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AFMECO p7vy LD
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

PPA/ds  80-2352

(0003

12th August, 1980

Director-General,

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

EASTWOOD SA 5063

Dear Sir,

EXPLORATION LICENCE 621 - WIRRIDA
QUARTERLY: REPORT -21.4.80 to 20.7.80

Field work which was delayed by a delay in getting clearances for
obtaining aerial photography was just in progress at the end of the quarter.
No results will be available until the crew completes this work.

Expenditure for the quarter was $880.83 as per the attached statement.

Yours faithfully,
AFMECO PTY LTD.

Q.
=
J.-P. POGGI,
Managing Director.

Enc.1l’
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STATEMENT . OF EXPENSES RELATING TO EXPLORATION
PROGRAMME . E.L. 621, QUARTER 21.4.80 to 20.7.80

PERSONNEL (FIELD WORK, EVALUATION, OFFICE WORK) - 496 .84
MATERIAL (DIRECT) . - 3.26
TRAVEL, ACCOMMODATION (DIRECT) \ 58.80
CONTRACTS, SUPPLIES. - 200.00
DRAFTING SERVICE, PREPARATION OF REPORTS

& MISCELLANEOUS : 79.99
MANAGEMENT/OVERHEADS . : 41,94

$880.83
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- 1113 Lucknow Place, West Perth, Western Australia
?.0. Box 526, West Perth, Western Australia, 6005

- Telephone: {09) 321 9618, 321 9681 L
Telex: AFMECO 92077 Perth
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18th November, 1980

Director-General,

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

EASTWOOD SA 5063

Dear Sir,

Exploration Licence 621 - Wirrida
Quarterly Report 20.7.80 to 19.10.80

A recomnaissance of available outcrop was completed together with
radiometric monitoring and rock and water sampling. No anomalies
were located, although some fresh granites yielded high radiometric
counts. -

Plans are under way for an aerial geophysical survey in the coming
quarter. ‘

Expenditure for the quarter was $6,856.22 as per the attached

Schedule,
Yours faithfully,
AFMECO PTY LTD.
J.-P. POGGI,
Managing Director
Enc.1

SEcunspy

?839 //
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STATEMENT OF EXPENSES RELATING TO EXPLORATION
PROGRAMME QUARTER ENDING 20.7.80 to 19.10.80

PERSONNEL
(FIELD WORK, EVALUATION, OFFICE WORK)

MATERTIAL (DIRECT)
TRAVEL, ACCOMMODATION (DIRECT)
CONTRACTS, SUPPLIES

DRAFTING SERVICE, PREPARATION OF REPORTS
& MISCELLANEOUS

MANAGEMENT/OVERHEADS

$3,073.

494,

1,612

371

1,032

326

$6,856

41

10

.23

.00

.99

.49

.22

06086
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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} 3219618, 3219681
Telex: AFMECO 92077 Perth

JPP: kt 81-657 . 23rd February, 1981

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

EASTWOOD, S.A. 5067

Dear Sir,
//' f\{D .

EXPLORATION LICENC& 620

QUARTERLY REPORT 20.10.80 - 20.1.81

During December approximately-1200 km and 1500 km respectively
of low level high resolution aerial magnetic surveys were flown by
Aerodata Services Pty. Ltd.

Processing is now well under way and presentation is expected in the
coming period. It is anticipated that from the information obtained
an air core drilling programme will follow mid year.

Details of this exercise will be advised in due course.

N

Expenditure for the quarter is shown as per attached schedule.

Yours faithfﬁlly,
AFMECO PTY LTD.

J.-P. Poggi,
Managing Director

ENCL: 1

’ ./
A
RECEWED
- 4 MAR 19814

DEPT. OF MINES /
AND ENERGY /
SECURITY y
7

e




AFMECO prv. LD, S

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

TL/tb 81-4602
4th September, 1981,

"The Director General, -
" Department of Mines and Energy,
. - P.0O. Box 151,
o EASTWOOD, S.A. 5063

Déar Sir, -
Exploration Licence 621
Progress Report 21.1.,81 - 20.7.81

An airborne magnetic survey was campleted by Aerodata Pty. Ltd., and
the data interpreted by the consulting geophysist.

During April, Geoex Pty. Ltd., of Adelaide campleted a survey of
‘grav:Lty profiles with 118 km of readings (600 stations) and the results-
in a preliminary form were made available in June.

A limited "air core" drilling programme was carried out with a total of
967m (25 holes). All work was carried cut on or adjacent to existing
tracks, therefore no declared equipment was used.

An annual report will be prepared and forwarded upon campletion.

Yours faithfully,
‘AFMECO PTY. LID.

J.-P. POGGI
" ‘Managing Director

A\
RECENED V.
9 SEP 1981 =

K2

DEPT. OF MINES |

AND ERERGY
SECURITY

~ 3839 /

(o




STATEMENT OF EXPENSES RELATING TO EXPLORATION .
PROGRAMME . E.L. 621, . 21.4.81,tp,20.7.81

Personnel
(Field Work, Evaluation, Office Work)

Material
(Direct)

Travel, Accomodation
.(Direct)

Contracts, Supplies

Drafting Service, .
Prep. of Reports %

Miscellanecus

Management /Overheads

6993.56

687.13
© 3314.85

53,731.29

3385.11 |

3405.60

71,517.54
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STATEMENT CF EXPENSES RELATING TO EXPLORATION
PROGRAMME E.L. 621, QUARTER 21.1.81 to 20.4.81

Personnel ) (136.01)

(Field Work, Evaluation, Office Work)

Material : 6.19

(Direct)

Travel, Accommodation 174.15

(Direct)

Contracts, Supplies 10,277.61

Drafting Service | 645.51

Prep. of Reports '

Miscellaneous

Management/Overheads 548,37
S 11,515.82
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AFM=CO pTv. LTD.

11-13 Lucknow Place, West Perth, Western Australia
P.O0. Box 526, West Perth, Western Australia, 6005
Telephone: (09) 321 9618, 321 9681
Telex: AFMECO 92077 Perth

MQ/pz 81-5639 ' December 17, 1981

The Director General
Department of Mines and Energy
PO Box 151 :
EASTWOOD SA 5063

Dear .Sir,

Mining Act 1971 to 1978
. Exploration Licence No. 621
2nd Quarter, Year 2 .
Period 21.7.81 to 20.10.81

During the period covered by this report, the work programme
carried out by Afmeco Pty Ltd has concentrated on collation
and compilation of the data collected by the 25 drillhole
programme undertaken in the previous quarter.

Results from this programme are in the final process of being o
assessed and summarized for inclusion in a report to be forwarded -
to your office when completed. :

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

Yours faithfully,
AFMECO PTY LTD

=

J.-P. Poggi
Managing Director

Enc.

RECEIVED

7 JAN1982 :
A F2
DEPT. OF MINES .~
AND ENERGY <
. SECURITY >

3839

-~ o~
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STATEMENT OF EXPENSES RELATING TO EXPLORATION PROGRAMME
. EL 621 QUARTER - 21.7.81 to 20.10.81

Personnel _ :

(Field Work, Evaluation, Office Work) - 1,312.62
I}'laterial- (Direct) 10.98
Travel, Accommodation (Direct) ' 44,91
Contracts, -Supplies 1,203.46

Drafting Service, Preparation of

Reports. and -Miscellaneous : - nil
Management/Overheads 128.60
© $2,700.57
Commitment: $35,000.00

Permit Year Ends 20.4.82

e Ty
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1. INTRODUCTION

1.1 AIM

E.L.621 was originally chosen for exploration work by AFMECO after a
preliminary assessment revealed the coincidence of a gravity high and
positive magnetic features with outcropping or shallow basement. As
a first step towards understanding the geology of this area and’the
Gawler Craton as a whole, a magnetic interpretation with drilling to

obtain fresh basement samples would be undertaken.

1.2 LOCATION AND ACCESS

The E.L. is 620 km by road from Whyalla via the Stuart Highway and the
railway road beyond Kingoonya. (Fig. l). The area is flat and covered
by light mulga scrub with a good density of station tracks. Food, Fuel
and post office facilities are available at the railwav town of Tarcoola,

120 km from the E.L.

1.3 PREVIOUS WORK

The E.L. falls within the COOBER PEDY 1:250,000 sheet and is covered
bv magnetic, gravity and a preliminary geological map published by the
South Australian Department of Mines and Energy. Benbow (1579) has
reported on the baseﬁent rocks and made a magnetic interpretation of
the COOBER PEDY sheet. B.H.P. (1980) has conducted ground magnetic

and gra§ity surveys followed by three drill holes on the large magnetic

body in the central eastern part of the E.L. Mafic diorite with 3-57%

magnetite was intersected in the holes

1.4 GEOLOGICAL SETTING

Interpretation of the regional magnetics and the sparse outcrop information
suggests that the crystalline basement of the COOBER PEDY sheet lies in
the northern part of the Gawler Craton and is comprised of gneisses and

amphibolites and graniteids of the Mulgathing Complex.

The Mulgathing Province is the northern equivalent of the better exposed
and better known Sleaford Complex on ehé Evre Peninsula in the south.

Metamorphism of these {ormer sediments, which included arkosic sandstone
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and BIF together with some basic-ultrabasic rocks, occurred at about 2400
MA and reached granulite facies grade and was accompanied by syntectoﬁic

granites.

After uplift and erosion the younger sediments of the Hutchison Group were
deposited and subsequently metamorphosed (reaching amphibolite facies in
places) between 1600 & 1800 MA during the Kimban Orocgeny. This orogeny
also saw the formation of the granitic gneisses and granulites of the
Lincoln Complex. On present knowledge the Hutchison Group is thickest on
the Eyre Peninsula and thins northward whilst the Lincoln Complex 1is
apparently restricted to the southern part of the Craton, mainly the Eyre
Peninsula. The Kimban Orogeny also caused retrograde metamorphism of the

Archaean rocks and produced syn and post tectonic granites.

The Archaean to early Proterozoic crystalline basement is unconformably
overlain by the Tarcoolia Beds (or equivalents), a thick middle proterozoic
sedimentary sequence which is in part contemporaneous with extrusion of
the acid Gawler. Range Volcanics. The final phase of igneous activity at
about 1480 MA resulted in the intrusion of granitic stocks and marked the

consolidation of the Gawler Craton.
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2. WORK COMPLETED

2.1 GROUNDWORK
A preliminary reconnaissance of the area was carried out in June 1980.
After examination of airphotos, outcrops were checked and water samples

from windmills were taken.

2.2 GEOPHYSICS

An airborne magnetometer survey was carried out on the 9th and 10th January
1981 on the S.W. corner of the E.L. and the results were interpreted by a
consultant (appendix 5). A ground magnetic survey of 98 line km was under-
taken to supplement the location of magnetic features from the 1 : 250,000
map. A Geometrics G-816 proton magnetometer was used and readings were

taken every 25m.

2.3 DRILLING

A total of 1007.2m was drilled by the contractor Wallis Geochemical Drilling
-Co Pty Ltd, between 18.3.81 and 31.3.81. Twenty-five holes used the aircore
system followed by 1-3m of diamond drilling to obtain samples of fresh

basement rock.

2.4 - SAMPLING AND ANALYSIS

Aircore samples were taken every metre and then resampled into clear plastic
vials for retention as a permanent record. The basement core is stored in
core trays with a representative sample being sent for petrography and

analysis.
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3. RESULTS OF FIELD WORK

3.1 RECONNAISSANCE

Throughout the district outcrop is extremely poor. Apart from several
small outcrops of BIF, poorly exposed intensely weathered basement rocks
below low silcrete capped scarps provide the only outcrop within the E.L.
The weathered rocks are dominantly gneissic (often with a sheared or
brecciated fabric) but a rhyolite, schist and a metaquartzite were also
found. The spoil from wells and three areas of outcrop provided fresher
rock samples. Gneisses and mylonite/brecciated rocks were again dominant

but hornfels, schist, metanorite, rhyolite and a thorium rich biotite-

orthoclase rock were found (appendices 2, 3a & 4a, P1. 1).

3.2 DRILL PROGRAMME

Acid gneisses composed of quartz-plagioclase-biotite : garnet : K feldspar
dominate the collection. Other rock tvpes encountered are basic gneiss,
amphibolite, basic schist, gabbro, basalt and rhvolite. Except for the

last four rocks, the rocks have all undergone granulite or amphibolite facies
grade metamorphism. Retrogressive metamorphic effects are common and

include the development of biotite and shearing producing an ultramylonite
in one case. The basic schist differs from all other rocks in the

suite as it has reached greenschist facies grade metamorphism whilst the

basalt, gabbro and rhyolite have not undergone regional metamorphism
(appendices 3b & 4b, P1. 1).
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4, DISCUSSION

Due to scheduling problems the drilling programme was carried out prior to:
1) assessment of similiar investigative
programmes elsewhere in the region;
11) receival of the consultant's interpretation
of the magnetic survey.
111) a roadworks programme to provide access to all

the magnetic rock units.

As a consequence the drilling programme utilized the existing road network
to provide a series of holes across the airborne magnetic survey area plus
a number of holes on positive magnetic features identified from the 1:250,000

magnetic sheet.

Most of the holes were sited on mégnetically flat areas so not surprisingly
the bulk of the rocks returned are essentially similiar metasedimentary acid
gneisses. The basic gneiss (COM 17) also fits the magnetic interpretation
being sited near a zone considered to be a BIF unit. The gneisses encountered
in COM 2, 4, 24 do not fit the interpretation as they are felsic and low

in magnetite but located on strong positive anomalies. On the other hand

COM 3, located on a similiar discreet positive magnetic feature returned an

amphibolite. (Fig. 2 & 3).

The bulk of the rocks produced by the preliminary reconnaissance are kaolinized,

probably felsic gneisses and fit the pattern described above.
All these rocks are considered to be part of the Mulgathing Complex.

The thyolites (Stn. 8, 21: COM 22) and the flow basalt (COM 23) are interpreted
as members of the Gawler Range Volcanics. Station 21 is a large, known outcrop
but the other two samples extend the known range of the group. Station 8 and
COM 22 & 23 are situated on either side of the large magnetic feature which

was drilled by B.H.P. and found to be diorite (Pl. 2). This diorite, the
metanorite (Stn. 19), the gabbro (COM 12), the diorite of MUL 1 (WY 81.3) and
the unnamed diorite on the TARCOOLA sheet (Daly 1981) are similiar, likely to

be related to each other and may be related to the Gawler Range Volcanics.
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"} 9 tonalitic gneiss
——
—
- 8 granodioritic gneiss
——
—
——
- 20 acid gneiss ;N o
. 3 amphibolite
— N
/. 12
\5\1 m
~ 21 granodioritic gneiss
). - 22 rhyolite + basic extrusive
overlying leptite
-<
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DISCUSSION Cont.. ’

The thorium rich biotite-orthoclase rock containing monazite (Stn. 32)
is similiar to the metamorphic pegmatites which occur at Mt. Christie
and West Well (WY 80.4, WY 81.,3). These rocks appear to be conformable
with the surrounding gneisses and probably represent original thorium

rich sedimentary horizons.

//‘/%M

The most significant finding of this report is the schists (Stn. 10, -
——
22, 23, 24: COM 19) which are of greenschist facies metamorphic grade.

These rocks are unique within the "Mulgathing Complex Province” as no
similiar rocks have been encountered either by AFMECO (Inila, Tallacootra,
Childara, Tarcoola, Mulgathing) or anyone else. These schists may be

members of a Hutchison. Group equivalent metasedimentary group which up

111 now has consisted only of the Wilgena Hill Jaspilite, a mildly

deformed low grade BIY occurring in several isclated outcrops in the Tarcecola

area.

Apart from this correlation, it is difficult to fit these schists into

the overall geological picture at Wirrida as tﬁeir character on the

magnetic map 1s not consistent and their relationship to other rock units

is not clear.

i) Stn. 10 - an outcrop of decomposed mica schist and‘gneiss sited on a
major magnetic feature composed of diorite with extrusives on the margin.
ii) COM 19 - fresh sample from a small magnetic high (interpreted as a
mafic rock unit) which interrupts one of the N.W. trending regional dolerite
dvkes.

iii) Stn. 22 & 23 - cuttings of green mica schist (hand specimen descrip-
tion only) from water bores sited on a small discrég; magnetic feature.
(Located outside the E.L.) ,

- iv) Stn. 24 - an exposure of weathered mica schist (hand specimen descrip-

tion only) in a dam in a magnetically flat area, (located outside the E.L.)

It seems likely that these schists, if they are indeed members of a low
metamorphic grade metasedimentary sequence, are now only tiny remnants
or pockets scattered throughout the region. They are therefore important
in the regional context as they suggest that the Hutchison Group, which
lies on the craton edge on the ﬁyre Peninsula, continues northward

around the rim of the craton and underlies the Carpentarian and Adelaidean

cover rocks.



7

0025

DISCUSSION Cont..

Benbow (1979) compares the shearéd granitoids at Station 6 to the Balta
Granite and Engenina Adamellite in the Mt. Woods Inlier and their dates
suggest that they are syntectonic Kimban granites. All these granites
fit most of the chemical and mineralogical criteria for S-type granites
and have a range of U ygluye which are higher than world average but also

have a high Th/U ratio.

Notwithstanding the lack of dates and the paucity of information on these
schists and granitoids, their mere presence is important for U exploration
in the N.-N.W. Gawler Craton as they may be analogous to the Hutchison Gréup
and Lincoln Complex on the Eyre Peninsula and, in turn, to the metasedi-
ments and granitoids of the Pine Creek Geosyncline. Here the Archaean
Basement rocks are the provenance to the L. Proterozdic metasediments

where, in some cases, uranium is selectively enriched resulting in a
syngenetic protore. Several options are open for origin of the syntectonic
granitoids but they are also enriched in uranium providing a protore which
is available for late processes and modification to form orebodies. The
fluorite veins in samples 100G8-1009 (Stn. 6) may be pointers to tﬁe presence

of one of these processes in the Wirrida area.
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DRILLING RECORD

HOLE COORDS TD AC DD

COM 25 409 43.5 k2 1.5 )
856 ———— —— —
1007.2 967.5 39.7
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APPENDIN 2

STATION RECORD




§oo, - | — . O -y O -2

Station N _ﬂ D0scription sSpp2 T Sample No. Grid
NU ' i ’ ¢/ s azanalysis Reference ' .
T i t=thin scction 0031 -
‘ w.s.=water sample
1 recently dug dam, fragments o 1001 4 22 E
of fresh rock and green clay -100% 080 N
in spoil: Qtz-fs gneiss = a,t
qtz-plag hornfels, qtz-{s-
cep-hb gneiss = qtz-fs-hb ‘
gnoeiss
2 weak, sporadic outcrop of weathercd 4o 10N h, 4 11 T
basecment below silcrete: (7)) granite 1045 077 N
t
3 old drill hole at head of creek on 50 4 26 E
track: gypsum and whitc clay in spoil 104 N
] dark spot on photo: patch of black 25 4 60 E
ferruginous silcrete gravel 1 20 N
5 cuttings from Surprise Bore 4o 1048 4 07 E
(abandoned): qtz-fs-mica gneiss t 1 81 N
6 exposure of fresh basement rocks in 3 82 E
a window in acolian sand: 2 49 N
shecared pegmatoid 200 1005
qtv-rs brececia/mylonite 250 1000
sheared hornfels 120 1007
knotted schist 180 1008
qtz-f=s breccia: 300 1009
. ‘ @t
1008 and 1009 are in contact
7 low silcyroete capped ridge 30-10 3 94 F
028 N
7-8 abundant white milky gtz Tloat, 20

ffew qtz blows




s I ==
<

ydoridge, weakly

cappac UEe) 10419 E
sodshighly -weathered bascement - -1052 o024 N
rocksl intgully s osheared qtz-Cs t
gnips%,qu—k”rock{ knoliniscod 0(}3{)
rhyolitic lava, qtz-k breccian. T
9 arca of low silcrete ridges and C30-h0 4 32 E
sull o/¢ of silcrcete amongst 051 N
acolian sand and clay pans. .
Scattered concentrations of milky
aqtz float. ' '
10 weakly exposcd weathercd bascement 30-40 1053 4 14 [
below, silcrete ridge, foliated -1054 009 N
30-10: k-schist, k-gnociss t
1o0-11 low silcrete capped scarp with h0-50
~minor exposurcs .of ppl. clayey
cg-gritty sst and thin laminar
calcrete below
11 poorly exposcd weathered basement 30-h0 1055 3 90 E
below silcrete: qtz-k rock-— ? -1056 9 b1 N
pegmatite ' t
F1=-12 Low silcrete cappoed scavrp with 25-10
minor poorly exposcd sst (white,
kaolinitic cg-gravel) 50c¢/s, <2m
thick; occasionally overlying
weathered basement, generally a
white massive kaolinitic rock
12 well exposced weathered basement: 25-h0 1057 4 4o E
K-gncoiss -1058 9 27 N
t
1 clavpan, Mloor litterced with 25-30 1046 43 E
white milky qtz fragments with -1047 9 42 N
2 small arcas throwing black a, t '

iron stone material




.'}t'
r
i

‘WD]I:(\DONOd weatherod basement,

K-gnaiss ~f 157, k-t= metaquartzite

06033

small silcroete capped mesa with
thin flat bedded kaolinitic sst
(40-50c¢/s) overlying poorly exposced
weathered Ln\sonuw1t-k—w1t4 rocle -

00

)

Commonwvnlﬁh,”ill, small hill of
BIF, alturnating layers (~Jecwm) of
qtz and hematite-both c-veg. ‘Small
isoclinal folds with axes parallcl
to layers arce common. Strike length
=500m, thickness= ?~10m. Weak sub
o/c of weathered basement (k and k-
qtz rock) and thin laminar calcrete
on oiiﬂ\ex"s}ch:.

15 3“0 50
/Z 80 ’ >Y<)

strike 15 d1p80 E  s=340°

£

65
09

three shallow trenches on a quartsz
blow, spoil consists of milky qt=z
and minor k-gneiss

30.

1061

58
09

“Zo

poorly exposcd BTYF, ok appecars to be
2 distinet BIF units (-3=--5m thiclk)
separated by a 2Zm band of white k-
qtz rock. A small patch of fairly
fresh metanorite with onion skin
wnntﬁuring is present ~10m away

o
A

-30

60

1010
a,t

=

60

88

N



ULLLY o/crmetanovite

o5 1010 4 80 &
; o, t 8 89 N
spoil from Jacobs Well taltered hornfoels. 75 1011 t 7 98 R (}[)34 '
w.s.1018 8 87 N '
[s R
large (m~ Tkem®), outcrop of porphyritic 150 1012 7 19 Lk
rhyvolite a,t 1 05 N
22 cubtings of green mica schist o w.s. 1028 072 L
qtz Lfrom watoer bore. Another 1029 3 13 N
hole, 200mE gave partly decomposad '
‘green mica schist (80c¢/s)
27 green mica schist in cuttings of 0o w.s.1030 095 E
“water Lore 3 16 N
large odam with decomposed mica-chl- 1h0-180 1062 1 89 E
k-qtz schist in spoil -100673 2 90 N
a
25 low BIF ridge. BIF stops in the J0-50 3 11 E
soulh along a sharp line trending 9 32 N
110 - currently defined by
croel. A fow fractured and broecciatoed
boulders of vein qtz suggest
presceuce of a fault., BpIr
lLength=1lkm, thickness = 2200m.
Several spots on flanks of ridge gave 7 5-200
75¢c/s on the ground and 200c¢/s in
calcretnd scrce rubble at 20-30cm
cdepth,
GAD ©
SCH et b.g. hoc/s
T.C K
10=see 27.8 3.4 1.5
servee 75¢/s
10scc 51.7 hoh 3
pit 200c¢/s 106/
I0see 123.7 8.2 7 -1065
lOOsnt13O-€ 9.9 é a



1 o

R .
“wubo/C o weathevred bascment boelow

25 1066 3 27 E
csddorete ridge, Cfolinted-non toliatoed t 9 19 N
\J 50
\ ,
5:3500,d=909 K-gn e iss (}”:15
z7 several o/c¢ along scarp with =ilcrete 25-50 3 10 E
coverliving ~/m thin, flat bedded cg 9 11 N
k-sst (50c¢/5) overlying weatheroed
bascement - white k-qtz rock (25-30 -
o/ ). One small arca of wvery Fe-rich
silcerete present (ZSC/S)
28 low ridge of weakly o/c¢c BIF 3 26 E
5=807,dA=00"N, S$=959Y,100°, 105° d=" 25-730 9 01 N
29 dm hagh silcrete capped scarp with, 3 18 E
small arca of well exposcd bascment 8 76 N
rocks underlying ~|m of .scrce or
rogolith: k-gneiss 70 1067
K-gn oiss 75 1068
k-gnoiss 50 1069
qtz-k rock qe 1070
k-gnoeiss ho-50 1071
k-gneoiss ho-50 1072
t
30 as for 29 except that a thin (1-2cm) 3 18 T
Limonite-hematite zone about 20cm 8 76 N
below and parallel to the upper
contact of the bascment is present -
80 c/s. 180-200c¢/s in small pit
GAD
tnsement bog. 30-50c¢/s
10sece - 31,2 1.9 1.6 2.7
pit 200c¢/s ‘
10sce 96.2 7.3 7.3 9.0 200 10773




- small anomaly in red soil overlving 100 2 80 k . -
calcreted rubble » A 8 75 N : .
ground 75-80¢/ s
10Cm 90-100¢/ = (ORE -
YO0 cm 90-100c¢/s - not incrcecas-—
ing with depth
owieldd - .
12 spoil of middlejat Comet outstation, 500 1074 2 21 E
400-500c/«:Bt-orth. rock.’ ' ' a,t o488 N
GAD O ' ‘
b.g. 30c¢/s
10scec 2 3.3 1.5 1.2
500c¢/s - '
10scc 229.0 21.4 13.2 - 16.9.
100sec23h.5 - 22.3 1204 19.9
13 spoil of No.45 east well:qtz-Cs ' 100 1075 1 75 E
bt gneiss . ’ st 040 N
w.s. 1034
1 spoil of house well:qtz-fs gneiss o 1076 1 84 E
t 8 77 N
w.s.1040
15 poorly cxposed weather basement 25 1077 3 07 E
below sjilcrete: qtz-k roclk, -1078 8 47 N
K-micrognoeiss ' t
30 good cxposure of weathercd basement 25 1079 3 29 E
rocks in «ren, foliated + massive : -1080 8 17 N
types. Foliation is strong in places,
S:{ﬂ)orl(—gxumLis
37 ~2m sst, cg-gritty, poorly sorted, 75-100 3 29 E
“ab k., dominantly flat bedded and 8 17 N
Tflaggy but a few shallow trough
cross-scts are prescnt; overlies
poorly exposcd weatheroed basement.
34 small silcecrete capped spur with ~(m 75 1081 3 34 F
boulder conglomerate (70c/s) overlying t 8 25 N
weatheroed folinted basement: k-rock .




3

up to 125 ¢/s at contact. “en
GAD L : . _
conglomerate 70c¢/s ' v
10sce h2.3 3.5 3o 3.9 06R7
contact 125¢/s
10 s8¢ 7h.7 6.8 3.6 8.6
bascment 75¢/s
0sce  h0.2 2. 2.7 .0
39 flat bedded and planar cross boedded 50-90 3 23 B
sediments, white k-mudstone, cg sst, 8 15 N
gritty sst with ab. k grains + matrix
o 3m ¢liff of weathered basement ho-60 1082 321 FE
capped by silcrete: k-gneiss, -1083 8 11 N

kK~brecccia
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REPORT CMS 80/8/13

Rock Samples 1001 - 1012

Twelve hand specimens were received for thin-section preparation and
petrological examination; the offcuts were potash-stained and studied
in conjunction with the thin-sections. Brief descriptions are recorded
in the accompanying tables.

Summary

This suite consists of metamorphic rocks (meta-igneous, metasedimentary)
and one intrusive porphyritic rhyolite (1012).

Some of the rocks are readily recognisable in terms of origin, but many
are difficult to interpret, mainly because of polymetamorphism. Even the
sequence of metamorphic events is not completely clear; it would seem
that an early phase of contact-metamorphism was succeeded by a regional
phase of equal or higher grade, accompanied by partial recrystallization.
One of the problems is that equilibrium was clearly not achieved, and thus
there was an overprinting of effects, with relict (*'palimpset) and new
features/minerals. However, other rocks were produced by regional meta-
morphisn and affected by later tectonism; it could be inferred that 1008
is younger than i1002/1003. Perhaps the quartz-feldspar breccias (1005,
1006, 100S9) were younger (post-regional metamorphism) pegmatites affected
only by tectonism, and thus comparable with 1008, and that the hornfelses
100Lk/1007 also belong to this younger suite (contact-metamorphosed by
intrusives, then affected by tectonism).

The metanorite (1010) is anomalous in that it is contact-metamorphosed
(hornblende~hornfels fac{es), but not affected by either regional or
dynamic metamorphism.

H.W. Fander, M. Sc.
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Centrall Mineralogical Services

©sample No.

Rock Type - Composition

Fahriﬁ

Minor Minerals

Coments

Sta. &

minor mosaic quariz; a few finc muscovite

patches, streaks.

quartz recrvetallized.
Crudelly banded.

hiotite-chlorite.
Manganepidote or

in quartz veinlets.

1eot Quartz-Feldspar Gneiss. Mainly poikiloblastic All conponents strongly|Brawn, sroky apatite. Apparent]ly a gneiss of sedimentary

: patches of poerly twinned albite with stresged. Good Muscovite shreds. origin, stressed and partly re-.

(T.S. 33170) granulated, recrystallized margins; lenses of prefeqred orientation. |Rounded zircon. crystalilized at 2 later stage.

Statien 1 strongly stressed quartz. : iDegraded bintite.

1002 Guartz-Feldspar-Epidote-Hornblende Gneiss. Banded, fine gneissic [Hagnetite crystals, folymetanorphic; possibly a banded
8ands of granular epidote, mottled plagioclase fabric with evidence with sphene rims. hornfels, subjected to regional meta-
patches, minor granultar quartz, random of stress, Apatite grains. morphismwith partial recrystailization.

Sta | hornblende necdles. recrystallization.

1003 Quartz-feldspar-Haornblends Gneiss. Small Na- Gneissic/microqneissic [Granular- sphene, Rock shows two distinct metamorphic
plagioclase patches, minor quartz; acicular fabric, but many re- traces of apatite. events {thermal, regional), but may
hornblende, mostly lineated, mlcrogranular crystallization both be'jpart of same phase. Similar-to

Stn. | cpidote. textures. 1002.

1coh Quartz-Plagioclase Hornfels. Daninantly inter- {Fairly hanoyencous Small muscovite and Conpositiion fcatureless, possibly

locking patches of Na-plagioclase with mottled |granular fabric, biotite clusters igneous lor anatectic; laler stress,
. twinning: small stressed quartz mosaics and stressed, but no recrystallization in part. .
Stal myrmekitic intergrowths. preferrcd orientation.
1005 Shecared pegmatoid. Large masses of very Coarsé, crudely=-banded, {Wispy chlorite through-| Not known if original rock was orthodox
’ coarsely-crystalline orthoclase, smaller gneissic fabric, cut. Traces of epldote, | igneous ipegmatite or of metarorphic
' atbite crystals and quartz patches, all strong-{mainly teczonic. fluorite, Tmetamict formatign.
Stn b ly stressed, fractured, shcared. , allanite. i

1006 Quartz-Feldspar Breccia/Mylonite. Large and Strong., intensive Fine chlorite shreds Could well be a rore intensely sheared

saall splinters, fragments, of highly stressed |erushing throughout, throughout. Passible equivaléent of 1605, partly mylenitiscd.
' quartz, orthoclase, minor albite; rock flour. with pylonitisation 1allanite. Leucoxene Chlorite is post-shearing.
&*ﬂ~é i in sh?ar Znnes. films. |

1007 Shcared Hornfels. trregular large and small Fabric of original rock|Traces of apatite, lould Lg strongly sheared version of

tenses/fragmenis of quartz-K-feldspar-albite was granular, now aranular sphene, 100h; orfiginally a scdiment, first
. rock set in finc fibrous quartz with biotite, strongly sheared, sericite. Rounded zircon hornfelged, then sheared.
Shn. b wvith schistose fabric. gneissic. in feldspar. . [

10038 Knotted Schist. Large and small cuhedral finc conpositional Fluorite-quartz veinletd Eviden[¥y porphyrobliasts fomed early,
tut fractured porphyroblasts of orthaclase, banding. Schistosity in fractures in feld- were affiected by tectonism; fluorite
albite, in a fine streaky quartz-biotite- envelops porphyroblasts{spars. Granular sphene. | is confined to feldspar crystals.

Stal sericite matrix, i ) |

1009 Quartz-Feldspar Breccia. Small and large frag- [All miinerals strongly Fluorite patches troadly|similar to 1005 and 1006.

ments ofmainly very coarse orthociase,albite: stresSed, fractured; conspicuous. Wispy Fluorite apparently post-tectonic,

GARN-ItERY-F
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Ceniral Mineralogical Services

Samplé- No.

Rock Type - Canposition

;
Fabric
)

Minor Minerals

1
anants

1010

Y

« Hetanorite.

Randan ltaths of clear, fresh
labradorite, interstitial hyparsthene and
qranular pseudomorphous augile/hornblende
intergrowths after hypersthene.

Hcedium—- to coarse-
grained, typically
Qabbroic fabric.

Uralitic aiteration
along paratlel micro-
fractures. Scatterced
oxide opaques.

Orthddox lasic igneous rock, thermally
metanor phosed, with specific re-
crystallization of pyraxene. Hot
regionally metanorphosed.

1011 Altered 7Hornfels. Mostly granular K-feldspar IMédium-ygranular fabric, [Hematite-goethite Coul? be related to 1004, but probadly
and albite, extensively.argillised; quartz ne preferred patches. Leucoxene higher grade; fresh rock was garnet-
patches, many chlorite aggregates, chloritised |orientation. films in chlorite. biotlite-quartz~feldspar assemblage.

SL“~2D garnet patches. . i Rounded zircon.
1012 Porphyritic Rhyolite. Well-formed phenacrysts Rdndem distribution/ Scattered chloritised Minol or shallow intrusive rock.

(T.5. 33181)
Sk 21

of quartz, orthcclase and occaslonal ollgo-
clase, in microgranular quartz-K-feldspar
groundmass with fine chlorite.

[ .
orientation of pgheno-

crysts; no flow-
f;aturcs.

hornblende crystals.

Ux ide opaques . Apatite.

Compatible with Gawler Range Volcanics.
Hot metamorphosed.

T
|
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REPORT CMS 80/8/29

064z

Sanples 1044 -~ 1083

Thirty-four rocks vere received for thin-section preparation and
petrological description; because of their highiy altered nature, and an
overload situation at CMS (necessitating preparation by another laboratory),
delays were experienced in canpleting this investigation, for which we

apologise.

&mmarx

Because of the very widespread and intense kaolinisation, particular care was
taken in examination and interpretation. Inevitably, interpretations are

more tentative, less confident and conclusive, than if fresh rocks were
involved. A more serious aspect is that compariscns and correlations are less
meaningful, because rocks tend to be rather similar; it is difficult to

judge whether such similarities are real or apparent.

The fabric and textures lay an important part in interpretation, and rocks
can be subdivided into coarse/medium/fine, gneissic/non-gneissic ('granitic'')
and other types; it is quite possible that sane gneissic rocks are sheared

or metamorphosed versions of the non-gneissic types.

Sane rocks contain rounded, detrital zircon grains, and these can be
interpreted with saone confidence as metasediments. In a few, fabrics are
conpletely diagnostic (e.g. 1051, a kaolinisad rhyolitic lava).

There is good cumulative evidence to indicate that kaolinisation was a
low-grade hydrothermal event rzther than simple weathering, bt Tield cdata

may contradict this okservation.

[t is suggastad that the results be reviewed in the context of field evidence;
it may then be advantegeous to re-evaluate the petrology.

H.V. Fander, M. Sc.
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Central Mineralogical Services

Sanple No. Rock Type - Composition Fatric i Hiner Mincrais Comnents

1044 Raol m»fc-d "Gr(miu:'_‘ Mostly shopeless Coarse fabric: no relict Fine ieucoxens-rutiile fabric suggests pn igneous intrusive,
agqr tes of kaolinite flakes, with scattered, [texturcs, o bhreferred possibly fron Ihiotite. [and present mineral assomblage could

(T.S. 33297) ey Jl..ldl yostrassed quartz grains and Tragments. be devived {ran

ranite in breadest

Lecucoxenic chlorite

¢
o :cv.tarlon x
Skation ; , sense.
1045 Kaolinised 'Granite'. Coarse, fragnented, irreg-{Fairiy umtor‘; coarse Traces of nnd,. Similar to 1044 ' but more quartz, less
ular masses of stressedquartz, interstitial fabric, brecclated in Limonite staibing of kaolinite (i.e. feld<par) Bro.:.dly
Stn. 2 kaolinite patchas; large lenses/wadges of places. i clay in places. granite in aspec but origin un-
canpact kaolinite. fi certain. k!
1046 lronstone. Compact and ecarthy, extraiely fine- Structurclessl fcarture- | None detected. Mot a true gossan, because no
grained gocthite intergrown with fine clay; ess; no relicg evidence of sulphides. Origin unknown,
scattercd guartz fragments. textures Or bocxworks. possibly sedimentary.
Sz ‘
HOhQ Quartz-Feldspar-Hica Gneiss. Yariable fctioned are variable

Stn. 5

Shapeless grains

of K-feldspar, sad
mosaics, interstit

ic plagioctase, small
ial fine phlogopite,

quartz
sericite,

gnejssic
fFabric, weakly sheared;
medium= to coarse-
graincd. ),

(acidised) after
biotite.

Four fragments s
in fabric and ¢
igneous origin.

hposition. Possibie

Sheared Qua'rtzofeldspathic Lneiss. Thin,

clongate lenses of
bands of koolinite

-

flakes.

strongly stressed quartz,
with embedded muscovite

Gneissic fabric modified
by later shealing; minor
folding, fracturing.

Sporadic Vine hanatite
in piaces.

Featureless rack
as ‘to whether ig

origin uncertain,
heous or sedimentary.

Quartz-Kaclinite Rock. Angular/splintery fFrag-

ments of fine to coarse strassed quartz hap-

hazardly embedded
kaolinite.

in fine featurcless

1]
Ex tensively brecciated,
but little or|no
vreferred orv';:ntalion.

Isotated patches of
carthy goethite.

Rock 7s featurelh
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1054 Kaoli; d Sneiss. Subparatlel, elongate masses Fairly toarse, gneissic | Fine goethite threugh=- [Fresh rock was a juartz-feldspar-
of stressed quartz set in conpact kaoling ge fabric, with relice cut. Scatterad muscovite gneissyino evidence
. ¢ - . g . .
mostly pseudemorphous after feldspar. feldspar textuies. amrscov ite [lokes. concerning origin (lgncms/scdmcntary)
SJ-\.IO

1055 Q_nar_tz-ia_o_litzﬁe Rock. Daninantly kaolinite, Very coarse fabric, but | Occasinng! qoethite Pock could be a cdarse, feldspathic

as randan, very coarse “beoks'; flakes up to no recognisable relice and Teucacene {ilns, lens from a qdnrt;ofe]dspathic gneiss,
< . 0.3 mn ocross. Scattered, irregular quartz textures, ] of perhaps a pegmatite.
i grains. ) !

1056 Quartz-Raolinite Rock. Daninantly kaolinite, Good pseudunorphous Zircon crystals up o Believed to be a Kaolinised pegmat ite,

pseudimorphous after very coarse feldspar textures after |feld- 1.5 mm. Euhedral probably of igncajs origin.
. {(Torthoclase); scattered, fractured nuartz spars. Very ¢ arse ex ide opaques.
5411"( patches. fabric. :

1957 Koaolinised Gneiss. Shapeless masses of inter- Yague preferred orient- Intergranular yoethite Originaliy a quari‘iofeldspathic
Tocking quartz grains sel in a mass of ation, coarse fabric. films. gneiss, but of unkhovn origin;
kaolinite aggregates and pseudonorphs after | featureless.

Sk feldspars.
1058 Kaolinised fineiss. Generally fairiy suall Uniferm fabric with Scattered subparal lel A kaotinised quartiz-feldspar-muscovite
Rmringcrs of stressed quartz grains, preferred orientation, huscorite flakes. aneciss; arigin and} me tamorphic grade
- v . . . . . I
shapeless masses of kaolinised fFeldspar. Wt not markedly Gocthite films, uncertain, i
Sal 2 gneissic, I |

1659 Kaolinised Gneiss. Lenses, grarular masses_or' Fabric more grnpular Goethite films. Cross- fresence of rounded zircon indicates

stresscd quartz, small shapeless patches of than gneissic, with culting kaolinile veins sedimentary originl, but other details
< ultrafine kaolinite, fine muscovite patches. weak preferred | Raunded zircon. obliterated. i
J“,\Lf orientation. l

le6e Kanlinised, Feldspathic Metaguartzite: Hainly Granular, but wjith Small levcexenic Quartz~rich metasegiment which grades
bt v . . M . . - . . . .l
clear, unstressed mosaic Geartz, with stringers |preferred orientation rutile grains and intlo gneiss with ipcrease in feldspar.

(4 and patches of kaolinised feldspar., of kaalinitic lénses. reanded zircen. ' ’
S | J

1061 Kaolinised Gneiss. Coarse, stressed, fractured Coarse gneissic), Relict muscavita Origin not known. Rutile may be

quUartz masscs; aggregates and streaks of fine tensoid fabric;isane patches; a few coarse secondary {fran 7biotite). Fresh rock
Stn. kaolinite with fine goethite. evidence of shearing. rutile masses. was quartz-feldspar-mica gneiss.
1666

Skn.2¢

Kaolinised Gneiss. Mostly shapeless masses of
fine kaolinite after feldspar, coarse stressed
Qiariz; goethite boxworks after coarse garneg,

ol ]
Very coarselyqgranue lar
fabric, with fracturing
and mincr shearing .

|

General Fe-staining.

Differs fron other
containing garnat:
greenschist/lower

fgneisses in
probably upper
omphibolite facies.

f
t
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Sanpie No. Rock Tvpe - Cuangposition Fabric | Minor Minerals Canments )

V067 _@ﬂjlisrd_ﬂ\'~iss. Thin, subparallal lenses of Well-defined gulxc' ic ‘S'Iﬂil muscovite flakes [Rock is less severely kaolinised,
highly stressed quartz, shapeless K-feldspar fabri with super-- throughaut matrix., contains some feldspar. Sedimentary
grains, fine kaoclinitic matrix. imposad shearing . Rounded zircon. origin; probhably |rt%er‘.schbist facies.

Sha .29 \ _ .
1068 Gnej Thin streaks/lenses of Good aneissic fabric Small agyragates of Broadly simitar to 1067, with
qQuartz, bands of muscovite {lakes, with younger shearing fresh and chloritisaed primary minerals prescrved despite
par patches, atundant Kaolinite. and Fl'.:u:lurirg." biocrita., Fe-staining. pervasive kaolinisation.
sha.29 I (

1069 ¥aolinised Gneiss. Wide bands of kaolinised Coarsely banded, Crosscutting kaolinite |Similar to 1067, 1068, but no feldspar
feldspar with altered and fresh muscevite, gnaissic, withj veins, Patchy Fe- i has survived. Granular quartz-

(n ?hiotite; quartz lenses; granular quartz- younger shearing. staining . kaolinite bands could be 7Tintrusive.
§tn.29 Kaolini ; y
golinite banrds. d
| )

1070 Quartz-Kaolinite Rock. lerogular, Lranching Fabric coarsely granular|, Patches of randanly Pock may have becn a ygranite or
patcaes of highly stressed quartz, shapeless not gneissic, perhaps orientated muscovite graniteid {i.e. mgtasedimentary).
kaolinite masses, relict K-feldspar grains, Tigneous. ¥ flakes. Fabric differs from that of gneisses.

Sha. 29 !

1071 Xsolinised Gnaiss. lrreqular lenses, stringers Medium/coarse gneissic Shear zones with quartz} Fairly featureless and of unknown
of stressed quartz, subparallel muscovite fabric disturbedby muscovite fragments oriyin; simple conposition.
aggregates, very atundant ultraf ine kaolinite. younger shear irg. and caupact kaolinite. :

i
Shn .29 ‘ : |

1072 Xaolinised Sneiss. Granular, stressed quartz tedijumfcoarse, yramitar | Filorcus sericite Rock was quartz-F;Tdspar—muscoute—
lenses, bunches of defommed muscovite flakes, to gneissic fabric. bundles = altered sillimanite gneiss, ie. anphibolite
patches of fine, coupact kaolinite. Uniform. sillimanite. Quartz- facies; probably metasedimentary.

sfn. 29 muscovite veins. |

1074 Biotite-Orthoclase Rock. Scattered, large Strange, rormlq'ss Apatite, metamict Monazite, apatitelgralns appear
biotite flakes {Up to 2 wmn) with associated fabric, neither igncous| ?allanite, ilmenite/ corroded; rock is[fresh, but origin

. . - . .l - . . . g .
monazite, randanly set in interlocking coarse/ nor metamnorphic. rutile intergrowths. is puzzling. Perh3ps an igneous-
SL’L 32 imedium orthoclase. Hcdium—coarse.] Gligoclase. . jrelated vein/bodyl

1675 Quartz-Feldspar-Biotite Gneiss. Anhedral to fab-ric not padticularly Well-rounded zircaons Although fabric ndt especially
subhedral K-feldspar, oligoclase: stressed gneissic; alrnoslt with pleochroic gneissic, minerallassemblage and
quartz patches; randan biotite Flakes: a few igneous. Coarse, halees in biotite. sedimentary urigin are appropriate

Sl-nj} garnet crystals (almandine). homogeneeus. | to this classification.
1076 Quartz-F ld;"ar Goeiss. Patches of autoctaid Featureless, granular, Hanatitised magnetite Simple caonposition, featureless rock;
R=FaTdsnav7playiocTase intergrowths, granular madiun/coarse fabric; grains; deqgraded sedimentary origin indicated by
‘-r\ orthoclase and interstitial mosaic quartz, distinctive tetlurces. Liotite patches. detrital zircon. |
Y33 ‘ : ;
! Raninded zircon.
3
Iy
b
|
I
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Sauple Hao. Rack Type - Cauposition . Fabric Hinor Minerals Cowmnents R {

1077 Quartz-Xaolinite Rock. Very largely fine, Hediun~grained) weakly None detected. In all these rocks, stress phase
conpact kaolinite flakes, with intersperscd orientated. Yermiforn o (i.e. dynamic metanorphism) occurred

L swall, stressed quartz patches. kaolinite textures. whilst ccmpetent) i.e. before
3ha.38 taolinisation. |

Loy Kaplinised Microgneiss. Parallel, thin bands/ Gowl preferredioricent- Diffuse patches of iio schistosity séen, thus probably a
stringers/streaks of fine mosaic guartz, ation and an;mmiinq, teucacene, possibly microgreiss, of sedimentary origin(?)

L-—. i broader bands of fine kaolinite. fine /medium Fain - from Ibiotite -
S5 sizes. ‘ deconposition. |

1079 Kaolinisc: Greiss. Subparallel streaks of Typical tensoic, Fine leucaoene, Quite simitar tof1068 in particular.
sLres mnsaic quartz, kaolinite bands with gheisaic f.\hrié, occasional carthy Probably sedimentary in origin. .
muscovite flakes, a few feldspar poikilobliasts. |uniforn, coarse. hematite. g

3“”.5( ' :
4 b

1080 ¥aolini Soni-~schistose|fabric; Mone detected Kaolinite appcar‘; to be pseudanerphous |
coars tite, with aturdant interstitiol medium-grained| after a fibrous gilicate, possibly
avorphous silica; gquartz virtualiy absent. sheared, f tremolite or sillimanite.

$fn.36 _ ’

1081 Kaolinite Rock. Massive ultrafine, soni- Vague prcfcrrc\?- orient-| Subparallel lteucoxsne Qrigin of rock urknovn, presumably
auorphass and fibrous kaolinite, with enbedded ation, poorly «;efin(‘d streaks. strangly feldspaghic, possibly
altered oxide opagues. No quartz. relict textures., igneous (7trachytic) or metamorphic

TL/\,S% : (Al-silicates).
1082 lrreqular, blocky nasses Coarse gneissic fabric Irreqular grains of Originally quartz-feldspar-muscovite
ed quartz set in massive, fine- |mainly indicated by pale, cloudy rutile. gneiss, perhaps With biotite {rutile
grained kaclinite with small nuscovite flakes. aligned quartz may be derived from Biotite).
s‘n 40
i |
= d : P )

108; Kaolinised Breccia. Anguiar and spiintery Tectonic breccia fabric| Ultrafine white 8recciation pre-dated kaolinisation,
fragments of- stressed guartz, kaotinite pscudo— | with weoak prc.‘«&rrcci leuecoxene. because all fragments are angular;

(1.5, 23330} morphs after feldspar fragments, aabedded orientaticn. i originally a gneilss.

sf~.40 lmuscovite shreds.
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GENERAL COMMENTS

The modal estimations include the secondary minerals,
so that the figure for plagioclase, when it is altered

to sericite, is plagioclase plus sericite.

The naming of the quartz feldspar gneisses ‘uses acid
plutonic compositions for convenience of comparison.

Thus gneisses with significant alkali feldspar are
'granitic', modest alkali feldspar are 'granodioritic',

and negligible alkali feldspar 'tonalitic'. All, of
course, have significant quartz. This nomenclature is
entirely petrographic, i.e., it does not assume any genetic

connection with the granite suite.

Excluding the microgabbro 1278, metaporphry 1289 and
altered basalt 1282, the cores represent a éuite of metam-
orphic gneisses that, with rare exceptions such as grano-
lite, 1284, are not readily classified genetically or in
terms of their metamorphic grade. There is also plenty of
evidence of retrogressive metamorphism, which appears

much more active in acid gneisses than in basic. This

is demonstrated by the biotite replacement of garnet.

With the exception of 1284, the basic gneisses are of

amphibolite grade, e.g. 1259 and 1267.

The general composition of the acid gneisses 1s quartz-
plagicclase (oligoclase-andesine) - biotite : garnet :

K feldspar. (Note their similarity to the Potosi Gneiss
of Broken Hill, a source of ¢ontention with regard tc
origin). 1In some gneisses, it is possible to argue for
the metasomatic source of the potash, perhaps associated

with the retrogressive activity related to ?acid intrustions.

In one sample (1287) andalusite was seen to be developing

in the decussate biotite masses, supporting the thermal



- 04S

episode. Dislocation metamorphism has affected a number
of the gneisses, producing a mylonitic product in one
instance (1269). Unless macroscopic fabrics such as
sedimentary layering is preserved, i.e., psammite-pelite
alternates, the literature shows that most workers revert
to geochemistry to identify the primary rock type. Note,

however, the sandy appearance of the quartz in 1291.

In summary, the bulk of the samples are acid gneisses
whose parent material cannot be equivocally identified by
microscopy. They suffered at least amphibolite grade
regional metamorphism, and may have experienced granulite
conditions, subsequently affected by retrogression, per-
haps associated with thermal metamorphism, allied to
alkali metasomatism. A catataclastic imprint was also

important at a late stage in their development.
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1265 COM 1
MACROSCOPIC: Biotite semi-pelitic schist
MICROSCOPIC: Biotite leptite

Plagioclase 45-50%

Quartz 35-40%

Biotite . 5-10%

K Feldspar 5-10%

Apatite Trace

Opaques Trace

This is a fine grained leucocratic semi~-schist or micro-
gneiss, with biotite occurring in rough bands separating
wide gquartz feldspar layers. The mica is finer grained
than most previously described in this suite of cores,
with long dimensions rarely exceeding a millimetre. It
also has a yellow to foxy red pleochroism, contrasting the
'browns' of the previous samples. On a microscopic scale,

orientation of the individual flakes is only moderate.

The core also is distinguished by the appearance of fine

K feldspar, entirely allotriomorphic or interstitial to
the coarser plagioclasé or K feldspar. The quartz tends
to form oriented lens with, internally, a mosaic-like
quartzite texture. The plagioclase (andesine) is in part
anti-perthic. It forms granoblastic texture associations,
individuals rarely exceeding 0.5 mm. Much is spotted with
alteration products. It also has yellow ? limonite penet-
rating the cleavage planes, visible as a yellow stain

macroscopically.
There are minor veins of limonite stained ? epidote.
It has a more alkali composition than the tonalitic group.

The term leptite is used for a medium to high leucocratic

fine grained metamorphite, where schistocity is lacking.



1266 COM 2 0051

MACROSCOPIC:

MICROSCOPIC: Altered garnet biotite~tonalitic gneiss
Quartz ' 40-50% SECONDARY
Feldspar 40-50% Chlorite
Biotite 15-20% Sericite
Garnet 1% Leucoxene
Tourmaline 1% Carbonate
Sphene 1%
Muscovite 1%

This is a poorly foliated, probably part recrystallized
tonalitic gneiss. The gross texture remains gneissose
with lenses of quartzite, moderately oriented, separating
granoblastic plagioclase and strips of dark mica. There
are a few fine relict garnets, surrounded by chloritised

biotite.

The evidence for recrystallization under low pressure con-
ditions, is given by the fine non-deformed quartzite mos-
aics, the cloudiness of the plagioclase, and the finely
crystalline descussate biotite to hydrobiotite aggregates.
A green pleochroic ? hydrobiotite appears to be an inter-

mediate stage of the alteration to chlorite.

Carbonate development, particularly in these mica zones,
is mainly of vein type. Tourmaline forms several equi-
dimensicnal 0.3 mm colourless to pale green crystals

within quartzite.

Semi-opaque masses of 0.2 - 0.3 mm diameter are interp-
reted as secondary sphene/leucoxene products of the re-
crystallization of altered ilmenite, whose idioblastic

outline remains as a palimpsest.

It is interpreted as a quartz-plagioclase biotite gneiss

that has been recrystallized under thermal metamorphism.



1267 con 3 0652
MACROSCOPIC: Amphibolite
MICROSCOPIC: Partially sheared biotite amphibolite
Plagioclase 50-60%  'SECONDARY
Hornblende 40-50% Sericite
Biotite 3- 5% Saussurite
Opaques 1% Epidote
Apatite 1% : Chlorite
Sphene
Quartz

This is a probable metagabbro that retains a non-lineated
texture, composed essentially of hornblende and calcic
plagioclase. Grain diameters averaged between 0.5 and
1.5 mm. Apatite was the main accessory with non-magnetic

opaques.

Subsequent cataclastic forces have resulted in the develop-
ment of semi-mylonitic zones, and the partial recrystall-
ization of the amphibole and alteration accompanying strain
in the plagioclase. The fracture zones are about 0.2 mm
wide and consist of amphibole and feldspar, plus ? quartz,
with individual rarely exceeding 50 microns. Their compos-
ition and width is not consistent, sometimes they become
saussuritic bands when traversing plagioclase, or domin-
antly amphibole where the blast has been sheared out. Some
contain sphene but are surprisingly deficient in biotite.

Fine cubic opaques are also common.

Away from these zones, the regional fabric gives indicat-
ions of deformation history, the millimetric amphibole

is now fringed by fibrous actinolitic hornblende, while

the plagioclase is cloudy and develops complex twin patterns,

not unlike the crosshatch pattern of microcline, twjnning

can also be strongly deformed.



0003

Biotite tends to form bunches fringing the amphibole, or
associated with opaques, apatite, and the sphene surrounded
the ? ilmenite. Only in the layer occurrences is chlorite

developing. Much of the mica is limonite stained however.



1268 : COM 4
- 00~4
MACROSCOPIC: Leptite
MICROSCOPIC: Biotite leptite
Plagioclase 70-75%
Quartz 20-30%
K Feldspar 3- 5%
Biotite 1%
Opaques ' 1%
Apatite 13
A medium grained granoblastic leucocratic 'gneiss', dom-

inated by an anti-perthitic plagioclase of andesine
composition. The coarse quartz has a distribution

suggestive of a rough banding or gneissocity.

The plagioclase averages about\a millimetre, and.are
equidimensional. Contacts are variable, from straight
edges, against each other, to highly irregular with the
interstitial quartz or microcline. Twinning is typical
of medium to high grade metamorphic coﬁditions, complex
with 'véeing' common. The feldspar is fresh, apart from
traces of sericite in the cleavages. Potash feldspar,
apart from the anti-perthite, is confined to minor inter-
stitial envelopes to the plagioclase. Quartz may also
have this habit, and there is evidence of replacement

of the plagioclase.

Biotite is irregularly dispersed, with no apparent orient-
ation, associated with oxidised opaques, of red colour
macroscopically. This tonalitic composition rock has ex-
perienced relatively high metamorphic temperatures as
indicated by the presence of anti-perthite. Possibly this
is the result of a thermal event, accompanying silification

and alkali metasomatism.



28 com 5 00RO
MACROSCOPIC: Mylonite
MICROSCOPIC: ‘Porphyroclastic mylonite
Plagioclase’; VEIN
Quartz ) 90-95% K Feldspar
)
Chlorite 5-10%
Opaques 10 2%
Zircon Trace
Apatite Trace

The interval appears to be a classical example of disloc-
ation metamorphism presumably of a biotite tonalitic
'gneiss'. Recrystallization has not occurred and thus

the texture consists of relict fragments of coarse material,
always highly deformed, of plagioclase and ‘quartz, set in

a very fine grained crushed matrix.

There are millimetric lenses and bands of totally deformed
quartz, now ribbon textured quartzite. Plagioclase clasts
are common, from 0.5 mm down to the matrix grain size of
about 25 microns. These feldspars are relatively fresh,

apart from bending of the twin planes.

The matrix texture consists of tightly packed lens-shaped
quartz and feldspar fragments enclosed within a thin chlor-
ite schistocity. Fine rod-like opaques are common in the
chlorite; there are occasional coarser leucoxene-sphene
lenses. Zircon is rounded, probably unaffected, whereas
the rare apatites are clearly broken. There are thin
veinlets of potash feldspar, subsequent to the deformation.



1270 COM 6 0[}5{3

MACROSCOPIC: Garnet biotite gneiss contact
MICROSCOPIC: Contact between garnet biotite quartz
plagioclase gneiss (A) and granitic
gneiss
A
Quartz 35-40%
Plagioclase 35-40%
Garnet 10-15%
Biotite 10-15%
K Feldspar | Trace
Zircon Trace
Opagques Trace

The finer grained schistose part of the sample (A) is a
typical semi-pelitic gneiss, medium to coarse grained, with
the schistocity only shown by biotite. The biotite, quite
fresh with a yellow to foxy red pleochroism, formS'well
oriented bunches, except when it is 'entangled' with the -
garnets, where it tends to follow the outline of the
latter. The equidimensional garnets are 1 - 2 mm diameter,
usually containing coarse rounded quartz inclusions. The
matrix is an inequigranular granoblastic association of
quartz and plagioclase feldspar (oligoclase), with diam-
eters rarely exceeding 0.5 mm. There is minor K feldspar

within the plagioclase, probably an incipient anti-perthite.

The leucocratic contact rock is a very coarse (0.5 cm)
granitic type with microcline, ? microperthite, possibly
in excess of a sodic plagioclase, with myrmekitic contacts

and quartz.

The garnet biotite metamorphite is potentially a paragneiss,
although related to the quartz plagioclase tonalitic

gneisses previously described.



COM 7 TH

1271
MACROSCOPIC: Garnetiferous granite gneiss
MICROSCOPIC: Biotite garnet granodioritic gneiss
Quartz 35-40%
Plagioclase 35-40%
K Feldspar 15-20%
Garnet 5-10%
Biotite 3- 5%
Zircon Trace

Rocks of this coarseness are difficult to judge from a
small piece of quartered core. However, the slide exam-
ined under very low power shows that there is a distinct
lineation of the quartz. The texture can be described

as xenoblastic inequigranular.

Due to their fractured nature, the garnets were not fully
retained in the slide. Their relatively idioblastic out-
line is clear, and the presence of coarse rounded quartz
inclusions. The biotite, of similar type to 1270, has.

also a degree of orientation.

The plagioclase, probably oligoclase, is frequently seric-
itisized, and rarely develops simple twjnning. Some are
anti-perthitic. Grain sizes range from 0.5 to 1 mm. The

K feldspar is similar of habit and size, and is perthite.

There is evidence of some recrystallization with fine

quartz and K feldspar rimming the coarse plagioclases.

The dominance of plagioclase over alkali feldspar places
the rock compositionally in the granodiorite composition.
It has significant potash feldspar, absent from the ton-

alitic gneisses 1258-1270.
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1272 COoM 8
MACROSCOPIC: Chloritic granite gneiss
MICROSCOPIC: ‘Biotite garnet granodioritic gneiss
Quartz - 30-35%
Plagioclase 30-35%
'Biotite' 15-20%
K Feldspar 10-15%
Garnet 3- 4%
Muscovite 1- 2%
Zircon Trace
Sphene Trace
Leucoxene Trace

This is a coarse, poorly gneissose, partly recrystallized
gneiss. It is characterised by coarse 'garnets' that

have almost entirely been replaced by a fine decussate
textured green mica. Up to 15% of garnet is preserved

in fine 'islands' within the micaceous substitute. The
garnets were millimetric, or centimetric, as is clear from
the hand specimen. The palimpsests contain numerous

rounded quartzite inclusions to 0.5 mm.

Smaller 'garnet' zones contain areas of 'normal' brown
biotite, never containing relict garnets, and possibly

are recrystallized coarse biotite.

The non-garnet bulk of the rock consists of inequigranular
granoblastic plagioclase and quartz. Some of the feldspar
is heavily spotted with white‘mica, while the quartzite
mosaic character of the quartz indicates recrystallization.
The occasional potash feldspar is strongly perthitic and

also spotted with mica.

This rock shows again, like 1266 evidence of a contact ret-
rograde metamorphism, superimposed on regional This was
not at the lowest temperatures of the green schist facies

because of the formation of biotite rather than chlorite.



1273 coM 9 37.8m
T 06R9
MACROSCOPIC: Garnetiferous acid 'gneiss'
MICROSCOPiC: Garnet tonalitic 'gneiss'

Plagioclase 40-50%

Quartz 40-50%

Garnet 10-15%

K Feldspar 2- 4%

Biotite 1- 2%

Opaques 1%

The texture of this interval shows little evidence of a
preferred fabric, and perhaps could be described as
'granulitic'. The hand specimen demonstrates a well dis-
seminated, rather orange (? spessartite) garnet, in a
leucocratic medium grained matrix. In thin section the

garnets are idioblastic, lacking inclusions apart from

rare quartz, and also zircon. All have cracks and perim-

eters replete with fine sericite.

The biotite, although not chloritised, is full of needles

of ? rutile. 1Its deep red-brown colour indicates an iron

plus ?manganese-rich variety. It shows little evidence of

orientation. Opaque material is allotriomorphic to the
garnets. It appears likely to be titanium-rich as indic-

ated by leucoxenic rims or inclusions.

The plagioclase-quartz association indicates that some
replacement of the former by the latter has occurred. The
feldspar is poorly twinned, cloudy and of oligoclase com-

position.

12.

Microcline appears more abundant in the slide than is shown

by staining of the core. The quartz shows evidence of

strain and partial recrystallization.

Clearly related to 1272, with much less replacement of

garnet.



1274 COM 9 38.4m
0660

MACROSCOPIC: . Garnetiferous acid gneiss
MICROSCOPIC: Biotite garnet tonalitic gneiss

Quartz 40-45%

Plagioclase 40-45%

Garnet 15-20%

Biotite 3~ 5%

Opaques 1%

A very similar lithology to 1273,.main1y differing in

its finer grain sizes and greater content of garnet and
biotite. The garnets are subidioblastic, rarely con-
taining quartz inclusions. Most are singly disseminated,
but there are also groups attached by biotite clusters.
Biotite also occurs with the quartz feldspar matrix, in
single, often oriented, yellow to red-brown pleochroic

flakes, again heavily penetrated by needle-like ? rutile.

The plagioclase-quartz textures are identical to 1273,
except for grain size, and the more obviously deformed
or lineated quartz. The opaques are non-magnetic, and
may include a little sulphide. Genesis and metamorphic

history as for 1273.

13.
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1275 COM 10 O(’ﬂl
MACROSCOPIC: Altered garnetiferous acid 'gneiss'
MICROSCOPIC: Biotite garnet tonalitic 'gneiss'

Quartz 35-40% " SECONDARY

Plagioclase 35-40% Chlorite

'Biotite' 15-20% Sericite

Garnet 5-10% Leucoxene

Muscovite 3- 5%

Cpagues . 1%

Rutile 1%

Zircon Trace

Another garnet-bearing, poorly foliatéd ‘gneiss' in which
the garnets are considerably altered to a mica, as in 1272.
‘Millimetric garnets remain as islands, usually more than
50%, replaced by fine decussate green and brown biotite.
'Normal' coarse biotite is less than 1%, not oriented, and
containing the needles of ? rutile. In the slide several
of the micaceous mats after garnet also contain signific-

ant chlorite.

The bulk of the fabric is the granoblastic quartz plagio-
clase association with the feldspar, typically cloudy due
to incipient sericitization, resulting in the yellow col-
our of the hand specimen. These feldspars form aggregates
of 0.2 - 0.3 mm individuals, with poor twinning develop-

ment and an oligoclase composition.

The quartz is coarser grained and, by its elongated nature,
with a fair degree of parallelism, emphasizes the regional
metamorphic fabric. Much of these quartz fringes have
recrystallized, and lamellar extinction patterns indicate
considerable strain history. Opaque or semi-opague masses,
linked to the 'garnets', may exceed 0.5 mm and are com-
posites of opaques sensu stricto and leucoxene/rutile,

suggesting an ilmenitic primary phase.
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Frequently, sericite is coarse enough to be classified as
muscovite, which with most of the biotite, is not strictly
a prograde mineral, although included in the table above

as such. Genesis identical to 1274.

15.



1276 coM 11 37.5m 0663
MACROSCOPIC: Altered granite gneiss
MICROSCOPIC: Quartz feldspar metasomatic 'gneiss'
K Feldspar 40~-50% SECONDARY
Plagioclase 40-50% MICA
Quartz 10-15%
Opaques 1%
Apatite 1%
Zircon Trace

A totally leucocratic acid gneiss in which most of the
feldspar is stained by very fine limonite/hematite. In
"the case of the plagioclase, it may be accompanied by

fine sericite, but otherwise the feldspars are quite fresh.

The 'gneiss' texture is again subtle and only clear in
slide from the lens habit of the quartz. These are about
0.5 mm on average in length and outlines are mostly quite.
irregular, almost amoeba-like, apart from the consistent
orientation. There is also a blebby quartz component

within the feldspars.

The texture of the dominant feldspars is markedly inter-
locking and inequigranular. This is partly due to replace-
ment of plagioclase by microcline. Excellent examples shbw
relict albite twinned stained plagicclase separated by
non-stained, similarly oriented, K feldspar, The micro-
cline is coarsely perthiﬁic and the albite exsolution
lamellae may be strongly stained, whereas the host is
clear. The composition of the normal plagioclase is prob-
ably oligoclase. Where twjnning is visible it is of the

metamorphic type.

Apatite crystals, to 0.2 mm, and irregular outline, are
the main accessory. All the 'opaques' are altered, ?

leucoxenised.

16.
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Local patches of bright yellow mica appear all of second-

ary origin.

The extent of the K 'metasomatism' shows this rock to have
had a complex history. The replacement of plagioclase
by microcline is, however, not uncommon in so-called

igneous granites.
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1277 COM 11 38.5m
MACROSCOPIC: Granite gneiss band within altered
dioritic gneiss
MICROSCOPIC: Granodiorite gneiss enclosing altered
basic gneiss band
A B
Plagioclase 40-50% Plagioclase 50-60%
Quartz 40-50% Actinolite 30-35%
Microcline 10-15% Quartz 3- 5%
Zircon Trace Clinozoisite 3- 5%
Microcline 2- 3%
Opaques 3- 5%
Apatite 12

The acid band appears macroscopically identical to the
previous sample. However, it is much less potassic and

. is granodioritic in composition, with quartz considerably
greater in content. Otherwise, the staining is similar,
but the replacement texture is not apparent, the microcline

being interstitial to the plagioclase.

The 'basic' gneiss is characterised by a anti-perthite
plagioclase, and a ferromagnesian, possibly a primary
pYroxene, now entirely retrogressed to lamellar actinolite

pseudomorphs, accompanied by a reaction rim of clinozoisite.

The texture is granoblastic, approaching granuloblastic,
with grain sizes rarely exceeding 0.5 mm. There is a guite
marked lineation. This is due to a tendency for long
dimensions to lie parallel and is accentuated by opaque
material, frequently present as broad rims to the amphibole
long dimensions. The opaqﬁes are non-magnetic oxides,
probably oxidised. All have the clinozoisite rims. Some
transparent limonite is visible but no secondary titanium

minerals.
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The anti-perthite feldspar and the possible pyroxene pro-
grade mineralogy and the 'granulite' texture, suggest a

highly metamorphic, possible granulite grade, rock. This
has been altered and this may be related to the mica sub-

stitution of the garnets in earlier samples.

19.
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1278 COM 12

MACROSCOPIC: Magnetic basic intrusive

MICROSCOPIC: Altered microgabbro
Plagioclase 50-60% : SECONDARY
Clinopyroxene 35-40% Hydrobiotite
Opaques 2- 3% Chlorite
Alkali Feldspar) Actinolite
Quartz ; 2- 3%

This is a classical example of a basic intrusive, largely
composed of caicic plagioclase (labradorite) and augite.
The clinopyroxene forms 1 - 2 mm, rather block, masses
often penetrated by finer laths of plagioclase, represent-

ing an incipient ophitic texture. A finer generation of

20,

pyroxene (0.5 mm) tends to be the most altered, to a mixt- .

ure of hydromica, chlorite and actinolite, starting at

the margins.

The plagioclase laths range up to 2 x 0.2 mm dimensions,
but most lengths are under 0.5 mm. Albite twinning is
very well developed. Zoning may occur. Alteration is
negligible compared with the pyroxene. The interstitial
areas between feldspars are occupied by a micrographic
intergrowth of K feldspar and quartz, indicating a relat-

ively well differentiated type.

The opaques are apparently magnetite dominated rather

than ilmenite.
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1279 COM 13 34.5m

T 00R8
MACROSCOPIC: Altered biotite gneiss
MICROSCOPIC: See below

Plagioclase 40-45%

Biotite 40-45%

Amphibole 10-15%

Quartz 3- 5%

Clinozoisite 2- 3%

Opaques 1%

Sphene Trace

This is an interval difficult to classify or name. This

is because it is to a large degree recrystallized. The
only relict aspect is plagioclase occurring as scattered,
0.3 - 0.5 mm, partly sericitised equidimensional crystals,
frequently with a clear albitic rim. Occasional coarser,

1 - 2 mm, feldspar masses are part recrystallized with some

invasion of quartz.

These feldspars are surrounded by fine grained, poorly
oriented, associations of biotite, actinolite hornblende,
quartz and plagioclase. The biotite is yellow to dark
brown, mostly quite fresh, and in bunches, often poorly
oriented, of individuals under 0.1 mm. Overall they give
a rough schistose texture to the rock: some clusters,
however, appear to be decussate replacements of a coarser
ferromagnesian. The replacement of a ferromagnesian, now
totally removed, is emphasized by the amphibdle, present
"as bunches of thin disoriented lamellae, with a pale green

to blue-green pleochroism.

Finally, there is a fine semi-pelitic schistose associat-
ion of biotite, plagioclase and‘quartz, plus semi-blastic

clinozoisite, that may represent the new prograde fabric.
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In summary, it is considered to have been a medium to
coarse basic gneiss that has been largely recrystallized,

involving pressure as well as metasomatic activity.
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1280 COM 13 36.4m
MACROSCOPIC: Altered granite gneiss
MICROSCOPIC: ' Cataclastically deformed granite 'gneiss'
K Feldspar 45~50% " SECONDARY.
Quartz 35-40% Chlorite
Plagioclase 10-15% Spidote
Biotite 1- 2%
Opagques 13
Sphene Trace
Apatite 1%

This leucocratic gneiss is seen in section to have a
marked cataclastic texture, although in no way, a mylonite.
However, recrystallization under stress is common, partic-
ularly quartz. The overall outline of the guartzes is
linear, but internally they may have a fine, extremely

corrugated, gquartzite mosaic texture.

The feldspar is dominantly microcline perthite, with the
coarse albite lamellae, frequently iron stained. The -
feldspar is less deformed than the quartz, but recrystal-
lization has often occurred at the contacts. There is

also ample evidence of replacement of the accompanying
plagioclase, similar to that seen in 1276. The plagioclase,
which has a brown cloudy appearance, has clear albite rims.
Oowing to the replacement and partial recrystallization,

the micro-texture of these feldspar associations is
extremely irregular. There are some trails of crushed

material which can be described as mylonite zones.

‘Mafics are represented by irregular groupings of fine mica
or hydromica or chlorite, plus epidote, some with sphene-
rimmed opaques. The not uncommon apatites have oval

corroded outlines.

The gross preferred fabric is assumed to be predislocation,

so that 'gneiss' nomenclature can be applied.
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1281 coM 14 0071
MACROSCOPIC: Granite gneiss
MICROSCOPIC: Alkali granite gneiss

K Feldspar 45-50%

Quartz 40-45%

Plagioclase 10-15%

Opaques Trace

This is a totally leucocratic granitic gneiss, probably
of identical origin to 1280, but lacking the extensive
cataclastic overprint. Some recrystallization of the
quartz, however, has occurred. The linear distribution
of quartz best demonstrates the regional metamorphic
fabric. Other quartz is rounded, forming inclusions‘in

feldspar.

The microcline forms strongly perthitic simple granoblastic
0.5 - 1 mm associations. Contacts are often castellated
against each other and against plagioclase. The minor
cloudy sericitic plagioclase sometimes has a relict

partly replaced appearance.

The rare opaques are translucent, probably leucoxenized
ilmenite. The presence of perthite indicates either a
deformed igneous granite or a regional metamorphic gneiss

above green schist facies, in either case, orthogneiss.



1282 COM 15 0672
MACROSCOPIC: Altered granite gneiss
MICROSCOPIC: Cataclastically deformed granite gneiss
K Feldspar 45-=50% " SECONDARY
Quartz 35-40% Chlorite
Plagioclase 10-15% Sericite
Biotite 5-10% Epidote
Apatite 1%
Opaques 1%
Zircon Trace

A granitic gneiss of similar character to 1280. Thus,

it has experienced cataclastic deformation, past reg-
ional metamorphism. The texture is therefore partly a
palimpsest gneiss, and partly a semi-mylonite. In the
first category, the outline of the quartz remains linear,
if often curved or folded. Internally, recrystallization

has always occurred, particularly at the margins.

The feldspars portray a complex association of . perthite
enveloping and replacing plagioclase, with extremely irreg-
ular margins and contacts, plus, frequent mylonite zones

of very fine feldspar. As in the other samples,; the
plagioclase is distinguished by cloudiness (sericite) and

limonite staining.

The biotite forms millimetric, tightly packed, aggregates,
enclosing opaques and apatite. Their fineness and their

tendency to general orientation suggest that they were

25,

formed by replacement of another ferromagnesian subsequently

deformed, or represent recrystallized biotite under dis-
location metamorphism. The slide also features numerous

fractures or shear zones infilled with epidote and chlorite.
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1283 COM 16 0673
MACROSCOPIC: Chloritised acid gneiss
MICROSCOPIC: Altered biotite tonalitic gneiss

Plagioclase 70-80% " SECONDARY

Quartz 15-20% Chlorite

Biotite 5-10% Sericite

Opaques 1- 2% ' Epidote

Apatite 12

Zircon Trace

A deformed gneiss, poorly lineated, similar in texture
to 1280 and 1282, but with plagioclase totally dominant.

The main fabric is a mosaic of cloudy sodic plagioclase,

equidimensional crystals varying between 0.2 and 1 mm

diameter. Contacts are often highly irregular due to incip-

ient mylonitization. Twinning is poorly preserved but

when present is curved.

Quartz is as usual in this deformed rock totally recrystal-
lized, although its gross lenticular habit may be of
prograde origin. There are few inclusions of quartz in

feldspar but some veining.

The micaceous zones, as described previously, are decussate
aggregates of fine greenish biotite and/or chlorite. Pos-
itive evidence for the retrograde origin of the mica is
shown by several clusters of amphibole-shaped laths, now
pseudomorphed by a secondary biotite. These are surrounded

by chlorite.

The opagques are oxides, probably oxidised (non-magnetic),
some with rhombic outlines, concentrated within the mica
zones, associated with apatite. Apatite reaches 0.3 mm

lengths and are rather ovoid and slightly corroded. The

zircons are very fine and perfectly rounded.

26.
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Clearly related to some of the earlier described tonalitic

gneisses.

27,
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1284 COM 17
MACROSCOPIC: Basic gneiss _
MICROSCOPIC: Deformed basic granolite

Plagioclase 70-75¢

Orthopyroxene 20-25%

Quartz 2- 3%

Opaques 1%

Apatite 1%

Biotite 13

A non-foliated plagioclase-rich slightly deformed and
recrystallized granulite. The limonite staining of the
feldspar produces a misleading pinkish colour to the hand
specimen. The plagioclase (andesine) forms a semi-
granuloblastic texture, with individuals in the 0.3 - 0.5mm
range. Commonly the margins have a fine recrystallized.
feldspar component and quartz. Quartz also occurs very-
sporadically as interstitial matrix to the often triple

pointed plagioclase contacts.

The orthopyroxene forms 0.5 mm average subidioblastic
pleochroic crystals, either singly or in clusters. Optics
indicate hypersthene, perhaps iron-rich. Limonite filled

cracks are common.

Opaque oxides are allotriomorphic to the pyroxene, with

which they are usually in contact.

A typical high grade metamorphic product of a basic igneous

rock, subsequently deformed.

28.
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1285 | coM 18 0676
MACROSCOPIC: Altered garnetiferous acid gneiss
MICROSCOPIC: Biotite garnet tonalite gneiss
Plagioclase 35-40% " SECONDARY
Quartz 35-40% Sericite
Biotite 15-20% Limonite
Garnet 5-10%
Muscovite 1%
Opaques Trace
Zircon Trace

A grossly foliated garnetiferous tonalitic gneiss, in
which all garnets are more than 50% replaced by mica, in

similar fashion to that described for 1275.

The slide covers a garnet-rich zone of the core piece.
The texture is well demonstrated macroscopically by the

- contrasting 'blue' quartz and 'yellow' feldspar.

The quartz form is typically linear, 2 - 3 mm in length,
but internally a recrystallized mosaic is normal although

the mylonitic character is absent.

The feldspar is poorly twinned, cloudy with sericite,
and of oligoclase composition. Internal contacts can be
relatively smooth for the groups of 0.3 - 0.5 mm plagio-

clases, but highly irregular against quartz.

The garnets were idioblastic, averaging around a milli-
metre, now representec by islands of relict garnet in a
pseudomorphous. fine green ? biotite matrix. Brown coarse
biotite is mostly attached to these masses with a moderate
degree of orientation. These again have extensive inclus-
ions of needle-like ? rutile. In the totally altered
garnet zones, the biotite is accompanied by fine muscovite.

'Opaque' material in the slide is entirely oxidised to limonite.

Comments on genesis, etc as for 1272.



1286 COM 19 067
MACROSCOPIC: Biotite amphibolite
MICROSCOPIC: K feldspar biotite hornblende plagioclase
Schist

Hornblende 45-50%

Plagioclase 30-35%

.K Feldspar 15-20%

Biotite 5-10%

Sphene | 13

Apatite 1%

Opaques 13

This is poorly banded, but moderately well lineated, basic
schist containing significant quantities of K feldspar in
the matrix. The nature of the amphibole, pale green
pleochroism, and low refractive index, and the soda-rich
plagioclase indicate green schist rather than amphibelite

grade.

The preferred fabric is due to the biotite and, to a

lesser extent, the amphibole. The latter forms guite short

laths, 0.2 - 0.3 mm, with a weak green pleochroism, and
generally idioblastic habit. With the mica it tends to
enclose discontinuous bands to lenses of the feldspars.

The brown biotite is well oriented when separate from the
amphibole as irregular trails. The mica is also character-
ised by an abundanée of sphene inclusions in semi-wedge
habit 0.2 mm in length. These are not associated with

the actinolite.

The felsic zones are composed of fine to medium grained
albite, up to 0.4 mm, cemented by K feldspar, and probably
part replaced leading to pseudoperthite formation. Loc-—

ally, the K feldspar is dominant, with masses over 0.5 mm.

The evidence suggests that a basic schist has been sub-

jected to K metasomatism.

30.
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1287 COM 20 0678
MACROSCOPIC: Altered garnetiferous acid gneiss
MICROSCOPIC: Andalusite biotite garnet plagioclase

quartz gneiss

Quartz 45-50% " SECONDARY
Plagioclase 30-35%. Sericite
Biotite 5-10% Chlorite
Garnet 5-10%

Andalusite 3- 5%

Rutile 1%

Muscovite 1- 2%

Tourmaline 1%

Zircon Trace

Clearly closely related to earlier samples such as 1285.
This interval is less micaceous and more quartose, and
the high quartz content suggests that a tonalitic connot-
ation is misleading. The ,degree of alteration of the
garnets to green mica is more variable, some are almost
fresh, while others are completely gone, and the main
product is either clay or chlorite. The hypothesis that
‘this alteration is the result of thermal metamorphism is
reinforced in this sample by the development of andalusite
entirely within the altered mica zones. The andalusites
are rather poorly developed, but occasional coarser

(0.4 mm) laths make identification possible.

There is also a coarse zone where quartz, intergrown or
substituting for plagioclase, has an internal format
resembling graphic or cuniform texture, the significance
of»which is not fﬁlly understood. This zone is also

characterised by coarse disoriented muscovite flakes.

The quartz plagioclase texture is similar to that of 1285,
except that quartz is more abundant and there is fine

recrystallization at internal contacts.
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'Opaque' material, associated with biotite, has appar-
ently altered or leucoxenised producing coarse rutile.
Possibly the formation of rutile is related to the other

post-tectonic metamorphism.
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1288 - COM 21
MACROSCOPIC: Altered garnet leptite
MICROSCOPIC: Biotite garnet granodioritic gneiss
Quartz 45-50% " SECONDARY
Plagioclase 35-40%
K Feldspar | 10-15%
Garnet 3- 5%
Biotite 3- 5%
Muscovite 1%
Opaques )
) 1%
)

Rutile

The only preferred fabric visible in thin section is the
orientation of biotite. This is thinly disseminated
except where the garnets are abundant. The garnets form
~highly ‘irregular masses, with green mica-filled cracks
normal. The idioblastic character of part of theselgar-
nets suggests that they were formerly much larger crystals,
now partly silicified, as they all occur in a matrix of
quartz. These gquartz-garnet zones frequently exceed a
millimetre and form bands, perhaps indicating primary

control.

The non-garnet portion of the slide is a fine to medium
granoblastic quartz feldspar association. The plagioclase,
which is quite calci, andesine, rarely exceeds 0.3 mm.

Most is fresh but shows deformation of the twin planes.

The quartzes are coarser, but internally totally re-

crystallized.

The microcline has a more irregular distribution, but

may exceed 0.5 mm. Myrmekitic rims against plagioclase
are not uncommon. The lamellar habit of the opaques and
their leuxoxenic fringes indicate ilmenite. There is also
discrete rutile, probably recrystallized leucoxene. There

is one occurrence of coarse, radiating muscovite in the slide.

Comments for genesis as for previous garnet gneisses.



1289 COM 22 41.5m [)ﬂ{‘l

MACROSCOPIC: Meta porphyry

MICROSCOPIC: . Biotite porphyritic meta rhyolite
Plagioclase ) " SECONDARY
K Feldspar ; 75-80% Chlorite
Quartz 15-20% Leucoxene
Biotite 3- 5%
Apatite 1%

This is an acid volcanic that has been regionally metam-
orphosed, accompanied by some probable shearing. Plagio-
clase phenocrysts of millimetric diameter are not uncommon,
all show extensive sericitization, and rather ragged
margins. There are rare, in the slide, lenses of quartz-

ite, which may be deformed phenocrysts.

The main fabric is a fine grained (under 50 microns) lin-
eated mosaic of quartz and two feldspars, imprinted with
a thin but well oriented biotite framework. Both feld-.
spars are poorly twinned but are estimated to be about
equal in content based on cobaltrinitrite staining.of the
hand specimen. The high relief of the quartz indicates
the plagioclase to be albite. Both are slightly stained,
which also allows contrast with the quartz. Evidence for
shearing is given by thin (0.2 mm) zones while biotite is
very fine and non-oriented, and the linear character of

the quartzofeldspathic matrix is lost.

The porphyry appears to have undergone a much weaker, lower
grade regional metamorphism than most of the gneisses seen
in this suite. If it forms part of the same succession,

it is not unknown for acid volcanics to resist quite high
grades of metamorphism, compared with some sediments. At
Broken Hill recognisable acid tuffs are in contact with
sillimanite garnet schists, the latter of pelitic origin
(Stanton, Inst. Min. Met. Trans. B., June, 1976). Altern-

atively, of course, the porphyry was a late intrusion.
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1290 COM 22 50.9m

MACROSCOPIC: Leptite

MICROSCOPIC: Sericitized plagioclase leptite.
Quartz 45-50% SECONDARY
'Plagioclase’ 45-50% - Sericite-muscovite
Biotite 1% Chlorite
Opaques 1% Leucoxene
Apatite Trace

This is a totally leucocratic fine grained gneiss, in
which the feldspar, probably plagioclase, is totally

altered to sericite and muscovite.

The microfabric shows a modest lineation of the quartz.
The quartz masses average 0.2 - 0.3 mm externally but

internally are always a fine quartzite.

The feldspar had similar dimensions. and crystal faces

are often preserved against the quartz.

The fine disseminated opaques may be largely ilmenite

based on their leucoxene association.

Fractures are common, infilled with chlorite, K feldspar,

etc.

Possibly a paragneiss, that has experienced retrogressive
metamorphism of a similar nature to that responsible for

the alteration of garnet, etc., in earlier samples.



1291 COM 23 59.5m 0083
MACROSCOPIC: Biotite gneiss
MICROSCOPIC: Metasomatised biotite tonalitic gneiss
Quartz 40-45% * SECONDARY
Plagioclase 35-40% Sericite
Biotite 10-15% Leucoxene
K Feldspar 10-15¢ Saussurite
Rutile 1- 2%
Zircon 1g
Apatite Trace

This is a moderately well banded gneiss, in which the
prograde plagioclase feldspar has been partly altered to
sericite, and the biotite has been either partly recrystal-
lised from another ferromagnesian, and also bleached.

This is believed to be associated with potash metasomatism.

The gross texture consists 6f long lenses and discontin-
uous bands of quartz and plagioclase-biotite. The quartz
masses are of millimetric dimensions and, unlike much of
the quartz in the described cores here, are made up of a .
tightly packed semi-spherical 0.2 mm average quartz 'grains'
similar in appearance to a cemented mature quartz sand.

This is facilitated by the presence of interstitial K

feldspar, often only a thin skin.

The bulk of the microcline is attached to the plagioclase
masses where replacement has clearly occurred. The pref4
erence of the micas for these plagioclase zones is very
marked. The biotite either occurs as coarse fresh well
oriented laths, or fine disoriented material. Some of the
biotite has lost its dark brown colour. Penetrating some
of these mica associations and following the schistocity

are trails of semi-opaque, ? secondary titanium oxides.
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There are also pseudomorphs, now composed of coarse

rutile, of either ilmenite or titanomagnetite.

The gneiss is supposed to have been tonalitic, subseq-

uently metasomatised but without dislocation.
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1292 COM 23 60.5m
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MACROSCOPIC:
MICROSCOPIC:

Chloritised amygdular porphyrite 'basalt'

— S

This is a totally altered, probably extrusive, near surface
basic volcanic.' Its completely altered nature means that
it cannot be specifically defined as tholeiitic, spilitic,
alkali basalt, etc. However, there is palimpsest evidence
for the presence of significant primary ferromagnesians
such as pyroxene, suggesting that it was not from the

spilitekeratophyre group.

The fabric has two principal aspects, firstly the pheno-
cryst 'plagioclase’ andA'ferromagnesian' that grade in
size down to matrix. The coarsest laths, now entirely
replaced by a fine clay and/or sericite, reach lengths of
0.5 mm. The less abundant mafic phenocrysts are euhedral,
and squat, either clinopyroxene or olivine. They are dom-~
inantly composed of chlorite. The matrix consists of both
components, with the 'feldspar' dominant, in an allot-
riomorphic limonite-stained ground mass, spotted with

fine ? leucoxene.

The second major aspect of the fabric is the vesicle.
There are various types ranging from perfect vesicles in-
filled with radiating chlorite (amygdales) to ovoid
chloritic-filled vesicles intergrown with coarse quartz.
Another type of amygdale is clay-filled, and all three

may combine to give semi-centimetric sized masses.

The slide also features coarse masses of quartz and a
probable coarse plagioclase, almost entirely altered, but
identified by twin palimpsests. It is suggested that this
material may be foreign to the lava, i.e., xenoliths incorp-
orated before consolidation and therefore subject to deuteric
activity. An alternative explanation is that they are very
coarse (3 mm) glomeroporphyritic accumulations. However,

there is no evidence for primary quartz in the matrix.
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MACROSCOPIC: Biotite gneiss

MICROSCOPIC: Garnet biotite tonalitic gneiss
Quartz 45-50% SECONDARY
Plagioclase 30-35% Sericite
Biotite 15-20% Chlorite
Muscovite 2- 3%
Garnet 1- 2%
Opaques 1%
Apatite 1%
Zircon Trace

A partly altered biotite-rich tonalitic gneiss, with

minor garnet, gquite similar to a number of the described
cores. The preferred fabric is poorly preserved, apart
from a rough banding due to the biotite distribution, also
some of the individual biotite flakes are well oriented.
As in a number of these biotitic gneisses, there is evid-
ence of recrystallization of the mica. Thus the micaceous
masses, externally millimetric dimensions, are internally
a decussate aggregate of fine disoriented flakes.  Locally
the biotite is accompanied by similar textured muscovite,
guite well oriented, and unusual for'these garnet biotite
gneisses. In this mode there is a relatively common occur-
rence (zircon etc) of inclusions with pleochroic halo in
the biotite. 1In parts the biotite is extensively chlorit-

ized with accompanying leucoxene/sphene development.

The granoblastic gquartz plagioclase fabric is quite similar

to that of the leptite, 1290.

The sodic plagioclase (? oligoclase) 1is rarely unsericit-
ised, twinning is poorly developed and of the metamorphic
'vee' pattern. The more abundant quartz forms relatively
simple interlocking mosaic, of individuals with 0.1-0.2 mm

diameters. Garnet is confined to a few small separate

39.
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clusters within biotite masses. Likewise, the square to
columnar oxide opaques are entirely confined to biotite. )
Apatite is relatively coarse and of anhedral habit, contrast-

ing the perfect rounding of the much finer zircons.

Comments on genesis, etc as for the other gneisses.
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MACROSCOPIC: Garnet gneiss. |
MICROSCOPIC: Biotite garnet tonalitic gneiss

Plagioclase 50-55% ‘SECONDARY

Quartz ' 35-40% Chlorite

Garnet 5-10%

Biotite 3- 5%

Opaques 1%

Zircon Trace

It can almost be described as a garnet leptite, with
almost 90% quartz and plagioclase with the remainder
garnet. Biotite is fine grained, and present as single
moderately oriented flakes, separate from the garnet.

In parts of the slide the mica appears chloritised but the
distinctly coarser nature of these chlorites suggests that

they are another ferromagnesian such as pyroxene.

The garnet is characteristically poikiloblastic, enclosing
rounded quartz. These millimetre composites could have
been the result of alteration and silicification as the
outer parts of the often isolated garnet component has
faces present. Some of the smaller garnets are almost

perfect inclusion-free dodecahedra.

The quartz, subordinate to the feldspar, tends to form
semi-linear 0.3 to 0.5 mm length rather blebby grains,
often single rather than composite. The enclosing plagio-
clase has the usual characteristics, sericitization, poor
twinning but relatively smooth internal contacts, i.e.,

granoblastic.

The non-magnetic opague oxides have the same habit variation

as 1293, but are not associated with biotite.

See other garnet gneisses and summary for further comments.
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RECONNAISSANCE SAMPLE ANALYSES




stn/semple
1/1601

1/1002
1/1003
6/1005
6/1006
6/1007
6/1008
6/1009
18/1010
21/1012
32/1074

13/1046
13/1047
24/1062

24/1063

" 25/1064

25/1065

30/1073

Uppm

<5

<5
10
10
<5
15
<5
15

<5

10
<5
(&}
<S

20

Thppm

5

20
100
<5
110

30

90
<5
50

555

10
110
55
a5

<5

Bappm

1onn

500
500
500
500
1000
1000
300
1000
1000

500

Srppm

200

<30

<30

50

<30

<30

<30

<30

50

<30

30

Vppm

10

30

n

50

10

20

10

<10

30

10

Yppm

<10

10
10

10

10
10
10
30
<10

30

snppm

<1

Hoppm

<3

<3

Anppm

<5

<5

Coppm

N

k3

<10

<i0

<10
130
25

20

1n

130

Phppm

<10

L1

<in

- <10

<in

<mn

75

30

20

Z1rpm
<1

20n
n
30
-3n
35
25
35
<10
30

60

480

280

Anppm

<2

<2
<2
<2

<2

<2
<2
<2
<2

<2

Nippm
<10

6N
s0
an
<n
50
65

25
an
60

1an

540

Coppm

n

an
<10
15
<10
<1
<1n

<1n

<10

on

240

0030

T Crppm

Cryppun

40N

mn

200

40

250

o)

220

210

<20

200

1660

Lmgipm

1)

250

ja0

M0

nn

<Ii0

130

660

Nhippn

Zopipm
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"Rhyolite

- btoksp -

Cnc’is_ﬁ o Gneiss Mylonite Mylonite Hylonjte My lonite Bereceln Meta-

o : : [ norite ~vrrock”
stn/sumple 1/1001 171002 1/1003 6/1005 6/1006 6/10n7 671008 | . 6/1009 18/1010 21/1012 £ 32/1074 -
5if, 75.3 66.3 78.5 s4.1 76.8 79.5 75.2 5 78.6 49.8 L7200 59,2

, .
' . . | .
H02 £0.01 0.50 0.29 0.70 0.16 0.24 0.20 0.21 1.40 0.37 1.07
. ) . ; . .
Alzn) 14.9 14.7 11.9 14.4 11.4 2.5 1.5 1 11.6 13.6 13.5 19.9
Total fe 0.04 6.22 3.42 10.1 2.86 4,29 2.98 2.68 15.1 4.37 3.50
Mg Q.63 1.82 0.39 5.33 0.22 0.23 G.30 n.21 6.47 0.63 1.67°

: ]

Cal 1.78 0.05 0.85 .68 0.20 0.3a 0.53 0.56 0.5 1.33 1.65
anﬂ 4.26 0.82 2.53 3.75 2.37 1.70 2.05 |; 2.24 1.97 2.24 6.47
: i
K,0 2.35 2.47 5.41 G.36 5.50 3.58 6.45 | 7.01 n.26 5.40 5.28




A.C.S. Laboratories Pty. Lid.
: - .. " 50 MARY STREET
UNLEY, S.A. 5051 = .
P.O. BOX 3.
UNLEY, S.A. 5051
PHONE: 272 5133 _;

 ANALYTICAL RESULTS

‘Samples from; Afmeco ¥y Lid.

O - 0092 ;"
Samples . of: Waters. : , J< . .
I . Preparation: . Sheet No.: 1- : ¢
" Batch No.: A. 3552, (Your o/N 3697) Date: 10.10.80.
-I ~ SAMPLES WILL BE DISPOSED OF AFTER TWO MONTHS UNLESS 'WE ARE OTHERWISE ADVISED
, " Somple Description | U Ppb | S0, PPM As ppm n,Cu ppb [Co ppb | Zn ppbf L ;}L‘
e NS . (USSR : v -
?!rrida ‘ 1013 <10 518 <0, 1 <10 | <5 ‘ 140 :
"Blue 1014 <10 204 <D, 1 <10 <5 | <25 : T
~Ants Nest 1015 <10 1068 <0, 1 <10 <5 270 c
. Mhts Nest 1016 <10 1162 <0, 1 <10 <5 55 -
“#kscuva 1017 <10 12 <0, 1 20 <5 500 - By
“Jacobs . ___ 1018 . L<io 1586 1 <0.1 <10“m! <5 | 550 L °
",l;3 1019 <io 125 | <O.1 1 5 <5 210 B
Cedric N 20 <10 1o <0.1 <5 <5 170 ' .
sdric S 21 <10 425 <0,1 : <5 <5 70
il! 22 <io  |1725 . <0.1 | <5 <5 100
i 23 <10 330 <0.1 .| <5 <5 Lo
Hh2 W 24 <10 3730 <0.1 | <5 <5 70
- l:1< 25 <10 395 <0, <5 '<5 560
) is zb <10 395 <0, 1 <53 <5 630
Aurora 27 <i0 910 <0, 1 <5 =S5 ) 50
ro 0072 3013 S <10 1150 <0, 1 <5 < 880 ..
’ tre 0072 3013 Z2 <10 1160 <V 0 <« <5 6OO-
. bore 0093 3016 3C [ <10 465 <D, 17 <5 750 B
“Bundl 31 <10 1105 0.1 7 <5 <3 150 :
g iissroads 32 <10 945 <0,1 | <5 <5 19!
Wt 0.5 B <10 112 S T D R N I S 220
"4 45 E 34 <10 820 <0, 1 7 <5 90
bs W 35 <10 365 <0, 1 15 <5 2C : .
Iy 36 <10 1155 <0, 1 ) <5 1400 ~ X
hore 1072 9005 37 <10 615 <0, | <5 <5 <5 . :
"@brec 1072 9007 3% <10 585 <0 <5 <5 190
re 1072 9007 3Y <10 610 <0.1 | <5 <5 160
apomestead ho <10 L1 <0, 1 &b <5 <5 - 20 -
. @ew Surprise i - <10 84O <O.1 3 7 <5 600 CA L
‘Ebntury i <10 1000 <0.1 5 <5 11500, . T
rina 104073 <10 325 0.1 4 <5 <3 ‘ 90
" I - : T T T T I , RETEE : ,
; : : :xl Se ppbl V ppb i , |
wlrrida 101 ‘! <5 <50
“.3lue 4 bo<5 <30
: ts Nest' 5 ‘ <5 <2()
"l:ts Nest S <2 <?O
‘Tescuva i <3 <"fC
' 1018 <5 <O0 ]

AP o ——yba e s 4

A,N/"L"’T!CAL METHODS. Co, 74n determined by Soivent l-}xtractibn/t

WUy .
by Gravimetry..

AAS. U by [luorimetry., S0;
As by modified Gut;‘eit‘mcth.(){},’/ /j
v hv Colorimetry. Sc determined by Special
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APPENDIX 4b

DRILL SAMPLE ANALYSES




W W s W N

37.8m

38.4m
ooM 10

oM 11
37.5m

coM 11
38.5

oo 12
caM 13
34.5m

coM 13
36.4m

Uppm Thppm

1.4 7
0.3 10
0.1 5
1.0 15
Lost by Lab

1.0 15
0.6 6
X

0.6 15
1.2 S
0 6
0.2 15
0.4 4
0.2 10
0.3 8
0.1 X
0.1 3
0.4 30
X

0.2 X
0.5 20
0.3 15
1.3 20
2.5 15
X 15
3.1 20
0.2 30
0.9 20
0.5 6
1.4 25

Bappm

700
600
430
780

790

1050
600

630

700
1750

370

110
530

1600

1400
1300
710
1170
830
2150
820
430
340

840
700

45

370

Srppm

990
200
1600
1000

390
410
330
370

340

370
320

350

210
240

280

500

750
820
300
1300
270
200
960

290

140

20

310
310

Vprm

15
120
120

10

80
20
55

130

230
15

230

20
120
110

80
130
100
100

50

50
210
200

65
75

Yppr

20
25

20
20
55
40

35

35

30

20
30

10
10

40
25
25
30
10

20

15

40

20
25

Moppm

oM X M

X o X o

E A - -

Asppm

X X X %

»

10

X X X X o X X X X

Cuppn

15
20

10

45
40

60

25
30

35

160
40

40

40
20
20
25
10
30
15
10

30

175

- 10

35

Pbpgm

15
10
10

15

10
10

40

10
15

10

10
15
10

15

10

10
30

Zuppm Agprn

60
60
45
35

65
25
65
110

75

65
30

45

90
220

20

50
105
105

.80

85
150
55
35

60
100
60

70
130

KX X X X X X X X

®OX X X EE T

®

=

]

Nippm Coppm

15 15
70 30
60 25
10 10
25 15
10 10
40 30
65 35
75 35
55 25
60 20
45 40
55 35
235 85
30 15
10 5
20 15
65 45
80 35
100 35
80 35
80 30
45 25
15 10
65 25
100 40
85 60
60 30
70 25

Crepm
170
350
190
310

370
310
310
440

440
420
160

150

160
90

210

230
280
190
190
380
370
380
510
130

290
530
230

410

470

00aqg

gneiss
gneiss
amphibolite

gneiss

gneiss
gneiss
gneiss
gneiss

gneiss

gneiss

gneiss
gneiss

gabbro
basic gneiss

gneiss
gneiss
gneiss
gneiss
basic gneiss
gneiss
basic schist
gneiss
gneiss
meta porphyry
gneiss
gneiss

basalt

gneiss

gneiss




ultra basic

gneiss gneiss amphibolite gneiss mylonite gneiss gneiss gneiss gneiss gneiss gneiss gneiss gneiss gabhro gneiss
oM 1 oo 2 amM 3 M 4 o 5 M 6 caM 7 oM 8 oM 9 a9 M 10 oM 11 aM 11 aam 12 oM 13
37.8m 18.4m 37.5m 38.5m 34.5m
SiO2 64.7 67.1 53.2 68.5 69.5 72.1 67.5 62.2 65.9 64.9 70.3 56.7 49.5 50.5
TiO2 0.45 0.55 0.85 0.20 0.62 0.15 0.16 1.85 0.56 0.52 0.24 © 1.65 1.55 1.40
A1203 18.5 1572 17.5 17.4 14.7 15.2 15.2 16.3 15.6 16.3 14.4 13.4 15.7 14.2
Total Fe 2.35 5.00 7.35 1.95 4.80 2.95 6.45 7.40 6.60 6.30 2.80 14.2 12.3 14.8
MnO 0.03 0.04 0.09 0.01 0.04 0.03 0.09 0.11 0.08 0.08 . 0.0 0.13 0.14 0.16
Mg0 0.6 2.8 5.2 1.2 ﬁ 1.8 1.0 2.5 2.7 2.5 3.0 0.7 2.7 6.4 6.0
Ca0o 4.00 0.66 7.00 3.65 B 2.10 2.00 1.35 2.35 1.95 1.90 0.42 4.45 10.2 3.10
NaZO 4.82 1.88 5.33 5.28 ‘l;,’ 4.04 3.81 2.68 3.78 3.51 2.79 4.66 4.30 , 2.19 1.78
KZO 1.20 2.57 0.82 1.00 3 2.20 2.65 2.60 ;.75 1.90 2.20 4.20 1.40 0.34 3.65
PZOS 0.25 0.04 0.56 ) 0.07 Q.05 0.05 0.03 0.06 0.05 0.04 0.13 0.03 0.17 0.20
basic basié meta
gneiss gneiss gneiss gneiss gneiss gneiss schist gneiss gneiss porphyry gneiss gneiss basalt gneiss gneiss
oM 13 oo 14 CcoM 15 oM 16 M 17 M 18 oM 19 aM 20 oM 21 oM 22 M 22 oM 23 oM 23 oM 24 oo 25
36.4m . 41.5m 50.9m 59.5m 60.5m
5102 71.8 73.0 69.7 58.2 54.9 64.1 56.0 €64.2 74.3 73.1 70.5 63.4 50.5 69.9 66.9
TiO2 0.23 0.02 0.26 1.00 .11 0.38 0.82 0.55 0.44 0.14 0.41 1.45 1.15 0.57 0.57
1“.1203 14.8 14.4 15.3 17.0 19.3 15.4 14.5 16.8 12.2 16.4 13.6 14.9 14.4 12.9 13.8
Total Fe 1.60 0.44 2.50 8.30 8.85 6.95 8.40 6.35 5.45 1.80 4.75 7.45 10.5 7.10 6.05
MnO 0.01 X 0.02 0.05 0.06 0.09 0.10 0.05 0.05 . 0.02 0.05 0.05 0.09 0.05 0.07
MgO 0.7 x 0.7 3.5 3.6 2.4 6.4 3.6 1.2 0.4 3.6 5.3 9.9 2.7 3.8
Ca0o 0.94 0.66 1.35 3.00 4.80 1.55 5.25 1.15 2.35 1.70 1.80 l.10 0.30 1.30 2.00
Na20 5.23 4.15 5.26 3.97 4.76 3.11 4.26 2.18 1.56 5.9 1.06 2.15 0.56 2.29 3.18
KZO 4.05 5.25 3.70 1.55 2.25 2.70 2.85 2.65 1.15 3.05 2.60 4.30 4.30 2.35 1.00
PZOS 0.05 0.02 0.15 0.45 0.74 0.06 0.54 0.04 0.03 0.08 0.06 0.03 0.1 0.04 .~ 0.05
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REVIEW OF AEROMAGNETIC SUKRVEY UVEk EL 621

WIRKRIDA PRUSPECT, SOUTH AUSTRALIA. 06498

INTRUDUCTIUN:

An airborne magnetometer survey was carried out by

Aerodata Services Pty. Ltd. of 42 Churchill Avenue, Subiaco,
¥Yestern Australia, over part of EL 621, Wirrida Prospect, oouth
Australia, on the 9th. and 10th. of January, 1981. The W¥irrida
Prospect was in central South Australia, 690 km. north-west of
Adelaide. The survey area was bounded by latitudes 29045'8,
30°00'S and longitudes 134%15'E and 134°21'10"E.

The aim of the survey was to define the magnelic character
of the area in order to assist geoclogical mapping of the Prospect.
In particular, depths to magnetic basement were required to
assist planning of a reconnaissance drilling programme. The
regional geolugy of the Coober Pedy 1:250 000 map sheet showed
the Prospect to be covered by Quaternary wind blown quartz
sand and Tertiary silcrete. Preliminary geological sampling of
the minor basement outcropé had provided rock types of banded
iron formation, kaolinised gneiss, & kaolinite rock of possibly

igneous origin and a kaolinised breccia.

Publicly available geophysical data for the Prospect
consisted of aeromagnetic and Bouguer anomaly contour maps of
the 1:250 000 Coober Pedy Sheet. The aeromagnetic data was
collected on . north-south lines flown 1 mile (1.6 km.) apart
at a mean terrailn clearance'of 500 feet (152.4 m). The gravity

data was collected from a square grid of stations spaced 4

miles (6.4 km.) apart.
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the magnetic contour map showed an irregular pattern of v
maxima and minima poorly defined by the broad line spacing.
There was a general east-west trend in the Prospect area cut
by prominent north-west trending lineations. -The Bouguer
anomaly contour map showed a maximum to the north of the Prospect

area on an east-west trend with a steep slope down to the south.

The regional magnetic and gravity data was interpreted as
showing that Proterozoic basement occurred at or close to the
surface within the Prospect. It was expected that the detailed
aeromagnetic survey would define the location; depth and possible

rock types within the surveyed area.

METHOD :

Approximately 280 squ. km. in the south-west cormer of’
EL 621 were surveyed by 42 north-south flight lines spaced
250m. apart and 3 east-west tie lines spaced 10 km. apart. The
mean terrain clearance was 150m, for the Cessna 206 survey

aircraft.

The Geometrics G813 proton precession magnetometer
recorded readings of the total magnetic intensity at U.5 second
intervalé,'equivalenf to approximately 25m. between readings.
The data was recorded with a resolution of 0.2 nanotesla and a
noise envelope that varied from 0.3 to 1.0 nanotesla. It was
stored on magnetic tape via a Hewlett Packard 9875 Casette -Tape
unit and displéyed on 24 cm, wide paper chart showing the
magnetometer trace at 1 nanotesla per cm. and 10 nanotesla per
cm. and the radio altimeter trace at a scale of 1000 feet
(304.8 m.) to 20 ecm. The altitude was measured by a Sperry
AA100 Radio Altimeter. Navigation was carried out visually

with the aid of 1:20 000 scale photo mozaics. The flight path
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wvas recorded by a Vinten Mk 111 tracking camera. Control of
the magnetometer and camera cycling and the data recording was

achieved with a Hewlett Packard 9825 computer.

The diurnal magnetic field was recorded on paper chart
during the survey using a Geometrics G 826 proton precession,
base~station magnetometer. This operated on a 10 second cycle
time with a2 resolution of 1.0 nanotesla.’ Survey lines were to
be reflown when ihe non-linear variation of the diurnal field
exceeded 5 nanotesla in 5 minutes. The diurnael record was also

used to correct the flight data to a common magnetic level.

The flight path was recovered‘visually from the tracking
film onto the 1:20 000 photo mozaic by plotting every 40th.
fiducial point, approximately 1 km. spacing. The plotted points
and control points from the photographs were digitised to

provide the pusitioning for the computer processing of the data.

Standard 1:25 000 and 1:100 000 planimetric map shéets
were provided by Afmeco Pty. Ltd. as base maps for the data
presentation. Computer processing and plotting of the data
provided maps at both 1:25 000 and 1:100 000 scale of the flight
path, stacked magnetic profiles at a vertical scale of 100
nanotesla per cm. and magnetic contours with a 10 nanotesla contour
interval. Additional infbrmation supplied by Aerodata was the

"analog charts, annotated, folded and stacked in & folder of
envelopes, the tracking film, the flight strips showing the
recovered flight path, the flight logs and a magnetic tape of
the digital data.

INTERPRETATION:
Visual inspection of the stacked profiles and

contour maps has been carried out by the author to determine

the approximate location and trends of sources giving rise to
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magnefic features. Depth estimates were made on well defined
magnetic maxima using the half maximum slope method. The rel-
ative amplitudes of the magnetic maxima were used as an indic-
ation of the likely rock types causing the various features.
This information was used to construct an interpretation diagram
on two sheets at a scale of 1:25 000, labelled "Geological

Rock Units Interpreted from Magnetics".

The depth estimates were variable but this was considered
to reflect the inherent inaccuracies in the method used to
calculate them. It is most likely that all the magnetic

features arose from sources within 20 metres of the ground

surface.
Prominent features of the results are:-~
(1) a suite of north-west to south-east striking dolerite
dykes,
(11) a strong magnetic maximum in excess of 3000 nantotesla

amplitude in the centre of the surveyed area over & known outcrop
of banded iron formatien, |
(1ii) an east-west strike along the southern boundary of
the surveyed area, and '
(iv) a strike slightly east of north in the northern three-
quarters of the surveyed area with a cross trend of about

120° East of North.

Much of the erea has little magnetic expression implying
a negligible magnetic susceptibility commonly associated with
fine grained sedimentary rocks. These magnetically flat areas
may occur over gneissic rocks of sedimentary origin. Lxcept
for the linear dolerite dyke suite, the magnetic pattern is

irregular in the remalning areas.
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The north-west trending dolerite dyke suite appears to
have suffered minor folding and dislocation since the dolerite
was emplaced. Else where the rock units must be more highly
folded and faulted. 1In particular, the irregular patterns in
the northern three quarters of the surveyed area are considered
to arise from hlghly contorted remanents of mafic and banded
iron rock units. The extreme maximum in the centre of the area
is considered to arise from an isolated lens of banded iron

formation of limited depth extent.

An east-west striking fault is assumed to occur at
about 29657'20"8 to divide the north-south striking area in
the north from the east-west striking area in the south;
Possibly the southern-most rock units showing east-west strikes
are younger and/or less metamorphosed than those to the north
as they exhibit more regular trends and there is a gravity slope
down to the south at about 29%55°¢

No detailed mathematical analysis of the magnetometer
data has been carried out. The visual estimates of source
locations may have an accuracy of ¥ 200m. Accurate analysis
or modelling of individual features could be underfaken if
future geological and geochemical investigations show that it

is warranted.

CONCLUSIONS AND RECOMMENDATIUNS: »
A pseudo-geological map of the

surveyed area has been derived from a visual inspection of the.
aeromagnetic data. Rough approximations of the depth to magnetic
sources indicate that they are all within 20m. of the ground

surface,
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A shallow exploratory drilling programme should be carried
out to test the geological and geochemical nature of the various
rock units proposed by the geophysical interpretation. No .
indication of the mineralization potential of the Prospect
was gained from the aeromagnetic study. As the Quaternary and
Tertiary cover is so thin, detailed carborne or low-level
airborne (70m. mean terrain clearance) gamma spectrometer

surveying may be warranted for future exploration of the Prospect.

A reassessment of the aeromagnetic data could be uéeful
once the results from a shallow drilling progranme are available,.
If aeromagnetic surveying 1s proposed for other parts of the
Prospect, the line spacing should be closer, say 200m., as
the source depihs are shallower than expected when planning

this survey.

2nd. April, 1981, (B. A. Dockery)
B.Sc.(Hons),Dip.Comp.,A.M.Aus. I.M. M.,

Consulting Geophysicist.
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AFMECO p1v. LTD.
11-13 Lucknow Place, West Perth, Western Australia
P.O. Box 526, West Perth, Western Australia, 6005 0122
Telephone: (09) 321 9618, 321 9681
Telex: AFMECO 92077 Perth
MQ/ds 82-0501

25th February, 1982

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. 621
3rd Quarter Report, Year 2
Period 21.10.81 to 20.1.82

During the period. covered by this renort AFMECO Pty Ltd did not
conduct field work within the area of the tenement.

The report containing all data collected during the extensive
drilling programme in previous quarters has been forwarded to the

Department.

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

Yours faithfully,
AFMECO PTY LTD

A
AN
[P
J.-P. POGGI, '
Managing Director

Encl.:
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STATEMENT OF EXPENSES RELATING TO EXPLORATION PROGRAMME

E.L. 621 QUARTER 21.10.81 to 20.1.82

PERSONNEL
(FIELD WORK, EVALUATION, OFFICE WORK)

MATERIAL (DIRECT)

TRAVEL, ACCOMMODATION (DIRECT)

CONTRACTS, SUPPLIES

DRAFTING SERVICES, PREP. OF REPORTS
& MISCELLANEQOUS

MANAGEMENT/OVERHEADS

Commitment: $35,000

Permit Year Ends: 20.4.82

Total Expenditure Reported to Date:

$78,307.08

960.98
2.52
193.35

2,622.66

114.76

194.71

$4,088.98

P
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AFMECO pr1v. LTD.

Y
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

Q/1k 82-1107 —

0124

17th May, 1982

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

EASTWOOD SA 5063

Dear Sir,

Mining Act 1971 to 1978
Exploration Licence No. 621
4th Quarter Report, Year 2 .
Period 21/1/82 to 20/4/82

6]

During the period covered by this report, Afmeco Pty Ltd, did
not conduct field work within the area of the tenement.

The quarter was devoted to office studies of data collected
during previous.quarters and a programme assessment made in
preparation for the anticipated renewal of this licence,
application for which was made on 3rd March, 1982,

We enclose for your information and retention an expenditure
statement for the report period.

Yours faithfully,
AFMECO PTY, LTD.

J.=P. POGGI
‘Managing Director

Encl.

RECEIVED

21 MAY 1982
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STATEMENT OF EXPENSES RELATING TO EXPLORATION PROGRAMME

WIRRIDA - EL 621 21/1/82 to 20/4/82

PERSONNEL
(FIELD WORK, EVALUATION, OFFICE WORK) 1 497.12
MATERIAL (DIRECT). 1.17

TRAVEL ACCOMMODATION (DIRECT)
CONTRACTS, SUPPLIES ‘ 646.52

DRAFTING SERVICE, PREPARATION OF REPORTS

& 252.97
MISCELLANEOUS
MANAGEMENT/OVERHEADS
$2 397.78
Commitment $35,000
Permit Year Ends V 20.4.82

Tbtal Expenditure Reported: $80 704.87

0125



=CO pTY. LTD.
ncorporated in south Australia

now Place, West Perth, Western Australia

P.O. Box 526 West Perth, Western Australia, 6005
Telephone: (09) 321 9618, 321 9681

Telex: AFMECO 92077 Perth

MQ/ds  82-2359

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

EASTWOOD  S.A. 5063

Dear Ién;

Mining Act 1971 to 19
Exploration Licence No.

1st Quarter, Year 1

Period 7.6.82 to 6.9.

11th November, 1982

78
1009

82

0126

This Exploration Licence was granted on June 7th, 1982 and consists of the

area formerly covered by EL No. 621 and also held by AFMECO Pty. Ltd.

During the period covered by this report no field work programmes were
carried out. The quarter was occupied by collectlon and review of data from

the previous terms exploration.

Please find attached an expenditure statement for the period covered by

this report.

Yours faithfully,
AFMECO PTY LTD

J.-P. POGGI,
Managing Director
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STATEMENT OF EXPENSES RELATING TO EXPLORATION PROGRAMME
Explbration Licence No. 1009
Period 7.6.82 to 6.9.82
$
PERSONNEL
(FIELD WORK, EVALUATION, OFFICE WORK) 474.00
MATERIAL (DIRECT) -
~= =~ ““TRAVEL, ACCOMMODATION (DIRECT) -
CONTRACTS, SUPPLIES -
DRAFTING SERVICE -
PREP. OF REPORTS . ' -
MISCELLANEOUS , -
MANAGEMENT/OVERHEADS 47.00

TOTAL $ 521.00
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MECO prv.LTD. 0128

{Incorporated in South Australia)

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

MQ/ds  83-0134

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. 1009

2nd Quarter Report, Year -1

Period 7/9/82 to 6/12/82

During the period covered by this report the following exploration
work was conducted over the area of the E.L. 1009. Details are as
follows:- '

(1) Geophysical

Re-interpretation of previously flown aeromagnetic records
defined five anomalies, possibly due to kimberlites, located
within the tenement.

Localised ground magnetics were used to define more accurately
the outline of these occurrences.

(2) Sampling

Soil samples were collected over the areas of interest and are
at present in the process of being separated prior to analysis.
Results are expected by mid-May.

(3) Drilling

A rotary air blast programme consisting of sixteen drill holes
with an average depth of 28 metres was conducted over the five
anomalies defined by the geophysical programme.

(4) Results
Visual observation of the drilling samples appearito provide

negative results. This will probably be confirmed by as
results due in mid-March. '
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We enclose for your. information an expenditure statement for the
period covered by this report.

Yours faithfully,
AFMECO PTY LTD

@ b
%
J.-P. POGGL,
Managing Director

Encl.: 1



PERSONNEL

MATERIAL (DIRECT)

CONTRACTS, SUPPLIES

& MISCELLANEOUS

STATEMENT OF EXPENSES RELATING TO EXPLORATION PROGRAMME()1:3()
E.L. 1009 PERIOD.7/9/82 to 6/12/82 1

$
(FIELD WORK, EVALUATION, OFFICE WORK) . 7,560-83
TRAVEL, ACCOMMODATION (DIRECT) 1,797-88
1,080-00

DRAFTING SERVICE;, PREP. of REPORTS

9-94
522-08

MANAGEMENT/OVERHEADS

$10,970-73



EXPLORATION LICENCE 1009

WIRRIDA, SOUTH AUSTRALIA
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REPORT FOR THE QUARTER ENDED 8th MARCH,

EXPLORATION LICENCE 1009

WIRRIDA, SOUTH AUSTRALIA

0134

1983

'FIELD INVESTIGATIONS

1.

1

Drilling

Drllllng of five aeromagnetic anomalies was completed
in late January. Fifteen (15) percussion holes
(drilled with an Investigator Mark 5 drill rig owned
by Southern Drilling) totalling 266 metres were
drilled on the E.L. All drill holes were sampled
over two metre intervals and the bottom two samples
were sent to Comlabs for analysis for copper, lead,
zinc, nickel, cobalt, chromium, arsenic and niobium.
Results are awaited. Petrographic work will be done
on any samples which return anomalous geochemistry.

Drilling Summary

All drill co-ordinates are based on local grids.

Anomaly 1: The source of the magnetic anomaly was
not found due to drilling difficulties, all the Holes
caving in before the target depth of 40 metres was

reached. The stratigraphy of each hole is summarised
below: : Co

PCH 1 5000E/4900N

0-4m Calcrete and laterite

4-16m Clay

16-18m Clay and quartz fragments

Hole abandoned

Hole abandoned

PCH 2 5000E/4950N

0-4m Calcrete and soil
4-20m Clay

20-22m Clay with some quartz
Hole abandoned

PCH 3 5000/4850N

0-4m Calcrete and 5011
4-19m Clay

Hole abandoned

PCH 4 5000E/5350N

0-6m Calcrete and laterite
.6-10m Clay

Anomaly 2:

The source of the magnetic anomaly
appears to be magnetic dolerite or intermediate
volcanic material. The stratigraphy of each hole is
summarised below:

cont./..



PCH 10

0-2m
2-20m
20-22m
22-24m

PCH 11

0-2m
2-8m
8-20m
Hole abandoned

PCH 12

0-2m
2-22m
22-27m

0130

5000E/5025N

Calcrete and soil
Clay ‘
Clay and weathered basement

Intermediate volcanic

5000E/5050N

Calcrete and soil
Siltstone and clay
Clay

5000E/5000N

Calcrete and soil
Clay
Weathered dolerite

- Anomaly 3: The source of this anomaly appears to be

a weathered ultramafic.

PCH 7

0-6m
6-20m
20-36m

PCH 8

0-4m
4-10m
10-24m

PCH 9
0-4m
4-8m
8-20m

4900E/4800N

Soil and calcrete
Clay
Clay and weathered ultramafic

4900E/4825N

Soil and calcrete
Clay -
Clay and weathered ultramafic

4900E/4775N

Calcrete and soil
Clay C
Clay and metamorphosed ultramafic

Anomaly 4: Due to drilling difficulties none of the
holes reached a significant depth. A larger rig
would be needed to test this anomaly properly.

PCH 13

0-6m

Hole abandoned
PCH 14

0-8m

Hole abandoned
PCH 15

0-6m
Hole abandoned

4800E/4600N

Calcrete and ferricrete

4800E/4550N

Calcrete and ferricrete

4800E/4650N

Calcrete and silcrete

cont./..

Geochemistry and petrographic
work should help to identify this material more fully.
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‘Anomaly 5: The source of this magnetic anomaly

was intersected in both holes drilled in this
anomaly. It appears to be a magnetic coarse grained
igneous rock.

PCH 5 4850E/5025N
0-4m Calcrete and soil
4-12m Clay
12-14m Coarse grained igneous material
PCH 6 ° 4850E/5050N
0-2m Calcrete and soil
2-10m Clay
10-12m Coarse grained green igneous
: material

Figure 1 gives the location of the anomalies together
with the location of loam samples collected in
October, lQQi: The observing of these loam samples
is about to ‘Sstart and should be completed by the end
of the next quarter.

EXPENDITURE

Expenditure debited to E.L. 1009 during the three months
December, 1982 and January, February, 1983, and the total
expenditure to 28th February, 1983, are as follows:

Quarter Ended’ Total to
28 February 1983 28 February 1983

Wages and Salaries $5,879 $13,598
Messing and '
Accommodation 373 1,012
Fares and Mobilisation 123 125
"Transport 542 1,671
Sample Analysis 231 771
Drilling ' 2,095 _ 2,095
Radio Communications - : 2
Mobilisation of Equipment 24 31

Surveying and Aerial
Photographs - 540

Occupancy and Location
Expenses - 3.

Administration and
Overheads 463 ' 992

$9,730 $20,840
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EXPLORATION LICENCE 1008

WIRRIDA, SOUTH AUSTRALIA

" REPORT FOR. THE QUARTER ENDED 6th JUNE, 1983

0137
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EXPLORATION LICENCE 1009

WIRRIDA, SOUTH AUSTRALIA 0139

REPORT FOR THE QUARTER ENDED 6th JUNE, 1983

FIELD INVESTIGATION AND RESULTS

1.1 Geophysics

During May approximately 10 kilometres at 10 metre
spacing of ground magnetic investigations were
carried out across An2 and 3. These extra data
indicate that An2 and 3 are probably due to a
metamorphic zone in the basement, as the anomalies
appear more linear and not:isolated anomalies as
first thought. (Locations of An2 and 3 are on Fiqure

1).

1.2 Loam Sampling

Six loam samples were collected across ‘the anomalles,
~hand grav1tated and observed but no lndlcators were
found Chlps from the drill holes dld not contaln

any klmberlltlc 1nd1cators elther.

During the qdarter, 114 loam samples out of the 247 B
'collected in October, 1982 were processed and
observed and ‘found to be negative. (Locatlons of

‘loam samples are'ondFlgure,l).

EXPENDITURE

Expenditure debited to E.L. 1009 during March, April and
May, 1983, was:

Wages and Salaries $ 8,193:
Fares and Mobilisation 383
Messing and Accommodation 144
Transport ' 1,088
Sample Analysis 1,331
Ogcupancy and Location Expenses 46
Administration and Overheads 559

$11,744

Total expenditure to 31st May, 1983, is: 532,584
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EXPLORATION LICENCE 1009, WIRRIDA SOUTH AUSTRALIA
AFMECO-BHP MINERALS LTD JOINT VENTURE
r INAL REPORT, SEPTEMBER 1983

INTRODUCTION

BHP Minerals Ltd has completed its exploration programme
for diamondiferous kimberlites over EL 1009 in South Australia.
This EL was due to expire on 5th June 1983 but was extended
at our request for 3 months to the 5th September 1983 to
allow completion of sample observing.

A loam sampling programme was carried out over the whole
EL but no kimberlitic indicators were found. Interpretation
of aeromagnetic data flown over the western half of the area
for Afmeco resulted in 5 anomalies being selected for follow-
up ground magnetics and drilling. No kimberlitic material
was found although one anomaly (No3) appears to be due to
an unusual metamorphic pyroxenitic rock.

Most early results are presented in previous quarterly
reports but details of the ground magnetits, petrography,
geochemistry and loam sampling not previously detailed are

given below.

REGIONAL LOAM SAMPLING

As reported previously a total of 247 loam samples were
collected in a regional programme covering the whole EL
(Figure 1). The samples were mainly collected from along
tracks and fence-lines with a spacing of lkm between sites.

Each sample consisted of about 15kg of surface material,
less than 4mm in diameter, collected from an area of 1 square
metre. ATl the material was sent to BHP's heavy mineral
lTaboratory where it was washed and concentrated using heavy
liquids (TBE) and magnetic separation. The observing of
these concentrates was done in BHP's Adelaide laboratory
and the results are detailed in Appendix. 1. No kimberlitic
indicators were found. '

Cont./..



AEROMAGNETICS AND GROUND MAGNETICS

As a result of interpretation of Afmeco's aeromagnetic
data, 5 anomalies were selected for ground magnetic follow-
up (see Figure 1). This work showed that all 5 anomalies
needed to be drilled to test the anomaly. Results of this
ground magnetics and the appropriate aeromagnetic data are

presented in Appendix 2.

DRILLING

Descriptions of the 15 percussion holes drilled on the
EL by Southern Drilling are given in the quarterly report
ending 8th March, 1983 and are summarised in graphic log

form in Fiqure 2.

GEOCHEMISTRY AND PETROGRAPHY

Drill chip samples were collected over 2 metre intervals
for the ehtire-dril]ing interval and the bottom 2 samples
were assayed for Cu, Pb, Zn, Ni, Co, Cr, As and Nb by Comlabs
in Adelaide. Unusual results were returned from drillholes
testing Anomaly 3 (PCH 7, 8 and 9). Further samples were
therefore sent to Comlabs for analysis. Some of the samples
were also assayed for Ba, Sr, Rb, Zr and La. The results
of all trace element geochemistry is presented in Table 1.

Because of the unusual geochemical results from Anomaly
3 several chips were hand picked from six of the samples
and sent to Pontifex & Associates for thin sectioning and
sample description. The descriptions given by Pontifex are
given in Appendix 3. The samples examined were:-

Sample No. | Nole No. Depth of Sample
DEA 6932 , PCH 7 18-20m '
DEA 6938 PCH 7 32-34m
DEA 6939 PCH 7 34-36m
DEA 6945 PCH 8 8-10m
DEA 6957 : PCH 9 8-20m

9 18-20m

DEA 6963 PCH
Cont./..
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The work by Pontifex & Associates reported that "the ‘
suite consists mainly of retrogkade metamorphic rocks derived
from 'pyroxénites' " There were two samples that they inter-
preted as altered and retrograded basaltic to aluminous ultra-
mafic rocks which alternatively may have iamprophyric affinities.
To test this out these two samples (DEA 6939 and 6963) were
resubmitted to Comlabs for Major element analysis (Table 2).
Inspection of the thin sections was then made by an in-house
petrologist who reported that the textures and geochemistry
were more likely representative of metamorphic ultramafics.

In a further attempt to confirm this result, 5 garnets and
5 ilmenites were hand picked from sample DEA 6963 and probed.

" A1l these proved to be non-kimberlitic.

T ——

FOLLOW-UP WORK

To ensure that the garnets and ilmenites had not originated
in a nodule caught up in a kimberlitic intrusive some further

- ground work was carried out. ‘The ground magnetics were extended

over Anomalies 2 and 3 (both appeared to be magnetically
very. similar). This showed the anomalies were more elongate
than it originally appeared and was therefore consistent

with a metamorphic source (Appendix 2).

Six loam samples (CA 1252-1257) and two 30kg samples
of drill chips (shovelled from around the drill holes PCH 7
and PCH 9) were collected from Anomaly 3 (see Figure 1).
ATl thesé samples were washed and concentrated in a pleitz
jig. The jig concentrates were then hand gravitated to produce
an 'eye' of heavy minerals and these heavy minerals were
then observed in BHP's Adelaide Laboratory. No kimberlitic
indicators were found (see Appendix 1).

LTS

Cont./..



CONCLUSIONS

Although the exact nature of the magnetic source of Anomaly
3 is not known the ground magnetics, geochemistry, petrography
and heavy'mineral work shows it is a metamorphic u]tramééxc
and is not kimberlitic. Other aeromagnetic anomalies are
explained as either dolerite or coarse grained igneous material
or are not explained at all due to drilling difficulties.
No kimberlitic indicator minerals were found in any loam
samp]es'of drill chip concentrates. Further work could be
done with a larger drill rig on anomalies not fully tested
but considering the above results this is not recommended.

EXPENDITURE

Expenditure for the period 6/6/83-5/9/83 and for the
total period of the J.V. is given below:-

Wages & Salaries 166.00
Field Support 16.00
Transport 194.00
Geochemistry 215.00
Sundries 21.00
Surveys 16,719.00
Administration & Overheads 1,733.00

$19,064.00

Total Expenditure for the period of the Joint Venture
is: $48,805.00.
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TABLE 1 TRACE ELEMENT ASSAY RESULTS PERCUSSION DRILLING, E.L. 1009, WIRRIDA, S.A.
Anomaly Hole Sample Depth(m) _ Assay Results (ppm)
No No (DEA) From To Cu Pb in N Co Cr As Nb Ba Sr Rb Lr La
1 PCH'1 6880 - 14 2 16 65 <4 14 12 <4 30 <2 14
1 6881 16 . 18 18 <4 22 18 <4 22 <2 14
PCH 2 6891 9 18 220 4 22 <4 18 14 ) 24 3 16
6892 20 7 22 20 <4 16 20 6 18 <2 22
PCH 3 6901 92 14 7 16 16 <4 18 22 10 16 4 46
6902 16 7 18 16 <4 14 12 <4 22 - <2 14
PCH 4 6906 ] 6. v 8-16 12 44 24 © 6 30 7 14
2 PCH10 6971 14 2 16 80 44 38 26 . 6 <4 10 330 660 42 195 120
6972 16 -+ 18 170 18 .65 60 22 12 7 470 310 70 230 100
6973 T 18 2 20 [0 100 40 60 34 12 12 8 370 490 55 200 100
6974 20 222 55 6 80 30 16 38 3 5 i
6975 22 L 24 44 <4 150 75 26 42 4 7 '
PCH11 6982 10 12 26 30 16 12 <4 <4 10 230 250 4 165 90
6983 12 14 90 30 42 22 10 <4 12 200 270 9 210 150
6984 > 14 16 T)130 14 40 20 8 <4 12 240 120 30 210 20
6985 16 1%) 195 28 65 48 24 30 12 12 360 530 26 165 100
- 6986 18 - 20 145 65 . 110 55 20 30 6 12 390 740 48 135 80
PCH12 6995 16 18 50 30 40 26 6 14 6 640 160 60 280 110
6996 ks 18 20 75 34 100 60 18 16 7 400 230 50 200 50
6997 20 22 u 90 26 140 g0 34 34 8 420 310 75 200 50
6998 22 24 95 <4 250 260 75 90 12 8
6999 24 27 120 <4 270 320 95 100 7 7
3 PCH 7 6992 0 2 22 16 34 20 <4 10 5 10 . 200 46 32 170 20 .
6923 2 4 18 20 22 24 <4 12 3 10 590 115 24 190 <20
6924 4 6 20 24 18 75 <4 55 6 9 310 155 12 85 20
6925 6 8 16 16 20 70 <4 370 20 20 110 95 <2 65 20
6926 8 10 20 60 55 180 14 440 8 -~ 9 180 440 12 70 90
6927 10 12 - 38 30 320 800 80 360 7 8 270 780 24 50 110
6928 12 14 50 14 180 430 45 300 3 4 340 790 38 50 150
6929 14 16 90. 16 350 930 120 14 5 590 - 26 75 . 250

230



Anomaly Hole Sample Depth (m) Assay Results

(ppm)
No No - (DEA) From To Cu Pb In Ni Co Cr As Nb Ba Sr
3 PCH 7 6930 16 18 70 12 360 1250 200 470 16 7 125 125
6931 18 20| 50 24 170 910 75 539 5 6 85 100 .
6932 20 22 30 22 150 820 75 470 2 6 120 80
6933 22 24 28 16 140 850 75 400 6 5 240 65
6934 24 26 38 14. 120 860 85 350 6 10 220 55
6935 B 26 28 140 16 130 1100 100 330 22 7 440 105
6936 28 30 [%120 22 170 1050 100 330 46 8 570 80
6937 30 32 36 18 65 520 44 380 10 6 160 195
6938 32 34 46 <4 190 640 80 580 24 14
6939 34 36 22 <4 295 790 100 750 30 18 930 155
PCH 8 6941 0 2 14 16 28 16 <4 12 10 270 65
6942 2 4 22 20 28 22 <4 26 10 650 185
6943 4 6 14 12 16 50 6 12 ' 6 190 140
6944 6 8 18 6 26 75 <4 130 3 400 105
6945 8 10 4 48 10 290 310 30 420 6 620 135
6946 \"U_ 10 12 |1 50 30 175 320 22 390 8 320 750
6947 12 14 |~ 32 26 105 360 18 410 7 g5 1750
. 6948 14 16 .['"° 48 14 280 390 60 240 9 410 1750.
6949 16 18 55 20 320 570 100 250 8 770 3200
6950 18 20 46 20 240 610 90 220 7 990 2450
6951 20 22 65 <4 240 810 120 540
6952 22 24/ 75 <4 200 520 80 410
3 PCH 9 6953 0 2\ - 20 20 32 28 <4 14 <2 9 890 165
' : 6954 - 2 4 20 20 34 50 <4 20 - 5 9 420 165
6955 4 6 32 36 24 70 <4 1050 48 9 1650 420
6956.. .6 . 8 38 65 . 34 120 <4 750 20 6 680 860
6957 0 g - 10 ],0 38 34 75 165 6 520 18 5 340 340
6958 10 12 /100 22 470 600 60 470 9 6 590 200
6959 12 14 120 30 530 700 65 740 14 ‘6 1100 210
6961 14 16 100 42 340 660 75 590 3 -7 710 850
6962 16~ . 18 110 <4 490 690 110 950 6 9
6963 18 20 135 12 570 1000 160 520 16 10 560 80



Anomaly Hole Sample Depth (m) Assay Results (ppm)
No No (DEA) From To Cu Pb Zn N Co Cr As Nb Ba Sr Rb r La
4 PCH13 7003 ,' 4 6 L 26 <4 36 30 8 50 12 14
PCH14 7007 ' 6 8 T 24 <4 36 24 6 75 10 16
PCH15 7010 | 4 6 ~ 16 <4 16 14 2 20 4 10
5 PCH 5 6913 -~ 10 12 4'50 <4 85 44 14 140 4 6
6914 12 14 20 <4 65 28 10 - 55 4 7
PCH 6 6919 . 8 10 32 - <4 75 22 8 65 <2 6
. g921 V10 12) 4 40 <4 70 34 10 85 <2 5
co )29



TABLE 2 MAJOR ELEMENT ASSAY RESULTS - ANOMALY 3, EL 1009

ANALYSIS DEA 6963 DEA 6939
$i0, . | A 36.7 % - 42.9 %
Tio, | 1.82% 2.15%
A1,0, 16.4 % 13.2 %
Fe,0, (Total Fe) 21.8 % 16.1 %
Fe ' . 3.00% | 3.90%
MnO 0.16% 0.10%
Mg0 6.70% 10.8 %
Ca0 0.64% 1.66%
Na,0 0.78% 1.73%
K,0 2.85% 3.55%
P,0, 0.12% 0.16%
co, <0.05% <0.05%
01 11.9 % 7.4 %
H,0 4.70% 3.00%

K/Na ' 4.06 | 2.30
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APPENDIX I
HEAVY MINERALS RESULTS SHEETS

CA 995 - CAl24)
CA1252 - CAl1257
PCH7
PCHIY

Abbreviations

VC Very common

Common
Several
Rare
NM = Non Magnetic faction

=
1]

Magnetic faction
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B.H.P. EXPLORATLON

0152

KIMBERLITIC INDICATOR MINERALS - RESULT SHEET
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B.H.P, EXPLORATION

'KIMBERLITIC INDICATOR MINERALS - RESULT SHEET
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B.H.P, EXPLORATIUN

KIMBERLITIC INDICATOR MINERALS - RESULT SHEET

........................................................

YA o N e ' N
Sample No: Col? g T e Observer: ('C[’ .................
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B.H.P. E}FPLORATI()N . Uluo
KIMBERLITIC INDICATOR MINERALS - RESULT SHEET
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B.H.P. EXPLORATION
- 1 7o
KIMBERLITIC INDICATOR MINERALS - RESULT SHEET Ol“ ]
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. B.H.P, EXPLORATIUN

KIMBERLITIC INDICATOR MINERALS - RESULT SHEET
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B.H.P. EXPLORATION

KIMBERLITIC INDICATOR MINERALS - RESULT SHEET g1So
/o - ; .
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B.H.P. FEXPLORATIUN

KIMBERLITIC INDICATOR MINERALS - RESULT SHEET ' 0:1"8v
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R.H.P. EXPLORATION - 9160

KIMBERLITIC INDICATOR MINERALS - RESULT SHEET
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B.H.P. EXPLORATION

KIMBERLITIC INDICATOR MINERALS --RESULT SHEET
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KIMBERLITIC INDICATOR MINERALS - RESULT SHEET
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B.H.P. EXPLORATION ' 0183
4
KIMBERLITIC INDICATOR MINERALS - RESULT SHEET.
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ol M}yg& CR 1047 | ed 1052 | cA /053 |

0»4 s MR s Fraction —.09-1'-}}-—'874‘-)-1-'-?4-/-} -.g*-[-f-->_?+-,q ?.4;./_

Weight |,2.0l 6./ |39 |8 | Pum £ 8 -

Frcers : - Sggymo

ARG5S N//'" 7268 | afr | roSS |~

Pyrope/Knorringite

Chrome Diopside

Chromite

Picroilmenite

Other ...........

INDICATORS

-----------

Almandine Garnet ~ AR /N A/

Amphibole

Ilmenite . K/

Limonite/Hematite les\ Vol ves\V e,/ Ve, /\vesS

Pyroxene

Quartz ) A s/| SV s v S

Tourmaline

gawé S S/ e/

'BACKGROUND MINERALS

NUMBER OF GRAINS. * IDENTIFICATIUN PROBE NO.

BOTTLFD

[9p]
=
2 <g
[o 4
o8 e
2,
= ] , .
COMMENES ot vt et e oo oosoennooeonenenocenrensesnssonnnsosessosnseeeesononoy

......................................................................




B.H.P., EXPLORATION N
0164
KIMBERLITIC INDICATOR MINERALS - RESULT SHEET -
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B.H.P,

EXPLORATION

KIMBERLITIC INDICATOR MINERALS - RESULT SHEET‘

A o ——— 4 IS
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B.H.P. EXPLORATION

KIMBERLITIC INDICATOR MINERALS - RESULT SHEET
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B.H.P., EXPLORATION

KIMBERLITIC INDICATOR MINERALS - RESULT SHEET

Sample No: ... SA0R9 .. ..... Observer: ...... ChARoOwIN L,
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B.H.P. EXPLORATION - 01 ‘5
A
KIMBERLITIC INDICATOR MINERALS - RESULT SHEET
Sample No: @/(005/////7/f/q Observer: (%me ......
Area: . / ............ Mineralogist: é S g
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B.H.P. EXPLORATION.

. { -
KIMBERLITIC INDICATOR MINERALS - RESULT SHEET - [)1 0o

Sample No: CA!OIOIOI'I Observer: * . ROB ......... S
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B.H.P. EXPLORATION 0170

KIMBERLITIC INDICATOR MINERALS — RESULT SHEET

Sample No: G&/9R2-SAIQLe | Observer: ... GRRoLY~ . |
2 2
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B.H.P. EXPLORATION

KIMBERLITIC INDICATOR MINERALS - RESULT SHEET

- Sample No: $A/C6T, €5, 69,70, /... .. Observer: ....CJE?}L?ﬁJ) ........
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B.H.P, EXPLORATION . {)1 7f3
KIMBERLITIC INDICATOR MINERALS - RESULT SHEET | |

Sample No: EA TR, 7 ./.0..7.& ..... Observer: - ..... TRUP! ... ...,
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CA o1 > 10 §/ B.H.P. EXPLORATION 0173
_~ |of "
cp 1©87 72 KIMBERLITIC INDICATOR MINERALS = RESULT SHEET
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B.H.P. EXPLORATION 174
KIMBERLITIC INDICATOR MINERALS -~ RESULT SHEET

Sample No: Cn.'ogl .... > CAlOKB e Observer: @oe .................
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B.H.P. EXPLORATION ’ 0175
.8
KIMBERLITIC INDICATOR MINERALS - RESULT SHEET
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B.H.P, EXPLORATIOUN
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KIMBERLITIC INDICATOR MINERALS - RESULT SHEET Ol e
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B.H.P. EXPLORATION 3177
: Y
KIMBERLITIC INDICATOR MINERALS - RESULT SHEET
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B,H.P. EXPLORATION

KIMBERLITIC INDICATOR MINERALS - RESULT SHEET

1 S

. Sample No: //%%?7 Observer: ..... M MCA"\O‘-‘/'
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KIMBERLITIC INDICATOR MINERALS - RESULT SHEET
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KIMBERLITIC INDICATOR MINERALS - RESULT SHEET 0185
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B.H.P. EXPLORATION
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KIMBERLITIC INDICATOR MINERALS - RESULT SHEET
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"B.H.P. EXPLORATION
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- B.H.P. EXPLORATION ’ 0188
KIMBERLITIC INDICATOR MINERALS - RESULT SHEET
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KIMBERLITIC INDICATOR MINERALS - RESULT SHEET
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' - f3)
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BR.H.P., EXPLORATION

KIMBERLITIC INDICATOR MINERALS - RESULT SHEET

M)
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B.H.P, EXPLORATION

KIMBERLITIC INDICATOR MINERALS - RESULT SHEET
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B.H.P. EXPLORATION | 01%o

KIMBERLITIC INDICATOR MINERALS - RESULT SHEET

M)

M
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B.H.P. EXPLORATION ‘ ' |qr
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KIMBERLITIC INDICATOR MINERALS - RESULT SHEET
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B.H.P. EXPLORATION = Cialava (o caige”1Q3

KIMBERLITIC INDICATOR MINERALS - RESULT SHEET
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B.H.P, EXPLORATION

KIMBERLITIC INDICATOR MINERALS - RESULT SHEET
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B.H.P. EXPLORATIUN

KIMBERLITIC INDICATOR MINERALS - RESULT SHEET
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B.H.P. EXPLORATION 0202

KIMBERLITIC INDICATOR MINERALS - RESULT SHEET
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B.H.P. EXPLORATION

KIMBERLITIC INDICATOR MINERALS - RESULT SHEET-

/
Sample No: 4—.4/;7.(? ¢ - cAI207. .. Observer: .... . KUR/............
Area: ..EpMHonWEALTH. H.’L.‘.-. .. Minera'logist:‘ g .
Job No: .,.... Fé? ..... Result: Positive ...........
Date Started: ....[14:8.&3.......
Date Finished: .../ . &-&3...... ’ POSSible .vvuurvvnnn...
//;“’ ednotledincalcaracd e 207 i L=
_ ID'L7'Z Fraction|..g,.25}-.2+.05|--8+-25--2+-25 X
3 1 , - —
| Welsht fe#.) [97.4 ig-5|Lg.e2 L =
. 1
Pyrope/Knorringite
Chrome Diopside
w
_g Chromite
& |Picroilmenite
\Lg) |Qther ...........
Z
-t s o 0 s 8 8 o 0 s b
Almandine Garnet R £ £
Amphibole -
Ilmenite
Limoni te/Hematite Ve ve- | Vel ve
Pyroxene " R R £ R |
Quartz R L S S
- Tourmaline Zro /Beowns S S R S
2| Kygmre S S | s | e
Sl Rures S s S | s
E L1Rzo~ s S N
= TAVROL) T2 S S
‘g BoL,TE =
ot : -
3]
4
Q
<
fea)
Efg NUMBER OF GRAINS ‘ IDENTIFICATION - PROBE NO,
=P |
e
(=
ol—l
= = _ _
ComMENES  .v.iieiieiinnraenrrncnrrsroesrnrnissii i T T T T .

'-00"""....-.-..-.--...-....-...---..o-c--...-...-.o‘.--..-.....--.-...
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KIMBERLITIC INDICATOR MINERALS - RESULT SHEET
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SUMMARY COMMENTS

Two or three chips from each of these percussion cuttings were
examined in thin section, except for DEA6932 which consisted of only one
large chip. The exfensive alteration to extremely fine talc and
possible sericite (which are virtually impossible to distinguish
between optically), also to "chloritic" clays; commonly followed by
leaching and intense impregnation by limonite, all make it difficult

to positively identify.

The collective petrographic evidence dées indicate however,
that the suite consists mainly of retrograde metamorphic rocks derived
from "pyroxenites". Two samples may be interpreted as altered and
retrograded basaltic to alﬁminous ultramafic rocks; or indeed as

altered but not necessarily metamorphosed lamprophyric rocks, as follows:-

DEA6932 and 6938 consist of granular hornblende, talc-tremolite aggregate,
imterpreted as retrograded and altered pyroxenite

DEA6939 two chips consist of plagioclase biotite aggregate + altered
pyroxene : one chip of altered biotite + pyroxene? olivine?
and possible garnet. These may be altered, metamorphosed basalts
or aluminous ultramafics: alternatively they have lamprophyric
‘affinities
o
DEA6945 these chips are completely altered to clays and limonite, with

relict textures to suggest a métapyroxenite

DEA6957 is a mass of limonitic clays and probable hydro-talc; relict
textures suggest a metamorphic talc-olivine rock derived

“from an ultramafic

DEA6963 is an extensively altered biotite garnet rock : probably a meta-
basic or ultramafic, possibly a lamprophyre with kimberlitic

affinities.

Selected trace element geochemistry may be used to help confirm

(or deny) some of these interpretations.

*%x
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DEA 6932 : ~ coarse granular (?cumulus-textured)
aggregate, of very pale hornblende and
apparent talc-tremolite pseudomorphs

after pyroxenz (altered, retrograded, pyroxenite)

This rock has a primary coarse granular texture on a scale
of 2 to 4 mm. This aggregate gas a vaguely cumulus texture.
Subhedral to euhedral very pale brown hornblende forms about 50% of
the rock, and is fairly extensively invaded along cleavages and micro-
fractures by extremely fine chloritic-clays and talc (or sericite ?).

They also contain numerous minute inclusions of rutile.

These amphibole crystals are aggregated with a similar
abundance of a former granular mineral of the same size, which have been
completely replaced by extremely fine fibrous tremolite and/or extremely
fine-decussateAtalc (? or sericite). This mineral seems most likely
to have been a pyroxene although if sericite is present some plagioclase

may have been present.

Minor patches of clouded uralite (? after pyroxene),

and accessory apatite are scattered.

This sample is interpreted as an altered, retrograde-
metamorphosed, two pyroxene pyroxenitic rock, in which the granulose
texture may reflect a layered cumilus (sill-like) origin: or a new

granulcblastic/metamorphic fabric.
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DEA 6938 : (1) aggregate of pale hornblende in matrix
" of fine tremolite altered to talc,
accessory biotite (altered, retrograded,
2 pyroxene pyroxenite, cf. 6932)

(2) granular talc-tremolite rock with minor biotite
(retrograded and altered pyroxenite)

Two chips in this sample consist of medium grained (1 mm)
granular aggregate of extremely pale brown hornblende and a subegual
abundance of ultrafine compact talc + fine fibrous tremolite, which
apparently replaces pyroxene. It is therefore essenfially a finer

grained equivalent of 6932.

This talc pervasively invades microfractures in the hornblende
together with minor uralitic and extremely fine Fe and/or Ti grains.

Accessory small flakes of altered biotite, and trace apatite are scattered.

One chip consists of a random compact aggregate of fibro-lamellar
form tremolite i'talc,'replacing granular pyroxene, with a grain size of
about 2 mm. Minor altered biotite (5%), and lesser much smaller black
opaque oxides are scattered including OCfahedral crystals which may be

oxidised magnetite or chromite.
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"DEA 6939 : (1) fine granular aggregate of plagioclase

biotite and minor, altered ?pyroxene

(2) more extensively altered biotite-mafic-
mineral aggregate :

(original rocks may be metamorphosed aluminous
ultramafic or basalt; or possibly one of the

lamprophyre family)

Two chips examined are basically the same, although the

 degree of alteration of plagioclase varies between and within them.

They have a rather irfegular fine granular texture, on a scale of
about 1 mm. Between 35% and 50% of these consists of plagioclase
which is essentially unaltered, except in one vague band of one chip

where plagioclase is totally altered to clays.

Brown, and quite distinctly pleochroic biotite forms about
30% of one chip and 40% of-the other, as random and partly poikiloblastic

flakes to 10 mm across.

A third but minor component (? to 15%) consists of ultrafine

?talc + tremolite + "chloritic clays" which appear to pseudomorphically

- replace former ?pyroxene (or possiblydivine).

The original‘rock represented by these two altered chips

is uncertain. A "lamprophyre" of kersantite type is a pos51b111ty,

although it lacks a characteristic porphyritic texture

One chip in this sample consists of the same erange to tan biotite
(35%), altered, and randomly disposed through a boxwork/replica fabric of
"chloritic-clays" and possible talc. This material may be partly after
plagioclase as seen in the two chips above, but much of it could be after

pyroxene, ?olivine, or even garnet as is more clearly manifest in 6963.

The interpretation of the original rock type may be metamorphosed

basic or aluminous ultramafic, or possibiy a lamprophyre.
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DEA 6945 : extensively ferruginised aggregate
of clay pseudomorphs after granular to fibro-
lamellar crystals, trace oxidised magnetite or
chromite? (in context of this suite interpreted

as a deeply weathered meta-pyroxenite)

The two chips forming this sample consist of clay replicas
after an aggregate of granular to fibro-lamellar-form crystals.
Optically the clays cannot be identified.

This clay aggregate has been deeply weathered, involving
leéching and extensive permeation by limonite. Rare relicts of
apparently octahedral black opaque oxides (magnetite or chromite)
are scattered. Minor secondary quartz occurs locally as

discontinuous stringers and patches.

In the context of this suite this sample seems most

appropriately interpreted as a meta-pyroxenite.

Geochemical analysis, notably for Cu,. Ni, Cr, may help

confirm the proposed ultramafic origin.



DEA 6957 : massive aggregate of limonitic clays,
and probable hydrotalc, with relict textures
- to indicate a former metamorphic talc-olivine rock

derived from an ultramafic

The two chips comprising this sample consist of limohitic
clay pseudomorphs after blotchy to prismatic grains, set in a matrix
of a clear micaceous mineral, possibly hydrated talc or apparently’

less likely of leached muscovite.

The texture in one of the chips is. typical of metamorphic,
olivine-talc rocks, which are formed by prograde metamdrphism of

serpentinites (serpentine = olivine + talc + water).

In the context of this suite therefore, the chips are
interpreted to represent a metamorphic talc-olivine rock, derived
from an original ultramafic which most likely had a peridotitic

or dunitic composition..
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DEA 6963 : - extensively altered garnet-biotite-rock
(possibly with kimberlitic affinities)

The three chips examined consist of fractured grains of
garnet (40 - 50%), up to 5 mm across, and flakes of extensively

-altered "biotite" (30%) up to 3 mm across, loosely and randomly

aggregated in a matrix of turbid, extremely fine "chloritic-clays"

of optically indeterminate composition.

This same matrix alteration material occurs as extensive

fine networks through the fractured garnet.

The garnet has a pale pink colour and its RI was checked
in oils and found to be less than, but close to a value of 1.78,
which indicates a probable pyrope-almandine composition.

In the context of this suite these chips seem most likely
to represent a metamorphosed aluminous ultramafic; they may be

interpreted to have kimberlitic affinities.

o
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1. INTRODUCTION

A combined gravity and level survey was carried out
between 13th -and 28th April, 1981, by Geoex Pty. Ltd. for
Afmeco Pty, Ltd., over an area near Wirrida, South Australia.

The party leader was P. McSkimming.

2. ' EQUIPMENT

(a) Worden Gravimeter Serial No. W708
(b) Wilde T16 Theodolite

(c) AGA Geodimeter (E.D.M.) Model 14A
(d) Zeiss NIO25 Optical Level '

3. SURVEY DETAILS

The survey area is located near Wirrida and Commonwealth
Hill, about 100 kilometres south of Coober Pedy. Survey lines
were located along a group of roads running approximately
east-west and north-south, with slight deviations at several
 points. Table 1 lists the survey lines and corresponding
profiles. Survey-directions are indicated on the map sheets.

TABLE 1 : GRID DETAILS

N/S Line at east of area Line O
. 'N/S Extension (to north of above) . Line OA
E/W' Road (most northerly). =~ . Line 1
Mid E/W Road ' Line 2
Mid E/W Extension (west of Line 2) . Line 3
Western N/S Road (between Lines 1 and 2) - Line 4
Blue Bore Road (between Line 2 and - _
S Commonwealth Hill” Road) Line 5
Commonwealth Hill Road : Line 6
South from No. 53 Bore - Line 7
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‘ Thus, there were two main north-south traverses and
three east-west traverses, divided as outlineéd and illustrated

in detail in the map sheets and plates.

Lines of pegs were put in by the client, Afmecg, at
approximately 200 metre intervals and relative elevations.
were determined by automatic compensating optical level and
stadia rod. Gravity readings were then taken using standard
looping procedures with a maximum duration of 1% hours.

" After preliminary data reduction in the field to
ensure accuracy, results were processéd in the computer centre
of Geoex Pty. Ltd. .at Adelaide. Calibration constant for
the gravimeter was 0.10083. '

4, DATA PROCESSING AND PRESENTATION

A computer listing is presented for the grayity data.
This gives survey details, .and, for each station, the northing,
easting, gravity reading, -relative elevation, Bouguer correction,
latitude correction -and final Béuguer'anomaly. Preliminary
profiles were produced containing a range of Bouguer densities
from 2.0 to 3.0 gm/cc in 0.2 gm/cc steps. These were shown
only with the elevation profile sb the best density, which |
shows the least elevation effect, could be chosen. The profile
of line 2 (Plate 5) illustrates this method, and a value of

2.2 gm/cc was chosen throughout the area.

Profiles of Bouguer Gravity Anomaly (Plates 1-10) are
shown at a;horizontailscale of 1:40,000 and a veftical scale
of 1 cm. to 1 milligal. Also shown are the relative elevation

profiles at a vertical scale of 1:500.
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A contour map (Sheets 1 - 6) ‘at a scale of 1 25 , 000
has been produced for the Bouguer Gravity Anomaly. A density
of 2.2 mg/cc has been assumed and contour intervals are at

1 milligal.

5. INTERPRETATION

This survey was a more detailed gravimetrié survey
based on a high outlined on the regional 1:250,000 Bouguer
Anomaly map. Although results appear‘to be broadly similar,

several trends show differences from the regional survey.

The main feature seen from fhe survey is a large high
anomaly which, in general, appears to be flat-topped with the
exception of increased values and corresponding gradient in the
east of the area. Up to four individual highs could possibly
be interpreted over this large high area; two in the north and
two in the south. These highs are illustrated on the map and
designated A, B, C and D. The south;western high, C, could be
centred, just east of the'creek, and although the south-eastern
high, D, is illustrated By contour closure, more survey results
would be necessary to come to this conclusion and prove that
there is neither an east-west trend nor elongation of the
feature to the east of the road. Similarly more results would
- be necessary to determine any relation between the north-eastern
~high, B, and fhe southern highs, C and D.

Without detailed geological knowledge of the area, two
interpretations can be based on the south-eastern high, D. The
first is a gradual increase in density of a very shallow (less
- -than a feW‘mefres) basemeht, whereas the model in Figure'l would
indicate that with a dehsity contrast of around 0.4 gm/cc, the
céusative ahomaly would be over 100 metres deep. If dense
-rocks are outcropplng or subcropping, a very dense source rock
is thus 1nd1cated The model 1n Flgure 1 was taken from the
traverse along L1ne 0 - the N/S road. 1In general, lack of data
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between the traverses has failed to precisely position thé
centre of the high, although it does appear to be further east

than was indicated on the-regional survey map.

Briefly, therefore, the area is dominated by a complex
high. Closure within the 30 milligal contour defines it quite
well, although the positioh is subjective between traverses.

From the amount of available data, gradients away from
the high are-subjective with respect to the contouring. 1In
generai, the slopes are similar to those on the regional map,
although in this survey, the small high south of Commonwealth
Hill is only apparent as a weak ridge protruding south from the
-main high. Again, lack of densify of readings may be responsible.
In this southern area the gradient strikes east-west or NE-SW
(further east) and is quite high with valueé up to 5 milligals

‘per kilometre.

To the west of the high, gradients are less steep
averaging 1-2 milligals per kilometre, but more features are
indicated on this survey's map than are apparent from the
regional survey. These fLexures may be due to variation in
depth to'basement, or variation in density of the subcrop.

They take the form of slight ridges and troughs and occur over
the whole area west of lines 4, 5 and 7. No significant trend or

feature can however be inferred.

In the north-east of the survey-area, the gradient
gradually increases from about 0.5 milligal per kilometre to
3 or 4 milligals per kilometre. The strike appears to be in a-
NW-SE direction and contaiﬂé a distinct low trough superimposed
upoh and concordant with this trend. This feature is not at
511 apperent on the regional map and appears to be either some
form of paleochannel or deeply weathered area. To analyse this
feature, a profile was_constructed at right angles to the treno
and the regional gradient removed. The resultant model is shown
in Figﬁme 2. The”grid'station‘co-ofdinates are'arbitrary,‘
‘althoﬁghvthe profile was digitized at an interval corresponding
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to 200 metres. As can be seen, a valley of the ofder'pf 2.5
kilometres wide by 300 metres deep is given by a density

contrast of 0.46 gm/cc. Any increase in density contrast would
‘give a shallower depth and vice versa.

6. CONCLUSIONS AND SUMMARY

This survey, over-an apparent high gravity anomaly, has
shown that this area is more complex than is illustrated in the
regional map. Apart from minor flexures shown by the contours;
two features are shown in mofé,detail viz. the complex nature of
the high anomaly itself, and the trough which was revealed by
the survey. The trough is reasonably well defined with a
NW-SE tfend. However, the high appears to have possible .groups
of locally high éreas within it; their positions not being '

.exactly located. If their positions are required precisely,
a denser grid is necessary with stations located between the

existing roads.

A more detailed follow-up of the geology of the area -
would also be required to ascertain the precise nature and

accurate depth of features which cause these anomalies.

Respectfully submitted,
" GEOEX PTY. LTD.

= LD

cyQ_I.H. EDWARDS
- Senior Geophysicist .

No: 81586
12th November, 1981
IHE/pcl
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APPENDIX

GRAVITY DATA REDUCTION

The method used for obtaining the difference between the
gravity'readings'of two base stations is shown graphically in
Figure (a)., the difference in the gravity readings between the
two base stations, Bl and B2, being (A+B)/2. All data reduction
is, in fact, done by computer or programmable calculator. If
the two differences A and B differ by more than the prescribed
survey accuracy, the loop is repeated, as is any intermediate
station'ioop if the base station readings differ excessively.
Figure (b) shows the drift correction theory for intermediate

stations,

The difference in the readings between the stations are
.multiplied by the instrument constant to convert the difference
into milligals, the instrument having been calibrated in
Adelaide using two gravity stations which are part of the
Australian standard network.

The values of Ag .- is then Bouguer correcfed dsing
obs . : ‘

the formula:

AgBouguer = (0.3086 - O.O4191p)Ah

where Ah is the elevatibn-difference between the stations and

p is the density of the surface rocks in the area, The value
for p is derived from rock samples, from typical'values for the
rock.types in the area, or by comparing the. effect of different
densities over lines where the elevation varies appreciably

but the gravity gradient is small. The last method is generally

the most effective.

Then Ag. - Agobs + AgBouguer

Once the gravity differencesfbetwéen the stations have
been corrected in this way, they are then all made relative to
the survey area datum point. They are then used to check for
ioop misclosures, if the grid layout and accessibility permit.
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The final correctidn applied to the. data is the
latitude correction,which is calculated for each station using
the formula (after-Parasnis, 1966).

_ 2 . 2
AgLat. = 5172.3 (sin ¢1A— sin ¢0)

where ¢1 is the latitude of the station, and
¢0 is the 1atitude of the survey datum point.

The latitude of the surVey datum is taken from the v
maps provided. The. latitude for each station is then calculated
from the northing co-ordinate prbvided, which is converted
from metres into minutes and seconds of latitude and added to
_.the base station latitude to give §y.

Topographic corrections are not nQrmally applied;
firstiy because the topography is rarely sufficientlynruggédf
to warrant,them;and secondly because the necessary density of

elevation data is not available. ' : _

S B ] ]
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EL 621, 1009. Wirrida, S.A. Progress reports from 21-4-80 to
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(including 22 figures, 9 reports) —maps, magnetic tapes.

Author: Styles, G.R., Dockery, B.A., Aerodata Services Pty Ltd,
Geoex Pty Ltd

Map area: COOBER PEDY (SH/53-06: 5738, 5838)

Investigation in an area 120 km north-of Tarcoola,was of gravity-
magnetic highs coinciding with shallow basement. Drilling of

28 holes (t.d. 1007 m) revealed schists.and gneisses of the
Mulgathing Complex and the Gawler Range Volcanics. Further
percussion drilling of 16 holes (average depth 28 m, t.d,

266 m) and soil sampling over 5 magnetic anomalies showed
negative results for both base metals and kimberlitic indicators.

Keywords: MINERAL EXPLORATION-SA/Uranium/Base metals/Diamonds/
Geophysical surveys/Aerial magnetic surveysAerial radioactivity
surveys/Gravity surveys/Gravity anomaly/Magnetic anomaly/Magnetic
interpretation/Rotary drilling/Diamond drilling/Percussion
drilling/Geological logs/Geochemical logs/Assay value/Petrology/

Geochemical exploration/Rock chip sampling/Soil sampling/Water analysis/!
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