) is available on plan SAa 2929.
The area is dominantly covered by Adelaidean Stratigraphy composed of
north westerly trending Callanna, Burra, Umberatana and Wilpena Group
sediments. They constitute the Willouran Ranges and are disrupted by
several major faults.

4, PREVIOUS EXPLORATION

A number of companies including Aust. Selection Pty. Ltd., Anaconda
Aust., Noranda Aust., Carpentaria Exploration Co. Pty. Ltd., Sunhill
Corporation Australia, Altarama Search Pty. Ltd., H.R. Gillespie,
Dampier Mining Co. Pty. Ltd. and Utah Development Company have under-
taken exploration activities in the Willouran Ranges. A summary of
previous exploration compiled by Scott (1984) can be found in the
fourth quarterly report on Tarlton Knob E.L. 1196,
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5. PREVIOUS EXPLORATION BY CRA EXPLORATION PTY. LIMITED

Previous exploration was oriented to locate copper, lead and zinc
mineralisation. Work on these commodities is summarised by A.K. Scott
(1984) in the fourth quarterly report on Tarlton Knob E.L. 1196.

Diamond exploration has involved:

1. A regional gravel sampling programme using helicopter (129
samples).

2. The collection of rock and float samples for geochemistry.

3. Thin section preparation and description of rock samples which
could have possibly had kimberlitic or lamprophyric affinities.

6. WORK COMPLETED IN THE TWELFTH QUARTER

A helicopter-borne infill and follow up sampling programme was
completed during the quarter. Six follow up samples were collected
following wup two microdiamond occurrences (samples 1233269 &
1233294). Eighty four infill samples were also collected (see plan

SAa 3029).

Results to date have beer promising with five samples having chromite
grains observed in them. Further results are awaited.

//% i Lo s Mosouris

S.P. SUGDEN/L.A. Le MESSURIER
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Expenditure for the

Payroll
Supplies
Vehicle
Travel

Rent
Contractors
Laboratory
Overheads

period

$

12 821
4 552
3 685
'3 278
3 066
17 148
10 039
8 455

Total $63 044

ended 30th November, 1986 the nearest

accounting period was $63 044.00, as listed below.
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TABLE 1 INDICATOR MINERAL RESULTS - TARLTON KNOB EL 1196
4th September - 4th December, 1986

Sample Number Indicator Mineral Results
1234602 Negative
1534604 Nesative
1234606 Negative
1234610 Negative
1234614 Negative
1234643 Negative
1234645 Negative
1234646 Negative
1234647 Negative
1234649 Negative
1234650 Negative
1234653 Negative
1234666 Negative
1234667 Negative
1734669 Chromite 1x(+0.4)
1234674 Negative
1234677 Negative
1234680 Negative
1234682 Negative
1234685 Negative
1234686 Negative
1234687 Negative
1234688 Negative
1234690 - Negative
1234692 Negative
1234693 Negative
1234705 Negative
1234707 Negative
1234709 Negative
1234710 Negative
1234618 Negative
1234620 Negative
1234621 Neéatlve
1234622 Chromite 1x(+0.5)
1234700 Negative
1234609 Negative
1234611 Negative
1234605 Negative
1234612 Negative
1234641 Negative
1234642 Negative
1234648 Chromite 2x€+0.5;

9x(+0.4
1234657 Negative
1234676 Negative
1234679 Negative
1234691 Negative
1234694 Ne§ative
1234706 Chromite 1x(+0.5)
1234668 Neéative
1234637 Chromite 4xE+O.Sg

8x(+0.4
1234702 Negative
1234696 Negative
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TABLE 2 MICRODIAMOND RESULTS - TARLTON KNOB EL 1196
4th September -~ 4th December, 1986

Sample Number Microdiamond Results
1234670 Negative
1234678 Negative
1234609 Negative
1234624 Negative
1234638 Negative
1234667 Negative
1234671 Negative
1234674 Negative
1234675 Negative
1234679 Negative
1234604 Negative
1234605 Negative
1234606 Negative
1234607 Negative
1234608 Negative
1234610 Negative
1234613 Negative
1234621 Negative
1234622 Negative
1234637 Negative
1234639 Negative
123464 Negative
1234642 Negative
1234645 Negative
1234646 Negative
1234651 Negative

- 1234654 Negative
1234655 Negative
1234656 Negative
1234665 Negative
1234666 Negative
1234668 Negative
1234672 Negative
1234676 Negative
1234677 Negative
1234680 Negative
1234603 Negative
1234612 Negative
1234614 Negative
1234615 Negative
1234619 Negative
1234620 Negative
1234641 Negative
1234647 Negative
1234648 Negative
1234649 Negative
1234652 Negative
1234653 Negative
1%32657 %egative

egative
i2g4§28 Neéative
1234682 Negative
1234686 Negative
1234687 Negative
1234693 Negative
1234694 Negative
1234695 Negative
1234700 Negative
1234602 Negative
1234611 Negative
1234643 Negative
1234644 - Negative
1234658 _ Negative
1234684 Negative
1234689 Negative
1234696 Negative
1234697 Negative
1234699 Negative
1234705 Negative
1234707 Negative
1234708 Negative
1234709 Negative
1234710 Negative
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1. SUMMARY

Tarlton Knob E,L., 1196 is dominantly covered by Adelaidean Strati-
graphy which constitute the Willouran Ranges.

A helicopter-borne infill sampling programme was completed during
late September.

During the thirteenth quarter one positive microdiamond result was
received,

2. INTRODUCTION

This 1is the thirteenth statutory report for E.L. 1196 which was
granted to CRA Exploration Pty. Limited on the 5th December, 1983 and
renewed in 1984, 1985 and 1986 for further twelve month periods.

The area covers most of the Willouran Ranges south west of Marree and
was originally taken up to search for Olympic Dam type deposits in
areas of shallow basement, stratiform Pb-Zn in Callanna, Burra and
Umberatana sediments, Copperbelt type stratiform Cu in Burra sedi-
ments and diamonds. Currently only diamond exploration is being
carried out on the Tarlton Knob E.L.

3. GEOLOGY

A composite geology map compiled by Scott (1984) incorporatiﬁg both
mapping by SADME and Murrell (1977) is available in the twelfth

quarterly report. The area is dominantly covered by Adelaidean
Stratigraphy composed of north westerly trending Callanna, Burra,
Umberatana and Wilpena Group sediments. They constitute the

Willouran Ranges and are disrupted by several major faults,

4, PREVIOUS EXPLORATION

A number of companies including Aust. Selection Pty. Ltd., Anaconda
Aust., Noranda Aust., Carpentaria Exploration Co. Pty. Ltd., Sunhill
Corporation Australia, Altarama Search Pty. Ltd., H.R. Gillespie,
Dampier Mining Co. Pty. Ltd. and Utah Development Company have under-
taken exploration activities in the Willouran Ranges. A summary of
previous exploration compiled by Scott (1984) can be found in the
fourth quarterly report on Tarlton Knob E.L. 1196,
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5. PREVIOUS EXPLORATION BY CRA EXPLORATION PTY, LIMITED

Previous exploration was oriented to locate copper, lead and zinc
mineralisation. Work on-these commodities is summarised by A.K. Scott
(1984) in the fourth quarterly report on Tarlton Knob E.L. 1196.
Diamond exploration has involved:

l. A regional gravel sampling programme using helicopter (129
samples).

2. The collection of rock and float samples for geochemistry.

3. Thin section preparation and description of rock samples which
could have possibly had kimberlitic or lamprophyric affinities.

4. 1Infill helicopter bourne gravel sampling programme (100 samples).

6. CURRENT EXPLORATION

No further field work was carried out during the thirteenth quarter.
Eleven microdiamond samples were received with a microdiamond
observed in 's.1234688. No indicator mineral results were received.

M,& Meoowvis

L.A. LEMESSURIER
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TABLE 1 MICRODIAMOND RESULTS - TARLTON KNOB EL 1196

4th December 1986 — 4th March, 1987

Sample Number Microdiamond Results
1234688 1 Microdiamond 0.2x0.15mm
1234690 Negative
1234701 » Negative
1234702 Negative
1234618 Negative
1234650 Negative
1234683 Negative
1234685 Negative
1234691 Negative
1234692 Negative

1234706 Negative
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EXPENDITURE

Expenditure for the period ended 28th February, 1987 the nearest
accounting period was $30,961.00, as listed below.

$
Payroll 2 104
Supplies 364
Vehicle 119
Rent 182
Tenement 4 804
Laboratory 21 854
Overheads 1 534

Total $30 961




LOCATION

Marree SH 53-5
Curdimurka SH 53-8
Copley SH 53-9

Andamooka SH 53-12

KEYWORDS

Diamonds, Indicator Minerals

1:250 000
1:250 000
1:250 000
1:250 000
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1. SUMMARY

Tarlton Knob E.L.. 1196 is dominantly covered by Adelaidean Strati-
graphy which constitute the Willouran Ranges.

A helicopter-borne infill sampling programme was completed during
late September.

During the fourteenth quarter one positive indicator mineral result
was received. Sample 1234665 contained one picroilmenite grain.

2. INTRODUCTION

This is the fourteenth statutory report for E.L. 1196 which was
granted to CRA Exploration Pty. Limited on the 5th December, 1983 and
renewed in 1984, 1985 and 1986 for further twelve month periods.

The area covers most of the Willouran Ranges south west of Marree and
was originally taken up to search for Olympic Dam type deposits in
areas of shallow basement, stratiform Pb-Zn in Callanna, Burra and
Umberatana sediments, Copperbelt type stratiform Cu in Burra sedi-
ments and diamonds. Currently only diamond exploration is being
carried out on the Tarlton Knob E.L.

3. GEOLOGY

'A- composite geology map compiled by Scott (1984) incorporating both
mapping by SADME and Murrell (1977) is available in the twelfth

quarterly report. The area is dominantly covered by Adelaidean
Stratigraphy composed of north westerly trending Callanna, Burra,
Umberatana and Wilpena Group sediments. They constitute the

Willouran Ranges and are disrupted by several major faults.

4. PREVIOUS EXPLORATION

A number of companies including Aust. Selection Pty. Ltd., Anaconda
Aust., Noranda Aust., Carpentaria Exploration Co. Pty. Ltd., Sunhill
Corporation Australia, Altarama Search Pty. Ltd., H.R. Gillespie,
Dampier Mining Co. Pty. Ltd. and Utah Development Company have under-
taken exploration activities in the Willouran Ranges. A summary of
previous exploration compiled by Scott (1984) can be found in the
fourth quarterly report on Tarlton Knob E.L. 1196.

0199
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PREVIOUS EXPLORATION BY CRA EXPLORATION PTY, LIMITED

Previous exploration was oriented to locate copper, lead and zinc
mineralisation. Work on these commodities is summarised by A.K. Scott
(1984) in the fourth quarterly report on Tarlton Knob E.L. 1196.

Diamond exploration has involved:

1.

6.

No
Two

A regional gravel sampling programme using helicoptér (129
samples).

The collection of rock and float samples for geochemistry.

Thin section 'preparation and description of rock samples which
could have possibly had kimberlitic or lamprophyric affinities.

Infill helicopter bourne.gravel sampling programme (100 samples).

CURRENT EXPLORATION

further field work was carried out during the fourteenth quarter.
indicator mineral results were received. Sample 1234665 had a

positive result of one picroilmenite grain.

L.A, LE MESSURIER

LAL/pq
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TABLE 1

INDICATOR MINERAL RESULTS - TARLTON KNOB E.L. 1196

4th March, 1987 - 4th June, 1987

Sample Number Indicator Mineral Results

1234665 Picroilmenite 1 x +0.5
1234708 Negative



EXPENDITURE

Expenditure for the period ended 31st May, 1987, the nearest account-

ing period was $2560.00, as listed below.

Payroll
Supplies
Laboratory
Overheads

1550
159
278
573

Total $2560

NS
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Expenditure for the period ended 31st May, 1987, the nearest account-—
ing period was $2560.00, as listed below.

Payroll
Supplies
Laboratory
Overheads

1550
159
278
573

Total $2560
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LOCATION

Marree SH 53-05
Curdimurka SH 53-08
Copley SH 53-09

Andamooka SH 53-12

KEYWORDS

Diamonds, Indicator Minerals

1:250 000
1:250 000
1:250 000
1:250 000
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CRA EXPLORATION PTY. LIMITED £.0. BOX 254 Norwood
- (INC.INN.S.W.) TELEPHONE: 42 8871

Adelaide Office: 31 OSMOND TERRACE, NORWQOOD 5067

Head Office: 55 COLLINS STREET, MELBOURNE 3001 TELEGRAMS: "EXPLORECO"

TELEX: AA88605

25th August, 1987

The Director General,

S.A. Department of Mines & Energy,
P.O. Box 151,

EASTWOOD. S.A. 5063

Dear Sir,

Re: Tarlton Knol E.L. 1196
Report for the Quarter Endl}

tember, 1987

Duri\ng the quarter no field work was undertaken. Results from heavy mineral
samples collected over the exploration licence highlighted an area at West
Willouran which may be a prospective gold target.

Follow;up rock éafnpliﬁg, creek traversing and mapping is planned for the nexi
three month period.
Expenditure for the two months to 31st July, 1987 amounted to $735.00.

Yours faithfully,

W.H. JOHNSTON ‘L\/f

Chief Geologist

WHJ/dp
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1. SUMMARY

During the sixteenth quarter a field trip was made to field check
three areas of possible mineralisation. From this it was concluded
that:

i. the Black Wattle Creek microdiamond/indicator anomaly was due
to reworking from the tillites within the catchment,

ii. that the gold mineralisation at Douglas Gully was only of a
small scale with only a very low bulk grade; and

iii. magnesite near Coronation Bore, though of good grade was not of
a size large enough to warrant further work.

Utah holes WD0l2 & WDOl7 were sampled and assayed for gold and 15
other elements.

A review of previous work in the licence was made and application for
relinquishment made on the 21st November, 1987.

2. CONCLUSIONS

i. Investigations. by CRA Exploration and other workers indicate
that the area is unlikely to contain large scale economic base
metal, gold or uranium mineralisation.

ii. Magnesite of good grade exists within the licence but due to
location and potential size is considered unlikely to be
economic.

iii. Systematic sampling & follow up for diamonds has proven that
the area is unlikely to contain an economic diamond source.
The tillites of the Umberatana group are strongly suspected to
contain reworked kimberlitic indicators and microdiamonds.

iv. Gold mineralisation of Douglas Gully appears to have no great
depth extent and as such no further work is recommended.

3. INTRODUCTION

This is the sixteenth & final statutory report for EL 1196 which was
granted to CRA Exploration Pty. Limited on the 5th December, 1983 and
renewed in 1984, 1985 and 1986 for further twelve month periods. The
licence was surrendered on the 23rd November, 1987.

02085
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The area covers most of the Willouran Ranges south west of Marree and
was originally taken up to search for Olympic Dam type deposits in

areas of shallow basement, stratiform Pb-Zn in Callanna, Burra and

Umberatana sediments, Copperbelt type stratiform Cu in Burra sedi-
ments and diamonds. The location of the licence is shown in plan
SAa 2230.

4, GEOLOGY

A composite geology map compiled by Scott (1984) incorporating both
mapping by SADME and Murrell (1977) is available in the twelfth
quarterly report (CRAE Rpt. No. 13004). The area is dominantly
covered by Adelaidean Stratigraphy composed of north westerly trend-
ing Callanna, Burra, Umberatana and Wilpena Group sediments. They
constitute the Willouran Ranges and are disrupted by several major
faults.

5. PREVIOUS EXPLORATION

A number of companies including Aust. Selection Pty. Ltd., Anaconda
Aust., Noranda Aust., Carpentaria Exploration Co. Pty. Ltd., Sunhill
Corporation Australia, Altarama Search Pty. Ltd., H.R. Gillespie,
Dampier Mining Co. Pty. Ltd. and Utah Development Company have under-
taken exploration activities in the Willouran Ranges. A summary of
previous exploration compiled by Scott (1984) can be found in the
fourth quarterly report on Tarlton Knob EL 1196.

6. PREVIOUS EXPLORATION BY CRA EXPLORATION PTY, LIMITED

Previous exploration by CRA Exploration has been orientated towards a
nunber of commodities including base metals, gold & diamonds. A
brief summary by commodity is presented below. For further details
and plans refer to the fourth quarterly report (CRAE Rpt. No. 13004).
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6.1 Base Metals and Gold

The search for the above commodities revolved around four target
models, these being Roxby Dam type deposits, stratiform lead-zinc,
stratiform copper and discordant hydrothermal mineralisation styles.
CRA Exploration's activities involved studies of existing data with
subsequent rock chip sampling and field mapping.

6.1.1 Roxby Downs Style Deposits oo

Mapped exposures of albitite which were considered to be windows to
the pre-Adelaiden basement and a possible location of the above
target were found to be intrusive into the Callana rocks. Rock chip
sampling in the above areas contained no anomalous geochemistry. Utah
also conducted limited gravity surveys in the area which did not
reveal the presence of shallow Adelaidean basement.

It 1is therefore considered that the potential for a Roxby Downs style
orebody is unlikely in the area.

6.1.2 Stratiform Pb~Zn

The search for stratiform Pb-Zn involved the delineation & sampling
of black shale horizons, examination of the Reishbeith Dolomite and
examination of other areas containing anomalous geochemistry reported
by previous workers.

From the above work it was found that the Tapley Hill Formation and
the base of the Umberatana Group were anomalous in zinc. No other
anomalous Pb & Zn assays were noted and it was concluded that an
economic sized resource was unlikely to occur.

6.1.3 Stratiform Cu

Utah extensively explored the area for stratiform copper and proved
widespread copper anomalism in various units particularly the
Callanna and lower Burra Groups.

From their work and rock samples collected by CRA Exploration, it is
considered that there is no potential in the area for such a deposit.
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6.1.4 Discordant Hydrothermal Mineralisation

Most areas of brecciation veining, etc. were noted by earlier workers
and during CRA's field activities, were sampled and checked. No
anomalous geochemistry or radloact1v1ty was noted except for Douglas
Gully, noted below.

6.1.5 Gold

Anomalous gold was noted in gravel and rock samples from the Douglas
Gully area. The mineralisation was associated with quartz-sulphide-
malchite veins and appeared to be patchy. Two Utah drill holes were
sampled in this quarter to test the depth extent and continuity of

the mineralisation (see section 7.2).

6.2 Magnesite

Magnesite bands are a common constituent of the SkillogréS sub
group. In the Screech Owl Creek area, the magnesite ba were
sampled with good grades being reported.

However, due to the location and the potential size of the resource,
it was concluded that it was unlikely to be of interest to CRA at the
present time.

Section 7.3 details investigations of a similar unit in the
Coronation Bore area.

6.3 Diamonds

The location of the 1licence near the edge of the Stuart Shelf
suggested that the area may be tectonically favourable for the
emplacement of kimberlitic diatremes. The recognition of small
albitite diatremes in the area also reinforced this view.

Regional stream gravel samples were collected throughout the areas
with microdiamonds, Group 3 pyrope garnets, chromites & picro-
ilmenites being found. Most anomalies were single indicator anomalies
with Black Wattle Creek being the only main multi-indicator anomaly

4]
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(chromite, picroilmenite and microdiamond). Multi-indicator anomalies
were rated above single indicator ones, in significance. Most
anomalies were in the order of 1-2 grains and all <20 grains.

The chromites were considered non kimberlitic.. MgO values for the
picroilmenites suggested they were unlikely to be kimberlitic. No
microdiamonds were able to be repeated.

A complete sample ledger is contained in Appendix I and sample
locations are shown on plan SAa 3029,

From the above work and that reported in section 7.1, it is concluded
that the licence has been adequately tested for the existence of
economic diamondiferous diatremes, Tillites of the Umberatana Group
are strongly suspected to contain reworked kimberlitic indicators
(see section 6.1).

7. WORK COMPLETED DURING THE QUARTER

A short field trip was made to the licence to field check three areas
for possible mineralisation. Three areas were visited as detailed
below.

7.1 Black Wattle Creek

This creek is the site of a microdiamond/picro/chromite anomaly.
Follow up programmes failed to repeat the microdiamond and narrowed
down the potential source to a section of creek between samples
1234311 & 1234606 (approx. 1 km in length). A traverse up the creek
bed from sample 1234311 to 1234606 revealed that the creek drained an
impure sandstone/tillite unit and then a dolomitic siltstone/algal
dolomite wunit, Well rounded quartzite pebbles were found in the
creek float and rarely a vuggy carbonate rock. Three samples were
collected (919403-405). Whole rock and geochemical assays indicated
that none of the samples were of kimberlitic or ultramafic affinity.
Two samples were weathered dolomite (919403 & 404) and the third
possibly a weathered arkosic sandstone (919405).

Assay results and sample locations are contained in Appendix II and
plotted on plan SAa 2828.

0213
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It is concluded that due to the nature of the drainage train, well
rounded pebbles and the tillites in the catchment, the indicators are
a result of reworking into the tillites and not a primary source.
Other creeks which drain the same horizon to the north west also have
reported chromites. No further work is recommended.

7.2 Douglas Gully

A gravel sample immediately downstream of this prospect contained six
grains of gold.

Utah has extensively prospected through the area and drilled numerous
percussion and diamond drill holes in the immediate area. CRA Explor-

ation's first investigations -are reported in the second quarterly

report (CRAE Rpt. No. 12711). A summary of the Utah exploration can
also be found in this report and the fourth quarterly report (CRAE
Rpt. No. 13004). '

The workings in the area consist of shallow pits and a shaft over
cross—cutting malachite-quartz-calcite veins and fracture fills
within altered phyllitic siltstones on the limb of a drag fold. Minor
quartz hematite breccia outcrops are also found with a similar orient-
ation to the above. Samples of the malachite (919406) veining and
the breccia (919407) were collected and assayed. Both samples were
anomalous in Cu and Au, having values of 8.55% and 1370 ppm Cu and
1.52 ppm and 0.095 ppm Au, respectively. Geochemical sample
locations are plotted on plans SAa 2828 and 2829.

The original gravel sample was collected next to the old treatment
plant and the result could possibly be a result of contamination.
Therefore it was decided to collect two repeat gravel samples (919389
& 919390) upstream at the junction of two creeks which drained the
mineralised area. Twenty grains of gold were recovered in sample
919389 and none in 919390. Gravel sample locations are found on

plans SAa 2829 & 3029.

Utah drill holes WD012 and WDOl7 (plan no. SAa 2829) were relogged
and sampled at the SADME core library and assayed for 16 elements,
including Au. The drill logs and sample results are contained in
Appendix III.

No anomalous geochemistry was noted in the samples from WDO12.
Moderately anomalous patchy Au & Cu intervals were found in WDOl7
with the best Au assay being 0.56 ppm (sample 913219, 1.0 m) and Cu
assay 1780 ppm (sample 949974, 1.5 m). Comparative lithology &
selected element plots are shown in plans SAa 4850 & SAa 4851 for
holes WD012 & WDOl7, respectively.

[R—Y
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From the above it is concluded that the better Au & Cu results may be
a result of supergene enrichment with only patchy non-economic grades
at depth. No further work is recommended.

7.3 Coronation Bore Magnesite -

The magnesite occurrence in this area was visited to check if it was
possibly due to the weathering of a kimberlitic intrusion.

The magnesite was found to occupy a synclinal basin of sediments
approximately 3 x 2 km in size. The magnesite occurs in conformable
stratigraphic bands up to 3 m thick and is sub massive to pelletal
(to 2 cm in size) in form. It is interbanded with limestone bands to
5 m thick. The beds dip at approximately 45 degrees to the centre of
the basin.

Two areas have been previously worked for magnesite in the area.
These are: firstly a bed on the northern side approximately 3 m wide
and 700 m long and secondly, two bands and the western side 1-2 m
wide and 700-1000 m long.

Five samples were collected from the western bands (919398-402) and
were whole rock assayed. Assays are attached in Appendix I, and
locations plotted on plan SAa 2828. From the results the percentage
magnesite was calculated, firstly assuming that all the MgO was as
magnesite and secondly that there was dolomite in the sample and that
a proportion of the MgO was partitioned to balance the Ca0. Propor-
tions were calculated using percentages of MgO and Ca0 for dolomite
and magnesite from Dana. Table 1 1lists the range of percentage
magnesite for each sample.

Table 1
Sample % Magnesite % Magnesite with Dolomite
919398 92.0 86.4
919399 93.3 89.5
919400 96.6 ' 94.1
919401 94.5 93.6

919402 90.8 86.9

0215
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The magnesite 1is clearly stratigraphic in origin and not related to
any ultramafic or kimberlitic body. Even though the magnesite is of
good grade, the size and orientation of the beds make it unlikely to
be a large enough resource to interest CRA,

S.P. SUGDEN
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EXPENDITURE

Expenditure for the period ended 30th November, 1987, the nearest
accounting period was $15 405.00, as listed below.

$
Payroll 4 152
Supplies 1 641
Vehicles 1 193
Travel 609
Rent 944
Contractors 1 594
Laboratory 3 522
Sundry _ 200
Overheads 1 550

—

Total $15 405
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LOCATION

Marree SH 54-05
Curdimurka SH 53-08
Copley SH 54-09

Andamooka SH 53-~12 -

KEYWORDS

Diamonds, Indicator Minerals, Base Metals, Gold, Magnesite
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APPENDIX I

SAMPLE & SAMPLE RESULT LEDGER

DIAMOND SAMPLES
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CRA EXPLORATION PTY. LTD. SEQUENTIAL_RESULT LEDGER : COMMODITY
. S8AMPLE No. —0-4nm MICRODIAMOND RESULT 40:-4mm KIMBERLITIC INDICATORS . O0-4mm OTHER MINERALS OF INTEREST COMMENTS .
Uz | Nl Nil | Molackite G Sqreing) ol (bgraind JERE
Q7 44). N‘l\ Ni\ Malochile (’J.-B:}rain&)
U3 | N\ N
U7 | N\ CHROMITE 14+0% rom
UFHHS | NjL Nil
ql?’#’% M\\ N\\ M:\\Q(}\lit (l BQra\nJofﬂnwr lSu(a,‘g\s)
qiFH7 | Nid - Nil Orﬂ‘Oc-\:r (2- qu‘o\nb)
QU448 | il Nil Eresh Pyfe. [{geta)
U9 | N\ Nil -
g;qv;?(,’/ /\/cTL Ob.)'(.;,/\/r_d ,\,{_‘,I)'c‘zésf/‘/t/ =) g/a hr /4(/
919340 1 " - o




CRA EXPLORATION PTY. LTD. SEQUENTIAL RESULT LEDGER COMMODITY

noo-
SAMPLE N, —O0-4em MICRODIAMOND RESULTY 40 -4mm KIMBERLITIC INDICATORS {0 -4mm OTHER MINERALS OF INTEREST COMMENTS U“J g
1233162 Nil Nil C‘(l‘m:c‘/-’_;/to% 5 ,f.?"\;/ rife bharite
3 | N Nl Rolol ,orthopyoxere.
4" Nll . Nil (i taet o r—'fﬁzu"p;/ rop  fleremcife .
5| Ni\ Nil o reme e,
¢ Nl\ Nl Gu?%g‘r pyrite peo et
2 Nil . el Pyrite psevelo .
< | Ni I+05 Fw  Chenmite i ,
9| N I
T Nl\ Nl P\L,zrj+e .
! Nl \ : M/ (ere et e, or +A @ RyYrCxee
2! N Al Jrthepyr Rpeite ’nslrmuc".(
3 N\\ ' PR lcs;cp e Zw 4 WV ISR gy < ll‘l“to]f"‘}l r7q_?;c;:$\é th'@:auz‘(v
¢! Ni Nl Eorfe, watca, pyride psepd
< N Nl Florereite
1 Nil A 2+4 rw Cheosenite Rutile ()
Z Nl‘ Nif : Or¥#ra7p\;/;oy N o/(‘aps/cr/e,
:3 Ni Nl ‘ Pyriter prie catens
g | Ni nil -
gC Nl l Nl[ Barj{t‘,j‘cune’( . )
{ Nil Nil Dyrife . psecd.
R Nll | Nt ‘ P:/r«“fo‘ ps:’ el
: 7 /
3 Nll Nil Kurite pyrtde pseclo
4 N\\ Al F7'c:r~.e/z/02‘\~:e'o.~ '(‘(l(tc-,>:,/-. AMAGNEs T
4 Nil N Co fitros ¢rthepy < linepy
1 Nil NS Pt prewd. -
. 2 !
7 Nil : ' Aif : Boride psecd .
¥ Ml) Nil A\:uph (Reibekit §e+.‘es§/'7<-’-l"; P
9 Nil N RBente clinepyren .
¢o | Nil Al ' A
{ N\ Nl .(if:».ﬁc_et-{_E,\,;LL(.L_.,.?LQLI:(Q R




CRA EXPLORATION PTY. LTD, SEQUENTIAL RESULT LEDGER COMMODITY , .
SAMPLE No. -0-4mm MICRODIAMOND RESULT 40 4mm KIMBERLITIC INDICATORS {0 -4mm OTHER MINERALS OF INTEREST CMENTSD&?B?
1233192 | Nl 1+ % Cheamide Clicopyr., Pytite pseudo,

3 Nl l Nl Pyeile ,pseu'l' b the
4 N\\ Nil v :
51 Nil Nil it raef
¢ Nll A Or{ﬁo,pd/r /Rﬁj. Ryride psevcle (e}
z | Nil _ Nil
o3 N\\ Ni{ Pyrite pseud (B
ud Nl( : Nel b}\\/ m“#e FSL‘UC’(@
28¢ Nll Nil Bacelte pyrite psectle floremctie .
{ N\\ ‘ Nit Bcu-x“/{, pyetde Pse.,-c/c,, (Cm,#nv—‘/'»
2 Nil Nt Pyrite _psevdo (R), p PyrTE /R
3 Nil Al é:ezrnd,o rtbepyr.. Lloreneile
% N; il Eleteccstte, kch(‘-‘fl‘w.e; CHSS‘(T(';"R(TE:
5 N\‘ ANl Clireepy, orthopy, ¢arpmel, oy rite presd
" ~fF 7 7
6] Ni\ Al Brsite
Z Nid Ni{ (Olivire,
g | Nil woerw Cheomite Cliropyror @\, pyrite psead (3 G loriofh)
9 Ni\ A C’r'ﬂﬁclpyrc‘y., Larite . §
zee | Ni N _ Eosite, PYRITE
o Nid N
Z N\\ N"I Grraet Llorengite .
3 N\\. A Do et (B
4 N‘\l I\/l | (—:}{g /(’:e'.Y,,/)(t(‘ te .
5] Ni N Bacite
o '\S\\ : Nt Barite curmet .
. 77
T N\l N Beeite, gormet -
/) N1l N -;:4;?13
9 Ny Nl Bcbr#e.\.]f
200 N\\ Ni| Roede
/ N\ \ Al Boride (ﬁb;CA[OAHoe‘dﬁ
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CRA EXPLORATION PTY. LTD.

SEQUENTIAL RESULT LEDGER

COMMODITY

COMMENTS 0238

SAMPLE No. -O-4mm MICRODIAMOND RESULT 40 4mm KIMBERLITIC INDICATORS KO- 4mm OTHER MINERALS OF INTEREST
1223222 Nil Nl Beite
3 Nll Nl{ Cf/‘rccﬂy'r./ Or‘fﬁvelp\// Arw[{e.(/a?.;mfz‘f»
4 N\\ &l:[ ful el Zso;b(‘*/& Al i e
— . e . e e '
51 Nil e rw Cheamide

Clites pYvs o;‘fécap-.u- CASSITERITIE

N'\‘l

R ride pseced, &:,H te o rfbe sy o
F + o
Vrthe pyres.

Nil
Nil

N‘l /L:L'( G"‘-"z‘lé_'f/ é(il‘l\’({
N\\ N :( Leneite Yenr ¥
Nil 15 ew Cheamite,

Ca et 'D\»;/H"\{-Q ’Db'éuc'(l borite

Nil

GE& crreY

Nil

Becite, pyrite prevd
71 \J 1

N‘l Baorite(d

Nl\ At GarpneY .

N N |

N\\ _/\4';[ P‘;m{-e 'Dseud',, at Cory Jaono it e

Nil

: in
SON N IR DS R SR U DY i O O SR R [

Nil

@ r‘{'(L( O(P‘jr@x«:m € [)a.ri“é{‘rj}n_rn ef

Cl“;wp)r ruseree, Llocesefe
) .

4 N\\ IV r‘Hﬁcher er e}'lnnh(we, pse el
{ N\\ Nl Borr l(;(ul‘)c;.rnd ‘P\qr: fo, el
2 | Nil Nil Clive py regerc, A(RLACMT& :3";;«'(
3 BL\\ N;{ O[l‘\u‘l'r&. ﬁ[l‘hcbv Igcrm\(& Privi i o) il 4
v T 7 1~ 7
&+ Nl\ AN rj7 rite IF'S'ZVY—:(.
5 M\\ SH T vaaoretide borde | waica .
. N \ [\.7 - > -—Sl ’
- \ il fjj?l(t: [DLL'(‘(-Q_.
-F N [ [\11;L }:]JY‘(‘{E‘ Poe . J>r‘-1~1 %k
el N‘\ }\)l( (/[(1[((/‘( ,é(kl‘l)(( LAA((‘LL j’[@r
g | Nl Nil Florecedte, pyrite p-eqc’i
¢ N\\ Al Ertde
i1 N N

Ravs f't'-,J Fyr ite recudy //’f'r )= SETYG
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CRA EXPLORATION PTY. LTD. SEQUENTIAL RESULT LEDGER COMMODITY o
SAMPLE No. —0-4mm MICRODIAMOND RESULT . | 40 4mm KIMBERLITIC iNDICATORS RO-4mm OTHER MINERALS OF INTEREST comments o~
233252 | N Mes Gorreed Sn boas
3 Nil &Q‘L Beurite Syri -/ﬁlnsuc(‘
4 Nl( /\[G:JQ Rcuu‘le‘ A.,//w‘“/-e_ pe eyl ‘/cll'/z(f.\
J f k e .
5 NJ\ A‘/g\‘; Bzcm*/t CASSNEQTS ui?f-c T
6 | Wil Nos Muscovite () Basnefc), T MAGE)
7 Nil N&o Beerite, garret .
N J cc‘runddu_t— flo renci¥e
bl N\\ N'Gj ceride Jw._.«nnf cw-{/u_pumxsm«
q N\\ /\/eg Baste T l-\.l-au%n—r.p'wf Kc .
60 Nl j\/e(f, ' Coevadena, Llorencite
? . N\\ NCQ- ‘ P"/I?(TE(O\ Dvrr‘fe L)S(.\,x'{/O) Bositels)
2 N\\ ' M%? [eerite, p\un#-a- pbeuc{
3 N\\ N\ 30\‘\\'6 U
b Nil Nil Coree)
5 Nil Ni\ Garned tarite
6 N\\ N\\ 60(’06\ @lorenc\\'e P\m"Q DSPn(\n
1 Ni\ Nil Ganej‘ D\nr\\'e. psgw\ '
3 Nil Ni\ !
111 o#5xo 38 TpReel. Ltk 67Mo. Pecoilrende .
70 | " Ni\ Nil | Barite
{ Nil N Clnnowr orﬁ:»omr harile
2 Nil R Nil (%u_c\\'e oor\mduw\ Chorenite
3 Ni{ NA‘\L | =
4 N N Bocite StieeLire %gc\f\é\'
S N\\ N\\ Ganek
b Ni\ il Orthopye .~ Ounite orend .
1 Nil N Bactt, Eloencite.
8 | Ni Ni i
9 N il VA Fl_om ite - .
g0 Nil Li 4 £ Chveide Corambom Flormite, e ] |
| N Nl e o
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CRA EXPLORATION PTY. LTD. SEQUENTIAL RESULT LEDGER : COMMODITY ‘NoO5
SAMPLE Mo, ~0-4mm MICRODIAMOND RESULT 40-4mm KIMBERLITIC INDICATORS  [+0-4mm OTHER MINERALS OF INTEREST ‘ COMMENTS RN
1233282 | Nl Ni Rycite. pseud. kacde Clorercile
3 | Ni N¢ I F\érenc&e , Eon*&
41 Ni Ni\ Florencite _Lory ndum
S gl‘\ : Ni\\ Or“'\n\o\llr‘. , bacite.
b i Ni Florencite !
311 Nil | L1 -5ew Cheomite Qinopyroxene. mg\m ‘e? :‘Xm .
81 Ni " Nl CPESITERITE C,lulmo\l t‘)rﬂ\bc&;\\’fc
9] Ni\ Ni| Flecercite.. L _
90 | Nil A 4 (heonte L Lo .
| Nl\ N\\ RC\(‘\){C wr\)re, pseuC\
2] wil Nl R etk PTG proaes ™
3] Nil i . Rocite or\'\'\@p\lr‘
11 " 0475 x O4Snn F“":’f’iﬁs‘lﬁﬁ“ Nil Rarite Dur\*e, DS&»&
5 N\\- N)\ ch‘\\ﬁ M)CQ
6 Ny Nil ' Rorite mico
1 N(} Nil OPJn'\QDMF o\mi?rc oat,uc\ t.:or\ife
g Nl\ N\\ (- Smne\l t Orenu\‘b
9 N\\ Nil Orﬂ\bwrox bc;&;\:\' [t ey Punsreg o)
300 N\\ Nll @rﬁho p\\roxane_ e ?\Ffﬁé_‘ :‘szlk
| Ni\ N\\ EL\N C.
2 Nil Nil Flocercie.
3 N\\ Nil Roce OOSC | Mico, Pur&e ose_u}x
s NI Nil Cpc;\rr\e*
) Nil Nil ' Octhopycex
b1 Nil - Nil | Bocde'
1 Nl Nil ) P\m\‘e oseo&
81 Ni 1 Nil Bo.ﬂsre(c) o\:ru\-e muc\(?)q\hm\;k)
9 N\ Wil Pucite oseud.
0 N\ Nil Bucite. oun’re O&cg&
Lt

Nl Nt Pyeite. pse.uc\




CRA EXPLORATION PTY. LTD. SEQUENTIAL RESULT LEDGER . COMMODITY noaa.
SAMPLE Mo, ~0-4mm MICRODIAMOND RESULT 40-4mm KIMBERLITIC INDICATORS [t0-4mm OTHER MINERALS OF INTEREST COMMENTS
12333\2 | Nj Ni] Ti- cwapetite

3 | Ni : Nil r\orenc_\\'e O\msre. pse. Aos

4 | Nil Nil Ranite

5 | Nil Nil Muscaidte (R)

6 | Nil Ni P\m\-e_ oc.e.uc\

7 1 Ni Al Q)QL\’Q_ P\lr\*e oscub\

g8 | Nil | Nil CASSITERIE bo;&e

q N\\ Mll BQ(‘ 3\'2

20 | Ni N\ ‘

L1 Ni - Nil Borile ) ?\Jrilregg;uéps.

21 Ni AL Riite pseud.

3] Nl | Nil - -

A1 il N Rorite

S| N 144 Fw C \\rom)(e O(‘“\OC\’\}roxere ]-ﬂomnc\’re .

61 N\ | Ni\ Race , ?\{r\\Y e

3 N : Nil

81 Nd N Floencite

| N N Rocte

30| N N Florenci !Ye,,o\;n'\'e psexd\o.

LN Nil Rarte ‘

2 N N\

3 N N %Qﬁ\e

A Nil

‘5 Nil N\ \?30(‘\3(8 cor U oame}Y Gle \'e

b N'd _ Ni| Or’ﬁmop\lroxene wm\tmm&) \acw\ bel

? Nl\ N\\ F\O(‘?f\(,\\-ﬁ

8| N Nil Rasite

9 Nil Ni) GornelX

fo| Wil Ni\ Gornel
ol Olwine (St ke, Ziccon..




CRA EXPLORATION PTY. LTD. SEQUENTIAL RESULT LEDGER : COMMODITY

0240

SAMPLE No. ~0-4mm MICRODIAMOND RESULT 40-4mm KIMBERLITIC INDICATORS {O-4mm OTHER MINERALS OF INTEREST COMMENTS
234287 | Ni) 1 1-5  Chromite _ )

288 18 (Cheomite o I

289 | Nil Ni) ‘

290| N} N

29 318,845 144 Cheoeite | A

292! N\ Lt -8 Chromte e .

223 | N ' N

24 | N\ N

296 | N | 1405 chramii I o

293 [Nil il

298 NJ\. 1t-5 Pero'\\\rYM\'e,‘

249 | Ni\ Ni
\23 4 300 | Nil . Nl

30\

3oz | Ni| Nil

303/ Nil Nil

304 Ni\ . Ni

305 Ni\ : 1 N

306| Nil . Nil

207] Ni Nil

208| Ni\ | Nil

310! Nil 48,145 Cheanite - ‘
23431\ | Ni| 4 Ltk _heorite " noTen e




SRA EXPLORATION PTY. LTD. SEQUENTIAL RESULT LEDGER

COMMODITY

N241
SAMPLE No. ~0-4mm MICRODIAMOND RESULT 40-4mm KIMBERLITIC INDICATORS [0-4mm OTHER MINERALS OF INTEREST COMMENTS
23 440l N2 NI
234602 NI N2
234603 2PN VL
23 604 VDL VL
134 605 M. ~) L
L34 b0k NI NI
L3H-607 AN ars
23 #6008 NI NI
2134609 ML NI
1234610 rn NI
12340l iy ML
| 234612 NI L 22
| 234613 A2 w2
23 4 bl NV NJ/L
1234615 NI V)L Zince Casyite it
1234616 YA NIl
| L3417 A2 L
12346] 8 NVIL s
1234 419 V)2 nmIL
1234610 N ars
\ 234621 ays AL
\234-H2) Ay Choomite 1405 mm —
1230623 AL NI
1234624 ML AL
\1«31‘1“625 NIL N L KNa e /;1/;*5
1234626 M N/
(234627 N2 Chromits 1104 mu -
(234628 I va Cheem) & Ltg'-g; mm
1234629 M2 w2
{234 630 P2 ey




CRA EXPLORATION PTY. LTD. SEQUENTIAL RESULT LEDGER COMMODITY 024<
SAMPLE No. —0-4mm MICRODIAMOND RESULT 40-4mm KIMBERLITIC INDICATORS [0 -4mm OTHER MINERALS OF INTEREST COMMENTS
123463\ NI NI

1234432 NI ~IL.

1234633 w2 ML

1234634 NI Ch/om;,‘c. 140- &4 mm . —
(234635 s N2

(234636 V)2 s

1234637 N2 Cheomibe & 4550 - S
(234638 ra N2 .

1234634 ML A2

1234440 aps ara

1234641 ML NIL
\ 234642, NI N2

(234643 N2 WL

| 2346 44 A A2

1234645 2 N/

\23 br64b VIR N AL,

(234-¢H4F YAWR s

|23 4-b4-8 ML ¢ heami be ;‘I;’.'Z e - - —
(234649 IVZPA ML

1234650 NI N DL

1234651 s s

1234652 NI e

‘139'653 Arl L ML Lo ‘0/ *“"ﬂ;"'*”"{'

|23 4654 NIl NP2,

1234655 AVR s

1234656 NIl NI

1234-65% AL NIL

234658 Atl V2L

12346589 N2 NI

1234460 yra N2




CRA EXPLORATION PTY. LTD. SEQUENTIAL RESULT LEDGER : COMMODITY s 4
SAMPLE Ro. ~0-4mm MICRODIAMOND RESULT 40-4mm KIMBERLITIC INDICATORS [0-4mm OTHER MINERALS OF INTEREST COMMENTS ’ilu
| 23 46bi ara /I»o-zf C‘)/am;‘k - -~ —_
1234662 | 27 S [+0-5¢0 Presoilmentc  4-5% M, O
| 234663 Wil N § |
\2 34 bbk N2 105 mn chromike | i _ o
1 2 34665 WL 140-4ulicsoilmenite 107y Mg O
1 23 4bb6 s M2 i
\ 234667 e ' N2
V2. 34668 are NIL
(23 4669 A2 Chromite, | 0.4 mm ; el
1234670 NIL , e |
VL3461 N1 A ‘
1234672 NI A2 | |
|2B4673 2y o hrom kes | I -
VL 34bF4 Wy : N2
12346FS| ML NIl '
123426 ML NI
V23446737 Vil M/,
123 4678 NI AL
1234679 AL AL
1234680 M NI .
1134‘68l A2 ;’:.ooj; Cl,/amx"t s o
12344682, M2 A2, ‘ :
\ 234433 C ML NI * |
| 2344624 s NI
| 234485 ML _ s
A3 4486 N )L NI
1234487 A NI
\2L34485 1, 0-2 x0-1SaaFrostid whit 10| AN IL
\2.34689 NV Tl aee
L34 690 NI ML
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CRA EXPLORATION PTY. LTD. SEQUENTIAL RESULT LEDGER - COMMODITY . )
8AMPLE No. ~0-4qen MICRODIAMOND RESULT 4+0-4mm KIMBERLITIC INDICATORS 0-4mm OTHER MINERALS OF INTEREST COMMENTS qu ‘4
123469 ~;IL ML
1234692 NI NVIL
1284693 ML oz e
\ 234695 . pri L. NI
123 4695 2V A A
12 34696 Y. Yad NVIL
12 34691 ML ' ML
\ 134648 ) va NI
1234699 ML Ly
(234300 AL vV
123470l LVIRA NI
V234102 7% VL
1234763 NMIL N2
12 34704 ML &1L ,
1234705 NIl N2 ‘ - ——
| 2. 34 206 NI Cheomite, [ 10§ mn i ‘ :
1234707 NI . WL
\ 134708 AL N L
1234709 N AL
1234710 Nl A NI L
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APPENDIX II

ASSAY RESULTS & SAMPLE LEDGER

1987 FIELD TRIP




SAMPLE

919389
919390

919398
919399
919400

919401
919402

919403
919404
919405

919406
919407

PEHOTO NO.

Curdimurka 14/098

n 1

Andamooka 21072

Curdimurka 14/098

" n

G246

SAMPLE LEDGER - 1987 FIELD TRIP

GRID LOCATICN

Wagianna 785150E 693650N

1

785100E 693700N

Ediacara 787450E 664800N

Wagianna 785050E 693800N

f

785000E 693600N

CQMENTS

Douglas Gully gravel samples. 40kg-2mm

f f f n n

Coronation Bore magnesite rock samples

Douglas Gully malachite rock sample
Douglas Gully qtz. hem. breccia sample




024

_JebeNn&m"

ORDER No.

PROJECT -

‘DA

TE RECEIVED RESULTS REQUIRED

~ - TOTAL No. OF SAMPLES

ANALYSIS " - i
OTHER . REFE.R :g———- ol
SEE NONE ANALYSIS | PREPARATION
REMARKS. SECTION .- e
716398/919432° .ro frep: BP5,B29, CY PRSI E PO SN ¢ S0 ENARTIR R It or
l 919398/919482 o ro Yrep: GﬁS,BB?,*!:‘«,%!S Tel Mol FII00, 0 07 ITUTIOL Hal RN S FIREY
N E ~—= REMARKS
. S.F.5ugden/W.H. Johnston
CRA Exploration Pty Limited
‘ F.O.Rox 254
' Norwood
' S.A. S067
- 4 h‘
LEPI e

ANALYSIS — METHOD -

ther mixed acids

specific’ sulphlde :

CA otomlc absorbtion

§s - - x-ray Huorescence -

‘Mo spectrophotometry . ¥

AA - - .colorimetry :
VO ,chromofogrophy

IG titration

« “other chemicals means -
.- .miscelloneous P
-fluorescence ..

inductively, coupled plosm




_ .SAMPLE PREFIX

ANALABS

A Division of Macaonald Hamilton & Co Piy Lta

ANALYTICAL DATA

REPORT NUMBER

REPORT DATE

.- CL

IENT ORDERNo.

e, MA993 @il

7

571, 1

SAMPLE ",

AMPLE F205- | A1203. €aD Fe20d ¥20 Mg0=5 ,Mﬁé ﬂ' Sioz Tidé;
19398 21 AR .1 R.T7E 3.5 B, @z 44.@ @.A1 H. 50 B.@1
219359 o. 087 18 2.53 <o.08 0.03 44.4] <o.m .20 <0.01

19400

0. 00y

519401

<@.0e7

it

“o.05e| ‘o,

T
B.33 4]

. 3,‘1‘.

128 )8

L P
w ]

“

s P : . . R N N 3 I g
L A B AR et SR -y - A s [ PORSPOVEURN DIRTSSIRUY PP ST PO S SNP I P TR A LYY | Sk
f

B3

8

L ~ T

— Wiv W i

= -

b3 -3 . I

3 £ 4<

- - L v "
g o

e, SR

DETECTION

0.007

UNITS

METHOD

elemem' not detennined

R b )




1

KJ .
Phone (09) 458 7999

i1 52 Murray-Ro

:iA,NALYTICAL..S'

‘BE READ IN_ CONJUNCTION:Y

i

ad

.

REPORT:

No.

«

A division of MocDoAaId Hamiltn & Co. Pry. tid. |-
Welshpool, W.A. 61
o2 IS

e

06

[

. Telex AA92560

THE ACCOMPANYING ANALYTICAL DATA ..

02459

PROJECT

el ot T

ot

<o

2

.. RESULTS REQUIRED ** - ..

-
o

£

- -/ 'No.OF PAGES -

OF RESULTS: REPORTED . ;. ", OF.COPIES - * ,

“DATE PNe:i . il -

W
=

pes | o o T

LI SAMPLE. .
CBELOW, . | .- NUMBERS - _

[~ PREPARATION

F158EL/6157425 Fo o greps B :';.%5)’?,12)13g
Z1303/519400 re frep: 5,809 B13,

e

B1g

014

Ni,Ca,Cr Nbba,Be,Ir,Tr/28
P205/401

NaZ0,Kg0/184

Shledvoby

b ey A, D

TSR

AIAY

L Buaden/WoHoJobhinston
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CRA EXPLORATION PTY LIMITED. CRL IXE_TEAT AN ETY L wES

W01z DRILL LOG PROJECT _TARLTON KNOB - DOUGLAS GULLY PROSPECT GECTHEMITAL RESULTS PROMECT /"WLTO’V(NOB - DOLG-LAS GULLY &OSfECT

CO - ORDINATES AZIMUTH __ Mag. Nth. DRILLERS __ UTAH COMMENCED _ DEPTH 196,3m HOLE No. _WMDOVA SAMPLE Nos. 7/9951 -~ 91996/ DPO Nos 37578 HOLE No. WwbDolil2
RL COLLAR INCLINATION __-60° DRILL TYPE _ DIAMOND COMPLETED __ CASING LEFT DPO Nos. _ 37578 DEPTH FROM /820 10 /859Op LABS ANALABS

— DEPTH - GORE | CORE || g GEOLOGY NUMBER s (m) () [ CEOTHIRES Av |As | W | 5n 43 Pb 1 2Zn | Cu N |Co LQ_C E/Vb_ la U 4_77, Ba " L T * ;:
100.2 | 102.1 SANDSTONE AND SILTSTONE. . 919951 1020 | 103.0 , €002| /5 |20 | 3 | <s |<w0 33 | /3 22 .14 (72 <lo 5§ <3 <o 184 . o ‘_ + . L .
o i | | Dark grey med-fine grained finely banded, folded sandstone and siltstone, Minor torare ¢ &+ | R TR IO S N R NN SR S R e o X ) . L B
| | 1 | disseminated Py and rare Cpy, Sandstone feldspathic, siltstone phyllitic and slightly carbonaceous I S e e i . B S N T N L . . . B )
I . _Moderately defined cross cutting metamorphic cleavage. ] o - ] S | l - _ . .
. L Structure: Bedding 40%9-60° LCA o . - e _ _ i + ‘ s o ~ . B ~ _ 5 - ; |
R R __ Foliation  5°-10° LCA o o R R o ) L ) | . . i ) ) _ . I R . . ) . FE U B S o
T L N R o S R - . ) : ! 1 I R . e e L . . . N N o
102.1 113.0 SILICEOUS SANDSTONE , 1919952 106.7 108.2 . o033 <2 <20 | <3 | <S5 T_fao 42 |12 24+ (6 66 <o 2} <3 /0 259 U S JL ,,,,,,,;, ]
I Y e | | Light grey mottled-poorly banded medium grained siliceous sandstone - moderately fractured and ] - 1 . o - N N N ‘ e 1
veined, Veins often ironstained with gossanish and sideritic material within, R A | i 1 | ; B i N i ,,,7I . o
7“._—_—___ 1 __109.8-113.0 - Thin discontinuous chloritic phyllitic siftstone bands. B T 1 1 ] ] 1 N . I 1 o ) ) : o _ : ) * | N
) | Structure: Bedding 30° LCA o e . e b ] i . e L i . . . - - oo : e . . - . L — lL,—__ 1
113.0 | 124.6 FRACTURED SILICEQUS SANDSTONE o . 1919953 114.0__| 116.0 e J003 | <2 f<20 <3 <§ <o 3 1 1% _n _lto Kfo_ 13 <3 <o 78 o o ;:; R
I R R e As above but extensively fractured and ironstained, Rurce traces disseminated py. o I R S SRS | . ‘ \ ) . . . . L I . . e
246 | 1252 || OXIDISED SANDSTONE AND SILISTONE o Lo1995a | 126 | ez | o0z <2 <20 3 |<8 <o 66 1P 23 I8 _§3 < (4 <3 <0 226 o A e
| | Grey green - red brown oxidised fine grained sandstonce and phyllitic silstone. — - i . ; . - P ; R . S, . R, R ‘+ , | ,
1 . __| Structure: Bedding 30° LCA _ . I PR - N - . _ \ , I . _ _ ) . L 7} 777777
T e S e I e s T .
125.2 | 139.0 PHYLLITIC SILSTONE S : 919955 130.0 131.0 003 <2 [¢206 | 9  <§ ;<m_z 34 & 20 !5 __Sb Ut 9 <3 1 (92 - 7 ;__ ;___ :___ 3 !
N U A A S Fine grained grey slightly carbonaceous siltstone, poor-moderately bedded with bedding folded . e b ] . . o +_ O + . ) e i i 3 N N o . ) i o * R
L ]} _ | and contorted with a poor axial plane foliation prescni. Core moderately fractured. Minor | 919956 1350 | 136.0 . ] 0-03: 42 |<20 | €3 <% +j<fo_+ﬁ3'24L10421 e 5¢ o 2) <3 12 237 A R S '
R e thin sideritic veinlets and pashes throughout. Rare trsces disseminated Py. - o ) i ,,,4....____._;,___ . _ o ) _ o ) . . X _+ - -
| Structure: Bedding 20°-80° LCA S S SR | J 0 . - I _ _ N i _ . | L } .
o o ___Foliation 5% __LCA N T SR ol i ) T Z ) ) ) ) ] ] . R ; ] B )
ey . P . R - 5 S S O Y e ‘ SR b o e . N .. - ) J(; . i B
139.0 ©  146.0 1 PHYLLITIC SILTSTONE , L 1. I (O S CO N O S L I
As above with slightly more coarscr massive interbeds to Scm thick. Rare minor thin veinlets of | 919957 140.0 142.0 oo Ke02| L2 <20 1_<3 1 <5—_<f° . 36 L 1® 25 13 §7 11 2% <3_ . 15 3% . . T .. -
L ] Py or Cpy? Bedding very contorted. e — B SRS IR SR N N —— o T i o ) . e - . R N I SR S
146.,0 1614 | INTERBEDDED SANDSTONE AND SILTSTONE - ) B 919958 147.0 148.0 | 0-02 1 <2 |20 i 7 | <5 |Li0 :3/ 9 30 1t 12t <to & <3 1_2__ﬁ5‘20_ _ o :_ o +_ P
! _Moderately well bedded. Red-grey micaceous sandstonc and sericitic phyllitic silstone. Thinly | 919959 | 152.0 | 153.0 v Jo02 <2 |<20 I‘ 9 |<§ <o (26 28 30 IS 49 12 43 <3 /9 #&2 _ ) . !
I B { | interbedded with beds to 2cm thick. Bedding after contorted anddisrupted by thin chloritic veins,| 919960 156.0 157.0 k002 8 (<20 F | <5 <ip ﬁ 29 25 42 17 féo 14 4¢ 5 21 PSS . X ) N .
) ;I usually of irregular orientation, Weak axial plane foliation defined by chlorite wisps and blebs 919961 158.0 159.0 . 10-0&ww<2 <20 o0 | <S— +<IO_ 23 20 Su 3 ng _46 <3ﬁ2{7f?&3 _ - y 7 i B L
and FeO blebs. Rusty halo around chlorite veinlets, wisps and blebs. e o . J ) | :
] L L fiagazs xer [x#F [xRE | 1P XKE [P _KP__(cP 1P 1P _(CP P YQF P 1P T |
SUMMARY : . ) LOGGED BY _S.P. SUGDEN DATE 23/10/87 i-?? Zopr | 20p0m, 3pem | Sppr. (0ppm Sppm S ppm  (Opprm Spery (Gpm Ospm SpPr 1oppm Moppm SpPm 1 1 ]
sweer 1 or Cor S SgoMID =2z



CRA EXPLORATION PTY LIMITED. , CRA EXPLORATION PTY. LIMITED.

WDO12 BRILL 160G PROJECT __TARLTON KNOB - DOUGLAS GULLY PROSPECT GEOCHEMICAL RESULTS PROJECT [ARLToN KNOEB - Zluavaux&)’asm
CO - ORDINATES AZIMUTH Mag. Nth, DRILLERS UTAH COMMENCED DEPTH _196,3m Hote No.  _WIDONVE sAMPLE Nos. 91 9962- 19969 DPO Nos 3" 3578 HOLE No. WDot12
RL COLLAR INCLINATION __-60° DRILL TYPE DIAMOND COMPLETED CASING LEFT DPO Nos. 37578 ~ DEPTH FROM {20m 70 ”"-?Jn LABS ANALARS
DEPTH CORE | CORE SAMPLE GEOPHYSICS ‘ .
From To | REC | size |'OC GECLOGY NUMBER fFoM ) ey Av [As (W [Sn |Aq | Pb |Zn | Co [N/ [ Co |Cr (Mb | la | U | 7h | Ka
I o] HQ | | Structure: Bedding 20°-60° LCA .
(R A I _ _ Foliation 5% LCA |
N R - _ I FR T o E -
| 161.4 | 174.4 1| | SILICEOUS SANDSTONE S 919962 | 16200 163.0 <o02| <2 (<20, 3 |<§ <0 | 20 | U/ 2 | 8 |r05 <o |57 | €8 | 28 | 482
I N ol White-grey poorly bedded to disrupted siliceous quartz sandstone with minor dark green-black __ | 919963 167.0 168.0 <00 <2 | &0 3 <s 0 | 12 2 /e s 6% <o | 3% L <3 I+ | 287
I IR | r chloritic phyllitic siltstone interbeds (e.g. 162.4-162.9m). Minor thin chlorite wisps and veinlets | 919964 | 172.0 | 173.0 | <002 | €2 |L20 ] * | <5 |<lo | (8 [ K& | /4 | 3 | /40 <0 |38 ' <3 | 19 | 388
- S S | _throughout. Very rare traces disseminated py, i . , - — | i }
| 174.4 | 1939 | | | | PHYLLITIC SILTSTONE S 919965 | 175.0 176.0 ko2 <2 (€0 | X3 XS (<o  IP | 2¢ |t | U 218 <to 36 <3 | 19 |5é0
L 1 1 1 .| Medium-fine grained bedded, dark-medium grey phyllitic siltstone bedding strongly overprinted by| 919966 | 180.0 181.0 B B . <2 | <20 ? | <§ [ <0 27 | 1% <o 9 49 <0 | 2% : <3 12 472
- T 1 | | metamorphic foliation which is subparallel to core axis. Foliation defined by chlorite wisps and | 919967 | 185.0 186.0 <002 €Z |[€20| § | <S 1 1o | 3§ | 12 2 | lo | S [<r |25 <3 | Il |39
L . | | | rare elongate py blebs. Rare sandy beds from 189,0m - _ 1919968 | 190.0 191.0 3 N __|<0-02 <2 | <20 | <3 '<§ ; </0 33 i 13 12 S8 | </0 | 24 r £3 10 | 352
o N A (N (R K A o U I S | | I S ; —
193.9 196.3 | INTERBEDDED SANDSTONE AND SILTSTONE 919969 195.0 196.3 ' 0-02 3 €20 K3 | <S | <i0: 2% 2 <10 9 /76 <ro | 37 <3 4 | 428
1959 | 1964 . i o ] | A U § ] ‘ . |
As above with interbedded micaceous sandstone beds to 3cm thick. Strongly folded with well } ! i I ,
o o 1 defined axial plane foliation. Rare traces disseminatoed py. ) o , ) ) B B B ; + % B
o _ Structure: Fopliation 5° LCA _ 1 1] : i : : I
! ‘ ! : i )
L] | E.O.H. 196.3m ‘
I I B . R ;
; a o ) I
. | L 5 ; ; 1 | ;
) I B I R - L " ; .
i
| B r i I : | : L
| i ’ | !
- B . - I E. :
|
| H
T BN (e E— - - 1 : T T ;
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CRA EXPLORATION PTY LIMITED. CRA EXPLORATION PTY. LIMITED.

TARLTON KNOB Etr. 119€

w017 DRILL LOG PROJECT TARLTON KNOB - DOUGLAS GULLY PROSPECT 919990 - 919993 GEOCHEMICAL RESULTS PROJECT  DoodtAS Guwy PPOSPECT
CO - ORDINATES AZIMUTH 187° Mag. DRILLERS UTAH. COMMENCED ____ DEPTH 251.0m HOLE No. _ANIDOVTY SAMPLE Nos /3239~ 9132¢8 CPO Nos 34578, 3+524 HOLE No. WDOI?/WJ!H DEVELOPIIENT)
RL COLLAR INCLINATION __ -60° DRILL TYPE DIAMOND COMPLETED CASING LEFT DPO Nos. 37578, 37524 DEPTH FROM S0 10 [0S.00 LABS ANALABS
o DEPTH ot CORE | CORE Ti06 GEOLOGY owptx | TN | 10 | RS L A, A W Sn Aa Pb | Zn Ba |Co [N Coler | Melta U | ;
50.0 | 560 | | HQ| | BEDDED SANDSTONE ' o L 1919970 | 54,0 _| 55.0 002, <2 20 3 <5 <o ; 9 T3&') 39 | 17 | <5 |4 |<10|S*+| 6 | 2o {
i 1 1 ~ _Finely bedded medium-dark grey very fine grained sandstonc. Beds to 2mm thick. Bedding often ] — T ' % ~ + - i
I | . _disrupted,  Minor thin quartz veins with rare pyrite. o | o . !
) il - Structure: Bedding 40° LCA S R e N | ‘ B o L L
560 | esa ||| BEDDED CLAY SANDSTONE S 919971 |  56.0 58.0 | 002 <2 <@ 3 <5 <o 30 1240|1220 3% | 8 (90 |10 |[§3 | 3 |20
White to light grey thinly bedded very fine grained weathered clay guartz sandstone. Moderate 2919972 58.0 60.0 | 1 . <o-62 <2 £20 8 <5- . <to 33 1 9” 2650 30 g _?’4‘ /.5 43 [ 27
B J thin malachite and chalcopyrite wisps often subpariicl to bedding. Minor discordant quartz | 919973 | 60,0 % 62,0 | 028 <2 <22 6 <5 <lo I1# 936|380 | 40 | /3 Is€ | /5 53~ 3 23
* veins with rare cpy. _ 919974 | _ 62,0 63.5 008§ 3 <20 ¢ <S <to 4/ ' 884 F220 34 | U1 & | 13 | S5 | 3 |22
| 919975 | 63.5 | 65.4 604 <2 <K2p 4 <K§5 Lo  Se 13767’?2 8S¢o| 30 9 122 13 | S% € | 2
 65.4 7.6 | , SILICEOUS THICKLY BEDDED SANDSTONE ) 919976 | 65.4 67.0 0 <007 <2 <20 § <K§ <lo 33 §é/ igo 20 g8 9 12  §3|<3 |13
Very fine grained thickly bedded clayey sandstone. Light brown to white in colour and silicified | 919977 69.0 71.0 B <002 <2 <20 ¢ <§ </o 38 $39.(% 26 (o [lo# 2| 49| 10 | 22
in parts. Minor folding. Core {ractured by thin plagioclase? - tremolite hlebs and veins 919978 73,0 75.0 47 o <002 <2 QO ? <5 <{O 22 . 6/2 | 2561 s s —?"4__5/0 53 6 | 2/ N
] which may be conformable to bedding. Tremo'ite nceedles occasionally found in siliceous sections.) 919979 | 75,0 77.6 | el €002 10 <2 <3 <§ </o 5§ S2o 64‘9' 24 ,3 ” /’ 52 <3 25~
] Minor to trace amounts cpy throughout interval as thin veinlets and disscminated grains. From o 1 . o | I S
t 72.2m minor quartz veins with chlorite and chalcopyrite, R e . S e ; — R - B
j Structure: Bedding 500 LC o o o o _;EL___ , S . i
77,6 i 83.8 SILICEOUS SANDSTONE 913239 77.6 79.6 | _ 004 <2 <L e <§ /0 3% 353, 2% [<to ¢ |15 | <0 | 29 3 /2
Dark grey-brown to white thinly bedded silicified very fine grained sandstone. Bedding slightly 4 913240 79.6 82.20 N S _leos <2 <20 4 _ < !5 30 42‘ 52 lo & 93 | <t0 32 10 6
. folded and contorted with thin carbonaceous? wisps parallel to bedding, Rare disseminated cpy 919980 82.2 83.8 ] 1010 3 - (ZQ_ 3 . <S <IO 50 35? 320 ‘ 18 i 8 it2 </0 34 285 | /5 B
; and py in coarser sections. Minor gquartz veini ;o asundly subparalle] to bedding, - — ET l ] - _ .
; !
83.8 | 97.35 MICACEOUS SANDSTONE , 913241 | 83,8 | 855 | 003 <2 <20 4 <5 IS 70 45 23F <10 *F 2P | <0 23 [ <3 | /1 N
White slightly micaceous quartz sandstone. Massive 1« poorly bedded and moderately fractured | 913242 | 85,5 | 85,75 R ; o0.08 <L <20 <3 <$ 28 40 __9‘_#_5"} 245 <flo 1 /0 ii 20 </ > <3 | <10 B
l with quartz and quartz carbonate veining which can contain rare cpy and malachite, e ..}.913243 | 85,75 | B7.V5 | _ %77 0-03 Sz _ <20 6 <$ e 19 sS4z (72 <w© | T ; ks | <0 28 <3 /4 A i
l _ 85.5-85.75 quartz, carbonate vein with cpy and py. 913244 | 87.75 | 89.80 [ I ©-1 <2 <20 <3 <§ </€,* /8 a” 600 .o ? 25% | <0 2/ <3| /0 - _
| _ - 919981 | 89.8 | _91.0 | A doos <2 <20 <3 <5 <10 1z 557/ 29% 25 <5 |95 <o | I? <3| U/
| 919982 | 92.0 93.0 | 002 <2 <20 <3 <5 </o_1Z 77 2% 14 (<S5 | /42 <0 |35 <3 12
~ | 919983 | 95.0 | 96.3 I - <002 <2 <20 43 <& <o 1 7?’2 6% /0 W 5§ | /83 1 <ro | I | <3 | 26
S 9735 103.0 BEDDED SILICEQUS SANDSTONE i 913245 97.35 ] 99.35 | I 4. Jeos &4 <20 L3 <§ <o 32 622 130 <o L 6 |20 <10 J4 | <3 26
Similar to above lithelogy but bedded and dark in colour mere silicified. Bedding contorted, , 913246 99.35 101.35 _j_ o 003 <2 <20 <3 <§ </o 33 624 30/ I} LS5 263 <0 40 | <3 (¥
rare chlorite aligned 10° LCA, 913247 101.35 103.35 . Joor 3 <20 <3 <S5 </o 34 $0F 68 <o S |12 | <0 | &/ | <3 | I®
| 913248 | 103.35 | 105.00 L. Jeoz <2 <20 <3 <5 /o 20 535, 48 (3 | 2 | 189 <0 | 4 | <3 |28
; : ,\
o o - o o o xgF _YEF XgF /CP XRF icp (P LIcP | P | 1cP | 1cP | 1eP |XRF| 2P
SUMMARY - - _ L e LOGGED BY __ S.P. SUGDEN DATE 26.10.87 C’(O-?m ppr %ﬂ 3m 5.,2;"! @Pn Sporm  Spem | | S;PMI /Oppm| 5o ”H’M fopom | Spprs }’My /ppg _
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CRA EXPLORATION PTY. LIMITED.

CRA EXPLORATION PTY. LIMITED.
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WDOLT proJEcT TARLTON KNOB - DOUGLAS GULLY PROSPEC' GEOCHEMICAL RESULTS PROJECT DovGtAs Query TPosPECT
DRILL LOG
919984~ 912000
CO - ORDINATES AZIMUTH ___ 187° Mag DRILLERS UTAH COMMENCED . DEPTH _251.0m note no.  _WDONT] SAMPLE Nos. 91221 - B2 ! DPO Nos _33573, 37524 HOLE No. NDOI?(UTAH DG\ELOPHEHZ)
RL COLLAR INCLINATION __-60° DRILL TYPE DIAMOND COMPLETED CASING LEFT DPO Nos. 37578, 37524 DEPTH FROM _I0SO 1O _ (952 LABS. _ ANMARS
SAMPLE RO , GEOPHYSICS )
o [ T Sec | SiZE |loe GEOLOGY NumBe | (m (m) () Av | As| W (Sn | As | Pb | 2hn | Ba (Cv [N/ | Co |Cr (NS [ La | U | Th
105.0 113.5 Grey-red very thinly bedded, very fine grained siliceous sandstone with rare thicker interbeds of 919984 105.0 107.0 o-a <2 (20 <3 ‘S <10 34‘ ‘58 0P 20 5- ”7’ </o 5‘ ?' 2’
white quartz sandstone. Rare traces cpy associated with discordant chloritic bands. Minor 919985 112.0 113.0 <0.02 <2 |<20 6 <§ |[<10 | 25 ‘?‘ 70 : 18 <§ |I3¢ | <o (14 3 26
quartz veining and plagiroclase - tremolite bands, - B
113.5 126.3 As for 83.8-97.35 - | 919986 | 113.5 115.0 w001 <2 |K20| F |45 |<ro0 | 28 1020|687 | I/ | <S5 |/y | <m0 | 78 | L3 | 25
115.4-115.6 coarsely crystalline quartz carbonate vein with py to 2%, rare cpy. 919987 115.0 117.0 o-02| €2 |20 | <3 | L4 (<0 12 £585 (1530 g 5 | C | <0 S0 | <3 9
118.0-119.1 coarse anhedral py, cpy, minor malachite in vuggy gquartz, carbonate vein. 919988 117.0 119.0 O/l <2 |<20 ? <§ <ro 64 J?S 90 | 12 -3 ito | </ 3¢ <3 23
119.1-126.3 very fine grained contorted (flow), banded sandstone (tuff?), 919989 | 119.0 | 121.0 o3 | 2 |<20 | <3 |<§ i<ip |29 USPO | 4% | 12 | 5 |[4¢ | <0 | 7 | <3 | 2%
120.7-120.85 py, cpy, minor associated with coarsely crystalline plag, K-feldspar, quartz vein. 919990 121.0 123.0 002 <2 <20 | <3 [ <SS | <ip 39 /190 (2040 | 20 é 25 /0 | 48 | <3 | 26
121,5-126.3 coarse anhedral cpy, py, <2% rare bornite associated with discordant veins, 919991 123.0 125.0 <o-02| <2 <2 3 <§ </0 48 (1490 | 244 ’? ? "% ‘2 q3 <3 33
i 919992 | 125.0 | 126.3 006| 8§ |20 | <3| 6 <to | 42 |2360 4600 | 113 | I? [lo5 [ <o | S¢ | <3 | 2¢
126.3 149.7 | INTERBEDDED SANDSTONE AND SILTSTONE 919993 | 132.0 134.0 B <002| <2 |20 | 3 | <5 |<r0 |28 |lor0 |1210 | 27 6 |28 | 6 | SO | <3 | 23
| _Interbedded units of white and dark grey thinly bedded siliceous sandstone and siltstone, = __| | 919994 145.0 146.0 _ 1<0-02, <2 <20 <3 £S5 <o a ;‘? ?,, 30 8 ?5- /3 39 <3 20
. | Rare patches of tremolite and plagioclase, minor veining (qtz-carb), trace sulphide, _ S ;
i 1 -
—— i = ch— —_—— _— —— e .- - - - - - e _!7
149.7 157.3 SILICIFIED SANDSTONE o 913249 | 149.70 151.00 ;[ 003 <2 [<20:<3 <5 1S | 76 |/080 | 322 (<10 | <85 | 132 | <10 | §8 | <3 | 3/
- - White to white red strongly silicified sandstone strongly quartz veined and annealed. 913250 i51.00 153.00 l 003 | <2 <20 5 |<§ /o Iy 382 | 16/ | <10 J gy | L0 8/ <3 34
- B | | 154.3 - cpy chlorite veining, - - 1919995 | 153.0 155.0 021 | <2 |20 <3 | <& |[<ro | 12 |73¢ |(8/0 | 33 | 8 |02 |<w | #5 | <3 |25
o ] S - o o 949791 | 155.0 | 157.3 : 003 | <2 |<2p | <3 [<§& | 10-| I3 |?0/ | 483 |<w |<S | 8F (<0 | 5S4 | <3 |2/
1573 | 1647 i | suEaR zonE ] 919996 | 157.3 | 1893 | | L <002 <2 [<20|<3 |<§ |<t0 | 14 |é48 Mo | 32 | 6 |[{3% |<t0 | 33 <3 |2/
B | Strongly sieared and fractured interval, comprising sandstone and siltstone. 1919997 | 159.3 161.2 ~ <002 2 €20 | <R |<§ |<r0]| I3 637' 208| 1S s [4? | <io &4/ | <3 /9
o 919998 161,2 | 1635 | | 002 <2 |<20| 6 |<§ |10 SO 734 32 | 2? | 8 6! | to | 28 (<3 |23
i | 919999 | 163.5 164.7 003 | €2 |<20 | <3 |<§ |<r0| 17 |B46 302 | /% | & /oy | v 19 |<3 |23
a7 170.45 SANDSTONE . S B 912000 | 164.7 166.0 002|<2 (<20 <3 |<§ | /5 | 21 |/s¥0|é03 (22 | ? | To | to |26 |<3 [2%
i White siliceous very fine grained sandstone with minor darker beds. Bedding disrupted in parts, . | L i - -
Minor quartz veining and rare chlorite throughout. B - —
170.45 187.5 BEDDED SANDSTONE e 913211 | 171.0 173.0 <002 | <2 |<20 | <3 |<5 |0 | 28 |62 | /30 [ (8 (<& 129 | /1 | 4?F | 6 | 26
‘ White to grey red thinly bedded siliceous very fine grained sandstone extensively conteorted and 913212 181.0 183.0 ©-02 <2 <20 4 <5' <10 l?’ 522 | 278 Z‘f 9 /43 i3 2?' 6 30
: disrupted by veining and felding. Minor plagioclase and tremolite veining and rare traces cpy.. D - )
187.5  194.2 FRACTURED AND SHEARED SANDSTONE 913213 | 187.5 | 189.7 I — 003 |<2 |€20 |<3 |<s |<r0 | /¥ &2y | IS? | 26 g |78 |lo | s?| 6 |23
| As above but strongly fractured and sheared. Moderate quartz veining. 913214 |} 189.7_ | 191.3_ P . 004 L2 <2-Q <3 <s <o 3/ e 988 /é <§ /185 | </0 <3 & 27
. 913215 | 191.3 193.5 003|<€2 €20 |<3 <5 | /5 | 34 | 338 2§ | S 220 |<to | 78 | § | 3/
913216 1935  195.2 0.03| <2 |<20| 3 |<S |<r0 |29 | 78| 78 |/ 6 | /90 | <o |53 | ¢ |28
SUMMARY . (OGGED BY __ S.P. SUGDEN DATE 26.10.87 b | ver (xer |xee (1P |xRE (1P | [P | 1P | 1ep | 1P | 1cP | (op 1cP | XRF | kP
4 MMM&. S A LY LY / / M
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CRA EXPLORATION PTY LIMITED. : CRA EXPLORATION PTY. LIMITED. /ARLTON mﬂ E.L 1196

WD017 DRILL LOG PROJECT TARLTON KNOB - DOUGLAS GULLY PROSPEC GEOCHEMICAL RESULTS PROJECT DOM ch)' &QS&?.‘
CO - ORDINATES _ AZIMUTH _ 187° Mag DRILLERS UTAH COMMENCED DEPTH HOLE No. um } SAMPLE Nos. 3%,;qg?;¥qss‘:;o DPO Nos ' . 24 HOLE No. WDOI?-(UfM DEVELd’ﬂE‘Nﬁ
RL COLLAR _ INCLINATION __-60° DRILL TYPE DIAMOND COMPLETED __ CASING LEFT DPO Nos 37578, 37524 DEPTH FROM 1952 10 241-Opm LABS ANALABS
N R . - GEoLoceY NumeER | e (m) 3 Av 1As (W |Sn |[Aq!Pb |2n (Ba [Cv (N, |Co |Cr (M| Lla | U | 7Th
| 194.2 210.1 FRACTURED AND VEINED SANDSTONE B 913217 195.2 196.2 005 | 42 |20 <3 | <5 |</0 |26 (958 |37 | 22 | & | 18] |<to| 47 | <3 | 27
. As for 170.45-187.5 but moderately fractured with quartz and quartz-feldspar veins. 913218 196.2 198.0 ' 0-03 | <2 <2 | <3 <§ | <o | 30 Ar| 88 2/ > 138 | <ro 7-? <3 23
Structure: Bedding 0-20° LCA _ e 949792 198.0 200.4 004 | <2 |[<20| 3 (<S5 |10 | 32 | 993|382 | 12 F |13) | <0 (04 | <3 | 2%
o L 949793 | 200.4 202.8 002 | €2 |<20 |<3 <5 | 15| 32 |835ié08 |<t0 | 5 |9 |<0o | S6 | <3 | 23
- _ 1913219 | 202.8 203.8 056 | <2 | <20 | %3 | <S5 |<v0 | 3¢ |/Mbo (432 [ 21 | F |69 | U | & | <8 | 30
| , o e | 913220 | 203.8 206.3 062 | <2 |<20| 5 (<& |<to | 33 |7 NP0 I | & |76 | <o | ¢o ¢ | 25
i - 949794 | 206.3 206.8 005 | <2 |20 | <3 | <5 |<r0 | 50 | 8%¢ [/7% | 22 9 |18 | i | 63 3 | 26
o _ . _ 949795 206.8 208.0 002 | 2 |20 | <3 |<S |10 | 34 |653 (266 | I? 8 /17 | /0 | SB 8 | 2%
. o ) 913221 | 208.0 209.0 0.09 | <2 |<20| &4 (<8 (<10 |24 |78 |90 3¢ | & (153 | 14 |20 | 5 | 3¢
i _ o 949796 | 209.0 210.1 003 €2 |20 | &4 (<S5 |10 |46 [£69 | 803 | /8 F | /49 |</0 | 56 | <3 | 26
210.1 211.0 | QUARTZ-PLAGIOCLASE VEINS o - | 913222 210.1 211.0 003 | &2 |20 (<3 | <& 1<t0 |21 |1230 |33 | /6 * |45 | lo (202 | F+ | «¢
| Vein replaces most of host lithology, trace cpy. _ B
2110 217.0 As for 194.2-210.2 7 - - o 949797 211.0 212.9 002 | <2 |€20| § <S§ |0 |2€ |95 (296 |<r0 | € My (<10 | 38 | <3 | 43
212.9-213.5: Thin chlorite quartz carbonate veining with rare cpy. 913223 212.9 213.5 . 00512 |20 | €3 (<S5 | IS5 |44 #19 | 2070| 18 | 8 199 (K10 (226 | 3 3y
- 1 | N R o L . 949798 | 213.5 216.1 ' 003 | <2 €20 [ <3 [ <S i<to |26 | 757 |21 |<l0 | & |Is% |~r0 | 69 | <2 | 3§
! : s I L e o B 913224 | 216.1 217.0 006 <2 (<20 <3 |<5 (<o | [P |?MW |6 (23 | 9 |35 | N |08 | <3 | 43
| 217.0 | 222.6 | o SILICEQUS SANDSTONE o _ - - 949799 217.0 219.4 o002 | 10 (<20 <3 | <S8 10 |20 |633 |/9% <0 | i2 |/33 <0 | 62 | <3 | 33
Very fine grained siliceous white sandstone, Bedding very contorted and often parallel to 949800 219.4 221.8 <0-02 & &0 | 4 (<SS (<0 | /9 P | /B¢ (<l * | /38 | <r0 | S6 3 | 2%
L B core axis. Minor gquartz veining. 70°-90° LCA e 913225 221.8 223,1 0-04 ]t <2 120 [ €3 | <§ <10 2 (1050 |62 | 2/ <§ |78 | <to | 6O S | 28
: —. | 221.8-222.6: Rare traces disseminated cpy. U . 1
| 222.6 i 2270 SHEAR ZONE S L o 913226 223.1 225.4 o003 2 <20 | €3 | <S5 1 | 36 oo | 1360 s & 218 {10 44 | <3 25 i
—— 4 913227 | 225.4 227.4 002, 3 &0 | 3 [<5 |[<0o I8 [I?sv! 3/3 | 38 $ 12643 i0 | 29 | <3 | 1}
| 227.0 . 241.0 ] SANDSTONE i . 913228 227.4 229.0 002 L2 <20 £ <§ |<r0 | 27 | 992 | 3%¢ | 23 7 1298 | <o | 185 | <3 | 2%
i L 1 | Pale cream_green-red brown tinted siliceous fine gr«:ned bedded sandstone. Moderate quartz 913229 229.0 231.0 o-0z2 €2 (<20 | <3 (<% 90 12 | 922 (i1ST0 | 16 S |23 (<10 /1 <3 /P
|- | veining. Core fractured or brecciated in parts with quartz-plagioclase matrix. Minor chlorite | 913230 231.0 233.0 <o0-02 42 <20 | <3 <§ |</ 3/ 72 wis. 3/ s | 236 | <o 2 <3 Iy
o with rare traces sulphides throughout associated with fracturing, 913231 | 233.0 235.0 . <o0-62 2 <0 | <3 <5 | 20 4?4_&3 207 | 2% S |83 | </p I <3 23
I 1913232 | 235.0 ] 237.0 002 2 K20 | <3 <& | <10 | 19 | 64/ | 4G4 | 45 | <5 |1F5S (<o | U * | 29
| ) 913233 | 237.0 | 239.0 <o02| 2 <20 | <3 <SS |<io | 2! |10{p | 488 | 33 S /29 |0 | 1] 3 |24
_ B 913234 239.0 241.0 002 &4 <203 <5 |<t0 [ 29 [ ¥??| 30| 3] |<§ |50 K10 | * | 29
) § | XRF | XRF \XEF P |YRF |ICP &P |fcP |KP 1P | 1P | kP | /6P | XRF | £P
SUMMARY : i 10GGED By S:P. SUGDEN paTe 26.10.87 #2200 | Zpom 2y [Spper | Opm | Spper (Sppm Spom Bpom | Sppm | Mo (yoee (Spons | Japre |(Dpene
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CRA EXPLORATION PTY LIMITED. CRA EXPLORATION PTY. LIMITED, ﬁRLM-[Mos L.t 1/ 94

WDOL7 | BRILL 106 PROJECT TARLTON KNOB - DOUGLAS GULLY PROSPEC GEOCHEMICAL RESULTS PROJECT  Dapigenas Guery TRoSPECT
CO - ORDINATES AZIMUTH __187° Mag DRILLERS UTAH COMMENCED DEPTH HOLE No. __ASIDOINT) SAMPLE Nos. 7/32% - /3233 DPO Nos. _ B P5+8, DI524 HOLE No. WDO® /?ﬁ)m EVELOPHEKﬂ)
RL COLLAR INCLINATION ___-60° DRILL TYPE COMPLETED CASING LEFT DPO Nos. 37578, 37524 DEPTH FROM _2¥/:©0 10 25/® LABS ANALMBS
DEPTH CORE | CORE ' SAMPLE , GEOPHYSICS -
" Fem | 1o | REC | Sz |lOG GEOLOGY NUMBER oy (m) ey Ao |As | W |Sn A_’ A 12n | Ba|Cv [N, |Co |Cr (Nb| La| O | 73
241.0 245.0 .. | SILICEOUS SANDSTONE o ] o 1913235 | 241.0 242.0 joo2| 6 |K20| & [ <S5 |</0 | /3 (804|132 |23 (<5 |[#2 |<r6 | & | 3 |4
| ISR K White very fine grained sandstone with regular chioritic fracture set cross cutting core. Poorly | B R B
_] bedded., Rare quartz veining and rare_traces sulphide. o I S S Y S T R
I N Structure: Bedding 0-10° L.CA —— _— e _ _
— Fractures 60° LLCA _ _ - o N P I
245.0 251.0 BRECCIATED SANDSTONE - S ... 1913236 245.0 247.0 i <9021 /5 <20 <3 £ 300 223 |/adp0 é? 4-? 8 494 | <10 30 <3 /S
As above but fractured and brecciated with quartz carbonate veins.,  Core very broken. 1913237 | 247.0 | 249.0 ) . 0.02 4 ‘20 <3 <s 35- 20 (1240| 1Y l'f <s 32‘} <ro /9‘ <3 | <10
} . o : o Jowess J2s90 fasto | L Jees| P K20 | ¥ |<s |<lto | Ik | 449 B |38 | ¢ (452 <0 |15 | &4 | 12
) e o o N 1
\/ ——— —_ —_— e — S — —_—— — — — I, S — { —————
o E.O.H. 251.0m - i ) L B B
- _ . S| i
] _ ,, % | Ny
! 1 - R {
e | o 7 o D XRE \X€F | XRF | kcp (XOF | ICP [ (cP | [P | 1P | icP | feP | leP | P | trF | ICP
SUMMARY - o o loggep By _S-P. SUGDEN DATE26,10.87 005 | Zpmr Lppn | Tpum | Spem | Boom Sopm %u__%m_%_%rpu Wpues | ot | Spom | Sopm | Uppes

e _ L _ SHEET _4 OF 4 ' -
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