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AFMECO p7v. LTD.

11-13 Lucknow Place, West Perth, Western Australia
P.O. Box 526, West Perth, Western Australia, 6005
Telephone: (09) 321 9618, 321 9681
Telex: AFMECO 92077 Perth

PA/aw 80-1364

20th May, 1980

Director-General,

Department of Mines and Energy,

P.0. Box 151,

EASTWOOD SA 5063 -

Dear Sir,

EXPLORATION LICENCE 579 - MULGATHING
QUARTERLY REPORT 16.1.80 to 15.4.80

Radiometry and magnetometry was flown over part of the area in late
1979 by Austirex Surveys Pty Ltd. Preliminary data from this survey
was received and is being interpreted to provide the base for field

work proposed for the next quarter.
Expenditure for the quarter was $32,294.84 as per the attached schedule.

Yours faithfully,
AFMECO PTY LTD

J.-P. POGCT,
Managing Director.

Enc. 1

RECEIVED
27 MAY1980

DEPT. OF (aiEs &~
AND ENERGY
SECURITY
37717

-
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STATEMENT OF EXPENSES RELATING TO EXPLORATION
PROGRAMME ON E.L. 579, Quarter 16.1.80 to 15.4.80

PERSONNEL (FIELD WORK, EVALUATION, OFFICE WORK) 1,599.91
MATERTAL (DIRECT) 12.02
TRAVEL, ACCOMMODATION (DIRECT) 270,56
CONTRACTS, SUPPLIES 28,626.55

DRAFTING SERVICE, PREPARATION OF REPORTS
& MISCELLANEOUS 247.95
MANAGEMENT /OVERHEADS 1,537.85
$32,294.84
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- AFMECO prv.LT
MNe Iviem PTY. LTD.
11-13 Lucknow Place, West Perth, Western Australia
P.O. Box 526, West Perth, Western Australia, 6005

Telephone: (08) 321 9618, 321 9681
Telex: AFMECO 92077 Perth

PA/aw 80-2239

31st July, 1980 Lo

Director-General,

Department of Mines and Energy,
P.0. Box 151,

EASTWOOD SA 5063

Dear Sir,

EXPLORATION LICENCE 579 - MULGATHING
QUARTERLY REPORT 16.4.80 to 15.7.80

Final aerial magnetic and spectrometric data were received from the
contractors.

Ground follow-up, together with geological mapping, sampling, and
radiometriy were completed.

An interpretation of the geology of the area using geclogical and
geophsyical data has begun.

Expenditure for the quarter was $9,987.16 as per the attached statement.

Yours faithfully,
AFMECO PTY LTD

=2k
J.-P. POGGI,
Managing Director.

Enc. 1
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STATEMENT OF EXPENSES RELATING TO EXPLORATION
PROGRAMME on E.L. 579, 16.4.80 to 15.7.80

PERSONNEL 4,425.64

(FIELD WORK, EVALUATION, OFFICE WORK)

MATERIAL (DIRECT) 182.13

TRAVEL, ACCOMMODATION (DIRECT) 370.29

CONTRACTS, SUPPLIES 3,728.82

DRAFTING SERVICE, PREPARATION OF REPORTS

& MISCELLANEOUS 804.70

MANAGEMENT/OVERHEADS 475.58
$9,987.16
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AFM=CO p7Yy LD

11-13 Lucknow Place, West Perth, Western Australia
P.0. Box 526, West Perth, Western Australia, 6005
Telephone: (09) 321 9618, 321 9681
Telex: AFMECO 92077 Perth

PA/aw 80-3293

31st October, 1980

Director-General,

Department of Mines and Energy,
P.0. Box 151,

EASTWOOD SA 5063

Dear Sir,
$¥79
EXPLORATION LICENCE 24 - MULGATHING
QUARTERLY REPORT 16.7.80 to 15.10.80

The only ground work completed in the quarter was the surveying of
a grid to cover a radiometric anomaly discovered during earlier work
in preparation for drilling in the next quarter.

A report on earlier work in nearly completed and will be forwarded

shortly.
Expenditure for the quarter was $12,067.94 as per the attached
statement.
Yours faithfully,
AFMECO PTY LTD
D!
9
J.-P. POGGI,
Managing Director.
Enc. 1




STATEMENT OF EXPENSES RELATING TO EXPLORATION

PROGRAMME, Quarter 16.7.80 to 15.10.80

PERSONNEL (FIELD WORK, EVALUATION, OFFICE WORK)
MATERIAL (DIRECT)

TRAVEL, ACCOMMODATION (DIRECT)

CONTRACTS, SUPPLIES

DRAFTING SERVICE, PREPARATION OF REPORTS
& MISCELLANEOQUS

MANAGEMENT /OVERHEADS

5,410.87
603.00
1,878.86

2,967.10

633.45

574.66

$12,067.94
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AFMECO p7v LD 609

“1-13 Lucknow Place, West Perth, Western Australia
P.O. Box 526, West Perth, Western Australia,” 6005
Telephone: (09) 321 9618, 321 9681
Telex: AFMECO 92077 Perth

TL /tb 81-3834

13th May, 1981

Director General,

Dept. of Mines & Energy,
. P.0. Box 151,

EASTWOOD, S.A. 5063

Exploration Licence 579

Repts. pa, IS.1.81 & \S, k.91,

Dear Sir,

During November and early December, a drilling programme was carried
out on the above EL. using the "air core" technique in conjunction
with partial diamond core recovery. A total of 1133,70 m, was drilled
and the results and co-ordinates are appended on the attached schedule
T . .

An annual report is in preparation,
Expenditure for this period is shown as per the attached schedule II
and III.

Yours faithfully,
AFMECO PTY. LTD.

,fu/ g{% :wu.%

Managln Directoxr
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STATEMENT OF EXPENSES RELATING TO EXPLORATION
PROGRAMME EL, 579. QUARTER 16-10-80 to 15-1-81
PERSONNEL
(FIELD WORK, EVALUATION, OFFICE WORK) 8,189,26
MATERIAL (DIRECT) '2,783.88
TRAVEL, ACCOMODATION (DIRECT) - 3,717.71
CONTRACTS, SUPPLIES 77,153.64
DRAFTING SERVICE, —
PREP. OF REPORTS
& MISCELLANEOUS —  2,851,86
MANAGEMENT / OVERHEADS 4,734,82
$ 99,431,17
L) s _
1o, 88T
EXPENDITURE COMMITMENT $35,000,00
TOTAL REPORTED TO DATE $153,181,11

PERMIT YEAR EXPIRES 15-1-8l




STATEMENT OF EXPENSES RELATING TO EXPLORATION
PROGRAMME _EL. 579. QUARTER 16-1-8¢ to 15-4~8l

PERSONNEL
(FIELD WORK, EVALUATION, OFFICE WORK)

MATERTAL (DIRECT)

TRAVEL, ACCOMODATION (DIRECT)

CONTRACTS, SUPPLIES

DRAFTING SERVICE,
PREP. OF REPORTS

& MISCELLANEOUS —_—

MANAGEMENT / OVERHEADS

252.94
282,15
300,03

580.00

226,66

82,09

011

1,723.87
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HOLE SUMMARY

1. MULGATHING

Gi2

. 8
TOTAL . FIELD DESCRIPTION

HOLE NO. COORDINATES DEPTH WITH DEPTH WITH ‘ E:
(BMG) AI}?mSZORD DIImS)ND | ' 5_‘c.)F ROCKA \TYPE |
MUL 1 970E 736N 14.9 1.5 | ‘quartz;felspar gneiss -

2 031E 712N 18.3 1.2 19.5 fine 'grained.quartz
felspargneiss

3 962E 676N 8.5 1.5 10.0 . fine grained quartz

_ flespar gneiss

4 030E 669N 71.5 1.5 73.0 chlorite schist

5 029E 632N 55.3 1.5 56.8 quartz felspar garnet
gneiss

6 031E 576N 62.4 1.4 63.8 .quartz ‘felspar biotite
gneiss :

7 022E 504N 21.7 3.7 25.4 alternating -quartz
biotite? amphibole -
gneiss with acid?
volcanic gneiss.

8 944E 531N 43,0 1.6 44.6 ? welded tuff

9 884E 552N 11.9 3.1 15.0 acid?i#glcanic gneiss

10 857E 592N 23.1 3.3 26.4 quartz felspar
biotite: gneiss with
pyrite in fractures

11 780E 578N 24,9 1.8 26.7 quartz biotite felspar
gneiss

12 686E 676N 134,3 2.5 136.8 quartz biotite felspar
gneiss

13: 714E 623N 75.2 1.6 76.8 fine banded metasedim.

14 778E 615N 37.0 82,5 119.5 see text

15 777E 614N 108.1 48,9 140.0 gneiss

16 838E 605N 0 19.9 19.9 amphibolite

17 780E 600N 0 20.6 20.6.  .gtz-fel-bf gneiss

18 797E 620N 0 47.8 47.8 qtz-fel-bf—gn-gneiss

19 783E 639N 0 36.7 - 36.7 gtz-fel-bf-gneiss

20 708E 677N 0 158.0 158.0 basement not reached

Coks (NSUFFICIENT 7o KLeCATE
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AFMECO p7Y. L7D.

1113 Lucknow Place, West Perth, Western Australia
P.0. Box 526, West Perth, Western Australia, 6005
Telephone: {09) 321 9618, 321 9681
Telex: AFMECO 92077 Perth

TL/bp 81-4756
29th September 1981

The Director General

Department of Mines and Energy

P.0. BOX 151
EASTWOOD  S.A. 5063

Dear Sir,

RE : Exploration Licence 579
Progress Report 16.4.81 - 15.7.81

013

No field work other than a general reconnaissance was carried out

in this period.

A re-evaluation of the aerial magnetic and spectrometric survey flown
by AUSTIREX SURVEYS PTY LTD was completed in preparation for a scout

drilling programme scheduled to take place in November.

As per —our

letter of 16th September 1981, we will advise you of drill site locations

when planning is completed.

Expenditure for this period is shown as per the attached schedule.

%ﬁ& encl. 1

Yours faithfully,
AFMECO PTY LTD

—=k—

J.-P. POGGI
Managing Director

RECEIVFN %\

2 0cTi98y  |”
DEPT. oF s L <)
AND EMEZRGY

SECURITY
>7-3117  /



STATEMENT OF EXPENSES RELATING TO EXPLORATION
PROGRAMME E.L. 579 QUARTER 16.4.81 TC 15.7.81

PERSONNEL
(Field work, evaluation, office work)

MATERIAL
(Direct)

TRAVEL, ACCOMMODATION
(Direct)

CONTRACTS, SUPPLIES
DRAFTING SERVICES,
PREPARATION OF REPORTS
& MISCELLANEQUS..

MANAGEMENT /OVERHEADS

014

2 194.49
2.84

73.23

1 277.04

177.38

3 724.98
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MQ/pz 82-0129 January 11, 1982

The Director General
Department of-Mines and Energy
PO Box 151

EASTWOOD SA 5063

Mining Act 1971 - 1978

Exploration Licence No 579
3rd Quarter Report, Year 2
Period 16.7.81 to 15.10,.81

Dear Sir,

During the period covered by this report Afmeco Pty Ltd
has carried out the following programme:-

1. Data Review

A review and re-evaluation of existing aeromagnetic and
spectrometric survey <ata has been conducted preparatory
to selecting sites for scout drilling.

2, Geophysical Programme

A ground magnetic survey covering a 0.4 sq. km area north-
east of the Mulgathing Rocks locality was carried out during
the period.

Results from this survey are currently being assessed by a
consultant geophysicist.

Please find attached an expenditure statement covering the
period of this report.

Yours faithfully,
AFMECO PTY LTD

RECE!™™
8 FEB0e~

DEPT. OF MINER
AND ENERGY
SECURITY

3777

J.-P. Poggi
Managing Director

Enc. 1
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STATEMENT OF EXPENSES RELATING TO EXPLORATION
PROGRAMME EL 579 QUARTER 16.7.81 to 15.10.81

Expenditure of Quarter
16.7.81 to 15.10.81

Personnel
(Field work, evaluation,
office work) 2,442.54
Material (Direct) 210.60
Travel, Accommodation (Direct) 991.93
Contracts, Supplies 693,36
Drafting Service, Preparation
of Reports and Miscellaneous 1,426.74
Management/Overheads 288.26
$6,053.43



AFM=ECO prv. LTD.

11-13 Lucknow Piace, West Perth, Western Australia
P.0. Box 526, West Perth, Western Australia, 6005
Telephone: (09) 321 9618, 321 9681
Telex: AFMECO 92077 Perth

MQ/ds  82-0479
23rd February, 1982

The Director General,
Department of Mines & Energy,
P.0. Box 151,

EASTWOOD S.A. 5063

Dear Sir,

Mining Act 1971 to 1978
Exploration Licence No. 579
2nd Quarter, Year 1 -
Period 16/10/81 to 15/1/82

During the period covered by this report AFMECO Pty Ltd did not conduct
any field operations in the area of this tenement.

Instead the quarter was devoted to an office review of the data collected
in prior quarters.

Please find attached a statement of expenditure covering the period of this
report.

Yours faithfully,
AFMECO PTY LTD

g

{( /t
J.-P. POGGI,
Managing Director

Attach:




STATEMENT OF EXPENSES RELATING TO EXPLORATION PROGRAMME
E.L. 579 QUARTER 16/10/81 to 15/1/82

PERSONNEL 910.52
(FIELD WORK, EVALUATION, OFFICE WORK)

MATERIAL (DIRECT) -
TRAVEL, ACCOMMODATION (DIRECT) -
CONTRACTS, SUPPLIES 222.39

DRAFTING SERVICE, PRE. OF REPORTS
& MISCELLANEOUS -

MANAGEMENT/OVERHEADS 56.64

$ 1189.55

Permit Year ends: 15.1.82

Commitment: $35,000



AFMECO p1v.LTD. 019

1113 Lucknow Place, West Perth, Western Australia
P.0. Box 526, West Perth, Western Australia, 6005
Telephone: (09} 321 9618, 321 9681
Telex: AFMECO 92077 Perth

MQ/ig 82- 1954
W

23rd August, 1982

The Director General
Department of Mines and Energy
P.0. Box 151

EASTWOOD S.A. 5063

Attention: Mr.I.G. Faulks

Dear Sir,

Mining Act 1971 to 1982
Exploration Licence No. 974
Expenditure Report

Period 18.3.82 to.17.6.82

During the period covered by this report Afmeco Pty Ltd did not undertake
any field work over the area of the subject exploration licence.

The period was devoted to office studies prior to detailed geochemical
sampling due to commence in July 1982.

Please find attached for your information and retention a copy of the
expenditure statement in respect of this report period.

Yours faithfully
" "AFMECO PTY LTD

FO/(OW(}%//

J.P. POGGI
Managing Director

RECEIVED
25 AUG 1962

\E
1117 .
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STATEMENT OF EXPENSES RELATING TO EXPLORATION PROGRAMME
EL 974 QUARTER 18.3.82 TO 17.6.82

PERSONNEL

(FIELD WORK, EVALUATION, OFFICE WORK) 160.23
MATERIAL (DIRECT) 128.93
TRAVEL, ACCOMMODATION (DIRECT) 45.82
CONTRACTS, SUPPLIES NIL

DRAFTING SERVICE,

PREP. OF REPORTS NIL

& MISCELLANEOUS

(=)}
~
w

MANAGEMENT /OVERHEADS : 16.

W
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n.,mgp%&o PTY, LTD.

11-13 Lucknow Place, V/\}gss]tmplarth, Western Australia
P.O. Box 526, West Perth, Western Australia, 6005
Telephone: (09) 321 9618, 321 9681
Telex: AFMECO 92077 Perth

MQ/ds  82-2385

17th November, 1982

The Director General,
Department. of Mines and Energy,
P.0. Box 151,

EASTWOOD S.A. 5063

Attention: Mr.. lan Grant

Dear Sir,

Mining Act 1971 to 1981
Exploration Licence No. 974
2nd Quarter Report, Year 1
Period 18.6.82 to 17.9.82

During the period covered by this report the following work programme
was carried out on the area of the above tenement on behalf of AFMECO

Pty. Ltdl
Data Review

A review of all the magnetic data collected during previous terms
was carried out. From the results five anomalous areas were

identified.

These anomalies have been gridded in preparation for a geochemical
sampling programme to be undertaken later this year. It is
envisaged that some 370 samples will be collected for analysis.

Please find enclosed an expenditure statement for the period of this
report.

Yours faithfully,
AFMECO PTY LTD

oS J.-P. POGGI,
Managing Direc

RECEIVED
25 NOV 1982

\ C=S CPAANES
,;\\ggagufﬂ

3ITTT
'\v'_.’//
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STATEMENT OF EXPENSES RELATING TO EXPLORATION PROGRAMME
E.L. 974 Period 18/6/82  to 17/9/82

$

PERSONNEL
(FIELD WORK, EVALUATION, OFFICE WORK) 18,136.17
MATERIAL (DIRECT) -
TRAVEL, ACCOMMODATION (DIRECT) 4,064 .12
CONTRACTS, SUPPLIES 3,723.28
DRAFTING SERVICE, PREP. OF REPORTS

& MISCELLANEOUS C(117.47)
MANAGEMENT/OVERHEADS 2,549 .46

TOTAL: $ 28,355.56
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AFMECO p7v LD

»

(Inl:orporated in South Australia)

11-13 Lucknow Place, West Perth, Western Australia
P.O. Box 526, West Perth, Western Australia, 6005
Telephone: (09) 321 9681 Telex: 92077

MQ/ds  83-0135

17th February, 1983

The Director General,
Department of Mines and Energy,
P.0. Box 151,

EASTWOOD  S.A. 5063

Dear Sir,

Mining Act 1971 to 1978

Exploration Licence No. 974
3rd Quarter Report, Year 1
Period 18.9.82 to 17.12.82

During the period covered by this report the following exploration
programme was carried out over the area of E.L. 974,

(1) Geophysical

Interpretation of previously flown aeromagnetic surveys showed
the existence of five anomalies, possibly due to kimberlites,
on the tenement.

Localised ground magnetics were used to define more clearly
these anomalies.

(2) Sampling

Soil samples were taken over the areas of interest, however
results have proved negative.

The five aeromagnetic anomalies were drilled using rotary
air blast techniques.

(3) Results - -
Samples collected from the drilling programme are visually
unencouraging however confirmation or otherwise of this
contention will only be possible follow1ng analysis of the
drill cutting samples.

We enclose for your information and retention an expenditure statement

Yours faithfully,
AFMECO PTY LTD

J.-P. POGGI,

druff ) Managing Director
\
»

4



< STATEMENT OF EXPENSES RELATING TO EXPLORATION PROGRAMME
E.L. 974 Period 18/9/82 to 17/12/82
i

$
PERSONNEL
(FIELD WORK, EVALUATION, OFFICE WORK) 5,053-22
MATERIAL (DIRECT) -
TRAVEL, ACCOMMODATION (DIRECT) 968-16
i CONTRACTS, SUPPLIES 94-00
DRAFTING SERVICE, PREP. of REPORTS
& MISCELLANEOUS 12-29
MANAGEMENT / OVERHEADS 305-73
$6,415-40



EXPLORATION LICENCE 974

MULGATHING, SOUTH AUSTRALIA

BHP MINERALS

FINAL REPORT

MARCH 1983
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EXPLORATION LICENCE 974

MULGATHING, SOUTH AUSTRALIA

BHP MINERALS

FINAL REPORT

INTRODUCTION

BHP Minerals on behalf of AFMECO Pty Ltd completed an
exploration programme for diamonds over E.L. 974
(Mulgathing) which expired on 17/3/83. A detailed
loam sampling programme was carried out over the
licence area. This was followed by the interpretation
of AFMECO's aeromagnetic data, the selection of five
anomalies for ground magnetic follow-up, and finally
the drilling of these anomalies. Results of these
programmes are presented below.

LOAM SAMPLING

A regional loam sampling programme totalling 379 samples
was completed over the E.L. area. Samples were collected
at one kilometre intervals along roads, tracks and
fencelines (and occasionally on compass traverses). Each
sample consisted of approximately 10 kg of - 4mm material
gathered from the top few centimetres of a one metre
square area. Each square was marked with a numbered
wooden peg so that the location of the sample could be
found again if necessary. Figure 4, shows the

location of each sample site.

These samples were then processed in BHP's laboratory

using standard techniques of washing, screening, concentration
on a wiffley table, TBE concentration and magnetic separation.
The weakly magnetic and non-magnetic fractions were then
observed for diamonds and other kimberlitic indicators.

Two samples (CA462 and CA 821) contained moissonite but

since both these were collected close to fence lines no
significance has been placed on these grains. No other
kimberlitic indicators were found.

AEROMAGNETIC FOLLOW-UP

The aeromagnetic survey at Mulgathing was flown by

Austirex Aerial Surveys Pty Ltd for AFMECO. The processed
data was presented as contours at a 10 gamma interval and
stacked profiles at a vertical scale of 500 gammas/cm.
These scales are only suitable for picking relatively
highly magnetic prospective anomalies, so the original
flight analog charts were studies to locate lower intensity
targets with an amplitude of less than 10 gammas. (See
Figure 3).

Five anomalies were selected as possibly having kimberlitic
sources. These were located on the ground and follow-up

ground magnetics were completed over them.
cont./..
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DRILLING

Thirteen percussion holes totalling 418 metres were drilled
over the five anomalies. :

Anomaly Hole Number Depth
1 PMU1 29 m
PMU2 22 m

2 PMU3 26 m
PMU4 : 25 m

3 PMUS5 35 m
PMU6 27 m

4 PMU7 42 m
PMUS8 38 m
PMU9 34 m

PMU10 40 m

5 PMU11 40 m
PMU12 30 m

PMU13 30 m

Location of the five anomalies and graphic logs of the
thirteen drill holes are on Figure 2.

The magnetic source of three of these anomalies (anomalies
1, 2 and 3) was identified as magnetic volcanics or basic
intrusives,

Non-magnetic basement was intersected on anomaly 4 and it
is thought that local variations in the magnetic
susceptability of the biotite schist may be the cause of
this anomaly. Drilling difficulties were encountered in
the clays overlying anomaly 5 and this prevented any
positively identifiable basement being reached, although
the basement appears to be weathered granitic material.
(Figure 2).

Drill chips were collected over two metre intervals all
the way down the holes and the bottom two samples from

- each hole were sent for analysis for arsenic, niobium,

copper, lead, zinc, nickel, cobalt, chromium by Comlabs

Pty Ltd of Adelaide. These results are in Table 1. None
of the analysis results are indicative of a kimberlitic
source. Atomic absorption techniques were used to analysis
for copper, lead, zinc, nickel, cobalt and chromium and .
XRF methods were used for arsenic and niobium. The detection
limit was 4 ppm for lead, nickel, cobalt and chromium and
2 ppm for copper, zinc, arsenic and niobium.

cont./..



SUMMARY

No kimberlitic indicators were found in the 379 loam
samples collected over the E.L., Drilling of the five
aeromagnetic anomalies (which were selected as possibly
having a kimberlitic source) failed to locate any

kimberlitic material.

EXPENDITURE

Expenditure debited to E.L. 974 by BHP was:

Wages and Salaries

Messing and Accommodation

Fares and Mobilisation

Drilling

Transport

Surveying and Aerial Photographs
Mobilisation of Equipment

Sample Analysis

Occupancy and Location Expenses

Administration and Overheads‘

$30,078
2,292
38
3,232
2,965
210

21
3,685
30

O

2,128

$44,679

0



TABLE 1 ASSAY DATA

631

Depth
anomaly Hole ?"“D‘EX}Q Fron To|As [ Nb| Cu | Pb |2n | Ni | Co | cr | Rock Type
1 PMU 1| 7025 26 28 2 6 44 <4 110 120 18 95 Volcanics
7026 28 29 | <2 12 55 <4 130 130 18 120 "
PMU 2 | 7036 18 20 3 6 24 <4 110 115 18 26 "
7037 20 22 | <2 6 20 <4 80 85 18 22 "
2 PMU 3| 7050 22 24§ <2 8 95 <4 110 60 24 28 Intermediate intrusive
7051 24 26 | <2 10 48 8 110 90 26 55 " "
PMU 4| 7064 22 24§ <2 10 40 <4 120 80 26 14 Dolerite (1)
7065 24 25| <2 12 30 6 110 55 24 26 "
PMU 5| 7083 32 341 <2 12 55 8 110 75 18 90 "
7084 34 35 2 12 40 12 95 65 13 48 "
PMU 6 | 7096 22 24 2 6 55 130 75 85 12 170 Clay
: 7097 24 27 1 <2 6 | 110 150 145 240 26 530 "
4 PMU 7| 7118 38 40 | <2 14 | 46 16 150 100 34 240 Biotite schist
7119 40 42 | <2 14 44 10 110 75 22 46 " "
PMU 8 | 7138 34 36 | <2 16 34 34 150 60 26 42 Clay
7139 36 38 2 18 18 20 75 32 10 24 "
PMU 9 | 7156 30 32 | <2 10 26 24 150 75 28 46 Weathered metamorphic
7157 32 34 2 14 26 28 130 75 42 100 " "
PMU10 | 7177 36 38 | <2 16 8 <4 24 12 <G 8 Weathered granite(?)
7178 38 40 | <2 14 10 <4 26 16 6 12 " "
5 PMU11 | 7198 36 38 | <2 18 50 14 180 110 36 65 Clay
7199 38 40 | <2 10 70 10 120 90 30 30 "
PMU12 | 7214 26 28 3 16 46 10 100 145 38 28 "
7215 28 30 | <2 14 38 8 85 130 32 60 "
PMU13 | 7230 26 28 | 10 10 95 <4 150 130 48 75 "
7231 28 30 3 20 55 38 110 85 36 85 "
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SUMMARY

The Mulgathing area (E.L. 579) was selected for the study of the
spectrometric signature of the older basement in an area where the sequence
was believed to be comparable to that of the Tumby Bay area; the principal
objectives were to test the signal from the basement and residual soils; to
compare them with Tumby Bay; to attempt structural mapping by the use of
the magnetic B.I.F, horizon; and to search for possible mineralisation,

The E.L. was flown in late November 1979 by Austirex Aerial Surveys Pty
Ltd, and data was received during March and April. Area flown was 830 sq.

km at 500 m line spacing. A description of the systems is given in
Appendix I.

Maps received at 1:100 0CO scale are:

Total magnetic intensity contours plus stacked profiles

Uranium channel contours plus stacked profiles
Thorium channel stacked profiles
Potassium channel stacked profiles
Total count stacked profiles
U/K ratio contours plus stacked profiles
Th/K ratio stacked profiles
U/Th ratio stacked profiles
Flight lines stacked profiles

Field reconnaissance was carried out from 18th June to 30th June with a two
geologist team; two days were spent with S. Daly of the South Australian
Department of Mines and Energy (SADME) to look at the most representative
section of the Mulgathing Complex in the Mount Christie and South Lake
areas, the latter being SE of Tarcoola.

Samples were collected as follows:-
7 for U and Th analysis
5 for base metal analysis

5 for petrographic and mineralogical examination

Three zones with radioactivity of more than 1000 c/s SPPZ2 were discovered.
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CONCLUSIONS

The salient point of the Mulgathing area basement study is that
spectrometry does not work except over outcrop. There is no difference in
background levels between silcrete, calcrete, ferricrete, and sand dune
that might reflect the underlying basement.

Airborne magnetics 1is high in contrast and an interpretative map can be
constructed, but this needs to be checked by drilling to determine where it
fits according to the Gawler Craton project concept. -

Thorium anomalies with monazite and brannerite look prospective and the
metallogenetic process has to be understood.

RECOMMENDATIONS

1. A detailed geological study should be made of the radioactive anomalies
by mapping, radiometry, and costeaning, followed by 2 or 3 air core
drill holes to obtain fresh rock for petrographic and metallogenetic
study. '

2. In order to optimise the results of the magnetic survey a shallow
drilling programme above the main units should be carried out to check
the geological interpretation. Eleven drill holes are proposed (Plate
1).

v o
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TENURE

The present study was undertaken on E.L. 579, of 1044 sq. km, which is held
100% by AFMECQ,

The licence was granted on 16.1.80 for one year, the commitment is $35,000,
and the E.L. is part of the Gawler Project basement study (Fig. 2).

Presently Cultus Pacific is searching for diamonds and other metals, and
has made wus an offer for a joint venture in uranium of its E.L.'s in the
Mulgathing area (Fig. 2).

R .
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INTRODUCTION

The location of the Mulgathing Exploration Licence Area No. 579 is shown in
Fig. 1. Mulgathing Station lies about 600 km NW of the Whyalla base. This
area is 60 km north of the Trans Australia Railway and 102 km from
Tarcoola, a small town which offers very little in the way of support
services. The country is devoted to sheep farming. Access is easy by the
main gravel road along the railway and thence by graded roads to the
homestead and outstations.

About 95% of the basment rocks are thinly covered with sand, silcrete, and
laterite. Low hills, generally of basement rocks, rarely rise above 40 m
from the present plain level. Wide flat plains are blanketed with salt-
bush and bluebush, with sandy areas covered by moderately thick mulga and
malleewood. Rainfall is low (150 mm) and falls in the winters. The summer
is hot and dry.

The investigation which is the subject of this report consisted of a high
resolution, low-level, aerial magnetic and spectrometric survey, conducted
by Austirex Aerial Surveys Pty Ltd (App. 1), followed by ground follow-up,
comprising geclogical reconnaissance, radiometry, and sampling.




(0042

2

PREVIOUS INVESTIGATION

In 1967 the South Australian Department of Mines and Energy (SADME) carried
out mapping and drilling for banded iron formation (bif).

-In 1971 Kennecott carried out an aeromagnetic survey with wide line spacing
over the area, together with photography at 1:40 000 scale. Mapping,
geochemical sampling, ground magnetics and drilling for nickel were
conducted in 1973.

In 1972 Qverland Enterprises made an examination of bore holes samples for
rocks of kimberlitic affinity. IN 1973 Nissho Iwaii Co. worked on Tertiary
and Permian sediments in the Mulgathing Trough., Carborne scintillometry
and drilling were carried out, but rith no encouraging results.

In 1975 Uranerz completed the Nissho survey with seismic and gravimetry
surveys, and drilling, without positive results.
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GEOLOGY

The Mulgathing area is part of the Gawler Craton. It is an area of
crystalline basement stabilised in the Precambrian (1500 MA) and.now partly
covered by sediments of Permian to recent age. The oldest rocks are
quartzo-feldspathic gneisses with  interlayered quartzite and thin
discontinuous banded iron formation. Foliated granitic gneiss occurs
within the metasedimentary sequence. Basic and ultrabasic rocks also occur
within the gneisses and may either be conformable or cross-cutting.

Basement outcrops are extremely poor within the licence area. Banded iron
formation, with quartz-feldspar-amphibole-pyroxene gneiss, outcrops to the
west of West Well. Magnetic features and field work suggest that the bif
forms part of a series of anticlines and synclines. The core of one
anticline is composed of very weathered acid gneisses, and at this locality
counts of 3000 cps SPP2, and analyses of 30 ppm U and 2830 Th were
obtained. There are other outcrops of acid gneisses to the south east of
Top Bore Tank. Mulgathing Rocks present the best outcrop of fresh quartz-
feldspar-biotite-amphibole orthogneiss.

The best cross sections of older basement are at Mount Christie, which
occurs in an area adjacent to, and south of, E.L. 579. At this locality
two fully cored holes have been drilled through the iron formation. The
iron formation, approximately 50 m thick, is a quartz-magnetite-diopside-
hypersthene-amphibole gneiss. It retains a predominantly granablastic
texture even when there is evidence of a later phase of metamorphism
accompanied by recrystallisation and partial replacement of pyroxene by
amphibole (Whitten, 1965, in Daly et al, 1973). A coarse-grained pinkish-
grey poorly-layered to massive quartz-plagioclase-microcline-cordierite-
garnet-gneiss underlies the banded iron formation, and could be correlated
with the gneiss with thorium anomalies that has been found south of West

Well.

Outside the E.L., and to the east of it, there is an outcrop of post-
tectonic Hiltaba type granite.

Permian sediments were discovered by Nissho Iwaii in drilling an inferred
Tertiary channel between Durkins' and Charcott Bore. They were deposited
in a graben formed by normal faulting which succeeded the Kimban Orogeny.
The effect of stress relaxation after an orogeny is very small in this
area, but it continued for a long time and it is probably still active.
Tertiary sand and clay 1is extensive and generally fills old lake
depressions.

Silcrete or siliceous duricrust occurs as a bouldery layer capping
extensively kaolinised rocks.

Laminated, slabby, and nodular calcrete is found on weathered rocks of all
ages. Ferricrete generally caps bif. Laterite and brown sandy soils are
also extensive.
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AIRBORNE GEOPHYSICAL DATA

The aerial magnetic and spectrometric data are given in Plates 2 to 12.
The following comments are appropriate.

Total count, stacked profiles

The anomalies are very small over foliated granites and laterite but it is
impossible to differentiate one from the other, and unfortunately there is
also foliated granitic outcrop that does not give a spectrometrlc response.
Total count in this case is of little use.

Uranium contours and stacked profiles

The contours show uranium highs over laterite, but the laterites are very
poorly defined on the stacked profiles. This data is of no use for

mapping.

Thorium stacked profiles

There is only one response, over laterite. There is no response over
thorium anomalies which give 1000 SPP2 on the surface and 3000 c/s after
digging to 30 cm, but the flight may have passed too far away. The anomaly
covers an area of 500 to 1000 sq. m and is 2 or 3 times background. Thorium
is not wuseful for mapping but it is very surprising that this one big
anomaly was not registered.

Potassium stacked profiles

The potassium channel gives a response over foliated granite, which can be
differentiated from laterite when the interpretation is associated with the
total count and the wuranium channel. Photogeology can be used more
successfully to distinguish granite from laterite.

U/K ratio contours and stacked profiles

The ratio contours give only low value over laterite. Stacked profiles are
not useful. U/K ratio contours and stacked profiles are not useful for

mapping.

Th/K ratio stacked profiles

Th/K ratios also indicate the laterite and are not useful for mapping.

U/Th ratio stacked profiles

No features of geological significance are evident.

Magnetic total field contours and stacked profiles

Examination of the total magnetic field contours enables an interpretative
geological map (Plates 14 and 15) to be constructed with limited factual
data in this area of poor outcrop (Plate 1). In the eastern part, the
structure of bif 1is easily distinguished. It forms a series of flat
anticlines and synclines.

——————




Stacked profiles show mainly the bif structures but in the western part of
the map, one zone could be interpreted as a ultramafic body, kimberlite or
carbonatite. The magnetic data is by far the best tool for mapping.

Conclusions

The spectrometric results are very disappointing on E.L. 579. The reason
is probably the very poor outcrop conditions (5%) and the lack of diversity
of lithologies. Banded iron formation and acid gneiss have not the same
response but are the only basement rocks which outcrop in the area.
Occasionally the laterite shows a small anomaly.

Total magnetic intensity data are the most useful for mapping but due to
the lack of outcrop, interpretations are not always easy. Magnetic
anomalies in the western part of the are could be interesting. Geophysical
interpretations by the author and Consultant B. Dockery are shown in Plates
14 and 15.
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RADIOMETRIC ANOMALIES

Uranium

Small uranium anomalies (3 x background) exist over laterite. The average
reading on laterite is 70 c¢/s SPP2, but readings of up to 300 cps at the
surface, and 450 cps (SPP2) at 20 cm depth, were obtained.

Thorium

A thorium anomaly was discovered in conglomerate overlying basement
(quaternary?) and in the basement. The conglomerate.gave a count of 1000
to 1500 SPP2 (Th - 910 ppm; U - 30 ppm) and is described by W. Fander as a
kaolinitised breccia with granitic, pegmatitic, and greisen fragments.
There are crystals of monazite up to 1 mm in size, tourmaline crystals, and
black metamict brannerite. Other components include metaquartzite,
tourmalinised quartz-mica-schist, quartz grains, and kaolinitic masses or
pellets with occasional andalusite fragments. They are embedded in fine
kaolinite and cemented by quartz.

The conglomerate forms a small cliff above sand cover on an outcrop of very
weathered basement. Some of the basement has been identified as quartz-
feldspar gneiss of sedimentary origin, containing small flakes of graphite.
Sand over the basement is generally radioactive with 200 to 300 SPP2 and
after digging 20 cm, very weathered basement gave readings of 3000 SPP2,
and samples vyielded 2830 ppm Th and 30 ppm U. The presence of brannerite
is noteworthy. Weathered outcrop shows very intense kaolinitisation and
shearing. Small sheared quartz veins are abundant.

Most Mulgathing Complex: rocks that outcrop are very fresh, which could be
because the extensive silcrete and laterite in the area covers deeply
weathered Mulgathing Complex. When the cover is removed the fresh rock is
exposed. An alternative explanation 1is that the rocks have been
hydrothermally altered and oxidised by waters introduced along shear
zones.

The exposures at the thorium anomaly and at a small mesa to the north,
appear to be topographically unique in the area. They may be the result
of movement along a shear zone, which means that the movement took place
after the formation of the quaternary silcrete.

Jo the south west of Mount Christie two other radiometric thorium anomalies
were discovered (U 10 ppm; Th 180 ppm) which gave 1200 c/s SPP2 in a
quartz-feldspar-biotite gneiss of probable lower amphibolite facies. The
rock consists mainly of large, shapeless, interlocking patches of
microcline and oligoclase with subordinate stressed quartz. There are
random flakes of dark brown biotite, with associated accessory minerals,
which include rutile, ilmenite (partly altered to leucoxene), well-rounded
zircon grains up to 0.75 mm (i.e. exceptionally large), and subhedral
crystals of fresh monazite up to 15 mm in size. The status of the monazite
is not certain, but it is probably detrital. The presence of detrital
heavy minerals shows that the rock is of sedimentary origin.



DISCUSSION

The uranium anomalies in laterite may lie along a NNE-SSW trend, parallel
to a prominent magnetic feature, which could mean that an underlying fault
or a continuous linear geclogical unit may contain uranium mineralisation,
and the concentration in laterite would reflect this. 0One of these
anomalies should be tested by aircore drilling.

The thorium anomalies on EL 579 are in an area of easy access and their
significance can be tested rapidly. Two possible solutions are envisaged:

- The rocks are metasediments, in which case jthe thorium is only a
sedimentary concentration without corresponding uranium deposition. On
the other hand, the uranium could have been present in the brannerite
(as in Blind River) but due to strong metamorphism and later weathering
has been removed so that only the thorium remains.

- Granitisation effects are not very far from the surface (outcropping of
quartz veins). Uranium and thorium could have been mobilised together
but due to weathering the uranium has migrated first and we are in the
lower part of the mineralised body where only thorium remains. Mapping
and costeaning, aircere drilling in the weathered zone, followed by
diamond coring, will be necessary to obtain evidence to test this
hypothesis.
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APPENDIX 1

AUSTIREX AERIAL SURVEYS AIRBORNE SYSTEM

Survey aircraft: Government Aircraft Factories NOMAD, Model 22B,
Registration number VH-FZP.

Airborne Proton Magnetometer: Varian Model 49-595N Sensor and Aldetec
magnetometer. '

Ground Station Proton Magnetometer: Geometrics 826A magnetometer with
a sensitivity of 1.0nT.

Airborne Gamma-ray Spectrometer: Geometrics Model GR-800 with multi-
channels of 256 and 128 channels for main and upwards crystal arrays,
Energy windows set for potassium at 1.37 to 1.57 Mev, uranium at 1.66
to 1.86 Mev, thorium at 2.40 to 2.80 Mev, Total Count at 0.4-3.0 Mev,

and cosmic background 3.0 to 6.0 Mev.

Crystal Detectors: Geometrics Model 3072/512R with sodium iodide
(thallium-activated) crystals with the main detector containing 50.34
litres and . the upwards-looking detector containing 8.39 litres. All
crystals are optically coupled to matched photo-multiplier tubes.

Radar  Altimeter: Collins ALT.50 altimeter, measuring vertical
distances from surface to aircraft with range 0 to 610 metres and
accuracy +2%.

Doppler Navigation System. Sperry-Decca type 72 with TANS Computer
94420, Navigation in latitude-longitude, grid, or range and bearing.

Aerial Tracking Camera: Vinten Mk3 scientific 16 mm frame camera with
wide-angle lens.

Digital Data Acquisition System: Sonotek Model IGSS, which is a
software-controlled mini computer with 4K core memory and 2 Digi-Data 9
track tape decks.

Analogue Recorder: Geometrics Model GAR-6 with 6 channels of data
provision.
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SUMMARY

The programme was designed to test the basement rocks following an inter-
pretation of an aeromagnetic survey of the area. An additional 2 holes
were sited t{o investigate a thorium anomaly in weathered basement rocks.
Between 12.11.80 and 9.12.80. twenty holes totalling 1134m were drilled.

An assemblage comprised dominantly of quartz-feldspars + biotite + garnet
gneiss but also including sheared felsic rocks and a basic schist, gran-
ulite and amphibolite has been returned. Orilling of the thorium
anomaly produced only small gamma peaks within quartz-feldspars filled
fault breccies.
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CONCLUSIONS

The magnetic interpretation of metasediments and felsic metamorphics was
largely successful but the interpretation of mafic metamorphic domains was
less so. This may be due to the lack of estimates of depth to source or
because the mafic rocks are thin interbeds within-largely felsic terrain.
Interpretation failed to recognise the large amount of mylonite (= faults)
in the areas.

Except for one, a contact metamorphosed metadiorite, the rocks are amphi-
bolite -to gqranulite facies grade metamorphic rocks belonging to the
Mulgathing Complex; the metadiorite may be related to the Gawler Range
Volcanics.

The importance of the strong surface thorium anomaly remains unresolved
with no corresponding anomalies at depth. The overlying conglomerate
retains interest both as a pointer to as yet unknown basement rocks and
to possibly significant recent sedimentary environments.

The water bore survey returned some spparently high U, Cu and In values
but their significarmce on a regional or local scale is nct yet clear.
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RECOMMENDATIONS

The wusefulness of the current silicate analysis scheme would be greatly
enhanced if both Fe0 and Fe20 were determined. This would allow the
use of triangular diagrams which are standard for the comparison of meta-
morphic rocks.

The water samples require, at the very least, resampling and analysis in
a single batch. Comparison with as many other Cawler Craton waters as
possible is recommended but this may entail an extensive water sampling
programme over the whole craton by AFMECO.
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LIST OF ABBREVIATIONS USED IN TEXT AND DRILL LOGS

allenite
apatite
biotite
chlorite
cordierite
epidote
garnet
hornblende
k-feldspar
kyenite
magnetite
muscovite
slagioclase
pyrite
qu~ctz
sillimanite
sphene
staurciite

zircon

vfg
fg

mg

org
sst

tr

very fine grained
fine grained
medium grained

coarse grained

. fine to coarse grained

medium to coarse grained
angular

gub angular
sub rounded
abundant
carbonate
disseminated
dominant
limonite
light
moderatg
organic
sandstone

trace
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1. INTRODUCTION
1.1, Aim

An interpretive geological map was prepared from an airborne magnetometer
survey (reported in WY 80.4) by the consultant B. Dockery and the drilling
programme was designed to test the differing magnetic domains. Addition-
ally two holes were sited to test a thorium anomaly in weathered basement
rocks.

1.2 LlLocation and access

The E.L. lies within the TARCOOLA 1:250 000 sheet area about 550km by road
from Whyalle and about B80km from the railway town of Tarcoola (Fig.1).
In addition to the reailwav and telephone, food and fuel can be obtained
here but no other support facilities are available.

1.3 Previous work

The E.L. was selectively flown for spectrometry and magnetometry in
November, 1979 by Austirex Aerial Surveys Pty. Ltd., and a field recon-
naissance was underteken in June, 1980.

Ground scintilliometry located & small aromalous area {WY 80.4) in which
weathered basement rocks ar exposed in and around a small (max. £-5m}
cliff in which a2~ lm thick sedimentarv breccia is capped dy~1n of sil-
crete. The =znomalous radicactivity wes shown to bs due solely to
thorium.

The basement rocks are now quartz-kaolin rock with relict gneissic textures
conteining, in cne instance, graphite. They range from 50-209 ¢/s SPP2 but
one spot in a limonitic clav rock, gave 3000 c/s SPP2 and 1750 to 2820 ppm
Th. A 0.5m wide zone of sheared guartz-ksolin rock was irterpreted as a
fault. . The wuoreccie contains monezite end brannerite and gave up to 2C00
c/s 5PP2 and 910ppm Th. (Fig. 2, App. 2 & 3).

The breccia was considered to be unique in ¢ ree end possiLly equivalent
to the pleistocene Talus of Daly (1981:. nsport distarce was thought
to be wvery short end two drill holes were planned to test the nature of
the basement rocks and the fault.
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2. WORK COMPLETED

2.1. Drill programme

A total of 1134m was drilled by the contractor Wallis Geochemical Drilling
Co. Pty. Ltd., between 12.11.80 and 9.12.80. The aircore system was used
in eighteen holes end followed by 1 to 3m of diamond drilling to obtain
samples of fresh basement rock (total 840m aircore, 34.5m diamond). The
two holes on the thorium anomaly were precollared using aircore; it was
followed by diamond drilling (total 97m aircore, 162.5 diamond). (See App.
1 for drilling record).

2.2 Probing of drill holes

The holes were logged through the drill stems from a truck mounted unit
supplied by Geoscience Assoc. (Aust.) Pty. Ltd. Gamma and neutron logs

were taken and presented in anslogue form together on a single chart. A
digital record was also made with a reading every 20cq.

2.3 Samplinag end analvsis of drill holes

Aircore semples were taken every metre and a fraction was stored in clear
_ =mp )
plastic vials for retention as a permanent record. The basement core is

stored in core travs with a rezpresentative sample being sent for thin
secticn description and ansglveis.

2.4, Water survey

Sixteen wazter bores were sampled and analysed for uranium and pathfinder
elements.
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3. RESULTS OF DRILL PROGRAHME

Gneisses and granitoids of probaeble sedimentary origin are the dominant

rock types. The criteria for sedimentary origin are the common presence

of rounded zircons and the high elumina content as indicated by sillimanite

and the high Al,0, to Na,0 + K,0 + Cal ratio. The mineralogy of
2.3 2 - . . )

these rocks suggests an uppermost greenschist to esmphibolite facies meta-

morphic grade.

Differing from these felsic metasediments are the 4 mafic rocks. MUL 16
and MUL 15 {115.2m) went across granulite facies rocks of probable basic
corigin whilst MUL 1 was drilled in contact metamorphosed diorite. MUL 14
(117.4m) is unique showing & basic sequence containing graphite and being
in the amphibnlite facies. : ’

The two tholes testing the thorium anomaly (MUL 14 and 15) encountered
gnelisses and minor basic granulites with extensive zones of shearing
expresced as mylonites and breccias. Several small ‘gamma anomalies were
located within quartz-feldspar hreccias. (Plate 2 et seq. App. 2 & 3).

4. PRESULTS OF WATER SURVEY

The wsiler samples revealed & lerge range in uranium content from below
t

detecilon lizit to &5 ppb in bore number 62. Charcott "bore returned & high
In velus end Mailgate bore is hioh in both Cu and Zn. App. &4},
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5. DISCUSSION

5.1. Basement studv

A prime concern of this report is to determine if the geology as inter-
preted from the magnetics, with very little background knowledge, is backed
up by the samples obtained from the drilling programme. Teble 1 shows that
the areas interpreted as metasediments and felsic metamorphics produced
either dynamically deformed granitoids or quertz-feldspers + garnet +
biotite gneissic metasediments.

The one possible exception is to be found in MUL 19 with distinctive blebby
aggregates similer to those encountered in MUL 6. Both petrologists con-
sulted consider these rocks to be of unusual origin and the biotite patches
to (possibly) be xenoliths. An unusual acid rock with metamorphosed xeno-
liths is more compstible with the interpretation for HUL 6 (kimberlite)
than with MUL 19 which is situated in metasediments close to BIf.

The interpretation of mafic metamorphics seems to be less accurate with
three holes producing felsic gneisses. The two deep diamond holes, HUL
14 and 15 were drilled in interpreted mafic metamorphics but enccuntarec
oniv smell volumes of basic materisl within more felsic, acidic material.

This can be internreted as bssic meiavolcanic interbeds within a largely

litic metaesedimentarv seqguencs. Such a relationship may become apparent
«ith =a more detailed analvsis of the magnetic date rather than ths blanket
interpretation us:d here  {ditto HGL 11, 17). Also an estimate of deoth
ta msgnetic source would te useful, espscizlliy VTor a feature such as that
gt ML 6.
The interpretaticn seems to heve the most problems in the rccagn ition of
mylonite shear zcnes. The extent of dynamlc deformation (UL 4,8,9 7

T\XJ

and much of 14 =and 15} that was found was not expected from t
nretation and referring back ‘to the magnetic map (WY B0.4) end the reg
magnetics, only MUL 9 is readily explainec. This sample comes from s long
linear magnetic domain which is probebly a regionel sheer zone with lenses
of low stress material e.g. MUL 2.

n petrographic ev.dence, all the rocks encountered {except those in MUL
) in this program are likely to be rart of the Archean Hulgathing
omclex as defined and des ribed by Dalv (1981

1
foled]
i

f‘) -

Accorﬁing to Daly {1981) the Mulgathing Complex has undergone granulite

faci es metamorphism around 2300-2420 My with retrograde metamorphism during
the Kimban Orogeny 2t 1600-1700 My. The evidence from this programme is
corfusing. Firstlv, the felsic metesediments contain no cordierit= or
orthopvroxene either as relicts or their retrograde products which suggescs

thet the granulite fzcies was not reached. Secondly the two besic rocks,
in UL 16 end  in MUL 15 at 119.2m have reeched the granuliite facies hut

the HUL 15 samnle has felsic metasedimante of only amphibolite faciez oi
either side f(i.e, 1!1 ]5 35.2r . The olher hasic rocxk ‘ML 14 117.am’
iz eompatihle witn the surrounding mebasenlecents being in the amphibolite

Tacies

ZaT .

Tverall bthen, the nrenence of Uhe oty Ceies rocun “ndirats fnongt
Yz ogrea ropchedd e grade o rotar The hiatils e Telad
”nfﬁv‘“iMAPfS e anmreniti g T e einathle o evelopiag el ioe
artmopvrosen® o the abseice of indirator minerals 1s sorprizicn,



00R3

5

The diorite encountered in MUL 1 has not undergone regional metamorphism.
It corresponds to the "un-named diorite" of Daly (1981) and may be related
to the carpentarian Gawler Range Volcanics. )

The group of rocks found in MUL 4, 8, 9, 11 and 17 differ from the other
felsic rocks in that they are strongly deformed, tending towards mylonites
and that they are granitic rather than gneissic in character. HUL 8 lies
in the same magnetic domain as the '"Mulgathing Rocks" outcrop of foliated
grenitoid, which is considered by Daly (1981) to be syntectonic Kimban
granite due to the 1580-1700 Ma age orogenic event. :

An alternative to the Daly classification is that the granitoids are older
archean members of the Mulgathing Complex with the deformation occurring
anytime wup until the Kimban with a subsecuent resetting of the dates.
Minor deformation in the form of stressed gquertz or other minerels :is
common throughout the ares and the compositional similerity sucgests that
the now deformed granitoids are derived from the gneissic metaseciments.*

5.2 Thorium ancmalv

The investigation of the thorium ancmaly at West Well is inconclusive. Tre

% with abundant decom-

[y

surface anomalv [sample 3682) is a limonite clay roc

posed mica which is cuite unlike the enomalous quartz-feldspar brecciss in
the core. However, this material mev b2 similar to the “t.Christie ancmaly
‘WY 80.2) where, by this authors observetion, the enomaly occurs in 2
coarse ¢rainagd monzzite bearing bictite-quartz-feldspar rock which is
spparvently s metzmerphic pegmatite conformeble with  the surrounding
aneisses - although nothing of this type is present in ithe core.

A racicactive sedimentary breccia similar to the one cutcropping at West
well was intersecte¢ at 8m in MUL 12 and its stratigraphic position, st
ihe top of the tertiary seguence confirms the young age of the formaticn.

The pressnce of this bresccie in sites 10km apart is at odds with the palec-

_geogrephy deducted from the programme in the tertiary sediments around
Tercoola. it was deduced that the basement rocks were covered and cont-
ributed little, if any, to the tertiary sedimentation. Additioneal points
are:

- The <ize, angularity end sorting suggest transport hes been
very short and by the same measure, MUL 12 is further from the.source then
the cutcrop.

- The abundance and size of the monazite and brenmnerite also
¢ a neerbv source rock rich in these minerals, but the only known

a1y

S t
.ent rock containing these minerals is the strange rock in MU 6.
2L

- The lithiz fregments &t the cutcrop comprise rock tynes so far
unencountered in thz region.

ie wtandar ! methods of comparicon such nose ihile
e 2+ P oo
N and Ve i

a
2 oanglvses nrw ‘he comvarioaon nalned Tpoe

. L I SV B AN
S St et e aagrliative,
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All in all this breccis is interesting, firstly because it points to the
existence of previously unknown basement rocks which may be important
stratigraphically (e.g. tourmaline-qusrtz-mica schist) or economically
(e.g. greisen, monazite-brennerite rich rock) and secondly because of the
new economic possibilities it opens up in the post tertiery sedimentation
of the area.

5.3 Water survey

We have at present only e small data base for comparison of water bore
samples on the Gawler Craton. The only other analyses known to the author
are the 28 bores sampled on E.L. 621 Wirrida (Report WY.Bl.4). Most of the
water bores and wells sampled appear to be sunk through the overburden and
weathered - material to fresh basement and this is supported by our drilling
where small water supplies were frequently encountered near the fresh
rock..

Comparison of the two groups of water samples reveals two outstanding dif-
ferences, namely, an increase in both Cu and U in the Mulgathing samples.
Whether this difference is real or not is open to question. If real, this
may reflect a fundamental geological difference between the two areas. A.
Giblin of CSIR0 has found similar low U values in the Wirrids samples
(P. Walker, pers.com.) but when the U detection limit changes from 10 to
5ppb for U and from 100 to 10 ppb for As some doubt must arise as to the
validity of comparing the two batches.
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TABLE. !. Comparison of actual and interpreted rock types.
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Rock type
k120 /(5320¢ .
3 Interpreted Actual
K,0 + Ca0)
2
Mul 1 1.99 mafic metamorphic metadiorite
Mul 2 2.0 metasediment gneiss, rounded zircon and rutile
Mul ] 1.6 felsic metamorphic gneiss, stressed, rounded zircon
Mul 4 1.32 felsic metamorphic crushed granite
Mul 5 2.0 metasediment gneiss, stressed
Mul b 2.35 ultramafic/kimberlite gneiss, blebby bt, rounded zircon, monazite,
brannerite
Mul 7 2.2 mafic metamorphic gneiss, strongly feldspathic
vad) 8 1.3b granite gnelss-mylonite
Mul 9 1.5% metasediment gnerss-mylonite
Mul! 10 1.9t felsic metamorphic gnerss, stressed, rounded apatite, zircon
Mul 11 1.85 mafic metamorphic gneiss-mylonite, rounded zircon
Ml 12 1.88 felsic metamorphic gneiss, stressed, rounded apatite, zircon
Mul 13 2.43 BIF gneiss, cg, well rounded zircon
Mul 14 2.18 mafic metamorphic gneiss, sheared,sillimanite
f
53.2m
Mul 14 2.05 mafic metamorphic schist, basic, graphite
et

117 . 4m .
Mul 15 2.497 mafic metamorphic gneiss, 2° foliation, rounderd zircon,
£5.2m sillimanite
Mul 13 0.63 - mafic metamorphic granulite, basic
115.2m
Mul f0 0.9 mafic metamorphic amphibolite, basic
Mal 17 1.72 mafic metamorphic gneiss-myvlonite
Mal 12 i.86 nIF greiss, cg, Sillim nite-andalusite

Mul 19 2,24

metasaediment

gneiss, blebby bt, andalusite
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HOLE AMG T - AC DD
COORDS
MUL 1 9 70 E 16.4 14.9 1.5
7 36N
MUL 2 0 )0 E 19.5 18.) 1.2
7 11 N
MUL 3 62 E 9.9 B.4 1.5
o 77 N
MUL & 0 29 E 73 71.5 1.5
b 70 N
MUL § 029 E 56.8 55.3 1.5
6 35 N
MUL o 0 30 E 63.8 62.4 1.4
78 N
MUL 7 0 03 E 25.4 18.2 1.8
5 05 XN 20-
23.4 2.0
MUL 8 9 44 E 44.6 43 1.6
31 N
MUL O g B4 £ 15 12 3
5 52 N
MUL 10 3 57 E 26.4 24 .1 2.3
5 92X
MUL 1! 7 80 E 26.7 24.9 1.8
5 75 N
MUL 12 6 86 E 136.5 133.4 1.2
- 134.6-
6 76 N 135.7 1.
MUL 13 7 14 E 76.9 75.3 1.6
o 23 N
MUL 14 7?7 70 E 119.5 37 82.5
6 15 N
MUL 15 7 50 E 140 60 80 L
6 14 N %
MIL 1o 8 18 E 19.9 " 18.9 1 :
6 05 N .f
MUL 17 7 80 E 20.6 20 0.6 i
6 00 N i
MUL 18 7 97 E 47.8 46.4 1.4
20 N .
MUL 19 7 83 E 36.7 35.4 1.3 i
6 39 N ;
MUL 20 7 OB E 158 1818.5 3.3
6 77 121.8-

156.13 1.7
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Five samples were received for mineralogical and petrological examination;
thin sections were prepered and examined and other tests were also carried
out to cdetermine various minerals found. The descriptions are set out
below.

3678 (1.5. 32550)
The rock, which is kaolinised breccia with granitic, pegmatitic and
greisen fragments, contains crystals of monazite up to lmm in size.
Tourmaline crystals and black opaque fragments also occur. The
black materisl was x-rayed and gave a weak, rutile type pattern
typical of metamict brannerite.

Other components include metaquartzites, tourmalinised quartz-mica
schists, quartz grains, kaolinitic masses or pellets and occasional
andalusite fragments; they are embedded in fine kaolinite and
cemented by quartz. The rock may be a tectonic breccia or a fault-
filling, or even a sedimentary breccia; the relationship is
obscured by the kaolinisation.

(1.5. 32551)
This rock is a kaolinised quartz-feldspar aneiss, of sedimentary
origin, containing small flakes of graphite.

3680

The main constituents are large and small irreqgular patches of
quartz, stressed and fractured, and aggregates of wultrafine
keciinite: there are no relict feldspar textures but occasicnal
relict mice textures are seen. Accesscry minerals include rutile
{perhaps formed from the kaolinisation of biotite}, well-rounded
detrital greins of zircon and small shreds of graphite. Some of
ne  black, ‘'metallic' material was removed from the rock and was

rroer

ested and confirmed as graphite.
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Project 124 Rock Samples

Seven rock samples were received for thin-section preparation and petro-
logical examination; they are described in the accompanying table.

Summary

All the rocks are strongly kaolinised and their interpretation is therefore
tentative, particularly in regard to their origin. Interpretations are
based, inevitably, to a large extent on relict textures and structures,
which in these rocks are especially poorly preserved. There is some evid-
ence to suggest (e.g. in 2475) that the kaolinite was not a weathering-
product, but rather a hydrothermal alteration-product, perhaps succeeded
by some shearing, which would have destroyed any pseudomorphous textures;
there is evidence in several samples that the kaolinite was deformed.

Generally, in such altered rocks, interpretations are partly based on the
nsture of any zircon present (whether rounded or euhedral), but no zircon
was detected in anv of these rocks.



! | | | |

SAMPLE N RICK TYIT = EOMPRSTLTIN I rARLE | MINOR MINCRALS | CUMHUNTS

| S L | |
| | | | | : i
| 247" | Knolinised Hicroqronile, Treequlne, corcoded | Hedium=grained | Small hemntile flakes, | Classifierd a3 a microhrnnitr mainty!
| boaruing of wenkly str s qunrlz, evenly | wnilform, of ignesun | tirown leucovene grains.| on texturnl cvi.(h:ncc,-bul oriqin ook
[ | disteibuted in messive Fine koolinile; conrserl appearance. | | known ({.e. whether fgneoun, mebn- |
] | koolinite weing. | | | morphic). !
! | i | | U
| | | | | i
[+ 2477 I Konolinised Gneins, Thin paeatlel streaks of | Stromg preferred, | Traces of finc | Presumably e fine quartz-feldspac !
) | qranulue/Uibala aqunrlz, atlevanbiog wilh | vrientation nnd fine | leucoxenc and hematite. | gelas before knoliniantion: mny :
| | thicker bands of maasive i knoliogte I bhanding; o relict | | have been an acid volasnic rack, buti
| P o(2reldepar). ' | testures. | | this is speculation. i
| | - 1 | | ——
| ! | | ! !
| 26479 I Quartz-knolinite Rock (260ranile). feeequlnr | Conrze, Tormloegs | Patchea of Fe=ataining.] Could be a ahearedd, knoliniaed R
| I oparlehes of steeased moaaic quaelz, ond of Finel fabrein, ool rnelinaie | | granite or celnted rock. Fabeie tn
| | knolinite, with amall muscovile flakes in [ bt with gome shearing., | I igneous relher than metamocphic. i
| | potehes, i | | !
| | | | ! !
| ] | | \ i
| 2480 | Knolinined Gocias.  Hostly fine koolinite, as | Goeissic fobrie, with | Patchy ferruginisation | Originally 8 munrtz-reldspar-

| | paralbel tands and lenses, wilh strenks of | doter gshearing, folding| | muacovite gicing, poasibly of ¢
| I Fime quarty, lenses of gquactz-muscovite. | minor bireceintion, | | ignecous origin, pechops telatod to
| | | | | 2477, i
| | ! | | !
| 1 ! | 1 .
I 2484 | fQuartz-Keolinite Rock (Gneiss). Mainly shope- | Fahric is breccinted: | Fragments of cosrse | Presence of tremolite suqggeots meted
| | less masses of Cine kaolinile, patebhes nng I knolinite manses are [ tremoliles apatite | sedimentary rock, but origin in t
| I anguiaor Ceagnents of ateosssd qunel 2. I deformed.  No relict I qeains.  Tericite | obreured by knoliniant {on. !
| 1 Potexturens., | pntehen. | R
| ] | ] ] —

| | ] | |

| 2an6 ) Quarts-Kaolingle Goeiss. Dominant ly Cine, | fBood preferral orient= | Htrafine leucoxenn, | Featurcless rock, poasibly related
bo(r.s. I semi-schiatose kaolinite, wilh enbedded lenses| ation, partly due ko | mitile; sericite | to 28084; oriqin not known, thought
| s 3nl) I ondd annuloe Cenegenta of quarts, | Ianter shenring | patehes. | to be melosedimentory. !
| ! ' | 1 | : !
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REPORT CMS 80/12/44

Rock Samples 80/1455 - 80/1468

Fourteen rock samples were received for thin-section preparation and petro-
logicel examination; each rock is briefly described in the accompanying
table.

Summary

All the rocks are metamorphic and most are believed to be metasediments,
with a few meta-igneous rocks. Most are fairly featureless, especially in
terms of composition, which makes it difficult to precisely define their
metamorphic facies, because of the lack of metamorphic indicator minerals;
it is believed that they can be assigned to the upper greenschist to amphi-
bolite facies of regional metemorphism. Several show two phases of meta-
morphism, the first regional and the second essentially dynamic, ranging
from strain effects in mineral components, through mild sheering to intense
crushing and even mylonisation (1457, 1461) in the strict sense.

The two meta-igneous rocks are 1457 and 1468; 1460 and 1461 may also be
igneous, based mainly on the absence of detrital heavy minerals and there-
fore not reliable. 1457 is not definitely ignecus and in such rocks the
petrological evidence alone is insufficient. Thus, the only definitely
igneous rock is 1468, a metadiorite formed by contact-metamorphism and thus
out of context with all the other rocks, clearly younger (i.e. unaffected
by regional or dynamic metamorphism).

Sample 1467 was found to have very low radioactivity and no discreet U/Th
minerals were identified; their distribution may be erratic _and more
detailed investigations could be carried out if warranted.
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MINERAL INVESTIGATORS REPORT 82/81 - R. TOWNEND

Petrographic description of seven cores (80/1484 - 80/1490) and the minera-
graphic description of two cores (80/1484 - 80/1486).

INTRODUCTION

Two polished sections were made in eddition to the requested thin sections,
. for 80/1484 becsuse of the interest ~in radioactivity and for 80/1486,
because of the considerable opaque content.

The C.S5.I.R.0. scenning electron microscope was used to check for radio-
active elements in the polished section of 80/1484.

This SEM operates under back scattered electron/low vacuum conditions and
is excellent for rapid appraisal . of high atomic number element distri-
butions, in a semi-quantitative,approach. It is recommended for routine
checking of radioactive samples. The more sophisticated electron probe
microanalyser is only necessary when accurate spot analyses are required.

50/1484 MUL 14 117.35m
Macroscopic

A grey green 7 basic schist in which an intense veining of carbonate etc.
pserallel to this fabric tends to obscure the primary texture.

Microscopic (One thin and polished section)
Anthophyllite biotite plagioclase quartz schist

Primary 60% Secondary 40%
Anthophyllite  70% Talc
Biotite 10% ) Sericite
Plagioclase - 10% Chlorite
Quartz 5% Vein
Apatite Trace Siderite
Rutile 1%

Ilmenite 1%

Pyrite -1%

Chalcopyrite -1%

Graphite -1%

The section is dominated by orientation of the colourless orhtoamphibole
fibrous laths, which often exceed a millimetre in length. The grenular
feldspar, plus quartz tend to have a limited distribution leaving extensive
areas to be dominated by the amphibole and accompanying biotite and a
resulting -strong lineation. Both minerals are extensively altered, the
amphibole to talc and the biotite less so, to chlorite.

This reqular texture is very much interrupted by a network of fine iron
carbonate veins running parallel to it, or at high angles. The biotite
is particularly associated with fine rutile and opagues. The calcic
plagioclase, showing partial sericitization occurs as 8 single equant 0.1 -
0.2mm grains scattered through this febric, or in millimetre felsic
clusters, with minor quartz..

Putile is sporadically distributed in 0.5mm well crystallized composites
but is most common as fine associations with relict ilmenite, and secondary
leucoxene. Pyrite is present in semi-skeletal aggregates, or in the car-
bonate veins, where it may be quite extensive, with a marked zoning. This
takes the form of a clear medium zone and a darker mottled rim, which may

include mercasite.
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80/1485 Ml
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There is en irregular dissemination of low refleptively micaceous opague
forming semispherulitic clusters up to 30 microns across, identified as
‘graphite’.

The C.S.1.R.0. electron scanner was used to look for concentrations of
uranium or thorium, without success.

The scanner did locate several spots high in lead (? radiogenic). Galena
was not seen in polished section and it is not possible to confirm sulphur
in the presence of lead because of an overlap of x-ray peaks.

This analysis also found & trace of sphalerite and a cobalt nickel arsenic
sulphide.

gL 15 85.2m

Macroscopic

well banded biotite quertz-feldspathic gneiss, lacking a schistocity 1in
the mica layers.

icrosconic (One thin section)
Quertz biotite muscovite plagioclase gneiss

duartz 50%

3iotite 20%

HMuscovite 15%

Plaglioclese 10%

Sillimanite )}

Zircon ) 5%

Opaques )
A well banded gneissose rock in which there is a marked orientec fabric
at approximately right angles to this banding. This is partielly reflectec
by the micas, but also by the quartz which is slightlivy elengated across the
banding but its strain extinction bands are particularly developed in this
direction. This 'new'quartz may-have produced the very irregulaer sutured
contacts. The plagioclese appears to be 'old', usually clouded by sericite
spotting, with & compositinn in the oligoclase-andesine range.

The miczs, the yellow to orange brown pleochroic biotite and the muscovite,
form _rather irregular associations, bunches of poorly oriented 0.2mam
averagz long dimension flakes. Directly associated with the biotite ere
clusters of very fine colourless needles of a mineral considered to be
sillimenite.

The rounded zircons, when included in mica, produce a marked halo. The
rocks regional metemorphic grade has reached amphibolite s shown by the
develoupment  of sillimanite but it has cleerly undergone & polymetemorphic
historv. Compositionally, it seems to be of sedimentary origin.



0n78 3
B80/1486 MUL 15 115.2m

Macroscopic
Fine grained granulite textured basic rock, containing disseminated sul-

phides.

Microscopic (Cne thin and polished section)
Clinopyroxene - plagioclase - garnet - smphibole granolite

Prograde 95% ~Retroagrade 5%

Clinopyroxene 40 - 45% Hornblende (gn)

Plagioclase 40 - 45%

Garnet 5%

Hornblende {bn) 2%

Quartz - 1%

Apatite - 1%

Ilmenite )

Pvrite )

Chalcepyrite ) 5%

Pvrrhetite )

Marcesite )
This high crade metamorphic sssemblage can be definec as a granoiite, in
the sense of Winkler <{Petrogenesis of Metamorphic Rocks. 3rd Edition’.
It has & jrenoblestic inequigranuler texture, with clinopyroxene [Diopside
ser.} and rglagioclese f{andesine)} tending to form monomineralic polygone
clusters with grein sizes varying between 0.1 and 0.5mm. locally coarse
gernat 7 almzndine’ or brown hernblende mey be intergrown with the pyrox-
ene Thzse ferromagnesium associations ares rimmed by green horrnblende,
clzseriy rzprecenting en incipient hydrous retrogressive metamerphise.

is well twinned, the twin lamellae often 'veeing' end also
icz]l of high grade metamorphic rocks.

The principel opagues are ilmenite and pyrite. The ilmenite is evenly dis-
n rather irregular single grains or clusters, avereqing about -
0.lmm. Irwvariably it is surrounded by a rim of sphene, although internally
it alweys eppears fresh. The pyrite is present in several habits. Ffirstly,
"normal' fresh subhedral toc snhedral greins, 8.1 - 0.2mm
d:ameter, 3ften conteining inclusions of chalcopyrite, pyrrhotite and some-
times marcasite. Secondly, it is less commonly skeletel, or showing oxid-
ation withh 2 vresulting oxidised 'semi-birdseye' appearance. This latter
variety <develops an incipient cleavage, indiceting deviation from pyrrho-
tite.

80/1687 MUL 16

Hecroscupis

A grenular medium grained amphibolitic rock.

HMicroscepic fone thin section)

Hornblends plznicclase crihopvroxene grannlite
Hornblend: 457 “etroarads
Plagioclasy 0% Aotineilte
Irihepyrosnens 10% Tiotite
Tlinmps o o 5%

.
RePHTITSI - 1%
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This high grade metamorphic clearly has affinities with 80/1486. Its
‘granolite' classification 1is shown by its orthopyroxene (? bronzite).
This pyroxene together with & diopside Iis enclosed within a polygenal
aggregate of hornblende, with s yellow to olive brown pleochroism, con-
sidered prograde. The pyroxenes have a relict coarser texture, to 0.5mm
length, compared with the enveloping equidimensional 0.1 - 0.3mm amphibole.
As in 80/1486, the feldspar occurs in slightly lensoid aggregates, of sim-
ilar texture to the amphibole, broad twinning and smooth grain boundaries.
There is some minor retrogressive reaction, producing green semi-fibrous
actinolite and biotite.

The opaques, which include sulphides and non-magnetic oxides, may occur in
fine concentrations within the pyroxenes or are in coarser euhedra (0.2mm)
in hornblende (? ilmenite).

The composition of the rock,'as with 80/1486 is basic.

80/1488 MUL 17

Macroscopic
A strongly foliated feldspathic gneiss, white plagioclase exceeding pink
¥ feldsper and clear quartz lenses.

“icroscopic {One thin section)
®legioclase guartz K feldspar gneiss

Plagioclese 35 - 45% Secondary
Quartz 30 - 4D% Sericite
Hicrocline-

Perthite 30 - 403 ( Titenia
Biotite % { Rutile
Muscovite - %

Zircon Trace
Opzaques

The texture is composed of three distinct elements porphvroblastic micro-
cline 0.5 - 3mm, ribbons or lenses of quartz, strongly oriented and a fine
grained polygenal textured plagioclase (0.1. - 0.2mmY. The minor mafic
components vellow biotite forms occasional oriented intergrowths within the
nlagioclase matrix; and is associated with secondary titanium oxides,
including rutile, and relict 7ilmenite opaques. Some muscovite and sericite
is associated with this biotite. Zircon is the only accessory as
subeuhedral prisms to 0.15mm maximum lengths. The potash feldspar is
coarsely perthitic, the smeller blasts have shapes, flat edges, dictated by
the strong quartz lineation. The plagioclase, like the potash feldspar,
quite fresh, is epparently oligoclese, twinning is poorly developed and the
enuent grains show Jittle evidence of & preferred fabric.

The distinct ribbons or layers of quartz indicate that the rock has exper-
ienced considerahle deformation. The grade of metamorphism js difficult to
&55e8S. If the muscovite is not prograde, then the gneiss could form part
of a granulite or charnockite suite. The orinin of these 'granitic'
cneisses is always equi vocal .
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Hacroscopic :
A poorly foliated garnetiferous porphyroblastic quartzofeldspathic biotite

gneiss.

Microscopic (One thin section)
Quartz feldspar garnet biotite sillimenite gneiss

K feldspar 35 - 40% Secondary
Plagioclase 30 - 35% Chlorite
Quartz 25 - 30%
Biotite 3 - 5%
Garnet 2 - 3%
Sillimanite 1%
Zircon - 1%
Andalusite - 1%

Microcline, oligoclase end quartz all form coarse grains and are the dom-
inant element, the matrix being relatively subordinate. This dominznce of
'hlasts' results in a poor preferred fabric, only evidenced by the contin-
uous biotite layers wrapped around the macrosilicates but following s
modest orientation overall.

The centimetric garnet in section is irregular in outline, partly &altered
to chiorite etc. and contains a few rounded inclusions of quartz. Around
its perimeter it sppears to be breaking down to e mixture of mica and alum-

inium silicates. tubby fibres of sillimanite are scattered irrecularly
through the biotite-rich zones and there is also the rare andalusite, in
juxtaposition. . Quartz is predominant as matrix to the foregoing, normally

in medium to fine grained xenoblastic (0.1 - 0.2mm) mosaics with sutured
contacts. Llocally there is evidence of re-crystallization, particularly of
quartz in the matrix, which becomes very fine and is the site of silli-
manite concentrations. '

The development of sillimanite shows that an upper amphibolite grace of
metamorphism has been eachieved, &lthough this appears to be a late,
possible retrograde event. Comments as genesis are es for the previous
sample,
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Macroscopic

A quartz feldspar gneiss containing centimetric finely crystalline biotite
- rich masses.

Microscopic (one thin section)

Host "Inclusion"

Plagioclase ) Major Biotite ) Major
Quartz ) Quartz )

Andalusite ) Minor Plagioclase )

Muscovite ) Zircon Accessory
Biotite )

K feldspar Accessory

The "host" rock consists of a porphyroblastic plagioclase (1 - 2mm) of
rather irregular outline enclosed with a qusrtzite matrix. The quartz
grains are extremely xenoblastic with corrugated contacts and in the slide
show .little preferred orientation. Also present are occasional euhedral
andelusites, up to & millimetre in length and invariably partly replaced
by an enveloping muscovite. :

Strongly coloured biotite is also essociated with these.latter and may be
norphvroblastic. Hinor myrmekitic textures are seen with K feldspar and
guertz.

Sictite is the principal mineral of the "inclusions", in fine grained (59
microns) non oriented intergrowths with quartz and ?untwinned plagioclese.
This mica hes a distinctly weaker pleochroic scheme then the biotite from
the host. : :

There 1= evidence for the breakdown oF.the host fabric, with veining and
incipient recrystallization of the plagioclase, probably. correlated with
the alteration of the andalusite. Perhaps some of the quartz is secondary.

The fine biotite-rich associations do not represent recrystallized host
and must be considered xenoliths, but meaningful interpretation of an
obviously heterogeneous rock like this is only possible with a knowledge:
of the environment.
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APPENDIX 3

Rock Analyses
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TADIORITE  GNETSS GNEISS CRUSHED GNCISS GNELSS GNELSS SUSARED CRUSHED GNELSS  SUEARED GNELSS GNEISS SHEARED
CRANITE CNE1SS GNEISS . GNEISS GNEISS
MUL 1 MUL 2 MUL 3 MUL 4 MUL S NUL 6 MUL 7 MUL 8 NUL 9 MUL 10 MUL 1L MUL 12 MUL 13 MUL 14
si o,  52.1 75 0 66.5 76.2  61.1 70.1  59.6 77.3  74.6 63.1 2. 2m
i 0, 0.09 020 0.23 . 0.1l  1.31 0.45  1.26 0.08  0.17 195 890 56.9  66.0  54.8
AL, O, 25.9 45 12,0 11.9  15.0 16.2  16.4 121 133 13.9 >"‘0'17 1.79  0.36 0.43
Toval Fe 4.9 Los 11.1 0.9 9.90 9.67 9.2 117  1.90 9.3 S0 164 1240 180
Mo O 0.06 001 0.06 <0.0L  0.04 0.03  0.07 <0.0L €0.01 0.1 S2.51 117 146 10.7
Mg O 3.13 045 0.12  0.27  4.23 1.00 2.3 0.08 0.26 3.1 0.00 0.13 0.1 0.11
Ca 0 9.78 , 00 0.48 0.08 1.33 2.18 1.05 0.15 0.1z 3.01 0.54 3.23 2.60 3.1
Na, 0 3.10 . 4.38 2.9 0.40  2.43 - 3.44  3.98 3.64 3.1 3.57 i';z z'z g';Z i'zz
K, 0 0.09 0.93 4.1 e 53 3.72 1.26  2.40  5.09  5.37 . 0.49 z.aa 2°58 2°02 1‘5
by 0, 0.06 004 0.18 0.05 0.13 0.08 042 0.03 0.06 0.3 0'04 0‘44 0‘07 0'23
Lot 0.65 o.s4  2.74  1.s6 0.77 1.66 3.3 0.37 1.1} 1.29 ' ‘ ' ’
MUL 1 - 14 ACS Combined gravimetry, AAS and XRF ‘ 0.83 0.73 0.09 1.97
MUL 14 — 19 ANALABS XRF
. GCHIST GNEISS GRANULITE AMPHIBOLTE — GNEISS — GNEISS GNEISS
MUL 14 MUL 15 MUL 15 MUL 16 MUL L7 MUL 18 MUL 19
117.35m  85.2m 115. 2m
S.p, 516 69.3 49. 4 49.8  72.6 7.7 69.5
0, 0.1 0.60 2.40 1.35  0.26 0.12 0.5
” #¥{;4()? 13.4 15.2 13.3 10.7  14.9 15.4 15.7
Fe 11.6 3.95 12.6 15.2 0.67 2.75 3.25
Mwo 0.26 0.06 0.4 0.24  0.04 0.05 0.05
My O 12.2 2.5 5.5 10.4 0.6 1.6 2.2
CaO 3.3 0.7 13.1 9.1 1.6 1.35 1.8
No,o 1.07 1.49 1.76 1.97  2.73 3.9 2.64
(K, 0 2.15 3.95 0.5 0.6 4.25 3.6 2.5
0,0 00 0.02 0.18 0.38  0.02 0.02 0.02

¢ xtpuaddy
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[— Sample Description U ppb SO4ppm | As ppb Cu ppb [Co ppb Zu ppb
Charcott 1183 i 6 282 <10 12 <5 2500
No 62 4 65 267 <10 40 <5 250
[;Snake Rocks 5 30 200 -<10 -30 <5 350
Dingo Well 6 . <5 18 <10 58 <5 250
Muckanippie 7 =5 118 <10 10 <5 240
,—'Nardoo Well 8 38 552 <10 13 <5 950
- Bunyip 9 | 26 854 <10 | 8 <5 100
No 30 90 {53 ~595 <10 20 <5 270
[ Top 1 P45 1877 <10 18 <5 950
| Neverfail 2 =5 ! %18 =10 6 <5 420
Irria 3 . X4 | 167 <<10 38 <3 625
"West Well 4 P S 125 <10 21 <5 100
[ Victorv 5 <5 : 30 <10 30 <5 530
Homest ead 5 H 26 55 . <10 5 <35 . 100
- f . _ _ |
Homes tead ; i 18 : 51 ~10 35 <5 100
[’Mailgate 1198 {14, 887 <10 125 <5 1600 !
i : i
H i ! '
' s !
: L |
NALYTICAL METHODS: SO4 determined by Gravimetryv. U by Fluorimetry. Cu,Co, Zn

by Solvent Ext/ASS.
As by modified Gutzeit method. .

i
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